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HEATING TOWNS BY STEAM. 

For some time the proposal to heat whole towns by a 
public steam supply, analogous to the water supply of a 
town, has been talked of, and to a considerable extent 
carried into effect in New York. Last month a paper, by 
the late Mr. Robert Briggs, was read before the Insti- 
tution of Civil Engineers on American practice in 
warming buildings by steam, which gave some insight 
into American methods, and showed what questions are 


. considered to represent the greatest difficulties. Heating 


by steam is certainly adopted to a very much greater 
extent than in this country, and a higher temperature is 
usually required in domestic and office premises by Ameri- 
cans than would be felt agreeable by English people. The 
problem of heating large areas 4 steam from a central 
source, and of supplying steam in the same way for motive 
urposes, has not, however, made much progress; neither 
es the ventilation of buildings heated by steam received 
very successful attention. In New York and in other towns 
a street steam supply has been carried out on a large 
scale, but from what the Scientific American recently 
said we may gather that it is not everything that is done 
better in New York than in England, and that the 
supply of steam to work small motors, to heat and 
ne buildings, to cook with, and to save all 
the trouble and time occupied in attending fires and 
— may not be an unmixed blessing. That 
wi - 


known journal said on the 9th inst. : —“ The | G, 


two ends cut into each other, and formed a metallic con- 
nection, which has always been successful. In the dis- 
cussion which followed Mr. Briggs’ paper very little was 
said on the comparative loss of steam by condensation 
when the steam is only used for heating purposes, 
when it is passing with tolerable rapidity through the 
— to supply a motor. Experiments have not, perhaps. 
nm made on steam pipe lines on this subject, but it wo 
be a useful subject for investigation, From experiments 
we made some time since, as recorded in THE ENGINEER of 
the 12th February, 1880, we are inclined to think that the 
rate of condensation per unit of area of the pipes will be 
found to be much more when the steam is in motion than 
when it simply fills pipes as in heating; and if this is the 
case it would be a question for the consideration of the 
steam heating companies. 

Another point which was brought out in the discussion 
was the increasing condensation with the bigher tempera- 
ture. Mr. Briggs had assumed in a table other- 
wise valuable, that the rate of condensation per unit area 
varied with the temperature simply, but extensive experi- 
ments made by Mr. W. Anderson have shown that the 
rate increases more rapidly than the increase of difference 
of temperature within and without the pipes. In offices 
and houses the high temperature steam has also the objec- 
tion that it is always attended with di ble smells, 
probably from the dust collected on the pipes durin 
summer when not in use as well as when in use. Sir W. 
. Armstrong, in whose house is a combination of coke 


it is formed the faster it clears off. If it is formed very 
rapidly by a very powerful current, the cell need not stand 
long to recover itself; but if it only forms after a long 
continuance of a weak current, it is much more permanent, 


and | and a long period is necessary for recovery. 


The scum always takes longer to clear off than to form, 
but the two times are not greatly different. The cleari 
away of the insulating film is pea I believe, to the | 
action between the hydrogenised lead in the deeper layers 
of the coating and the dehydrogenised Jead of the surface ; 
and if this is so, there must come a time when the film 
will refuse to clear off, and a permanent increase in the 
internal resistance will set in, increasing as the action 
penetrates cores and deeper into the negative coat until 
the still metallic lead can only be panda by penetrating 
through a surface layer of non-conducting matter, consist- 
ing mainly of sulphate, but also partly, I think, of the 
lower oxides of lead. 

Messrs. Gladstone and Tribe have made the remarkable 
observation that patches of peroxide form on the — plate 
during the discharge. The fact has not come under m 
own notice, as I was so totally See for any su 

henomenon that I never looked for it. However, as 
essrs. Gladstone and Tribe have detected it by chemical 
analysis, we must accept the fact, unex as it is; 
and certainly a film of such a substance on the negative 
plate will account for any amount of falling off of the cell, 
down to complete stoppage, by reason of its high sy te 
tion electro-motive force. Moreover it is certain that local 
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laying of steam pipes in the streets of the lower part 
of our city has made rapid Pew the past summer 
and fall, almost too rapid, we think, to be substantial and 
free from the every-day arn now occurring. Defective 
pipes and fittings and misjudgment in the selection of 
material for packing the ay together with insufficient 
testing before the closing of the trenches, has resulted in 
the blowing out of joints, the breaking of flanges, and the 
digging up and blockading of the streets over and over 
until the patience of the mercantile community is well- 
nigh exhausted. The spirit of rivalry between the com- 
panies has been carried to the reckless extent of doublin 
the lines of pipes in many streets, to the detriment of all 
other franchises and interests, without giving satisfaction 
to the takers of steam. Altbough there may be competi- 
tion wherever there are rival lines, as well as the cutting 
of rates, the gain is not equal to the nuisance of the con- 
tinued disturbance of the streets and increased temperature 
of the water supply from the proximity of so many steam 
ipes. Is there not room enough for the expansion of two 
ive steam companies in our great city without doubling 
up their lines of steam pipes under our streets to the 
detriment of all other interests! The blockade of the 
streets alone by one company is a nuisance, and what 
must it be when the rival company repeats it? but when 
packings blow out to such an extent as to fill the streets 
with steam and jeopardise life, it becomes time to suspend 
the extension of the lines, and endeavour to perfect the 
work already done.” The same journal, of the 23rd ult., 
says :—“There still seems to be trouble in keeping the 
joints tight under our streets, The screw joints do not 
seem to hold their own, either from inadequate material to 
give strength to the fittings, unusual strain by expansion, 
or unskilled labour in screwing the threads home, as fresh 
outbreaks are of almost daily occurrence.” 

The joint making seems from this to be a job which is 
not always well by American fitters, and 
this perhaps explains the fact that Mr. Briggs’ paper 
occupied the attention of the Institution of Civil Engineers 
for at least twenty minutes with a description of the 
difficulties attending making the screw joints of wrought 
iron piping, and of the form of joint most used in the 
States, some of the points gravely discussed being the 
commonplace knowledge of steam pipe fitters in general. 
The difficulties on this point were long since entirely over- 
come by Perkins, who surfaced the ends of his tubes or 
one of them, and bevelled the end of the adjoining tube, 
so that when they were screwed together in a collar the 
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fire and low temperature hot water heating aj tus, said 
that he had no difficulty with the fe ga as to 
joints, regulation of temperature, or smells, but the house 
of one of his friends, where high temperature steam 
pipes are used “ always smells like an engine house.” On 
the relative advantages, economy and comfort of low tem- 

rature and high temperature water or steam pipes for 

eating, there is much to be said, though comfort alone 
would decide in favour of low temperature. There is also 
much room for discussion on the better position of the 
heating pipes when steam is used, namely, a low level or 
overhead ; while for street service the best arrangement for 
allowing for expansion and contraction offers a field for 
invention. 


ELECTRICAL ACCUMULATORS OR SECONDARY 
BATTERIES. 
By Proressor Outver Loner. 
No. X. 

Havine charged the cell and allowed it to stand idle for 
a time, it only remains to discharge it. 

The regular and normal operation of discharge would 
be as follows:—We start with the opposing surfaces— 
spongy, hydrogenised lead on the one side, and peroxide, 
more or less saturated with oxygen, on the other—as near 
together as they can ever be, and with a highly-conducting, 
arse, acid liquid in the narrow space between. An 
initial current of great vigour is therefore produced, and 
any spare oxygen is probably at once consumed. The 
current continues, with hardly diminished intensity, until 
the surface hydrogen has also disappeared, and a scum of 
sulphate forms on the negative plate. This is the first 
thing that causes any serious weakening of the current; 
only it must be remembered that it acts by increasing the 
internal resistance, not by diminishing the electro-motive 
force to any important extent, and hence, that it may 
considerably reduce the strength of a powerful current, 
although a test with an electrometer or high resistance 
volt-meter might not show any marked deterioration. 
The more pgwerful the current demanded, the more is the 
resistance offered by this scum of consequence, and, 
moreover, the sooner does the scum form; and this is 
mainly why a cell refuses to give a very strong current for 
many minutes ther. 

On allowing the cell to stand the scum clears off, and 
the original power is to a great extent restored. And 
there is this to be noticed about the scum, that the faster 


action would speedily clear away such a deposit, and 
hence, given such a film as this, the loss of power and 
recuperation of the cell are accounted for in the fullest 
and most satisfactory manner. 

Any difficulty which one feels in verceiving how the 
peroxide comes to form on the plate during discharge, 
of course only exists when the cells are discharged se 
rately. When a number of cells are discha in series, 
as is common, it is the simplest thing in the world for 
those which get empty first to begin to charge up in the 
reverse direction by the current from the others; and the 
current from a set of cells will therefore cease, not when 
all are discharged completely, but when the opposition 
electro-motive force of the worst cells becomes equal to the 
remaining electro-motive force of the best. Then allowing 
the cells to stand a bit, the worst cells will lose rapidly their 
opposition electro-motive force, and accordingly the set will 
have picked up again and give a residual charge, until the 
electromotive forces balance again; and so on alternately, 
the action being precisely analogous in every respect to 
the residual charge of a Leyden jar with a stratified 
dielectric, as worked out by Maxwell. But, as Kohlrausch 

inted out, to get Nachwirkung it is not essential to 
lave a stratified dielectric, so with secondary batteries. 
A single cell will give it, though not to the same extent as 
a series. 

It is obvious that all these actions are very objection- 
able, and not at all what is wanted in practice; but as 
long as cells are not all identical, a series must give these 
effects in a very marked degree. If it is impossible to 
make cells really alike, therefore the best plan is to make 
them as. best you can, and then test them and sort them 
out into qualities, putting all of the same sort together, 
where they will work much better and more steadily than 
if mixed with others one 

A certain percentage will naturally be foun —e ly 

; and naturally, may be selected 
important occasions, such as crossing the Channel. 

And now what about the positive plate during discharge. 
In the normal operation the front layer of peroxide will 

t reduced to a lower oxide, apparently the yellow oxide 

itharge, and much of this will be then turned into sulphate 
by the acid. After this action has gone on for some time 
the internal resistance of the cell must have increased by 
reason of the non-conducting layer of lower oxides and of 
sulphate which intervenes between the active layer of the 
peroxide and the main vane of the liquid. 

T apprehend that all reduction of this kind is perma- 
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nent, and that no recuperative chemical changes go on at 
this plate when the current is interrupted. oadhdies 
it is a certain fact that the power of the + plate too does 
fall off temporarily while producing a current and pick up 
again when standing idle, though not, I think, to the same 
extent nor so soon as the power of the — plate does; in 
fact, for a long time the fall and rise is not much noticed, 
but it is most apparent when the active layer is buried at 
some depth beneath the clogging and non-conducting pro- 
ducts of reduction. The cause of the loss of power in this 
case, I therefore think, is solely due to the exhaustion of 
the acid inside the porous mass as it combines with the 
protoxide formed; and the rise of power is due to the 
renewing of the strength of the acid by diffusion from the 
main body of the liquid. : 

If only a weak current is demanded from the cell, the 
diffusion may be rapid enough to keep the acid fairly 
strong and no alteration of power need be noticed, but 
with a powerful current at intervals the alternations are 
more marked. 

Mr. Bosanquet says that with some secondary cells made 
by him the alternations of power were so marked and so 
extremely rapid as to cause the carbons of his lamp to 
chatter. I venture to doubt whether anything like this 
rate of — is possible, and I have known lamp 
carbons to chatter when supplied simply from a dynamo. 

After the cell has been discharged slowly for a long 
time, with intervals for refreshment, if necessary, it ulti- 
mately is quite exhausted. What has given out, the 
+ plate, the — plate, or the acid? I think that in many 
cases the acid is the first to be consumed, and that further 
life might be given to the cell by changing the liquid, 
but of course this depends altogether on the roominess 
of the cells. The + plate may be usually the first to fail 
in a large cell, by reason mainly of the local action spoken 
of in the last article, which reduces, and, worse still, detaches, 
great portions of peroxide of lead. For this local action 
on uninterruptedly, though slowly, it must be remem- 

red, whether the cell is producing a useful current, or 
whether it is standing idle; and a lapse of time is as 
deleterious to the + plate in one case as in the other. 

. Still there are individual + plates which appear to resist 
this action much better than others, though for what rea- 
son it is hard tosay. The — plate will probably last the 
longest, though its active surface may ultimately get so 
crusted over as to be of comparatively little use. 

I have spoken so far of the normal or theoretical dis- 
charge of the cell, but in practice it is no more easy to get 
the active layers to recede steadily from the front of the 
coatings to the back than it is to get them to advance 
steadily in the charging operation. On the whole, how- 
ever, I think the irregularities during discharge are less 
marked than during charge, and that there is not the same 
likelihood for protuberances and excrescences of action to 
extend from the front to the back as from the back to the 
front, and this obviously because the one case is analogous 
to stable and the other to unstable equilibrium. In the 
ordinary use of an ordinary cell the plate is eaten away 
with fair uniformity unless it contains foreign metals; 
but in electro-depositing a metal any little excrescence 
gets magnified, and a rough and hillocky deposit is the 
easiest to produce. ; 

The irregularity we have to look for during discharge, 
therefore, is simply isolation of portions of the coatings on 
a minute scale; so that, for instance, on the + plate 
particles of peroxide instead of being reduced may be 
reduced rownd, and being thus isolated from conducting 
communication with the + plate, must remain unchan 
and useless. In this way grains or particles of peroxide 
remain mixed up with the reduced matter on the + plate 
toso great an extent that the reduction of the plate barely 
changes its colour. The litharge and sulphate formed do 
give the platea lighter aspect, but so very large is the pro- 
portion of unaltered black peroxide mixed up with them 
that an So eye could not tell by looking at it, 
whether a layer of peroxide were “reduced ” or not. 

The same may be said to a less extent of the — plate, 
where a large proportion of metallic lead remains in 
isolated specks uniformly and abundantly distributed 
through the mass of sulphate and oxide, or whatever the 
rest of the lead has become changed into. 

It must be understood that these detached particles, 
whether of lead or of peroxide, are of no use whatever, and 
that they simply act as a clogging obstruction to the cur- 
rent as well as to diffusion, for though themselves con- 
ducting, they conduct to nowhere, and no current would 
think of making use of mere isolated specks of conducting 
matter lying in its path, but would go round and between 
them just as carefully as if they consisted of glass dust. 

It is for this reason that nothing at all comparable to 
the quantity of electricity required to forma cell originally 
can ever subsequently be got out of it. This of itself is 
not of such pressing importance—except, indeed, where 
weight is a fatal objection; it would be sufficient in 
practice if all that was put into a cell when re-charging 
could be got out during the discharge. Unfortunately 
this also is not possible. 

Still the difference between a charge quantity and a 
discharge quantity is not anything like so great as that 
between the original form quantity and a subsequent 
either charge or discharge; and if one were to discharge 
cells singly, and give them plenty of time, I see no reason 
why a very large percentage of the charge current should 
not come out of them. There would necessarily be some 
difference, by reason of the evolution of oxygen during 
charge, all this being irreversible action; but ‘the amount 
of this may be kept pretty low. From a series of cells 
discharged together, however, there will often be a.striking 
difference between the charge and the discharge, as already 
=, simply because the cells may not be precisely 

ike. 

Again, if the cells are discharged too rapidly, they can 
hardly be expected to give the same quantity as if dis- 
chargec more nearly at the same rate at which they were 
charged. At the same time I have not many numbers 
bearing on this point, and the inquiry is complicated by 
the periods that must be allowed for refreshment when 
strong currents are wanted. 


The number of Ampére-hours a cell can give out, how- 
ever, is not the really important matter. We must ask 
also at what electro-motive force does it give them out? 
The cell should be discharged through an integrating 
ergometer to give a real measure of what it can do, not 
through a voltameter or galvanometer; and we should 
thus find a sad discrepancy between the work put into 


any cell with which I am acquainted and the work taken | } 


out. For the cell during charge is always at its best, and 
its electro-motive force is high ; but during discharge the 
electro-motive force gradually falls, until the last portions 
of current are leaked out of the cell with a miserable 
remnant of force which accomplishes nothing. It is as if 
we stored energy in a tall cistern, pumping the water in 
at the top and drawing it off at the bottom. If the cistern 
leaks there is an obvious loss of power; but even supposing 
it perfectly water-tight, so that the erin quantity is 
equal to the charge quantity, nevertheless there will be a 
deplorable difference between the work required to pump 
it in, all at the top, and the work obtained at the bottom 
from the gradually failing head of water. 

It is fortunately not quite as bad as this with a Faure 
cell. It is more as if the supply pipe entered the tank 
somewhere near the middle, while the exit pipe left at the 
bottom. Thus we should be pumping in the first half of 
the charge against about half the maximum electro-motive 
force, and the second half against a gradually increasing 
force. The discharge electro-motive force would be a con- 
tinually decreasing one as before. This analogy, however, 
is rather too favourable; for it makes the initial electro- 
motive force of the discharge equal to the final electro- 
motive force of the charge—which is not the case. The 
closest analogy would be to suppose the supply pipe to 
be supported on a float at a height above the water equal 
to one-third the total height of the tank, and to rise with 
the level of the water, so that it is supplied at a pressure 
always one-third greater than that at which it is drawn 
off. To complete the analogy, the cistern must be sup- 
posed to leak slowly, so as to empty itself by long standing ; 
and if it had an elastic and porous membrane stretched 
across it, some analogy to the failure of the cell to give a 
powerful current for long together, and to its recuperation 
when let alone, would be observed. 

I have supposed the cistern to be of uniform diameter, 
but it may be hoped that Faure cells are cisterns with 
enlarged tops, or are conical vessels with the wide end 
upwards like drinking glasses. The more this can be 
exaggerated the better; and if the bottom of the cistern 
could be contracted to a pipe, and the top expanded into a 
large shallow tray, perfection would have been reached, 
especially if the height of the float were but small, and if 
the leaks were mended. 

It will be understood that the reason I specify one-third 
of the cistern as the height at which the supply pipe is to 
float above the water is because the usual discharge electro- 
motive force is 1°8 volts, and the usual charge electro- 
motive force is 2°4 volts. When you begin to charge the 
cell its electro-motive force is less than this, and when the 
cells are full it is more; but 2} volts is a good allowance 
per cell, the odd ‘1 being sufficient to send the charging 
current through the resistance of the cell and connecting 
wires, at least when the acid has not been absorbed by 
long standing. And in discharge it is only at the first 
instant or two that you get a higher electro-motive force 
than 1°8 volts. 

By observations with an electrometer galvanometer and 
watch, the shape of the cistern corresponding to any given 
cell can be constructed; and the shape during charge can 
also be constructed, and its difference to that of the dis- 
charge appreciated without making use of the rough 
approximation of the float. 

e outline of the cistern will be a curve having electro- 
motive force—or e—as ordinates and ot as abscisse, q 

being quantity of electricity given out by the cell as 
recorded by a voltameter, or as observed by means of a 
galvanometer and a watch. To understand how to draw 
the curve, first consider observations made with an electro- 
meter and a voltameter, and let their indications be 
plotted, e for ordinates, g for abscisse ; then draw a curve 
with the same ordinates having as abscisse the trig. 
op ag of the inclination of the tangents of the first curve 
to the vertical; this will be the outline required. 
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Fig. 1 shows the kind of appearance of the ¢, g curve ; 


and Fig. 2 shows the curve e, of - In the first the total 
quantity of electricity given out by the cell is represented 
by the length of the base line Og, while the area enclosed 
represents the energy of the discharge. In the second the 
area enclosed by the curve represents the quantity of elec- 
tricity, and the work done by the discharge is represented 

y the moment of this area about O X. We may consider 
the curve of Fig. 2 as the outline of a cistern, or we may 
picture it to ourselves as a heavy horizontal plane pivoted 
on OX as an axis, and consider the rotating moment 
which it has about OX. But after all Fig. 1 is the simpler 
curve, and it will show most instructively the relation 
between the work done in charging and the work obtained 
in discharging the cell. Fig. 3 shows the charge and dis- 
charge curvessuperposed, the chargeand discharge quantities 
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being naturally drawn in opposite directions. O P is the 
charge curve, the quantity of electricity put into the cell 
being ON, and the work of charging being the area 
OPN; P Bis the discharge curve, the quantity given out 
being BN, and the useful work the area BPN. The 
area OP B of course represents the loss of energy; the 
BPN 

OPN 

These curves for secondary batteries are as instructive 
as indicator diagrams for steam engines. They are, in fact, 
precisely analogous to them, and it would be not difficult 
to construct a machine for drawing them automatically, 
but it would necessarily be a long operation. The beauty 
of the steam engine indicator is that the charge and dis- 
charge of the ootader take place too rapidly for the opera- 
tion of taking a diagram to be by any means a tedious 
one. The electrical indicator, however, need not in any 
way interfere with the practical work of the cell any more 
than the steam engine indicator does, and it would be 
most instructive to have them fitted up to cells made in 
various ways, so as to really learn all about their behaviour, 
and especially about the influence on efficiency of a lapse 
of time between charge and discharge. 

When cells are being charged and discharged for experi- 
mental pu only, care may be taken to keep the 
resistance of the circuit constant, for then the number of 
Ampére hours squared does give a simple measure of the 
work of the cell. 

I have not said much explicitly about one ved impor- 
tant application of secondary batteries for which they seem 
better fitted in their present state than for actual storage 
by retention, viz., their use as regulators, in a branch circuit 
between the dynamos and lamps. The —— and discharge 
will then go on almost simultaneously, and the cells will, 
therciove, bp ina high state of efficiency. The only danger 
is that the + plate may get peroxidised completely and 
crumble to pieces, a thing which may happen to any Faure 
cell if much overcharged. 

For this regulating work a return to some form of the 
old Planté cell, with its low internal resistance, might be 
advisable, as great storage capacity would not be an essen- 
tial, unless, indeed, the cells had to insure one against au 
accidental breakdown of the engine or dynamo. 

Again, some applications, such as locomotion, require 
light cells, and also sometimes a powerful current for a 
comparatively short time, such as a tramcar run. For 
such cases also something more like the old Planté might 
be useful; and in general, cells for different purposes will 
have to be made on different plans, and an electro-store for 
a town will be a different thing from an electro-tank for a 
house, and this again from a little electro-box for a 
tricycle. 

A question which naturally occurs to one on reading 
what [ have said about the acid being sometimes the first 
substance to fail in the cell is why it is not the practice to 
supply the cells with more acid and more space for it. 
The answer I think is that the quantity of sulphate of 
lead in the coatings, and especially in the — coating, would 
bethereby increased, and that this sulphate of leadis very ob- 
jectionable, because it is so difficult to reduce. For although 

essrs. Gladstone and Tribe have shown that I was wrong 
in saying that sulphate of lead by itself, and as a paste, was 
quite incapable of reduction, yet the strength of current 
used by them, the time allowed, and the consequent waste 
of power in simply generating hydrogen gas, renders it 
quite out of the question in practice to attempt to charge 
a cell whose negative plate is coated with nearly all sul- 
phate of lead; and if an unlimited supply of fresh acid 
were accessible, this is what the — coating would be 
likely sooner or later to become. 

Another thing I want to say is that in Article No. 3, 
when speaking of the gas evolved from the cells while 
charging, I laid more stress on the hydrogen than on the 
oxygen. This was wrong. The gas evolved from charging 
cells is little else than oxygen and ozone; and if any 
hydrogen more than an occasional bubble or two is given 
off, it means either that the charging current is unneces- 
sarily strong, or else that the cells are nearly full. 

I hens now concluded the present series of articles, and 
if it is noticed that I make no mention of the modification 
of Faure cells in which the coatings are supported in the 
interstices of cast lead gratings instead of being spread 


efficiency of the cell is the ratio 


ir 
w 
st 
tl 
tl 
a 
t 
d 
e 
h 
I 
] 
t 
1 


JAN. 5, 1883. 


THE ENGINEER. 


3 


over the outer surface of plates, it is because I am deal- 
ing more with the scientitic aspect of the subject, than 
with the microscopic modifications which appear to con- 
stitute patentable improvements. What I have said about 
the active layer of operation during the formation of 
the cell remains, however, fairly true for these cast 
gratings, if for “back” we read portions next the lead, 
and for “front” portions near the centre of each hole ; but 
that the layer of operations recedes in quite the same way 
during discharge I do-not think likely, and it is not quite 
easy to see how the portion in the very middle of the 
holes gets acted upon during discharge. But if it does 
not it matters very little, as it would only remain inert 
ready for the next charging. 

The doing away with the cloth material between the 
plates would seem to be an improvement, but I cannot 
think it safe. The risk of short ——— whether by 
dropping of substance out of the holes or by warping of 
the plates, is so great, and the damage done to a cell by 
short circuiting is so final, that some continuous insulation 
between the plates appears necessary, however troublesome 
and otherwise objectionable it may be. 

Although the practical importance of secondary batteries 
is felt and recognised in a remarkable way, at the present 
time—mainly, no doubt, by reason of the immense weight 
and enthusiasm of Sir William Thomson’s opinion—and 
though a great deal of experience bearing on the subject 
from the practical point of view has now accordingly been 
attained, yet anyone reading the “ Recherches sur |’Elec- 
tricité”” of M. Gaston Planté, must be struck with the 
small advance we have made on his work, considered from 
the purely scientific aspect. 

I had been unable to obtain a copy of this book till 
quite recently, and am struck on finding the whole details 
of the action of secondary cells worked out with such 
completeness and precision. He knows that the loss of 
power of a cell is caused by a scum on the — plate, a fact 
which I thought I had observed; he speaks about local 
action on the + plate as clearly as Messrs, Gladstone and 
Tribe ; and he suggests that the scum on the — plate may 
in some cases be an extremely thin coat of peroxide—a 
fact which the researches of these chemists seems now to 
have established. Whatever future may lie before lead 
secondary batteries as stores of power on the large scale, 
the name most imperishably associated with their early 
development will be that of Gaston Planté. 


Liverpool. 0. J. L. 


OSCILLATION v. ROTATION. 
By Proressor Osporne Reynoxps, F.R.S. 
No. I. 

(1) Tue two principal motions which are given to the 
a of machines are uniform rotation and oscillation. 

hese motions are both possible, and are both capable of 
performing mechanical operations; and the question as 
to why one or other should be used gives rise to some 
interesting points. In some cases, as in that of the lathe, 
the general purpose of the machine renders one or other 
of these kinds of motion essential; but this is not so often 
the case as at first sight appears, for, if we consider, there 
are few operations performed by machines which cannot 
be performed in some way or another by animals, and con- 
tinuous rotation is unknown in the animal mechanics. 
Nature has worked entirely by oscillation, so that the use 
of continuous rotation in machinery must be because, for 
some reason, it is preferred to oscillation. As to the reason 
for this preference, animal mechanics does not help us, for 
the constitutions of animals require a certain amount of 
continuity in the material throughout the entire animal, 
and this is inconsistent with continuous rotation. In 
machinery, however, this reason for the choice of reciproca- 
tion is altogether absent, and it has to compete with revo- 
lution on its merits in other respects. 

(2) The respects in which the motions of reciprocation 
and rotation may be compared are numerous, and some- 
times complex; amongst the principal are adaptability to 
the operation, simplicity of construction, and friction. 

(3) The first two of these respects are those in which 
the relative merits of the two classes of motion are most 
obvious, and accordingly we may expect to find that the 
choice of one or other class of motion generally turns on 
their relative adaptability to a particular operation, and 
the simplicity of construction of the mechanism involved. 
It may happen that in both these respects the same 
motion is to be preferred; but in many very important 
cases it seems that as regards choice of motion, adaptability 
to the operation is at variance with simplicity of construc- 
tion; then the choice is not easy, and there is rivalry 
between the two classes of motion. 

Thus we find that, although one or other class of motion 
has firmly established itself for certain p , there are 
a vast number of cases in which there has been and still is 
a contest more or less close. Illustrations are not far to 
seek. We find reciprocating and rotary pumps and blow- 
ing machines, reciprocating pressure engines and revolving 
wheels or turbines for obtaining power Son water, recipro- 
cating and rotary saws. We might say oscillating and 
por A ot po but the rotary motion seems to have 
established itself for steamboats, although the oscillating 
oar holds the advantage for manual labour. Numerous 
other instances might be given, but it will be sufficient to 

ve two, and to these attention will Le chiefly directed. 

e first is the steam engine, and the second the dynamo- 
electric machine and electric motor. 

In the steam engine, although reciprocation has the best 
of it, the battle has never been given up. This is a case 
in which simplicity of construction is apparently, at all 
events, at variance with adaptability to its operation. In 
some cases, a8 In pumping engines, the operation involves 
or admits of reciprocation, and, as is well known, it was to 
such operations only that the steam engine was confined 
for about a hun years after its invention. For these 

it would naturally seem that the reciprocating 
motion was most applicable. But so little applicable to 
move revolving machinery did it that when, after 


the importance of applying it to revolving machinery, he 
kept his improvements waiting for something like ten 
years while he was attempting to find a revolving substi- 
tute for the reciprocating piston. At last he gave up the 
quest, and found in the crank, or his bastard form of it, a 
means of applying the reciprocating engine to purposes 
requiring revolution. But although abandoned by Watt, 
the quest has been and is still being followed by others. 
The apparently obvious advantage of a revolving engine, 
and the apparent simplicity of the problem, offer so 
tempting a field for invention, that probably nine out of 
ten of those who commence practical mechanics engave in 
it until they find how thoroughly others have been over 
the ground before them. So the reciprocating engine 
holds its own in the long practical test. This may be said 
to be on account of its simplicity of construction and the 
adaptability of the reciprocating piston to the operation of 
taking the work out of the steam; still nothing approach- 
ing to a satisfactory theoretical or scientific explanation of 
its advantage has been given. Thus the advantage of the 
reciprocating over the rotary steam engine stands almost 
entirely as an empirical fact, without explanation, and 
somewhat in opposition to what has been thought probable 
from scientific consideration. 

On the other hand, if we turn to the dynamo-electric 
machine, we see that the case is reversed. If there is an 
operation for which reciprocating motion appears to be 
adapted, it is to the conversion of mechanical energy into 
electric currents, particularly into alternating currents, such 
as are best adapted for the electric light. In this operation 
there is something approaching to a necessity for continuity 
in the material, such as that which determines the motions 
in animal mechanics to be that of oscillation. Recipro- 
cating motion would allow of continuity of material, 
whereas, in the case of continuous revolution, continuity in 
the conductors is only imperfectly secured by causing the 
stationary portion of the conductor to pressagainst the moving 
portion. Again, the modus operandi isto cause soft ironalter- 
nately to approach and recede from magnets, or to cause 
coils of the conducting wire to move so that the lines of 
magnetic force alternately pass inside and outside the coil. 
The telephone acts by a reciprocating dynamo and motor, 
and its efficiency is such as to show how perfectly the 
motion of reciprocation is ia for these purposes. 
Experience in the construction of the dynamo may as yet 
called small; but while the records of the “ Patent 
Journal” show that some of the most successful elec- 
tricians have started with a belief in the adaptability of 
vibration, all the numerous successful machines have been 
rotary. It is probable that some reason for this has 
occurred to those most deeply engaged in the subject, but 
I am not aware that any has been publicly exp: 3 80 
that we may say that the advantage of rotary motion in 
the dynamo is an empirical fact, and is somewhat opposite 
to what might be expected. It would seem, however, that 
this paradox is not so obscure as that of the advantages of 
the reciprocating engine ; and it is not improbable that 
the explanation of the less difficult paradox may throw 
some light on that which has so long remained unsolved. 
In the case of the dynamo the considerations are much 
narrowed down, and hence the ground for advantage must 
be more distinct. 

(4) A careful study of the kinetics of the problem 
shows that there is one important respect not specifically 
dealt with in the treatise on the theory of machines, in 
which, as it would occur in the dynamo, reciprocation 
must be at a great disadvantage as compared with rota- 
tion. This respect is the third mentioned in (2), Care- 
ful consideration shows that in the dynamo recipro- 
cation must be at a great disadvantage as regards 
friction. This may not appear to be unnatural. Al- 
though the data and methods for investigating the fric- 
tion of reciprocation, as compared with rotation, have not 
been formulated, there is a general impression that the 
balance would be against oscillation. Indeed, it is probable 
that this impression is one of the reasons which has led to 
the persistent attempts to produce a rotary steam engine. 
But such an indefinite impression entirely fails to explain 
why rotary motion should have an advantage under the 
circumstances of the dynamo which it has not under those 
of the steam engine, or why reciprocation should be at a 
disadvan in the dynamo electric machine when it is 
not in the dynamo of the telephone. Under these circum- 
stances it appeared desirable to attempt a more definite 
study of the friction of reciprocation as applied to circum- 
stances such as exist in the dynamo. This brings out 
facts which must be of great importance in the theory of 
machines, and which are altogether in the direction of 
explaining the foregoing riddles. 

It appears that the amount of friction which has to be 
overcome in maintaining the motion of reciprocation of a 
particular piece of a machine controlled as by a crank, is not, 
as in the case of rotation, a quantity depending merely on 
the weight, manner of support, and motion of the recipro- 
cating piece, but depends essentially on the forces which 
the reciprocating part is transmitting during its motion ; 
and in general diminishes as these forces increase up to a 
certain point, when it vanishes. To take an illustra- 
tion—in an ordinary steam engine doing full work 
it can be shown that the friction resulting purely from 
the motion being reciprocating is zero; but if the load 
be taken off the engine and the governors act so as to 
control the speed, the friction due to reciprocation will rise, 
and will reach a maximum when the engine is doing 
no work except driving itself. The same would be to a 
certain extent the case in a crank-driven reciprocating 
dynamo. When moving unexcited, <¢., with the circuit 
open or doing no work, the resistance from the friction 
entailed by the —_e motion would be a maximum. 
When, by closing the circuit, resistance was thrown on to 
the machine, the work spent in friction from reciprocation 
would diminish, but it could not altogether vanish. In 
order that it might vanish altogether, the resistances 
encountered towards the end of the stroke must bear a 
certain relation to the weight and velocity, or more 
correctly, to the energy of motion, of the reciprocating part, 


stances of the practical dynamo, in which the energy of 
motion of the reciprocating piece bears a much greater 
roportion to the work done than in the steam engine, and 
in which the resistances fall off at the end of the stroke. 
Thus, while in the steam engine the lightness of the piston 
compared to the pressure which the steam exerts upon it 
at the commencement of the stroke, allows of its being 
driven at convenient speeds without entailing—when 
doing work—any extra friction from the reciprocation ; in 
the dynamo, owing to the smallness of the resistance at 
the ends of the stroke compared with the weight of the 
reciprocating piece and the high speed required to —. 
the power, the friction entailed by reciprocation would 
large. 

in this comparison both machines are supposed to be 
controlled by the crank. The friction under such cireum- 
stances is not at all the same as when the reciprocating 
piece is controlled in other ways, as by aspring. In the 
telephone the motion is controlled by a spring, so that the 
same argument does not apply here. There are, however, 
certain limits to such a method of control, which it is not 
unimportant to consider. In order to render intelligible 
the reasoning relating to these points, it will be necessary 
to enter somewhat upon the kinetics of reciprocation, and 
this will form the fs wh of my next article. 


BROOKES’ HORIZONTAL COMPASS. 
By the accompanying engraving we illustrate a very useful 
modification of the trammel or beam compass, made by Mr. W. 
Harling, mathematical instrument maker, 40, Hatton-garden, 
W.C. It will be seen to possess several advantages, either as a 
beam compass or as an ordinary large compass. As a beam com- 
pass it is so much more rapidly adjusted to any span than the 


ordinary form, while the method of support by the small runner 
wheel takes the weight off the points, so that the pressure on 
the centre point be only what is found really necessary to 
keep it in position. The methods of holding the pencil, pen, 
or pin point, the latter being Mr. Harling’s patent point, are 
simple and most efficient. To take the place of large com- 
passes the new one is most useful, as it avoids all that digging 
of a large centre which is avoidable when an outstretched 
compass is used for a number of concentric circles of large size. 
There are other advantages which are too obvious to need 
description, 


THE BASIC SLAGS OF CREUSOT AS A SOURCE 
OF VANADIUM. 


In recent times vanadic acid, and several salts of this metal 
have come to be so largely used in the arts that any plenti- 
ful source of them is a thing which is on many grounds 
much desired. Vanadium occurs in many argillaceous iron 
ores. By reason of its great resemblance to phosphorus it follows 
it through all the phases of the manufacture of iron, both are 
found in a concentrated form in different slags, and especially 
in the basic slags of the Thomas-Gilchrist process. Among the 
steel factories of France which employ the new process, the 
works at Creusot furnish slags which are exceeedingly rich in 
vanadium. The analyses of the slags found there gives the 
following numbers :— 


Alumina(and little chromiumoxide) 3°80 

Magnesias, .. .. 4:00 

Iron protoxide .. .. 707 Iron .. 5°50 

protoxide .. 5°30 Manganese 4°10 

Sulphuricacid .. .. 03 Sulphur .. 0°25 

Phosphoric acid .. 13°74 Phosphorus 6°00 

Vanadic acid .. 192 Vanadium., 1°08 
99°26 


From this it is computed, by G. Witz and F. Osmond, that 
the annual yield of the slags of the Bessemer works of Creusot 
alone is 60,000 kilogs. of vanadium. To prepare it in the form of 
an ammonium vanadate, or as another new compound of vana- 
dium, they propose the following process :— 

1. Solution of the crude slag.—It is broken up into coarse 
fragments and treated with hydric chloride at ordinary tempera- 
ture until the acid is pretty nearly saturated, and has a density 
of 36 deg. to 37 deg. Beaumé. The liquid is decanted, diluted 
with water at 15 deg., and the silicic acid is allowed to settle. 
The liquid, which now contains the vanadium in the form of 
hypovanadic acid, can at once, without regard to the other salts 
present in it, be used without any further refining for aniline- 
black printing. 

2. Preparation of hyp phosphate-—The acid solution 
of the crude slag is neutralised and treated with an alkaline 
acetate, which throws down a large bluish-green precipitate ; this 
contains the greater part of the vanadium in the form of hypo- 
vanadic phosphate, together with other little soluble phosphates. 
On repeating this treatment a fresh precipitate is obtained, which 
may contain as much as 20 per cent. of metallic vanadium, while 
the slag only contained 1°5 per cent. Ordinary slags, in which 
there is less vanadium, are usually at the outset treated in the 
following very simple way :—To the acid solution, formed by 
treating them with acid, an excess of powdered slag is added, 
whereby the free acid is withdrawn and the metals, the phos- 
phates of which are least soluble, especially that of vanadium, 
are thrown down. This light granular bluish-grey precipitate is 
then dissolved in hydric chloride and digested as above with the 
acetate. 

3. Preparation of ammonium metavanadate.—The precipitate 
containitig phosphoric acid is dried and roasted, whereby it 
undergoes oxidation, the pale grey powder turning to an ochrey- 
yellow ; this is then digested with an aqueous solution of ammonia, 
which forms an orange yellow solution of the orthovanadate. 
This is then heated till it loses its colour, is now filtered, and the 
ammonium metavanadate is thrown down in the usual way. A 
first experiment of treating 14 kilog. of slag, containing 1°5 per 
cent. of vanadium, and precipitated in the way described, 
yielded 250 grammes of the metavanadate. 

This is evidently a branch of industry that will develope and 
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HENLEY-ON-THAMES WATERWORKS. 
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THE WATER SUPPLY OF SMALL TOWNS. 
No. V. 

Tue prettily situated town of Henley-on-Thames, although 
built upon the river banks, was until recently very badly off 
for water, owing to the general practice of going to wells 
for the water from a porous soil, and to the fact that wells and 
ceaspools were, as is the case now in many towns, so indis- 
criminately mixed up together that a large quantity of the 
water used by the inhabitants was of a very impure quality. 
The local authority having refused to take up the question of a 
fa water supply, a company was formed in 1880 by a few 

fluential residents, and Mr. Archibald Brakespeare, who was 
foremost in the project, was elected chairman, and Mr. Jabez 
Church, M.1.C.E., of Westminster, was called in to advise the 
board as to the best means to obtain the water supply and carry 
out the works. 

A site of about three-quarters of an acre was chosen, and is situ- 
ated on the south-west side of the town at a low level, and the 
reservoir is constructed on the top of Gravel-hill, 170ft. above the 
pumping station. The shaft of the well is 35ft. deep, formed of 
cast iron cylinders, 6ft. internal diameter, to shut out the surface 
water, with brickwork in cement above the surface water line to the 
engine floor as shown. There is an 8in. boring tube sunk through 
the bottom of the well into the chalk to a further depth of 210ft., 
and which is lined with cast iron bore pipes, making a total depth 
of 250ft. The spring from which the water is taken was struck 
at a depth of 237ft., when the water rose to within 5ft. of the 
surface, 

After trial pumping the supply was found to be practically 
unlimited, and upon analysis proved to be of first-rate quality, 
although extremely hard. Upon the advice of the engineer the 
board determined to adopt a system of softening which is here- 
after described. The engine and boiler houses, with chimney 
shaft, are, as may be seen, well designed structures, and are 
built in stock bricks with red string courses, and with the 
softening,’ filtering house, and the manager's residence, in 
which is contained the board-room and office, form a com- 
pact and very conveniently arran; premises. The engine- 
room, with engine inery, which has a most substan- 
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tial and business-like appearance, is tastefully decorated. The 
whole of the machinery, with the engine and boiler houses, are 
designed so as to be easily duplicated when thought desirable. 
The boiler is a 14-horse power Cornish boiler, with two safety 
valves. The engine is of the horizontal type, and jacketted with 
cylinder, 10in. diameter by 20in. stroke, indicating 26- 
horse power, with 60]b. boiler pressure. It is fitted with 
automatic expansion cut-off valve, working on the back 
of the main slide, which thoroughly controls the consumption 
of steam as required for the working load, thereby realising 
economy in fuel and regularity of rotation. The pumps are two 
in wenn Aa of the lift and plunger type. The diameter of the 
plunger is 7in., the stroke 2lin. These pumps are placed beside 
the well in a pump chamber, and the connections are so arranged 
therein that one pump can pump water from the well into the 
softening house while the other draws softened water through 
the filters, and vice versd, or both pumps can pump direct from 
the well into the reservoir, which will be useful in the event of 
a sudden demand for water, as in the case of fire. 

The softening house comprises two portions, one being the 
softening cistern, over which is placed the automatic mixer, and 
the other portion is the filter room, also containing the lime 
cylinder. The hard water from the well is delivered from one 
pump direct into the “mixer,” see plan, a small quantity being 
intercepted and conducted to the lime cylinder, from which 
it overflows as a saturated solution of lime water, and joins 
the main supply of hard water in the “mixer.” The exact 
quantity of lime water allowed to pass to the “mixer” is 
determined by a regulating valve. The lime water and 
the hard water become thoroughly blended in passing through 
the “ mixer,” and fall into the softening cistern. By this time 
the water is thoroughly softened, but contains a large quantity 
of carbonate of lime in suspension. It is then conducted to a 
series of filters which form the important feature of the process. 
Each filter consists of a series of hollow discs covered with cotton 
filter cloth, the discs being mounted on a centre tube. Along 
the surface of these discs brushes are arranged, the whole being 
fitted in a cast iron cistern and connected to a pulley 
outside the cistern, as shown above. The softened water is ad- 
mitted to either cistern, and can only escape by filtration 


at either one of the discs, leaving the carbonate of lime on the 
outside of the filter cloth, the water passing through the hollow 
disc to the centre tube, where it is carried outside the filter into 
a pipe, forming the suction of the second pump in the engine- 
room, whence it is forced up to the reservoir in a softened and 
brilliantly clear and pure state. At the completion of the day’s 
work the pulley on the filter cistern is thrown into gear, which 
causes the wee ts to revolve in one direction against the surface 
of the discs revolving in the opposite one, and thus in four or 
five minutes all the carbonate of lime and impurities accumulated 
during the day are swept off the surfaces of the discs, allowed to 
flow down the waste pipe, and the filter is again ready for work. 
This is a patent apparatus of the Atkins Water Softening and 
Purifying Company, and was adopted by the engineer as the 
simplest, most effectual, and economical method of applying 
Clarke’s process to the softening of chalk water. The reservoir 
to hold three days’ supply for the whole of the population is 
covered in, as shown, and is constructed with stock bricks in 
cement, with an internal rendering of }in. of neat cement 
throughout, and forms a thoroughly sound and water-tight work. 
As this reservoir is some 200ft. above the principal parts of 
the town, and the service is constant, there is always a high 
pressure in the mains day and night, which is most invaluable, 
not only to water consumers, but in case of fire. There are from 
five to six miles of main of various sizes, from 8in. diameter, 
which are laid all over the town. The works were ceremonially 
opened on the 17th of June last, as described in our impression 
of the 23rd of that month. The cost of the works, including 
land, will be under £12,000, The works are most successful, and 
are much appreciated by the inhabitants of the district. 


STRENGTH OF MATERIALS.—On the 9th inst. Professor B. W. 
Kennedy, M.1.C.E., will commence a course of ten Tuesday even- 
ing lectures at the London University College, on the strength of 
materials. A novel feature in this course will be the demonstra- 
tion of points dealt with in the lecture by means of the testing 
machine in the large engineering labora of the University 
College. The lectures commence at six o’clock, and the first is 
open to the public. 
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LETTERS TO THE EDITOR. 


FIRE-PROOF HOUSES, 

Srr,—The recent great fire in Wood-street, the destruction of 
the Alhambra Theatre, that of several stately mansions, and the 
narrow escape of Hampton Court Palace, give an importance to 
the question whether or not a really fire-proof building can be 
constructed. Iam not an architect nor a builder; but seeing that 
the “‘ profession” has not yet succeeded in designing a fire-proof 
edifice of any kind, perhans an outsider may be acquitted of pre- 

* sumption in offering a suggestion on the subject. Buildings, both 
public and private, professing to be fire-proof, and to all appear- 
ance constructed chiefly of iron and stone, are common enough, 
yet, if stored with combustible goods, furniture, Xc., a fire occurring 
in any of them has only to attain a certain ascendency when they 
prove no more fire-proof than ordinary houses; the floors dividing 
storey from storey give way, the roof falls in, the stone or brick 
walls crack or crumble away, and the whole edifice, if not those 
adjoining it, whether it be a warehouse, a theatre, or a private 
dwelling, quickly falls a victim to the devouring flames. Why, 
however, cannot at least our public buildings, our theatres, the 
vast warehouses of our merchants and wholesale firms, filled with 
costly goods, be made absolutely fire-proof? In the great con- 
flagration at Alexandria last year, when the most solid and 
scientifically constructed edifices were crumbled to dust, instances 
are said to have occurred of iron fire-proof safes passin, 
through the mighty furnace unscathed, and although hea’ 
externally to red-heat, yet preserving their contents, paper docu- 
ments, &c., uninjured. 

Now, if an iron box can be made fire-proof, why cannot a house 
be so? The same principle applicable to one must surely be 

mally so to the other. We build our ships of iron, why not our 

ifices on the land? If built solely of iron, scientifically designed, 
they would not only be fire-proof, but stronger, safer, more free 
from damp, and even warmer than if made of brick or stone. 
“*What?” analarmist may cry, “Aniron house! why the very thought 
of iron in the winter makes one shiver! we should be almost frozen 
in our beds!” The alarmist, however, would be unmindful of the 
fact that, although iron is a rapid conductor of heat, and thence 
when at a colder temperature than our bodies feels cold to the 
touch, that, on the other hand, one of the slowest, if not the 
slowest conductor of heat, is enclosed air. Hence a wall formed of 
two series of iron plates, 10in. or 12in. apart and air tight, would 
not only form an incombustible barrier to the spreading of fire, 
but would more completely intercept the passage of heat than 
brick or stone, and therefore a house so constructed would be 
cooler in the summer and warmer in the winter than one having 
its external walls of either of those materials. 

Assuming, then, that enclosed air between iron plating, at a 
sufficient distance apart, would form an impenetrable barrier to 
the e of fire, and we have at once command of the great 
desideratum in cities and towns—the means of complete isolation, 
not only between house and house, but even between one apart- 
ment and apcther in the same building; so that, should a fire occur 
in one, its contents would only burn themselves out or smoulder in 
the absence of a re-supply of air, until extinguished by the fire- 
man’s hose through one of the windows. = 

To effect this complete isolation, the partition walls between room 
and room, and the floors dividing one storey from another, would 
all be constructed on the same principle; but the iron plating of 
the former would not require to be of as great thickness or placed 
at so great a distance apart as in the external walls. The doors 
also would be made of double iron plating and constructed to self- 
close, unless forcibly kept open. 

Possibly in a room on the ground floor, or on an intermediate 
one, in a lofty warehouse piled up with inflammable goods, the 
intense ascending heat might melt the ceiling, and, in succession, 
burst into the apartments above it. If, however, the several 
rooms from floor to floor were made of corresponding size, the fire 
would still be confined within the four boundary walls of each, and 
be prevented spreading eee 

It might be objected to such houses that they could not be made 
as ornamental as our present buildings. On the contrary, castings 
in iron would be quite as beautiful, and more durable in the open air, 
than carvings in stone, whilst the walls and ceilings internally could 
be cemented, papered, or painted as readily as the brick or lath-and- 
Pp surfaces of to-day. One other objection, it occurs to me, 
might be advanced, viz., that the noise of rivetting iron plates 
during the construction of such buildings would be intolerable. 
This, however, would not be necessary, as screws could be used 
instead of rivets, which would be sufficiently strong for a fixed, 
stationary edifice, such as a house, which, it should be remembered, 
is never, unless in countries subject to violent shocks of earth- 
quakes, submitted to the strain which an iron ship has to en- 
counter from the violent motion of the.sea; and even during an 
earthquake an iron house would be about the safest description of 
dwelling that can be imagined, whilst it would be a perfect pro- 
tection to its inmates from injury by lightning, since the whole 
edifice would form a perfect conductor of the electric fluid to the 
earth. J. R. Warp, Vice-Admiral, R.N. 

New Brentford, January 1st, 1883. 

WARMING CHURCHES, 

Sir,—“ Enquirer” will doubtless have many replies to his ques- 
tion. In the case of this church, at the beginning of winter I put 
in two of Musgrave’s and Co., of Belfast, hot-air warmers in place 
of a system previously in use. I have found them admirable in 
every respect. They are placed in the basement, and the air is 
delivered from two contiguous gratings into the building, which is 
lofty and also long—I think 130ft. or 140ft. with chancel—and by 
thermometers it is found that the temperature is equable through- 
out. For a district where frost is very severe all trouble from 
frozen pipes is avoided. I have no interest whatsoever in the firm 
except the interest I take in anyone who carries out work success- 
fully and reasonably. 

Any further information is at ‘ Enquirer’s” service, and if he is 
able to call on me I can show him the warmers in operation. 

W. T. Farqunar, Hon. Sec. 

Pitscandly, Forfar, N.B., Jan. 1st. 


HYDRAULIC BALANCE LIFTS. 

S1r,—My reason for writing you at first on this subject was to 
contest the claim of the hydraulic balance lift to a monopoly of 
the title to be the “‘ simplest form of lift.” But as other matters 
— been introduced, I venture to trouble you with one more 

r. 

I think most of the readers of this correspondence will be some- 
what sceptical of the statement that lumps of cast iron in a 
balance weight, even with a wheel and wire rope thrown in, are 
likely to be as costly as an equal, or nearly equal, weight of cast 
iron in the form of cylinders, glands, and turned rams. Special 
guides for a balance weight are rarely required, as the main guides 
of a lift can usually be made to serve for the balance weight also. 
As regards wire ropes and their duration, I for one would not run 
a fin. steel rope over a 2ft. ps. If I could not get in a pulley 
quite 3ft. diameter I would use chain; and in low-pressure lifts 
with balance weights a chain is necessary to counterbalance the 
varying pressure on the ram as the lift ascends or descends. 

The building mentioned in the letter on this subject in your last 
week’s impression, where the walls were too weak to the 
weight of the overhead wheels carrying balance weights, must be 
somewhat abnormal, and I should think in consequence scarcely 
safe to support the guides of the lift, especially if the load were 
likely to lurch much to the side when the ram was extended ; but 
surely even in this case the weight might have been carried by the 

es, 


Mr. Ellington seems to me to treat the matter very fairly when 
he says that certain situations are more suitable for iron balance 
weights and certain others for hydraulic balance cylinders, and 
that he finds the latter the more costly of the two. In cases such 
as platform lifts, where no overhead gear of any sort is admissible, 
it may ti desirabl ise power by roy by 
the weight of the parts in their descent some of the water used in 
ascending. 

The way adopted by Messrs. Stevens and Major of giving the 

rcentage of efficiency of their lifts seems to me a bad one, and 

ikely to mislead. A lift that gives an efficiency of 80 per cent. in 

ascending only may very likely have its efficiency—if a hydraulic 
balance lift particularly—reduced to 50 per cent., or even 40 per 
cent., when it has returned to the bottom again, and the total 
power used is compared with the net work done. 

London, January Ist. BARRON TURNER. 


Sm,—If not trespassing too much on your valuable space, and 
on the patience, of your readers, I should like to say that if 20 ewt. 
is the actual weight of the balance cylinders, rams, &c., illustrated 
in your impression of 24th November, then the dimensions marked 
are inerror. The weight is nearer 27 cwt. than 20 cwt., and I 
have not indulged in speculation either as to weight or cost. 

Perhaps my remarks about the accumulator pressure—accumu- 
lator pressure was referred to in your issue of 24th November— 
have been misunderstood. It is the opinion of some, not without 
good reason, that a pressure of about 700 lb. is, as a rule, about 
the most sotecmiee pressure to work at. But for the lift in 
question, and having regard to the stability of the ram, by working 
ata powmee of about 400 lb., and balancing the cage by means of 
weights, the lift itself would be much less costly, and give a higher 
percentage of efficiency, than with the hydraulic nce. Iam 
obliged for the remarks as to durability of wire ropes. It is justa 
question, however, whether the cost of renewing these occasionally 
would not be less than the interest of the additional first cost of 
the hydraulic balance lift. 

I do not doubt that the hydraulic balance may be advantageous 
in some instances—such as in the case of weak walls mentioned by 
your correspondents—but for the lift in question I say respectfully 
that I cannot see it. JOHN BARR. 

Kilmarnock, January 3rd. 


THE LAWS OF MOTION, 

Srr,—I think if Mr. Dare will consider the question of the shot 
being fired from a gun at a tangent to the earth, in the following 
manner, he may perhaps see the matter more clearly. The centri- 
fugal force increases as the speed of the shot increases, so theoreti- 
— can be made infinitely great; the force of gravity is greatest 
at the surface of the earth, as far as this problem is concerned, and 
decreases as the shot recedes from the earth. Consequently it is 
only necessary to send the shot at sufficient speed to make the 
centrifugal force equal to that of gravity, and then the shot will 
neither recede from nor approach the earth, but simply retain its 
forward movement, which must be in a circle, of which the centre 
of the earth is the centre. 

It will be noticed that as the point where the opposite forces 
neutralise each other is not ‘‘ beyond the range of gravity,” it 
cannot go beyond the range of gravity. In the case of the shot 
being fired perpendicularly, we might suppose it to be forced so 
near, say, the moon, that that y’s attraction for it would be 
greater than that of the more distant earth, and so it would be 
drawn to the moon; but still the earth’s attraction does not dis- 
appear, but is only very much decreased owing to the distance. I 
hope this explanation will help to elucidate Mr. Dare’s difficulty. 

‘orth Lodge, Hammersmith, W. F. M. Hata. 
December 30th, 1882. 


Srr,—In the two cases suggested by Mr. Dare the attraction of 
the earth would affect the shot in different ways. In the case of a 
body thrown vertically upwards this attraction would act butas a 
retarding force, and its velocity would diminish till the point was 
reached when the attractive power of some other body equalled 
that of the earth, on passing which it would fall on that bod ; 

In the other case the shot would be thrown at a right angle toa 
line drawn to the earth’s centre, and the force of gravity would 
cause the shot to take a curvilinear direction, while at the same 
time, as it would be moving away from the earth, it would also 
diminish its velocity. This latter would, however, be a gradually 
diminishing quantity, and would cease when the shot was describ- 
ing a true curve, which would occur when the centrifugal and 
centripetal forces were balanced, after which it would revolve for 
ever in the same orbit. 

If we assume that the planets were originally thrown from the 
sun they would act precisely the same, and their distances from 
the sun would depend on their mass and the angle and velocity at 
which they were thrown off. H. W. 

January 3rd. 


CHILLED ROLLS. 

Srr,—In the correspondence column of the Contract Journal of 
13th ult., ‘‘Paper-maker” inquires ‘how it is our paper-makers 
are compelled to go to America for the best chilled rolls for glazing 
calenders,” and then answers his own question by adding, ‘* Neither 
our English nor Scotch engineers can, nor do, produce any as good 
as the Americans. It appears strange, but it is nevertheless true. 
We boast of being the manufacturers of the world.” 

And in your last issue of 29th ult. ‘‘Paper-maker” replies 
further to ‘‘ Paper-maker” : “‘ It is quite true that English paper- 
makers are compelled to go to America for the best chilled rolls. 
I believe that some Scotch and Lancashire firms profess to supply 
first-class chilled rolls, but experience has not yet gained them 
sufficient confidence to supersede those from the United States, 
when and where the greatest economy is required. ‘Cheap and 
nasty ’ spells ruination in the paper trade.” 

Now, Sir, being the only makers of chilled rolls in Scotland, we 
hope you will, in fairness, permit us a word on this subject. Pre- 
mising that we have supplied only the engineering trade—none of 
our rolls passing directly into the mills—we have had to make some 
inquiry as to the extent of this alleged enormous import calender 
roll trade; and the result is that during the past two years—-1881-2 
—we have actually turned out of our own foundry here alone 
about ten rolls for every one that has come from the United 
States. So much for the results of paper-makers having been 
“compelled ” to go to America in the immediate past. As to the 
future, all we can say is that we have at this moment orders for 
considerably more calender rolls than all the American makers 
combined sent into this country during that period. 

Permit us only further to add that we have never, since we com- 
menced the manufacture of chilled calender rolls, had a single one 
returned to us ; but if ‘‘ Paper-maker ” is a paper-maker, and will 
furnish us with his real name and address, we undertake to direct 
him to where several calenders of American chilled rolls have been 
rejected, and where our make of these rolls are giving entire satis- 
faction, If “‘cheap and nasty” spells ruination, what would 
**Paper-maker” spell “‘ dear and nasty?” MILLER AND Co. 

London-road Foundry, Edinburgh, January 3rd. 


LONDON AND ITS FOGS., 

Srr,—I am amused at the correspondence in the Times concern- 
ing the London fogs and fires of bituminous and anthracite coal. 
Some of the correspondents seem to think that Welsh steam coal 
is, first of all, difficult to light, and secondly can only be burnt in 
stoves. The coal of the 4ft., 6ft., and 9ft. seams can be used in 
open grates with the same care as bituminous coal, and can be put 
into London at a profit for £1 per ton. The 4ft., a coal of excep- 
tional eyed pe out caulifiower-like in burning, gives a t 
heat, and, with a small quantity of bituminous small, wi 
found an economical coal. e 6ft. and 9ft. are similar coals, but 
are somewhat objectionable from their white ash. 


Permit me to give my experience as regards the smoke of these 


Merthyr Tydfil, which with its suburbs has a population of 
60,000 people, lies in a valley. Knowing that the coal used by the 
inhabitants for domestic purposes is steam coal, I went one day 
lately to that town, and ascended to the top of a mountain several 
miles distant, from whence I could survey the whole of the district. 
The day was a bright one. When I gained the top I had an ex- 
ceedingly clear view. There was the town at my feet, as it were; 
and it seemed, for all absence of sound or smoke, a city of the 
dead. I knew that thousands of fires were burning, that thousands 
of ang and kettles were boiling; but there was not a trace of 
smoke, and every house stood out as sharply and as well defined as 
7 block in Copenhagen. 

f the Welsh people have found out the excellence of this special 

, and are by the use of it freed from the respiratory disorders 

which affect Londoners, why do not the latter take a leaf out of 

the Welshman’s book? I personally always burn it, find it as cheap 

as any coal, cleaner, and its only bad tendency is to burn the bars ; 
but this is by keeping larger fires than ene 

Swansea, January 3rd. EMI-ANTHRACITE, 


RAILWAY SPEEDS, 

Srr,—In connection with your leader on ‘‘ Railway Speeds” on 
December 22nd, I had occasion a few days ago to travel by the 
Midland express, leavin bare vd at 9.15 p.m., and as the speed 
seemed unusually hig’ T look 
rate. This train is timed to leave Glasgow at 9.15 p.m., and is due 
at Kilmarnock at 9.50 p.m.; this distance is 33} miles and the time 
35 minutes, or a rate of almost fifty-eight miles per hour. 

The Glen, Newry, Dec, 30th. Henry Barcrort. 


THE ENGINES OF THE LEERDAM. 


WE publish this week as a supplement the last of the series of 
engravings by which we have illustrated the engines of the 
steamship Leerdam, and we think it may be justly said that the 
series is the most complete that has ever appeared in the pages of 
a technical journal. We described the engines in our impression 
for September 22nd, 1881, when we gave a detailed dimensioned 
engraving of the cylinders. We may remind our readers that 
the ship has a gross tonnage of 2333, and that she is 320ft. long, 
38ft. beam, and 24ft. Sin. deep; her cylinders are 374in. and 69in 
diameter, with a stroke of 3ft. 6in. On the 13th October we 
published a supplement giving a sectional side elevation of the 
engines. On the 20th October we published engravings of her 
boilers and superheater. On the 17th of November we gave 
drawings of her condenser, air-pumps, and stern tube. Our 
supplement completes, as we have said, the series. The 
whole of this machinery is of excellent design and workman- 
ship, and we venture to think that our younger readers, at all 
events, may learn something concerning marine engineering from 
a careful examination of our engravings, which have been pre- 
pared from an admirable set of tracings courteously supplied us 
by the builders of the machinery. 


EIGHT-COUPLED LOCOMOTIVE, ST. GOTHARD 
RAILWAY. 


WE published last week a double-page engraving of the eight- 
coupled engines used for working the St. Gothard Railway. We 
this week give end views of the same engine on page 8. It will 
be remembered that these engines are of the largest class, the 
cylinders being 20'4in. diameter and 24in. stroke. The total 
weight of the engine full is 51 tons. A slight error occurred in 
the description of these engines published last week, page 481. 
The statement that the energy exerted by one piston during one 
stroke was 1,000,000 foot-pounds, should read each ten strokes. 


ProposeD BREAKWATER AT Hasttncs.—Mr. F. Johnson, of 
St. Leonards-on-Sea, has offered privately to construct a large 
concrete breakwater for the protection of the Hastings fishermen, 
and present it to the town. The cost of such a breakwater would 
probably exceed £20,000. 


THE INSTITUTION OF CrvIL ENGINEERS.—Tuesday last was the 
anniversary of the establishment of the Institution of Civil Engi- 
neers, it having been founded on the 2nd of January, 1818. 
According to official returns, there are now on the books 1321 
members, 1585 associate members, 521 associates, 20 honorary 
members, and 759 students; together 4210. 

NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—George Swinney, chief engi- 
neer, to the Victor Emanuel; John Ferguson, chief engineer, to 
the Monarch, vice M’Gough; William J. Mogg, assistant engi- 
neer, to the Himalaya, vice Keat; and James D. Nicholson, engi- 
neer, to the Vernon, additional, for torpedo service, vice Mayston. 

TriaL Trip.—S.8. SunpEAM.—This little vessel was tried a few 
days ago with the most satisfactory results. She was built to the 
order of Messrs. Richards, Power, and Co., of London and Swansea, 
for service on the West Coast of South America, by Messrs. Cochran 
and Co., Birkenhead, and is fitted with a pair of inverted direct- 
ae high-pressure engines, and one of their patent multitubular 

ilers. 

TrIAL Trip.—The paddle steamer Mawuna, which has been 
built by Messrs. W. Dickinson, of Birkenhead, was taken on her 
trial a few days ago, and fully equalled all expectations for both 
speed and carrying power, This vessel is intended for service on 
the African rivers, and whilst being built more especially for towing 
pu , is arranged to carry a maximum amount of cargo on her 
draft of 34ft. She has been specially designed by Messrs. Ashlin 
and Asbridge, for Messrs. M. Herschell and Co., of Liverpool, and 
is arranged so that she can be shipped on the deck of the mail 
steamers from that port. The machinery has been constructed by 
Messrs. Cochran and Co., of Birkenhead, and consists of a pair of 
high-pressure steeple engines, supplied with steam by one of that 
firm’s well-known vertical boilers made of steel. 

Tests FoR LuBRICATING OILs.—It is stated that a good test for 
lubricating oils is to place single drops of the different kinds to be 
compared in line across the end of a piece of plate-glass about 24in. 
long, one end being 6in. or 8in. higher than the other, to form an 
inclined plane. The drops of oil run down this smooth plane in a 
race with each other. The quality of the oils for lubricating pur- 
poses is shown by the distances travelled and the trace left by the 
drops. Thus, on the first day sperm oil will be found in the rear, 
but it will in time overtake the rest, and retain its power of motion 
after most other oils have dried up. A light-bodied oil flows 
quickly, like water, but also dries quickly, whereas what is needed 
is a good body combined with a limpid flow. Many oils have a 
good body, but have a tendency to gum, and this will be distinctly 
shown upon the glass. It is scarcely necessary to remark that the 
test slip should be covered from dust while the experiment is bei 
made. The above method will show the physical qualities of dif- 
ferent descriptions of oil, but if the presence of acid is to be 
detected, another simple device may be adopted. In a sheet of 
bright copper a number of shallow pits are made by the blow of a 
round-faced hammer. Samples of oil left some days in these dishes 
on a shelf in the engine-room will show, by the formation of verdi- 
gris, where acid is present. The existence of a blue tinge of fluor- 
escence in a glass phial of oil is frequently assumed to indicate the 


presence of mineral oil, but this is an illusory test, since the same’ 


effect is frequently observed in the purest and freshest vegetable 
oils.— Scientific American, 
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THE ENGINEER. 


RAILWAY MATTERS. 


A STRETCH of the Paris and Lyons Railway near the French 
frontier having been washed away, direct railway communication 
between this part of Switzerland, France, and Italy, is interrupted. 
On Wednesday the mails were taken round by St. Julien. The 
Times Geneva correspondent says, intending passengers would do 
well to take the route by Lausanne. 

As a result of the recent agitation at Brighton respecting the 
accommodation afforded by the London, Brighton, and South 
Coast Railway ss eight additional third-class fast trains 

running on Monday between the two terminii. Addi- 
tional facilities are also given to second-class passengers. The 
service between London and Hastings and Eastbourne is improved, 
while at Brighton there are some concessions in connection with 
the purely local traffic. 

In concluding a report on the collision which occurred on the 
14th November, between a passenger train and a light engine at the 
Bishopstoke Station of the London and South-Western Railway, 
Colonel Yolland says:—“‘The train, however, was not a properly 
equipped train, Two hand brakes in a train of thirteen vehicles, 
a sgn of the brakes on the engine, is altogether insufficient. 
If the train had been fitted throughout with continuous brakes, 
notwithstanding the failure of the steam brake on the engine, the 
collision would not have occurred.” 


A TOTAL of about 800 millions—an amount exceeding the whole 
of the National Debt—is invested in railways in the United 
en ag Of this sum about 190 millions represents debenture 
stocks of ee 2 railways, affording an industrial security as 
good as National Consols, Nearly 300 millions of the capital con- 
sists of Guaranteed and Preference Stocks, and 330 millions—in- 
cluding 40 millions expended upon uncompleted lines, or others 
which pay no dividend—pays less than 3 per cent. The railways 
paying no dividend decrease every year, the improvement in the 
er lines being much more marked than in those paying good 

ividends, 

In his report on the collision which occurred on the 18th of 
November, at Shoreditch Station, on the North London Railway, 
during a fog, Major Marindin says :—*‘ Like many other accidents 
of this class, however, it would not have been caused by the 
mistake of one of the signalmen concerned if the out-of-door 
signals and the block telegraph instruments had been interlocked, 
as is now done upon some lines, and it is precisely to such lines as 
the North London that such a system is best suited. If the fog- 
signalman’s statement as to the position of the detonators is correct, 
then the driver could have averted the collision if he had had at 

his command a quickly-acting continuous brake throughout the 
whole length of the train.” 

In his recent inaugural address as president of the Institution of 
Engineers and Shipbuilders in Scotland, Mr. J. Reid gave some 
interesting notes on locomotives, The first engines of the old 
Garnkirk and Glasgow Railway, which was opened about the year 
1829, weighed from 8 to9 tons. They had llin. cylinders, and 
wheels of cast iron 4ft. in diameter, with a working pressure in 
the boiler of 50 1b. per square inch. The Garnkirk engine used to 
take a train of three carriages, weighing 7 tons gross, at an average 
oe of sixteen miles per hour, between Glasgow and Gartsherrie. 

hen the old line, eight miles in length, merged in the Caledonian 
Railway, now comprising a system of about 870 miles, the power 
of the engines was greatly increased, and at this day there are 
express nger engines working over the same ground having 
17in. and 18in, cylinders, and wheels of 7ft. and Sft. in diameter, 

and weighing, in —s order, from 35 to 45 tons. These 
po take a gross load of 90 tons at a speed of from forty to fifty 
miles per hour, burning about 23]b. of coal per mile run. 

THE Turkish railroads have some uliar freights. The Rou- 
melian line from Constantinople north-westward in its last fiscal 
ror carried 5741 tons of essence of roses, valued at about 
320,000 dols. It also carried 1,500,000 melons to Constantinople, 
but probably, says the Railroad Gazette, some of our Southern 
roads can match that. On the line in Asia Minor leading articles 
of freight are Angora goat hair and meerschaum. he same 
journal says :—“‘ The pemenger traffic of the Roumelian line illus- 
trates the utter worth] of a ison of the numbers of 
passengers or tons carried as a measure of traffic. The number of 
passengers on this road was 971,185, but of these 847,577 passed 
over only that part of the road—134 miles—inside of the city line 
—virtually a street railroad traffic—leaving but one-seventh of that 
number for the other travel on the 501 miles of railroad. Another 
instance is that of the Central Pacific, of whose 7,032,366 passen- 
gers last year 5,447,050 were ferry passengers, crossing San Fran- 
cisco Bay and riding less than five miles in the cars to and from 
their homes in the San Francisco suburbs of Oakland and Alameda, 
leaving 1,585,316 for the 2050 miles of railroad.” 

THE Cologne Gazette has revived a suggestion which, in one form 
oranother, has been already on several occasions before the travelling 

blic. The taking over by the Imperial Government of various 
ines of railway has facilitated the introduction of certain reforms, 

the ng of which by private companies would have been 
attended by some difficulties. It is proposed for railways to 
issue books of tickets to such persons as travel more or less con- 
stantly, and that these tickets should be classified in such a manner 
as to represent various distances, instead of a journey between two 
given points. Ascale of discounts to be allowed to purchasers at one 
time of tickets for a certain number of miles is also formulated, 
ranging from 15 per cent. for 600 miles to 33 per cent. for 6000 
miles, The tickets would be for 3, 6, 12, and 60 miles, and would be 
examined and collected much in the same way as ordinary tickets. 
The advantages derivable by the railway companies from the appli- 
cation of this scheme are stated to be greater than is generally sup- 
posed to be the case. A large sum of money would be received at one 
time, and from the fact that travellers would in most cases go over 
more ground than under the present arrangements, it is not expected 
that any positive diminution of traffic receipts would be caused. 
There would also be a saving in the booking-office work at terminal 
stations, and even the sale of these railway coupons would pro- 
bably be generally provided for without even the necessity of going 
to a railway station to procure them, A ticket for three miles 
would be considered as no longer available if a portion of the 
distance represented were traversed. 

THE express passenger engine, having 1Sin. cylinders and four- 
coupled 7ft. driving wheels, with four-wheeled bogie in front under 
the smoke-box, designed by Mr. 8. W. Johnson for the traffic of 
the Midland Railway, is supported on a wheel-base of 21}ft. in 
—. The engine weighs about 42 tons in working order, and 
with tender, including coal and water, about 68 tons, The 
average load taken by engines of this class is fourteen carriages, at 
the time-bill speed of fifty miles an hour, over ients of from 
1 in 120 to 1 in 130, with a consumption of 28lb. of Derbyshire 
coal per mile run. The engine can take, as a maximum load, 
seventeen —- between Manchester and Derby, either way, 
over ruling gradients of 1 in 90 and 1 in 100 for ten miles, at a 
speed, up the banks, of thirty-five miles per hour; and on a level, 
or on falling gradients, at fifty miles per hour. The curves on the 
Manchester line are very frequent, and vary from eleven chains to 
forty chains of radius. The carriages weigh, with passengers, 
11 tons each, making a train of the gross weight of 187 tons. The 
express passenger engines on the Great Northern ae 
oes by Mr. Patrick Stirling, having 18in. cylinders, and 8ft. 
single driving wheels, weigh, in working order, about 38 tons, of 
which about 16 or 17 tons weight is upon the driving wheels. They 
work the express trains between King’s Cross and York. Engines 
of this class take trains of from sixteen to twenty-two carriages, 
On one occasion a length of fifteen miles was run in twelve minutes 
with sixteen carriages of from 10 to 12 tons each. These engines can 
take a gross !oad, including the engine and tender, of about 350 tons, 
on a level, at a si of forty-five miles per hour, with a steam 
pressure in the boiler of 140 lb, per square inch, 


NOTES AND MEMORANDA. 


GERMANY produced in 1881, 2,914,009 tons of pig iron, 560,222 
tons of cas , 1,421,792 tons of wrought iron and steel, and 
894,425 tons of cast steel. 

Amoncst lubricating oils, fine mineral oils stand first on the list 
of those which adhere well to metal surfaces, but are without per- 
ceptible molecular cohesion. Sperm oil stands second ; neatsfoot 
third; and lard oil fourth. 

DvRING the year just closed there were reported 28 mining 
Pr gpa 15 of which were fatal, the number of deaths reaching 
241, exactly the average for the past 32 years. Of 32 warnings 
issued, 19 were justified by subsequent events, 12 were followed 
within three days by the loss of 139 lives in 15 explosions, and 66 
lives were lost on the fifth and sixth days after the issue of warn- 
ings. In each case these warnings denoted a continuance of dan- 
gerous changes. 

THE American Miller gives the following composition for 
tempering cast steel mill bills :—‘‘ To three ions of rain water 
add three ounces of spirits of nitre, three ounces of hartshorn, 
three ounces of white vitriol, three ounces of sal ammoniac, three 
of alum, and six ounces of salt, with two handfuls of the parings of 
horse’s hoof, The steel should be heated a dark cherry red. A 
large jug of this preparation should be kept corked tight so that it 
may not evaporate nor lose its strength.” 

On the measurement of freeboard the Nautical Magazune says: 
—‘‘It would be the better arrangement to measure freeboard 
amidships and give a fractional allowance for deck erections, the 
relation of such an allowance to that for an awning-deck to depend 
upon the part of the deck covered, This would be obtained 
irrespective of the sheer of the ship, the latter being an element of 
the question which should also have its separate and proper effect, 
irrespective of deck erections. We may add, too, that some such 
method will best meet the case of deck erections which do not 
cover the midship point of the ship’s length, and which still are of 
considerable importance and value.” 

One of the highest dignities in the scientific world is that of 
Associé Etranger, or Foreign Associate, of the Paris Academy of 
Sciences. The list of those possessing this title is limited to eight 
names, which at the beginning of last year were those of Owen, of 
London; Wohler, of Gittingen, Kummer, of Berlin; Sir G. B. 
Airy; Tchébichef, of St. Petersburg; De Candolle, of Geneva; 
the Emperor of Brazil; and Sir W. Thomson. Wéolher is now 
dead, and the Academy has recently fixed on his successor. The 
names re age forward were those of Bunsen, Van Beneden, 
Nordenskjéld, Adams, and Hooker. Of forty-three votes given, 
Bunsen, the well-known physicist and chemist, had thirty, and 
was accordingly elected. 

ALTHOUGH it is optional in England to sell wheat and other 
grain by measure or by weight, so far back as 1832 an Act was 
passed by the Isle of Man Legislature making it unlawful 
to sell coals, potatoes, bread, wheat, barley, oats, — beans, Ye, 
flour, or meal by measure or otherwise than by weight. By 
another Act, passed by the same Legislature in 1880, the weight of a 
bushel of grain and potatoes was fixed as follows :—Wheat and 
rye, 641b.; barley, 561b.; oats, 42 1b.; and beans, 60 lb.; and 
potatoes, 561b.; and the weight of a boll as follows :—Wheat and 
rye, 4 bushels, or 2561b.; barley, 6 bushels, or 3361b.; oats, 
6 bushels, or 2521b.; peas and beans, 4 bushels, or 2401b.; and 
potatoes, 8 bushels, or 448 lb. 

THE Naples correspondent of the Times writes that a quadri- 
valve speculum of great beauty and in a high state of preservation 
was turned up recently in Pompeii. The mechanism of it is said 
to be very ingenious. In the National Museum of Naples there 
are now three Pompeian specula—one a bi-valve, one a tri-valve, 
and the one just found, a quadri-valve. The last is said to be of such 
a construction and proportion admitting the expansion of the valves, 
as to be superior to a modern speculum. It is noted that its 
various dimensions correspond europe d to a metric scale. It 
will be found, in fact, on inspecting the National Museum of 
Naples that many of the instruments ascribed to modern invention 
are clearly only exhumations of the past. 

THE weekly return of births and deaths issued by the Registrar- 
General shows that the annual rate of mortality for the week 
“— December 16th, in twenty-eight great towns of England 
and Wales, averaged 26°9 per 1000 of their aggregate Pape gers 
which was estimated at 8,469,571 persons in the middle of this 
ae In the following six towns the rate of mortality was the 
owest :—Bristol, 18°9; Birkenhead, 20°5; Brighton, 21°0; Brad- 
ford, 21°4; Norwich, 21°7; Portsmouth, 23°3 per 1000. In London 
2569 births and 1996 deaths were registered. The annual rate of 
mortality from all causes, which had been equal to 21°5 and 22°4 
per 1000 in the two preceding weeks, rose to 26°8, and exceeded 
the rate in any week since February last. 

THE weekly return of the Registrar-General shows that the 
annual rate of mortality for the week ending mber 23rd, in 
twenty-eight great towns in England and Wales averaged 27°6 per 
1000 of their aggregate pe ulation, which was estimated at 
8,469,571 persons in the middle of this year. In the following six 
towns the rate of mortality was the lowest :—Derby, 20°0; Leices- 
ter, 21'1; Portsmouth, 21°3; Bristol, 21°4; Brighton, 21°9; Bol- 
ton, 23°0 per 1000. In London the annual rate of mortality from 
all causes, which had been equal to 21°5, 22°4, and 26°8 in the 
three preceding weeks, rose to 27°1. During the twelve weeks 
ending December 23rd, the death rate averaged 21°7 per 1000, 
— 20°2 and 21°1 in the corresponding periods of 1880 and 

At a recent meeting of the Physical Society Mr. Shellford 
Bidwell gave an account of some experiments he had made to test 
the theory of Dr. James Moser, that the action of a selenium cell 
under light was due to the heat rays making a closer microphonic 
contact between the selenium and the metal electrode, by expand- 
ing the material. He submitted selenium cells to dark heat rays, 
and found their resistance to rise. Under light rays, however, 
their resistance fell. He therefore concluded that Dr. Moser’s 
theory was erroneous, and that the fall in resistance due to the 
light rays is the differential result of the rise due to heat and the 
fail due to light. He also explained the ‘‘ fatigue” of a selenium 
cell by use, as caused by its increase of temperature. When the 
cell cooled again the fatigue disappeared. 

AT a recent meeting of the Chemical Society, Professor W. 
Foster read a paper ‘‘On the Behaviour of the Nitrogen of Coal 
during Destructive Distillation, with some Observations on the 
Estimation of Nitrogen in Coal and Coke.” It is usually stated 
in text-books that coal contains about 2 per cent. of nitrogen, which, 
when the coal is heated in close vessels, usually comes off as 
ammonia, The author, however, finds that only a small fraction 
of the total nitrogen comes off as ammonia. ham coal was 
employed which contained 1°73 per cent. of nitrogen, and left 
74°46 per cent. of coke. A weighed quantity of the coal is placed 
in a combustion tube sealed at one end, and the issuing gas was 
washed free from ammonia by hydrochloric acid, the gas thus freed 
from ammonia was through a second heated combustion 
tube containing slaked lime, the additional ammonia thus obtained 
came from the decomposition of cyanogen in the gas. Taking the 
total nitrogen in the coal as 100, only 14°5 per cent. is evolved as 
ammonia, 1°56 per cent. as cyanogen, 35°26 per cent. is present in 
the coal gas as nitrogen, whilst 48°68 per cent. remains behind in 
the coke. Dr. Percy Frankland said that Dr. Hoffmann, in his 
report in connection with the Exhibition of 1862, stated that only 
one-third of the nitrogen was evolved as ammonia, two-thirds 
remaining behind in the coke; and, as far as he knew, nothing had 
been done with the subject until Mr. Foster had taken it up. He 
had made some combustions of the coal used by that gentleman, 
using the apparatus pn p= in the combustion of a water residue ; 
about °024 gramme of coal was taken; great diffieulty was experi 
enced in getting all the nitrogen off, 


MISCELLANEA. 


THE offices of W. T. H. Carrington, of the Wire Tramway 
Company, have been removed to 9 and 11, Fenchurch-avenue. 

Messrs. GEORGE COHEN AND ComMPANY have admitted into 

nership Mr. Moss Cohen and Mr. Michael Cohen, the firm now 
ing the title of George Cohen, Sons, and Co. 

THE French Minister of Public Instruction offers a prize of 
£2000 for the best industrial application of electricity, open to all 
the world. Claims are to be sent in by 30th June next. 

A COMPANY has been formed at Gelsenkirchen for importi 
petroleum from the United States in ially constructed 
steamers, and distributing it in pipes to the various towns on the 


Baltic. 

Tue American pig-iron makers, having met at Pittsburg, have 
formed a national protective association, and are determined . 
strenuously to resist all pene to reduce the pig-iron duty 
below 24s. per ton, as recommended by the Tariff Commission. 

WE understand that the contract for the inspection and , 
antee of the boilers belonging to the War Department has 

iven to the Boiler, and Liability Insurance 
mpany, Limited, of which Mr. Michael Longridge is the engineer. 

On the 28th ult. Messrs. Turton, Brothers, and Matthews, Steei, 
File, and Spring Works, Sheffield, entertained their managers, 
foremen, and workmen, at dinner on Thursday, the 28th ult., at 
the Surrey Hotel. About 200 sat down, the chair being occupied by 
Mr. Joseph Banham. 

CoLonEL W. H. MALLory, inventor of the screw steering pro- 
peller which bears his name, died in Bri rt, Connécticut, on 
the 8th of November. He was born in 1840, was graduated at 
Trinity College, Hartford, Conn., in 1860, and earned his military 
title in active service with Duryea’s famous Zouaves. 

Tuer Birmingham Corporation on Tuesday adopted a scheme 
proposed by their Water Committee for a reduction of water rates 
upon houses up to £40 rental, to the extent of between £9000 and 
£10,000 per annum. Two years ago a similar scheme was adopted, 
effecting reductions to the amount of £5000 per annum. 
pressing demand for silver coin. The new engines and machinery by 

THE operations of the coinage, which were suspended at the 
beginning of February to admit of a thorough reorganisation of the 
Mint works, were resumed on the 8th of December, to meet a 
Messrs. Maudslay, Sons, and Field, are now in full working order, 
and the Mint will again be open to the public from Monday next, 
the 8th of January. 

On the Shropshire Union Canal, at Beeston, Cheshire, consider- 
able damage has been caused by a quicksand, which, it is feared, 
will prove a source of difficulty in its future navigation. The bed 
of quicksand extends along the canal for abcut a mile and a-half. 
The North-Western Railway Company, which works the Shrop- 
shire Union Canal, has a large staff of men constantly engaged 
endeavouring to secure the safety of the 

THE King of Portugal has had Ajuda Palace, his town residence 
connected with the Lisbon Telephone Exchange, and may claim to 
be the first European monarch who has become a subscriber tox 
public telephone exchange. The apparatus was fitted up by the 
Edison-Gower-Bell Telephone Company of Europe. A special 
— telephonic system is now being established between the 

ing’s library and the various Ministries and the Opera. 

In the course of the past year the production of wrought iron 
in Scotland has been, comparatively speaking, very large, 
amounting to 474,000 tons as against 361,000 in 1881, and of 
the whole 26,000 tons were sent abroad. Both the produc- 
tion and the export of malleable iron are the largest for the last 
ten years at least. The prospects of the malleable trade are, on 
the whole, good, it being certain that a very favourable demand 
will be experienced for the supply of home requirements. 

On the 30th ult. the Mayor and Corporation of Leicester and the 
leading manufacturers attended at the hosiery manufactory of 
Messrs. Corah, Sons, and Cooper, Leicester, to witness the first 
introduction of the electric light into a textile factory in the town. 
The many shades of yarns used in ladies’ jerseys and other fancy 
fabrics make it difficult to manufacture and make up these goods 
by gaslight, but it was proved that colours undistinguishable by 
gaslight were perfectly disclosed by the electric light. The experi- 
ments were regarded as pletely ful 

A FraTAL fall of a factory chimney occurred last week at Bradford, 
whereby fifty-three people were killed and about forty injured. 
The mill is called Newland Mill, and is situated in Upper Castile- 
street, Bowling Old-lane, a suburb of Bradford. The chimney was 
about 220ft. in height, standing in the mill-yard. It fell upon the 
spinning and drawing sheds, and demolished a large portion of the 
premises. The fall occurred at the time of breakfast, when only a 
small number of wor ple, who had brought their breakfasts, 
were on the premises. It was known that the chimney was in an 
unsafe condition, and for two years this had been asserted. 

Hovsss are being built in West Ham without any damp-proof 
course, and the Nineteenth Century Building Society can hardly 
keep its temper because of the indifference with which the West 
Ham authorities have received the society’s communications on the 
subject. The society was asked to make the usual advance on one 
of these houses by an intending purchaser, but there is no damp- 
proof course, which is very bad, and the society cannot advance on 
property so built. The matter is to be placed before the President 
of the Local Government Board, so the society will have time to 
cool down, and would-be purchasers to look for other houses which 
have damp-proof courses. 

THE following shows the result of the oversea trade to the port 
of London for the week ending the 23rd of December :—Number of 
vessels entered in 238, tonnage 133,477; steamers entered in 141, 
tonnage 93,759 ; vessels entered out 121, t ge 71,£32; st 
entered out 91, tonnage 58,828; cargo vessels cleared out 140, 
tonnage 89,437; cargo steamers cleared out 97, tonnage 64,486 ; 
total British vessels cleared out 115, tonnage 81,275; British 
steamers cleared out 77, tonnage 59,450; British sailers cleared 
out 38, tonnage 21,825, Thirty-five vessels entered inwards from 
French ports, 35 from German, 26 from Guernsey and Jersey, 
24 from Holland, 19 from Spain and Portugal, 16 from Belgium, 
19 from East Indies and China, 13 from the United States, 
12 from Russia, 7 from Norway and Sweden, 6 from British 
North America, 4 from the West Indies, 3 from Australia, and 
19 from other ports. Of the vessels cleared out with cargoes, 
18 were for Belgium, 28 for France, 15 for Germany, 13 for the 
United States, 11 for China and the East Indies, 10 for Spain and 
Portugal, 10 for Australia, 10 for Holland, 3 for Russia, 3 f 


or 
Guernsey and Jersey, 7 for the West Indies, and 12 for other ports. 

In March the Port Elizabeth Agricultural Society will hold a 
show, at which the following prizes will be distributed for machi- 
nery and agricultural implements :—For the best portable steam 
engine, not exceeding 8-horse power, ; thrashing machine, to 
be worked by steam power, £15; steam corn grinding mill, £10; 
horse-power thrashing machine, with horse-gear complete, £10; 
corn mill adapted either for grinding or crushing, for hand or horse- 

wer only, £3; reaping machine, £10; winnowing machine, £5; 

arvester and binder, £10; mealie sheller, for hand or power, £3; 
colonial or imported churn, £2; forage cutter, £3; root cutter, 
adapted to cut prickly pear, mangel wurzel, &c., £5; three-furrow 
plough, £5; two-furrow ditto, £3; one-furrow ditto, for breaking 
up new land, £2; one-furrow plough for general p ses, £2; 
garden plough, £2; hill-side ditto, £2; potato plough, £2; set of 
harrows for heavy land, £3; set of harrows for light land, £3; 
horse hoe, £1; cultivator or scarifier, £3; seed drilling machine, 
£3; steam pump, adapted for irrigation, to be worked on the dam, 
£25; second best ditto, £15. Exhibitors for this class can only 
enter one article for each prize offered, and machines for which no 
prize is offered must not be exhibited on the same stand with 
those shown for competition. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. has risen to 500,000, equal to 26,000,000 a year. The 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN,—Asuer and Co., 5, Unter den Linden. 

VIENNA.—Messrs. Geroip and Co., Booksellers. 

LEIPSIC.—A. Bookseller. 

NEW YORK.—Tue Wu.tmer and Rocers News Company, 
31, Beekman-street. 


PUBLISHER'S NOTIOE. 


*,* With this week’s number is issued as a Supplement, an illus- 
tration of the Compound Engines of the Steamship Leerdam— 
Sectional Elevation. Every as issued by the Publisher con- 
tains this Supplement, and subscribers are requested to notify the 
fact should they not receive it. 


TO CORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to their destination. 
No notice will be taken of communications which do not comply 
with these instructions. 

*," We cannot undertake to return drawings or manuscripts ; we 
must therefore request correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or 
containing questions, must be accompanied by the name and 
address of the writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 

co tii 


W. (Didsbury).—No. 

F. M.—The address of Prof. A. Graham Bell is Volta Laboratory, 1221 Conn, 
Avenue, Washington, U.S.A. 

Boiter Economisers.—A letter on this subject awaits the application 
of our correspondent “* Bconomiser.” 
. P.—Letters intended for publication should reach us by Wednesday 
morning. Your letter has been forwarded to 8. C. and Co. 
+ H.—The wood usually used for mangle rollers for washing machines is 
sycamore. ibe do not precisely know what you mean by ‘machinery Jor 
making mangle rollers.” The only machine wanted is a common wood- 
turner's lathe. 


SOLUTION FOR DIPPING BRICKS. 
(To the Editor of The Bngineer.) 

Sin,—Can any of your numerous readers help me out of the following 
difficulty? Iam working a large field of clay, and the harder the bricks 
are burned the whiter they become on the faces exposed to the fire. Is 
there any cheap solution to dip them in so as to keep the — red? 

INQUIRER. 


WALTON’S (?) WHEEL SCALE. 
(To the Bditor of The Engineer.) 

Sir,—I notice in Tae Exorneer of Dec. Ist, 1882, an inquiry from 
“4 Constant Reader” in reference to Walton's wheel scale . setting 
out the teeth of wheels. I res ully suggest that he means Walker's 
wheel scale, not Walton's. Walker's wheel scale, one of which I have had 
for several years, was invented by John Walker, an English mechanic 
residing in this country, and bears date as having been patented here 
Feb. 1st, 1871. Ihave been informed that Mr. Walker is now employed 
at Poole and Hunt's foundry in Baltimore, U.S.A , superintending the 
making of wheels by one of Scott’s wheel moul seahinen. 

ILLIAM H. Brown, 


Bush Hill Ironworks, Philadelphia, Pa., December 18th. 


CAST STEEL CHAIN CABLES. 
(To the Bditor of The Engineer.) 

Sir,— Can any reader inform me if ship’s cables made of cast steel links 
have ever been tried, and whether they could be relied upon for the 
purpose? Also please say what are the Admiralty tests for the various 
sizes of cables. T. B 

Cleckheaton, January Ist. 

(You will find a table of Admiralty cable tests in ‘‘ The Sailor's Pocket- 
book,” published by Griffin and Co., Portsmouth, page 423. We can only 
find space for two or three figures. lin. cable must stand 27 tons ; l}in. 
=a) tons; 2in cable, 100°8 tons; and 2hin. cable, 157°5 tons.— 

ED. 


SUBSCRIPTIONS. 

Tue Enorneer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
from the office on the following terms (paid in advance) :— 

Half-yearly (including double numbers) .. -» £0 14s. 6d. 
Yearly (including two double numbers) .. - £1 98. Od. 

If credit occur, an extra charge of two shillings and sixpence per annum will 
be made. Tae Esoinesr is registered for transmission abroad. 

Cloth cases for binding Tue Enctyger Volume, price 2s. 6d. each. 

A complete set of Taz Enoineer can be had on application. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the rates given below :—Foreign Subscribers paying in advance 
at the published rates will receive THE ENGINEER weekly and post-free. 
Subscriptions sent by Post-office order must be accompanied by letter of 
advice to the Publisher. Thick Paper Copies may be had, if preferred, at 
increased rates. 

Remittance by Post-office Order. — Australia, Belgium, Brazil, British 
Columbia, British Guiana, Canada, Cape of Good Hope, Denmark, 
Egypt, France, Germany, Gibraltar, Italy, Malta, Natal, Netherlands, 
New Brunswick, Newfoundland, New South Wales, New Zealand, 
Portugal, Roumania, Switzerland, Tasmania, Turkey, United States, 
baer J 7. < Africa, West Indies, Cyprus, £1 16s. China, Japan, 


, Panama, P. 
Chili, £1 16s, Borneo, Ceylon, Java, and Singapore, £2 0s. 6d. 
Mauritius, Sandwich Isles, £2 5s. 


ADVERTISEMENTS. 

*," The charge for Advertisements of four lines and under is three shillings ; 
Sor every two lines afterwards one shilling and sixpence ; odd lines are 
charged one shilling. The line averages seven words. When an advertise- 
ment measures an inch or more the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by a post-office 
poe in payment. Alternate advertisements will be inserted with all 

tical regularity, but regularity cannot be guaranteed in any such case. 
All except weekly advertisements are taken subject to this condition. 


Advertisements cannot be inserted unless Delivered before Six 
o'clock on Thursday Evening in each Week. 
Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. George d Riche; all 
letters to be addressed to the Editor of Tak EnGinEER, 163, Strand. 


MEETINGS NEXT WEEE. 
Tar Instrrvtion or Crvi, Enorneers.—Tuesday, Jan. 9th, at 8 p.m.: 
Inaugural address of Mr. Brunlees, F. R.8.E., as President. 
CHESTERFIELD AND DERBYSHIRE INSTITUTE OF MINING, CIVIL, AND 
Mecnanicat Enorneers.—The next general ting of bers 
the Institute will be held in the Lecture-room of the Stephenson 
Memorial Hall, Chesterfield, on Saturday, Jan. 18th, at 2.45 p.m., when 
the following papers will be open for discussion :—The late Mr. C. T. 
Owen's paper ‘‘ On a Compensating Air Compressor.” See Part II., vol. ix. 
Mr, Sebastian Smith's paper ‘‘On Mining Coal by Compressed Lime, 
under Sebastian Smith and Moore's Patent.” Mr. G. E. Smith's paper 
entitled ‘‘ The Electric Exhibition at the Crystal Palace, London ; closed 
June 8rd, 1882.” The following paper will be read :—“‘ Owen's Patent Air 
peor Trial,” by Mr. John Oliver. The following 
will be read or taken as read :—‘‘ On the Electric Light and 
of Power by Electricity,” by Mr. Sydney F. Walker. 


DEATH. 
On the 24th ult., at 26, Upper Grosvenor-road, Tunbridge Wells, 
ph Engineers, rs Engineer South- 
Eastern Railway Company, in his jan 
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Wiru the exception of the tin-plate trade, and to some 
extent the coal trade, the year that has just passed away 
has been a busy one in nearly all industries and the engi- 
neering profession, At the beginning of the year engineers 
and manufacturers had generally a goodly quantity of 
work on their books, and the prospects of a busy year have 
been fully realised in almost all branches. At the close of 
the year, and now at the beginning of the new, there is 
not so much work in hand, though in some branches, par- 
ticularly perhaps in agricultural engineering and in the 


manufacture of high-class small stationary and semi-port- | Par 


able engines, some firms are very busy. ‘The low price to 
which coal had fallen stimulated the adoption of better 
class winding and pumping engines, boilers and plant; for 
even where coal is on the spot it has become essential that 
every source of economy shall be studied if a profit is to be 
made. The same thing applies to iron and steel works and 
tin-plate works, and hence old works have been closed or 
the plant remodelled or renewed, the changes in the pro- 
cesses of manufacture thus placing work in the hands of 
constructors of iron and steel-producing plant. Though 
trade has been plentiful, it is, no doubt, generally true 
that in old-established manufactures profits have become 
less, though consumption has in most cases increased, large 
profits being obtainable only on specialities. Our foreign 
engineering and iron trades have been good during the 
year, and even with America, in spite of the enormous 
import duties, it will probably turn out to have been as 
high as in 1880, Pm perhaps less than in 1881. The 
artificial activity of the American iron and steel trade, 
especially the rail trade, has recently entered a trying 
ordeal, and it does not seem that Americans will long 
remain satisfied to pay as much as £5 15s. per ton on steel 
rails in order to foster manufacturers who could not make 
the profits they require without being thus nursed by 
taxation. It is not very likely, however, that the import 
duty will be sufficiently reduced to encourage our manu- 
facturers to hope for much from American trade, for 
Americans have a good margin to work upon, the present 
price of American rails being over £3 less than for im- 
ported rails, - 

On the whole, the outlook at home for the coming year 
is good, and the very numerous private Bills in Parliament 
for session 1883 promise plenty of work of well-known 
kinds to engineers and manufacturers, while the private 
Bills relating to new fields of engineering enterprise in the 
— of electricity promise to afford more work than 
those at present really engaged in that branch can execute. 
The total number of Bills lodged is 276, including 138 
railway Bills, 34 tramway Bills, 28 miscellaneous, 26 water, 
gas, and lighting, 25 town improvement, 16 harbour, dock, 
and port, 6 road and bridge, and 3 canal. There is also 
a very large number of applications for provisional 
orders, including three for electric lighting. Abroad 
the engineering work demanding supplies from home is 
extensive, particularly in railway work in the Australian 
colonies and India, while there is great probability of 
extended engineering enterprise in Egypt; for although 
the recent war stopped a great deal of engineering work 
for a time, this will soon be overtaken, and new fields 
opened up, not the least being the very probable com- 
mencement of a second ship canal starting from Alexandria. 

Of the completion of works of the kind commonly termed 
civil engineering, the chronicles of the past year record 


none of special magnitude or interest. The year 
has really been one of incubation and quiet pro- 
gress rather than of completion, whether we look 


at home or abroad. At the present time tunnels 
and canals constitute the most prominent of the works in 
progress under this head. Of those at home the Severn 
and the Mersey tunnels occupy the first place. The great 
irruption of water from a land spring, which so seriously 
delayed the Severn tunnel works, has not been followed 
by ~ similar misfortune since the water was pumped 
out. The work, in the hands of Mr. T. A. Walker, pro- 
gresses rapidly, and the Great Western Railway Company 
will probably, before the year is out, be taking measures 
for dealing with a prospective large coal trade direct from 
South Wales to London, thus realising, by a tunnel located 


anilla, | and designed by Mr. Charles Richardson, the proposal of 


Thomas Deakin, who, in 1835, wrote, “The Great Western 
Railroad from London to Bristol will be accomplished no 
doubt, and why not continue it under the Severn mouth, 
near Chepstow, Monmouthshire, through Glamorganshire, 
and to Milford Haven in Pembrokeshire? It would then 
traverse the coal-field of South Wales throughout the 
whole extent—a tract of country possessing also inex- 
haustible stores of ironstone.” To Deakin’s question a 
practical reply has now been given, for with the com- 

letion of the tunnel, the “railroad,” as it was then in 

ngland called, just as it is now in America, will be found 
already complete from London through to Pembroke. 
The tunnel works have progressed without interruption 
during the past year. The length of arch already turned 
is 7000ft., and the progress in the last three months has 
averaged 500ft. per month. There are four shafts used 


sof | exclusively for winding, three shafts for winding and 


umping combined, and four shafts for pumping only. 
ere are eleven 15in. pumps, four 18in., two 26in., two 
28in., and one 35in., and the quantity of water raised 
daily is nearly 12,000,000 gallons. Only about half the 
pumps are continuously working, the others being held in 
reserve. The tunnel when completed will be 44 miles long, 
24 under the river Severn, and two miles under the bet 
The strata under the river are now all hard and sound. 
The loose ground on the Gloucestershire side has all been 
bricked. water enters the works in the part under 
the river than in that under the land. The brickwork is 
executed in vitrified Cattybrook or Staffordshire bricks set 
in Portland cement. The number of bricks used weekly 


number of men employed is about 3000, for whom about 
200 large and commodious houses have been built. 
14,0001b. of explosives are used per month. Perfect 
ventilation is obtained by a Guibal fan and four Baker’s 
blowers, and six air compressors are always at work 
supplying air at 60 1b. pressure to the drills and pumps. 

At the same time that Deakin made the remarks already 
quoted, he spoke of a Mersey tunnel as having been pro- 
proposed, and thus forty-seven years ago was speaking of 
the desirability of the two tunnels now in course of con- 
struction. In one respect these two tunnels are similar— 
namely, in the material in which they are made, the 
Mersey being through red sandstone, and the Severn 
through similar material under the river, but through 
hard pennant under the Gloucester shore. The former is 
under three-fourths of a mile in length, however, as com- 
ed with 2} miles, and the rail levels will be respectively 
144ft. and 163ft. below high water, the difference being in 
the thickness of material between the tunnel and river 
bed, that of the Severn being 40ft. asa minimum. Both 
these tunnels are being driven in the ordinary way without 
shields of any kind; but in both cases very large pumping 
power has been required. The works of the Mersey 
tunnel are being proceeded with vigorously, under Messrs. 
Brunlees and Fox, Mr. John Waddell being contractor. 
A total length of 800 yards has been driven. At Bir- 
kenhead both the tunnel and the drainage heading are well - 
under the river; and notwithstanding this, the quantity of 
water being pumped on that side is rather less than it was 
a year ago, due, it appears, to the brickwork in the drain- 
age heading, and to a short length of tubbing in the shaft. 
Colonel Beaumont’s machine is about to be adopted, 
similar to that used in boring the heading of the Channel 
tunnel. It is expected to drive the driftway at the rate of 
some 30 yards per week. The necessary works for form- 
ing the junction with the London and North-Western and 
Great Western Railways are just being commenced. 

The only other tunnel which we need mention at 

resent being made under a river is that under the 
Godson at New York. It is about a mile in length and 
through a silty bed, through which the work is carried 
partly by means of a form of shield supplemented by the 
use of compressed air in the working, which is employed 
to keep out water and to act asa support to the ground 
instead of timbering. It isclear that the air cannot act asa 
support, and in fact a failure in this respect caused the 
death of a number of men a few months after the tunnel 
was commenced. After this a permanent masonry bulk- 
head was built up near the tunnel shaft, in which an air 
lock is placed, a large iron tube, large enough for a man 
to get easily through, being built into the bulkhead. The 
tunnel is built of masonry within a plate iron shell. The 
= iron shell is built of segments of boiler plate in 
engths of 15ft., a temporary boiler plate bulkhead bein 
built at the end of the shell. In proceeding, one plate o 
the plate iron bulkhead is removed, and the earth removed 
from behind it. If this is effected without trouble of any 
kind, another plate is taken out and the earth removed 
from behind it. A segment of the sheet iron shell lining 
of the tunnel is then bolted to the so far completed part. 
After this another plate from the bulkhead is removed, 
and another plate added to the shell, and so on. The air 
pressure employed is about 26 lb. on the square inch—or 
somewhat above that due to the head of water above 
the upper part of the cutting—and the men are said to 
experience no inconvenience from this. There is some- 
times a difficulty from the escape of air, and this is over- 
come by holding dry cement near the escaping place; the 
rushing air thus carries the cement into the hole. These 
leaks are often stopped with a few handsful of cement, but 
sometimes a good deal of ingenuity has to be brought to 
bear to overcome the difficulties in this respect, and also of 
getting the shell plates in. In fact, without a good deal 
of mechanical ingenuity the work would not have been 
carried so far, and though the scheme may possibly be 
carried through, it must be looked upon as somewhat pro- 
blematical, inasmuch as there are times when the tem- 
porary bulkhead is far from complete. Even since the 
above was written we learn that the tunnel works are 
stopped, and, it is said, for want of funds. We question, 
however, whether it is not primarily for want of confidence 
in the method of construction, not only on the part of 
capitalists, but on the part of workmen, for some of the 
American papers express the hope that before it is recom- 
menced a more satisfactory method of procedure will be 
found. 

The St. Gothard Tunnel, or series of tunnels, which had 
for years taken a leading place in our annual retrospect, 
was completed last year, Sut the railway system, of which 
the main tunnel forms an expensive link, was opened with 
much ceremony in May last, and already the traffic upon 
it promises to exceed even the estimates of its promoters, 
and to have a material effect on the direction of goods as 
well as passenger traffic between Italy and Northern 
Europe and this country. 

Of bridges in course of construction, the most interesting 
is the East River bridge between New York and Brooklyn. 
This bridge is designed for three purposes—the outside 
roadways for ordinary vehicular traffic, the centre road for 
foot passengers or promenade, and for railway traffic on 
each side between the two former. It is a suspension 
bridge, with a main central span of 1595ft. Gin., with two 
side spans of 930ft. each, wane by galvanised oil-coated 
steel wire cables, with parallel wires of 12ft. to the pound 
wrapped to a solid cylinder of 15fin. diameter, the cables 
having an ultimate strength of 12,200 tons. The towers 
are 278ft. above high water, the clear height of the centre 
span above high water being 135ft. at 90 deg. Fah. The 
construction of the bridge was commenced just thirteen years 
ago, and it was expected to be opened for foot and ordinary 
tratlic before the end of the year just closed. Mr. W. A. 
Roebling is the engineer. 

Of bridges about to be commenced, that designed by 
Messrs. Fowler and Baker to cross the Forth is the most 
interesting, not only because it will be the widest span 
bridge in the world, but because it is of a new type, built 
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with what may even yet be looked upon as a new material 
—namely, modern steel. We so recently gave a full 
account of this bridge that it is umnecessary that we 
should do so here. The principle of the design is the 
employment, on two river piers, of enormous balanced 
cantilevers, which leave a space in the middle span. This 
space is filled in with a long lattice girder carried on the 
ends of the cantilevers. The proportions far exceed any- 
thing hitherto attempted; but it is not necessary because 
of this to condemn the design as involving strains which 
cannot be met, as has recently been done by Sir G. B. 
Airy, who seems to have been unacquainted with the 
mess development of the theory of strains in large 
structures. The contract for the Forth Bridge was let a 
short time ago to Sir Thos. Tancred, Bart., Mr. T. H. 
Falkiner, Mr. J. Phillips, and Messrs. Arrol and Co. for 
£1,600,000, the amount of the engineer's estimate. The 
contract for the Siemens steel which is to be employed has 
been sublet to the Landore Steel Company and to the 
Steel Company of Scotland, the tests imposed being higher 
than have been adopted before for bridge work—namely, 
for steel in tension, a tensile strength of from 30 to 33 tons 
per square inch, with 20 per cent. elongation ; and for steel 
in compression, a resistance of from 34 to 37 tons, and 
17 per cent. elongation. The steel will be delivered at 
Queensbury, and the bridge will be manufactured entirely 
on the spot in workshops now under construction. Timber 
staging for sinking the piers is also being commenced, no 
less than 7000 tons of timber having been purchased. 

The great Attock Bridge, which forms an important 
link in the completion of the railway communication from 
Caleutta to Peshawur, a distance of 1600 miles, is pro- 
gressing towards completion. Trains will probably run 
over it in May next. Three out of the five spans are 
completed, and the two remaining spans are in course of 
erection. The tunnel under the hill of Rajah Hodi has 
been bored through, but there is a considerable amount of 
work to be done yet on this section of the work, which is 
on the Khairabad side of the river. The line of railway 
on the Attock side of the Indus is completed up to the 
river bank, and is ready for use. The piers, which ranged 
from 86ft. to 132ft. high, are four in number—two 132ft. 
long, one 109ft., one 86ft.—and weighing 985 tons, were 
made by A. Handyside and Co., of Derby. The super- 
structure was made by Messrs. Westwood Bailie and Co., 
of London. 

The London Bridge question has as usual cropped up 
with spasmodic vigour, but the inertia of the opposing 
interests has, also as usual, effectually prevented any effec- 
tive onward movement. Sir Joseph Bazalgette has reported 
to the Board of Works on the general question, and while 
admitting the superiority of a low level bridge, he con- 
siders that the cost of buying out the vested interests in 
the wharves between the proposed new bridge and the 
existing bridge is so enormous, that while the bridge itself 
might be made for £240,000, the compensation would bring 
up the cost to £3,000,000, the bridge being placed between 
the Tower and the St. Catherine Docks. He is of opinion 
that a low level opening bridge would fail to meet the 
requirements of either road or river trattic, and would 
entail such compensation to wharfingers that it would cost 
£2,000,000. We have several times urged that the only 
satisfactory structure would be a low level bridge. Only 
one thing stops the construction of such a bridge, namely, 
the compensation to the owners of the wharves. Now, 
instead of paying about two millions sterling as compensa- 
tion for real and imaginary obstruction to navigation to a 
few wharves, the best mode of procedure would be to buy 
these wharves right out, improve the frontage, and build 
really good warehouses. This would represent a big 
capital outlay, but the rent obtainable from warehouses 
built so as to make the most of the frontage would afford 
a most profitable return on the expenditure. On the other 
hand, if over two millions are handed over to wharfingers 
for compensation, yet leaving the wharves in their hands, 
it would very soon be found that the two millions was 
clear profit to them, for almost all the shipping would still 
reach them under altered conditions, to which the small 
shipping would soon conform. The wharfingers would 
have this enormous compensation and their wharves also, 
with no detriment whatever after a very short time. This 
should be guarded against by the absolute pnrchase of the 
property. The report of Sir Joseph Bazalgette shows this 
shipping to be utterly insignificant compared with the 
value of a river crossing. The purchase of the whole pro- 
perty would probably turn out to cost not a great deal 
more than the estimated compensation ; but even if it cost 
three millions, this appears to be the only effectual way of 
getting a low level bridge below the Tower. 

During the year several bridge failures have occurred 
that remind us that bridges built over twenty years ayo 
were not intended for the heavy traffic of to-day, as well as 
that they are not as strong now as when they were built. 
There are hundreds of bridges in this country which ought 
to have the most searching inspection and recalculation of 
their strength, while there are many others of the lattice 
type the bracing of which should be protected from 
damage by derailed engines or wagons, by means of one or 
two horizontal fenders, like string courses, which might 
be made of old rails) Many engineers supported the idea 
that it was possible that a derailed engine on the Tay 
Bridge led to its destruction by breaking one or more 
struts or ties. Engineers thus admit the possibility of 
destruction in this way, and they should guard against it. 
It should be done, amongst others, on the Blackfriars 
Bridge of the London, Chatham, and Dover Railway, for 
although trains never run at a very high speed over the 
bridge, the bridge is entered from either end by short 
curves, and the speed is quite high enough to do great 
damage should derailment occur. <A railway viaduct has 
recently been completed across the Kinzua Valley to carry 
the New York, Lake Erie, and Western Railway. 
Its loftiest pier is 297ft. in height, and the average is 
176ft.; but although they are close together, the girders 
having each a span of 6lft., they are so light that the 
whole viaduct, except the superstructure, has the appear- 


into the calculations of strength, we should not like to say 
that the thing would not carry its load a few years; but 
we should rather not cross it during a heavy wind, and 
would rather walk across the valley at any other time. 
Too much dependence is placed on each individual member, 
to commend the design to English engineers, and not 
enough sectional area has been given to the diagonal ties 
to confine their elongation within limits safe for the 
structure. 

Amongst the railways in progress in England, perh: 
completion of the Metropolitan Underground Railways. 
As we announced in our impression of the 2nd September, 
the piece from Liverpool-street has been completed as far as 
Tower-hill. Since then the remaining portion to the 
Mansion House has been in progress under a joint com- 
mittee of the Metropolitan and Metropolitan District 
Companies, and rapid progress is being made at several 
parts of the line. Starting a little east of the Mansion 
House station, the line runs into Cannon-street, where a 
station will be formed; thence it runs under the centre of 
Cannon-street to what will be known as the London 
Bridge station at the bottom of King William-street. 
Along this portion of the line the most progress has been 
made, and few of the hundreds of thousands of those who 
have passed recently along Cannon-street have had the 
least idea that all the houses, offices, and warehouses on 
each side were being underpinned, the pavements mere 
shells, and that the street itself was little other than a 
floor under which the railway tunnel side walls were 

ing built, the sewers diverted, and even the tunnel arch 
being completed by nearly four hundred men working by 
gaslight. The tunnel arch is already turned under a part 
of Great Tower-street. The underpinning is of cement 
concrete, widths of about 4ft. being worked at a time. 
The concrete walls are built and allowed to stand a short 
time, the pinning being completed from the top of the 
concrete, which is below the house footings about 3ft., 
with brickwork in cement. The large sewer is being 
removed, and the sewage diverted into two cast iron sewers 
laid under the pavement. So rapid is the progress of the 
work, that Londoners, to the date when they may go from, 
say, Westminster to Liverpool-street, may be counted in 
months. The work is being carried out under Mr. John 
Woolfe Barry, M.L.C.E. 

The railway next in interest and importance is the Hull, 
Barnsley, and West Riding Junction Railway, by which 
the Barnsley coalfield will be placed in direct communica- 
tion with Hull. During the past few years the trade of 
Hull has grown so rapidly that the existing dock and rail- 
way facilities are quite unable to meet the demand for 
space and transportation, and the merchants complain that 
they cannot deliver goods sent to Hull in contract time, 
and shippers, that their vessels are unduly delayed at this 
port. On the 16th ult. a special meeting of the Hull 
Chamber of Commerce and Shipping was held “for the 
purpose of an interchange of opinion and views between 
the shipowners, merchants, the Dock Company, and the 
representative of the North-Eastern Railway Company, as 
to the best means of avoiding the present detention of 
steamers discharging at this port, and the removal of the 
block of traffic which now exists in the Hull docks and on 
the railways running into Hull.” This is a promising state 
of things for the Hull and Barnsley Railway, in connection 
with which a new dock is being made under Mr. Aber- 
nethy, and the substructure forming the bottom has proved 
to be of a most satisfactory character. 

The whole of the land for the railway has been pur- 
chased, and the line fenced. The quantity of earthwork 
executed on the railway has reached 3,200,000 cubic yards, 
out of a probable total of 6,000,000 cubic yards, and this, 
which is measured work, has been accomplished in the first 
two years. Tunnels, five in number, are either completed 
or in a very forward state. All the ordinary bridges are 
in progress as the earthwork advances. The more impor- 
tant bridges over the Ouse, Aire, and at Hull, are progress- 
ing at the works, and the cylinders are being sunk for the 
foundations. About twelve miles of permanent way, 
single line, have been laid, and the normal number of men 
employed is 4500, beside steam navvies and skilled labour 
in the manufacture of ironwork. The total quantity of 
ironwork in the bridges will be nearly 6000 tons, of which 
about five-sixths has been designed and is in the hands of 
the contractors. The engineers are Mr.: Shelford, Great 
George-street, Westminster, and Mr. Bohn, at Hull. 

The Manchester, Sheffield, and Lincolnshire Company has 
given notice of intention to seek powers to make experi- 
ments in the Humber with a view to the construction of a 
tunnel so as to unite the railways north and south of the 
estuary, and thus avoid the ferry worked by the Sheffield 
company, and the detour at present necessary, vid Selby 
or Doncaster on the route southwards, to escape the Humber. 
The estuary is about three miles wide across the line 
between Hull and New Holland, and it is questionable 
whether such a costly link as the tunnel would be is justi- 
fied by the probable trattic. 

Amongst the railways which have received sanction in 
our colonies the most important is that which is to connect 
Brisbane in Queensland with Port Darwin in the Gulf of 
Carpentaria, involving altogether the construction of about 
1000 miles of railways. The contractors are, it is said, 
under obligations to get the line completed in seven years 
and a-half. Queensland has taken up this railway with 
great vigour, as she has railway matters generally, as shown 
by the fact that Queensland has 800 miles of working 
iines, not a fraction of which was made until 1864. 
The trial survey for the line now sanctioned was made 
less than four years ago. The road is to be constructed 
on the land grant system, and there can be little doubt that 
though the construction of such a railway is a bold scheme, 
it is judicious. To this and to other proposals for 
trans-continental Australasian railways we referred at 
length in our impression for the 2nd of September, 1881, 
when we pointed out the necessity for uniformity of 
railway gauge, and it must ever be felt that it isa pity that 
Queensland, with its 3ft. 6in. gauge and little over half the 
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this important line, which will, of course, be on the 3ft. 6in, 
gauge, and not the 5ft. 3in. gauge of Victoria. 

With the Channel tunnel nothing, as is well known, is 
now in Boe ane on this side, and Sir E. Watkin’s 
influentially accompanied visits to the boring along the 
shore west of Dover have ceased. The Channel Tumel 
Railway Company and the South-Eastern and Channel 
Tunnel Railway Company have, however, lodged Bills in 
Parliament—the former company’s Bill relating to neces- 
sary works at St. Margaret’s Bay, and the latter to altera- 
tions of route so as to bring the entrance within easy range 
of Dover Forts, and to construct a branch line connectin 
the tunnel and Chatham and Dover line by junction north 
of Dover. That permission will some day be obtained to 
make a Channel tunnel is quite possible, but so long 
as the Government withhold it, it seems useless to lod 
private Bills in Parliament, or, at any rate, questionable 
as to how they will be dealt with after they have poms 
the standing order examinations. On the-French side 
about sixty men are employed, and it is said that the 
heading is making rapid progress. From the bottom of 
the main shaft the lead into the submarine works is 
through a tunnel of considerable dimensions, worked out 
of the grey chalk by pick and powder. 167 yards, about 
12ft. square, have thus been got out. Beyond this 
the tunnel has been pierced for more than a quarter of a 
mile, 7ft.indiameter, by the Beaumont drill. The submarine 
tunnel takes a curve in an easterly direction to avoid uncer- 
tain ground at theQuenoes. Onthe Channel tunnel question 
generally we cannot enter here, and as we published the 
excellent paper on the subject, read by Mr. John Clarke 
Hawkshaw at the British Association meeting at South- 
ampton in August, we cannot do better than to refer to it 
for precise information, and to Mr. Crampton’s paper on 
boring the tunnel, also printed in our pages. 

Of canal works completed during the year the most impor- 
tant is the Sirhind Canal in the Punjab, of which we gave 
some account in our impression of the Ist ult. The canal is 
over 500 miles in length, and has subsidiary channels of 
about 2000 miles in length, distributing the waters of the 
Sutlej over 750,000 acres of thirsty land. 

Of canals in progress, that across the Isthmus of Panama 
has attracted most attention. Almost all the final surveys 
for this have been completed, and the work is progressing 
at several points, including Colon, Gorgona, Bas-Obispo, 
Emperador, Culebra, and Paraiso. At Colon 14,258 cubic 
metres of earthwork were removed in October, and in 
September rather more, harder material having been met 
with in October. The more definite surveys, and the 
excavations so far, have indicated that less rock will have 
to be cut through than was expected. A large quantity 
of machinery has been ordered, including large dredgers 
from Philadelphia. 

The Isthmus of Corinth Canal is making =~ progress, 
and the earthwork being in alluvial material, about 300,000 
cubic yards will be moved per month, chiefly by the aid 
of Priestman’s excavators and by dredgers. Italian work- 
men are chiefly employed by the contractors, the Socicté 
des Ponts et Travaux en Fer, late Joret and Co., associated 
with the Association des Constructeurs. The total esti- 
mated quantity of earthwork is about thirteen million cubic 
yards, about one million of which is dredging, and 1,700,000 
earthand rock semi-hard,and one million of rock below water. 
In France a large quantity of canal work is in progress, 
the value of inland navigation being there fully appre- 
ciated. For the Manchester Ship Canal, of which we have 
recently given full particulars, a Bill has been lodged in 
Parliament. 

A very important canal project is a rival for the Suez 
Canal between the Mediterranean and the Red seas. 
This project is very warmly and influentially supported, 
and besides affording a ship passage, it would be of ines- 
timable value for irrigation purposes.. We gave some par- 
ticulars of the project in our impression of the 29th of 
September last. It is to be a sweet-water canal fed by 
the Nile, and will require the removal of about 160 mil- 
lion cubic yards of material, or about double that involved 
in the construction of the Suez Canal. This quantity, how- 
ever, is no more than was removed by the late hedive 
during the first ten years of his rule in the enlargement of 
existing and construction of new canals, and, with modern 
appliances, is certainly not a quantity which would prevent 
the necessary outlay from being a profitable one. A well- 
known English engineer of large experience in Egypt, 
recently writing on the subject, said :—“ 1 from ques- 
tions of land reclamation, a sweet-water ship canal from 
Alexandria to Cairo and Suez would be of inestimable 
benefit to the country. At present the irrigation system 
of Egypt is most defective, and very commonly one-half of 
the crops are handed over to the labourers as a payment 
for watering the same by shadoof or otherwise. All this 
would be saved if the proposed canal and associated works 
were carried out. Water would be delivered to the 
cultivators at a sufficiently high level to inundate 
their lands without pumping. It may be stated that 
the present irrigation canals are of two classes, 
known as ‘Sefi’ and ‘ Nili” the former being perennial, 
and the latter simply inundation canals receiving water 
only after the rising of the Nile. Headworks with sluices 
are provided where the canals leave the Nile, and at 
intervals down the canals similar dams are constructed, in 
order that by closing the sluices the water may be ponded 
back, and so brought more nearly to the level of the sur- 
face of the adjoining lands, Such a system is not only 
inefficient as regards supply of water, but also involves an 
incredible amount of ll in cleansing annually the 
canals of the sediment deposited by the still water, To 
afford sufficient irrigation to the lands of Lower Feypt, at 
least 80 per cent. of the total low Nile discharge should be 
withdrawn from the river and thrown into the canals, It 
has been found that an puree of 7 tons of water per acre 
per day is required in Egypt for efficient irrigation. Since 


the area to be dealt with is about 3,000,000 acres, this is 
uivalent to a supply of 250 tons of water per second, 
while the minimum Nile discharge is 300 tons. To show 
how far the present system is from realising this desider- 
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Canal, which has its intake at the apex of the Delta, 
and the Behera Canal, on the left bank of the Nile, 
together convey only 17 tons of water per second during 
the months of May and June, though they are of 
ample size to convey, and do, when the Nile has 
risen, convey.more than the desired 250 tons per second. 
The proposed Alexandria and Suez Canal would have 
sufficient capacity to supply the above quantity of irriga- 
tion water at lowest Nile, without in any way interfering 
with its functions as a ship canal. An area of about 
500,000 acres in the provirice of Behera, and of 1,000,000 
acres in the province of Charkieh and Dakalieh would 
thus be irrigated direct from the canal, while the lands 
between the Rosetta and Damietta branches would be 
supplied with irrigation water, either by large syphons 
laid from the ship canal near the barrage and under the 
Nile to the Delta, or by the reconstruction of the barrage 
projected by Mehemet Ali, and engineered by M. Mougel, 
which isa part of the programme of the projectors of the 
sweet-water ship canal. By raising the level of low Nile, 
the barrage will facilitate the passage of ships across the 
river, and also reduce the quantity of excavation in the 
main canals. No land beyond that required for the con- 
struction of the canal and contingent works would be 
sought to be acquired by the canal company, whose 
revenue would be made up of tolls upon shinning and 
water rates upon lands irrigated by their works.” 

In tramway engineering nothing of any unusual im- 
portance or interest was accomplished during the past 
year, and of the work to be done this year the Highgate 
wire rope traction tramway is, perhaps, the most interest- 
ing, for though the system has been well tried in America 
it is new here, and may be looked upon as a satisfac- 
tory solution of the mechanical haulage problem. It is 
most profitably at work in several American towns, and 
while it offers the advantage of low cost of haulage, as 
proved in America, and by less complete forms of applica- 
tion in our coal mines, it removes the difficulties ordinarily 
attaching to steep gradients. Ground has been or will be 
broken this week on the Highgate tramway, and the system 
is expected to be at work in May. The line will be about 
three-fourths of a mile in length, starting with a junction 
with the North Metropolitan Tramway at the foot of 
Highgate-hill, and rising to the Old Tavern Toll-bar ; but 

wer is “poe | sought this session to make a line along 

orth-hill and return vid Archway-road, passing through 
the archway and joining the line again at the Old Tavern, 
thus circuiting Highgate-hill. Two 50-horse power fixed 
engines will be employed to work the cable, 50-horse power 
engines being fixed with a view to future extension, one 
of the two engines only working at any time. This line 
is being carried out under Mr. James Cleminson, and 
similar lines, under the same engineer, have received the 
consent of the local authorities of the Spen Valley and 
Dewsbury District Tramways, for the Edinburgh Northern 
Tramways, and powers are already obtained for the Birk- 
dale and Southport, and Brighton and District Tramways, 
which are partly constructed, and will be converted to this 
wire cable system, which is the invention of Mr. Hallidie. 
Other lines at home and on the Continent will also be 
worked in the same way. 

The great and devastating floods of the Rhine district 
and those of the Upper Thames Valley remind us that at 
last, after years of negotiation, the scheme prepared by 
Sir John Hawkshaw in 1878 for prevention of floods in 
the Oxford district is about to be carried out. An agree- 
ment has been concluded between the Thames Valley 
Drainage Commissioners and the Thames Conservancy, by 
which three-fourths of the cost of the works will be 
defrayed out of rates levied by the Drainage Commis- 
sioners, and one-fourth by the Conservators out of the 
Upper Navigation Fund, the works being carried out by 
the Conservators. The flood of last October, which rose 
to within a few inches of that of 1875, has no doubt 
hastened this result. 

No very remarkable projects for the supply of water 
are coming before Parliament in the ensuing session. 
The Southwark and Vauxhall Water Company proposes 
to extend its boundary, so as to include Richmond, 
Wimbledon, Mortlake, and several other places. It 
likewise seeks powers of amalgamation. The revolution 
which was to overtake the London Water Companies at 
the hands of the Legislature, as pro by the Govern- 
ment, is now postponed, pending the re-arrangement of 
the local authorities. When the new municipal power is 
created it will then be time to look after the metropolitan 
water companies, In the interval these well-abused bodies 
are increasing in their prosperity, and—as some people 
think—in their rapacity. They are unquestionably adding 
to their income, and they are learning ‘oe to combine the 
constant supply with a more economical use of the water. 
By this means they will get more work out of their 
present plant, thereby saving their capital and enhancing 
their dividends. The phenomenon of a decreasing con- 
sumption of water in the metropolis, in the face of an 
increasing population, is remarkable, especially as it is 
found to proceed hand-in-hand with the extension of the 
constant service. Beyond doubt there has been a great 
waste of water in London and its suburbs, and if the 
supply is to be constant, the companies must apply a check, 
Concerning the water supply of towns in general, Dr. 
Angus Smith, in his recent report as Inspector under the 
Rivers Pollution Act, details some novel experiments, 
which apparently show that the vitality of disease germs 
in water is capable of being more easily overcome than Dr, 
Frankland and some others have been dis to admit. 
The views of Dr. Smith may be descri as favourable 
to the use of river water, under certain conditions, as a 
source of supply for drinking purposes, The Local 
Government may accordingly choose between Dr. 
Smith and Dr. Frankland. In rural districts we find that 
wells are often very dangerous sources of supply. But 
there is peculiar difficulty in getting a _— supply of 
water for small communities, owing to the disproportionate 
— of the requisite works, 

veral cases have occurred during the past year in 


which the Local Government Board have met with con- 


siderable opposition from local authorities in getting wells 
eran pipes. In other instances, where the water 
supply already takes the form of regular works, but where 
the source is a highly polluted river, there is frequently 
= unwillingness to incur the necessary expense for 

ringing in a supply which shall be wholesome. River 
water cannot always be made drinkable at every point, 
and there are towns which clearly require an improvement 
in the water which the people have to consume. In some 
cases—as at Plymouth—the water may be good, but there 
is a necessity for enlarging the volume. But anything 
which taxes the ratepayers, or which threatens to do so, is 
apt to be unpopular. This fact influences the local autho- 
rities, and a long contest of this kind has been going 
forward at Ely, where there appears to be great risk that 
the Local Government Board will have to interfere with 
all the weight of Imperial authority. Respecting litigation 
on the subject of the water supply, considerable interest 
has been excited in London by the dispute between Mr. 
Archibald Dobbs and the Grand Junction Company. 
Unless an appeal to the House of Lords should reverse the 

resent decision, the company will remain secure in charg- 
ing on the basis of the gross rental as the “ annual value,” 
instead of being limited to the mere rateable value of the 
premises. The Thirlmere scheme of the Manchester 
Corporation has been the occasion of a troublesome arbi- 
tration case with the Countess Ossalinski, concerning the 
value of her land, followed by legal proceedings on the 
part of the Corporation to set aside part of the award, on 
a point of law reserved by the arbitrator. It is not alto- 

ether improbable that the Corporation will even go astep 
farther, and will seek to set aside the award in its entirety, 
the amount decreed by the arbitrator being characterised 
by the counsel for the Corporation as “ preposterously 
exorbitant.” 

The most important event relative to the sewage ques- 
tion which has happened during the past year has been 
the appointment of a Royal Commission to inquire into 
the alleged pollution of the Thames by the metropolitan 
drainage outfalls) The Metropolitan Board having ob- 
tained Parliamentary power to expend £160,000 on the 
enlargement of their nde. reservoirs at Barking and 
Crossness, it was represented to the Home Secretary that 
before such a scheme was carried out there ought to be an 
investigation into the working of the main drainage 
system, great complaints having been made as to the 
extent to which the river was rendered foul in the vicinity 
of Woolwich and elsewhere by the sewage of the metro- 
polis. In consequence of these representations, Sir 
William Harcourt obtained the appointment of a Royal 
Commission, having Lord Bramwell at its head, to take 
evidence and present a report as to the effect of the out- 
falls on the purity of the stream, and the best mode of 
remedying any proved mischief. The Home Secretary 
inadvertently included two gentlemen on the Commission 
who were already committed to an adverse opinion with 
respect to the outfalls. Apparently with a view to balance 
this error, two other names were subsequently added, thus 
raising the total number to eight. The inquiry is con- 
ducted with closed doors, and apparently has uot made 
very rapid progress. In the meantime the enlargement of 
the sewage reservoirs is deferred. If the report of the 
Royal Commission should propose the discharge of the 
London sewage at points farther down the river than the 
—— outfalls, a very serious expenditure will have to 

contemplated by the metropolitan ratepayers. Another 
incident in respect to the drainage of the metropolis is 
worthy of note. A new sewer of considerable size and 
cost has been constructed by the Metropolitan Board, 
extending from Lee Bridge, Lewisham, to a junction with 
the southern high level sewer at Deptford Broadway. But 
the Greenwich District Board have obtained an injunction 
which, if strictly enforced, would prevent the use of this 
sewer. It would be lamentable that an outlay exceeding 
£27,000 should thus be neutralised, either wholly or par- 
tially. Asa matter of fact, we believe the difficulty has 
been overcome by an amicable settlement, and the sewer 
will soon be in use. But it is certain that the Greenwich 
Board have been in litigation against the Metropolitan 
Board on this question of sewerage. So, also, we see the 
Corporation, as connected with the Port Sanitary Autho- 
rity, fighting against the Metropolitan Board on the 
subject of the outfalls. Incidents like these will lend a 
point to the Parliamentary debates on the forthcoming 
scheme for the municipal government of London. 

Plans for the treatment of sewage excite less notice now 
than they did a few years ago, when they served as the 
occasion of a speculative mania. But something is being 
done towards the purification of the rivers throughout the 
country, though the public excitement on the subject has 
very much abated. Birmingham has supplemented its 
lime and tank system by filtration through land, one acre 
being thus rendered as effective in the final process as 
eight or ten acres without the preliminary treatment by 

recipitation. Aylesbury adheres to the A B C method. 

radford makes use of lime in subsiding tanks, supple- 
mented by filtration through coke breeze. The sludge is 
given away, and the working expenses are £4000 per 
annum. Rochdale is carrying on its pail system. But 
there is sewage still to be dealt with, and the Corporation 
have expended £30,000 in procuring land on which to dis- 
charge the liquid refuse as soon as the main trunk sewer, 
which is now being laid down, comes into full operation. 
The ventilation of sewers is a matter which attracts 
increasing attention, and has been made notable during 
the past year by the controversy raised in the Lancet 
respecting the healthfulness of Brighton. An important 
report on the “Treatment of Sewage” was presented to 
the Local Government Board early in the year by Dr. 
Angus Smith, containing some results and reasonings of a 
more encouraging nature than those which are generally 
promulgated on this subject in official quarters. 

We have little to record concerning novelties in mecha- 
nical engineering brought into effective operation during 
the past year. The development of new inventions appears 
to have been almost wholly confined to electrical work. To 
the various new, or quasi-new, dynamo machines which 


were uced in 1882 we have already referred at length. 
The absence of novelty in other departments of mechanical 
science is in some respects striking. There is no diminu- 
tion apparent in the number of patents taken out during 
the past year, and this supplies all the requisite evidence 
that the inventor worked just as hard in 1882 as during 
any previous year. But the distance between an invention 
which has been only patented and one in successful opera- 
tion is enormous, A great gulf lies between the patent 
and the successful and general use of the thing patented, 
and into this gulf are P se year after year great sums ef 
money and myriads of hopes and aspirations. Shall we 
say that lives, too, are lost now and then in this abyss? 
The volumes of THz Encrneer contain a weekly record 
not only of the work of patentees, but of the progress of 
inventions into favour. In them will be found not only 
lists of all the patents taken out in this country, but descrip- 
tions and illustrations of the best machinery that Great 
Britain, Europe,and America can produce. It is only neces- 
sary to turn over the leaves of our last two volumes to learn 
that little very new and important was produced by mechani- 
cal engineers in 1882. Numerous small improvements 
have been effected in matters of detail, but no considerable 
advance has been made in any single department of 
mechanical engineering that can be named. The reason 
appears to be that the year was, on the whole, unusually 
prosperous; and that for this reason invention was not 
stimulated, nor was the inventor encouraged by the manu- 
facturer. The latter was, indeed, too busy to launch into 
new schemes, He had his hands full in endeavouring to 
keep up with the orders which poured in upon him. It 
may be added that no great demand for novelties 
appears to exist. In other words, the mass of 
engines, machines, and tools made in Great Britain are so 
satisfactory in their operation, so economical in their work- 
ing, and so substantial in their construction, that the world 
of users and purchasers seems to be for the moment content, 
and to demand nothingnew. That the world is right in 
this in certain respects is incontrovertible. That it is 
right in all respects is not true; and we propose here to call 
attention to one or two departments of mechanical seience in 
which progress is imperatively demanded. 

First upon our list comes the prevention of smoke. For 
the moment we shall not refer to household fires; con- 
cerning them we have written frequently. We are dealing 
now with boiler furnaces, and those to be found in manu- 
factories, ironworks, glass works, potteries, and so on. 
Leaving boiler furnaces out of consideration for the instant, 
it may be said of other furnaces that while it is certainly 
possible to prevent smoke, it is not possible to do so with- 
out incurring trouble and expense. There is only one true 
method of accomplishing the given end, and that consists 
in burning gas where the heating work has to be done, 
and solid fuel where the gas has to be made. The Siemens 
furnace is the embodiment of the principle in the fullest 
degree; but the cost of a complete set of Siemens furnaces 
is very great, and the room taken up by them is consider- 
abie. There is besides this a certain inflexibility in the 
working of a Siemens furnace which tells against it in 
practice, and for these reasons the use of the gas furnace 
is limited. Indeed it is only wealthy firms who resort 
to this perfect but expensive means of attaining a very 
desirable end. We en next what may be termed 
the compromise system, as carried out in the Casson 
furnace and its modifications, as used by Messrs. 
Morewood at their Soho works, a description of which 
appeared in our pages last February. Yet even 
here the expense of the requisite plant is very con- 
siderable, and the space occupied so — as to entirely 
preclude its adoption in many establishments. We find, 
indeed, that in not a few instances where gas furnaces 
of various types have been put up at heavy expense, their 
use has been abandoned. It is difficult to find out precisely 
why, but the explanation we have usually received is that 
on the whole they did not pay; or they proved too trouble- 
some in operation. To work gas furnaces to advantage 
everything must be very complete, and work must be 
carried on on a fairly large scale. Thus twenty gas pro- 
ducers can be made to give admirable results, when two 
may secure nothing but disappointment. Setting Sie- 
mens’ furnaces on one side, and dealing only with 
those furnaces which produce gas close to a hearth, 
and then burn it—-self-contained furnaces we may 
call them, such, for example, as Price’s—it will be 
found that in all instances they require special arrange- 
ments for charging them with fuel. Thus a tramway has 
to be put up over tke tops of the furnaces, and the coal has 
to be run along this in trucks and dropped into suitable 
hoppers. In other cases endless chains of buckets 
have to be employed; or cranes must be used to lift 
the coal out of canal boats or railway trucks; some- 
times all three devices are employed. These things 
cost money; but they do more than this, they occupy 
space. In rolling mills, for example, we find furnaces 
dropped down, as it were, in all kinds of impossible places, 
so shut in and surrounded by machinery that it is as much 
as men can do to find their way to them with coal in 
barrows. If new works are to be started on a large scale, 
in localities where there is plenty of room, then the gas 
furnace system can be applied; but, as a matter of fact, 
we have to deal with old works and old plant representing 
millions sterling, and it is almost impossible to supersede 
in such cases the ancient system of hand firing, which 
gives excellent results in every respect save two—it is heavy 
on coal and it produces a great deal of smoke. Is it pos- 
sible to produce self-contained heating furnaces, let us say, 
which shall be hand-fired and yet shall produce little or no 
smoke and prove, at least, fairly economical? It is not 
improbable that something may be effected in this way, 
ee that by very simple means. We call to mind a case 
which came under our own notice some years ago. A 
heating furnace, used for wash heating shingled blooms, 

roduced dense clouds of smoke. It was an unusually 
arge furnace and was very hard driven, The mill 
manager thought he would try an experiment to get rid of 
the smoke, i had about 10ft. of brickwork built on to 
the top of the chimney stack, which was already some 
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35ft. high, and just at the base of the chimney he had 


several holes e in the brickwork. The result was very 
satisfactory ; the air admitted supplied the oxygen wanted 
by the intenseiy hot gases going up the stack and ignited 
them. Instead of smoke bright flame came from the 
top, and the draught, instead of being injured by the air- 
holes at the bottom, was improved, for, in the first place, 
the stack was raised 10ft. or so, as we have said, and in the 
second, the temperature within it was considerably 
augmented by the firing of the gas. Of course all the 
heat thus produced was wasted, but the end had 
in view was achieved; the smoke was prevented; 
and here we wish to point out that success was 
attained because the mill manager did not attempt too 
much. If he had tried to utilise the heat wasted in any 
way, he would, of course, have cooled down the gas and 
produced smoke. The important lesson which we wish to 
impress en the minds of our readers is that the prevention 
of smoke is one thing, and economising fuel is another 
thing, and there is no direct connection between the two; 
and we believe that in many instances if furnace owners 
would content themselves with the first, without attempt- 
ing to obtain the last in connection with the first, they 
would succeed, and succeeding would do much to clear the 
air of our great manufacturing towns. 

When we turn to the questions involved in preventing 
smoke in steam boiler furnaces, we find ourselves beset 
with difficulties. All our experience, extending over many 
years, goes to show that when the production of smoke is 
prevented by special devices for admitting air, either there 
is an increase in the consumption of fuel or a diminution 
in the production of steam. A noteworthy instance of this 
came under our notice recently. An extremely simple 
and elegant device for preventing smoke was submitted to 
an engineer. He was so much pleased that he had it fitted 
to the furnaces of a large Lancashire boiler, one of a pair, 
either of which could be used at will. An experiment was 
made by firing the boilers alternately week about, the 
same coal being used, and the same work being done by 
the engine, the same fireman being employed. The result 
was that smoke was practically entirely prevented ; that 
there was no reduction in the steaming powers of the 
boiler; that the invention gave the fireman no trouble, 
and required no attention, and that the consumption 
of coal was increased by about 2 cwt. per day. The best 
smoke-preventer yet devised is a good fireman; and pro- 
viding the boiler is large enough for its work, the coal 
fairly good, and that the air is admitted—not too much— 
in a thin sheet, as by a Martin’s fire-door, such a man will 

revent the production of smoke, and get admirable results. 
There is one type of boiler, however, which seems up to 
the present to have baffied every attempt to make it 
smokeless, namely, the modern marine boiler. A good 
deal of this is due to the work which such boilers have to 
do. They are, as a rule, hard fired; their grates are com- 
tively small, and there is no room for the hot gas to burn 

in. At sea smoke is of little or no consequence, as far as 
nuisance is concerned, but it means a serious waste of 
coal—not, indeed, as is commonly supposed, because a 
t deal of fuel goes unburned up the chimney, 

ut because the tube surfaces become coated with 
soot, which is an admirable non-conductor. Thus, 
for example, it will be found that after tubes are swept, a 
lump of zine will hardly melt if hung in the smoke-box in 
front of the tube ends; but before twelve hours are over 
the zinc will not stand five minutes in the same place, and 
in a little time the smoke-box doors will become red-hot. 
We have heard it argued that the engineers ought to sweep 
oftener, and the answer is that half an hour after sweeping 
the tubes will be thickly coated with soot again. As an 
example of the evil effects of soot, we may cite the case of 
economisers, such as Green’s, These are always fitted 
with scrapers, and it is well known that if from any cause 
the scrapers get out of order the economiser soon becomes 
useless because of the deposit of soot on it; indeed, the rela- 
tiveefficiency of economisers can almost be expressed in terms 
of the efficiency of the scrapers in removing soot. It is far 
more easy to point out the difficulty that exists in the case 
of marine boilers than it is tosuggest a remedy. There is, 
however, a plan which it might be worth while to try, 
derived from practice with blockade runners during the 
American war. The system which we are about to 
describe bears strongly on the scheme for working marine 
boiler furnaces with a forced draught, not only advocated 
by Mr. Marshall in his celebrated paper read before the 
Institution of Mechanical Engineers at Newcastle in 1881, 
but now being actually adopted in several of her Majesty’s 


shi 

roe be taken for granted that with rather more 
draught than is now to be had in marine boilers, the 
coal would be burned to greater advantage. In the first 
place, the air would have a better chance of forcing its 
way through a thick fire; and secondly, thinner fires would 
be carried, as steam would be got with less forcing. The 
system of forced draught advocated hitherto consists in 

utting up the stokehole, and driving air into it with a 
fan. To this very grave objections exist, not the least 
being that stokers regard it with terror and aversion. 
During the American war not a few blockade runners 
were fitted up ona different system. They were pro- 
vided with fans, and these fans delivered into a main 
running under the stokehole plates. From this main 
a branch extended to each ashpit. When the fires 
were to be forced the ashpit doors were closed and 
fastened, and the fan then raised the pressure in the ash- 
pit. Ne difficulty was experienced in firing, the smoke, 
ashes, or flame not coming into the stokehole; but in any 
case a simple ye was provided, so that the fireman 
could shut off the draught with a motion of his foot. 
The difficulty of the system was that the stokeholes 
became intolerably hot from the absence of ventilation. 
This might have been avoided, no doubt, by improved 
arrangements for supplying the fans with air from the 
stokehole. Now, we suggest a modification of this 
scheme. Let every furnace, say, 6ft. long, be fitted with 
an ashpit door half way down its length; this will divide 
the ashpit transversely into two lengths just about the 


lace where the centre gra 

eliver air into the further end of the ashpit. Thusone- 
half the length of the fire would burn with a much 
stronger draught than the other, or front half, which could 
be worked in the ordinary way. The raw coal should be 
fed on the front of the grate as much as possible, and 
from it pushed back. It would be partially coked before it 
reached the back grate, and the fire there would always becom- 
tively clear ; the smoke coming from the raw coal would 

be ignited, because, in the first place, it would be intensely 
heated, and in the second place, because it would get a 
supply of oxygen from the forced draught, which 
would readily make its way through the comparatively 
thin fire at the back. Of course, we have not gone into 
details. Practical engineers will see that there are no insu- 
perable obstacles in the way of adopting this system. The 
fan, with its mains, has already been tried and given 
satisfaction. The ventilation of the stokehole would 
remain practically unchecked; the second or inner ashpit 
door could be so made that it could be hauled out in less 
than half-a-minute when fires were being cleaned and 
replaced as easily; the steaming powers of the boilers 
would be greatly improved, and none of the defects of a 
closed stokehole would be incurred. The arrangement 
would probably effect a considerable saving of fuel in the 
great Atlantic steamers, which in racing as they do 
between this country and the United States—not, it is 
true, with each other, but against time—use fuel in a very 
reckless fashion, everything being sacrificed to get as much 
steam as possible out of the boilers, It may perhaps be said 
that we have devoted too much space to the consideration of 
such a secondary matter as the prevention of smoke; but 
in our opinion it is not a secondary matter. It is, on the 
contrary, a very important question, and it is remarkable 
in that the problems presented have hitherto practically 
baffled engineers, most probably, as we have endeavoured 
to show, because they have tried to do two things at once, 
namely, save fuel and prevent smoke. It is a mischievous 
delusion, and one the propagation of which has done much 
harm and caused much disappointment, that if only smoke 
is prevented economy of fuel must follow. The truth is 
very nearly the reverse. The mere coal contained in 
smoke, that is to say, the black dust and soot, is so small 
in quantity that it does not require a moment’s considera- 
tion whether it is or is not to be burned. The waste is 
really carbonic oxide, and this may be freely given off 
from a nearly smokeless fire. Asa rule the prevention of 
smoke is secured by the admission of a great deal of air, 
and this air all subsequently escapes at a high temperature, 
representing so much loss of heat. Thus, under proper 
arrangements about 18 lb. of air will suffice to burn a 
pound of coal. Some of the smoke consumers admit as 
much as 301b.; say that they admit 10Ib. too much. 
Taking the specific heat of air at 0°23, it follows that the 


as would have raised 2°3 lb. of water through 600 deg., or 
in round numbers, it represents the conversion of consider- 
ably over 1 Ib. of water into steam. Thus a boiler which 
was evaporating 74 lb. of water per pound of coal may 
have its furnace so far improved that heat enough will be 
developed in it to evaporate 81b. of water; but inasmuch 
as extra heat equivalent to the evaporation of 1 Ib. of water 
is absorbed and carried off by the extra air admitted the 
boiler will, after the improvements (?) have been effected, 
and after smoke has been prevented, evaporate but 7 Ib. of 
water per pound of coal. These truths ought to be 
generally known, but we regret to say that they are per- 
sistently overlooked. 

Two subjects stand out prominently and claim attention. 
These are the progress of ocean shipbuilding and the 
manufacture and use of steel. To neither can we give 
here the consideration which both deserve; but an article 
such as this would be incomplete were it silent on these 
subjects. They are,as it happens, closely interwoven with 
each other just now, and if we speak of one we shall speak 
of both. 

The ear has been one of unusual prosperity for 
the ea oon trade, and especially for the trade between 
England and America. We shall not, we have reason to 
believe, be far wrong if we assert that such vessels as the 
Alaska, Servia, Gallia, &c., earn each voyage from £18,000 
to £20,000, quite one-fourth of which is profit. The 
“voyage” consists of a run from Liverpool to the United 
States and back again, and will occupy from four to five 
weeks. The enormous first cost of the huge steamers 
which now constitute the ocean Liverpool fleet is so great 
that their purchase is quite beyond the means of 
private firms; and it is no secret that the ships sailing 
under various well-known house flags and nominally 
owned by private firms really belong to large syndicates, 
backed up by important banking establishments. In 
this way, and in this way alone, can be obtained that 
almost unlimited command of capital which has produced 
the finest steamers in the world. We cannot possibly now 
attempt to deal in detail with the prospects of fast ocean 
shipbuilding in 1883. We may cite one ship, however, 
as an example of the utmost limit that has yet been 
reached. This is the Oregon, a new steamer for the Guion 
Line. It is anticipated that she will be ready for her trial 
trip about midsummer, and she is intended to excel in 
speed the fastest ship now afloat. She will not be much 
larger than the Alaska ; but her engines are to indicate no 


as we understand about 24ft. in diameter, with a pitch of 
nearly 40ft. Steam will be supplied by twelve boilers, 
each with six furnaces 3ft. Gin. diameter, the grates being 
a little over 6ft. long. We may compare her with the 
Alaska, which ship has nine boilers with six furnaces in 
each, of about the same size. Comparing grate areas, we 
find that the ag; te surface in the 
1512 square feet, divided among seventy-two furnaces, 
while that of the Alaska is 1134, divided among fifty-four 
furnaces, As the Oregon will burn about 20]b. of coal per 
square foot of grate per hour, her consumptionin twenty-four 
hours will not be much under 300 tons; and allowing that 
each ton of coal evaporates 9 tons of water, we find that no 
less than 2700 tons of steam will pass through her engines 


te bearer comes, Let a fan| 


10 1b. of air, if it escapes at 600 deg., carries off as much heat | class 


less than 13,000-horse power. She will have but one screw, | &c. 


regon will be | ceed 


every twenty-four hours. A tank 100ft. square, to hold 
2700 tons of water, must be nearly 10ft. deep to prevent 
the water from running over the edge. If the tank were 
50ft. square, the water would stand 38ft. 10in. deep in it, 
If the water were supplied to a town, allowing 4 cubic feet 
or 25 gallons per head per day, it would suffice for a popu- 
lation of 24,000 souls; 6000 tons of air will pass through 
her furnaces, representing a volume of 174,720,000 cubicfeet 
through a pipe 11ft. 4in. diameter. This volume of: air 
would flow at the rate of 13'8 miles per hour, a strong 
breeze to walk against. The total weight of water evapo- 
rated on the run across the Atlantic will not be far short 
of three times that of the whole ship’s cargo, engines and 
all. We give these figures to enable our readers to form 
some idea of what 13,000-horse power means; and we may 
supplement them by adding that it is equivalent to 
191,517 tons lifted a foot high every minute, or the same 
weight lifted 1440ft. in twenty-four hours. Assuming 
that she makes 20 knots an hour, or, omitting fractions, 
2028ft. per minute, the thrust of her screw—that is to say 
the force pushing her ahead through the water—will 
amount to over 94 tons, or about as much as twenty of the 
most powerful locomotive engines in England would 
exert if all were pulling at her together. Among the 
other difficulties which crop up when we have to deal 
with such enormous powers as these figures represent, 
we mention that of getting the coal to the fires. We see 
that in the case of the Oregon no less than 300 tons a day, 
the full load for a coal train of thirty trucks, will have to 
be handled every twenty-four hours, If the ship were at 
rest, the problem would not be easy of solution, but it 
becomes very hard indeed to deal with in a rolling and 
pitching vessel. All is done, of course, that can be done 
in arranging boilers and bunkers to accommodate each 
other, but it is evident ata glance that out of a total quan- 
tity of, say, 2500 tons of coal a great deal must be stowed 
at a considerable distance from the furnaces. It does not 
appear that any mechanical device has yet been hit on in 
the way of a railway which answers better than the exist- 
ing arrangements, by which the whole of the work is 

ore leaving the subject of large passenger ships it 
may be worth while to a attention to = fact Nhat 
foreigners are now buying large ships extensively. Thus 
Messrs. Napier, of Glasgow, have in hand three Italian 
mail steamers, each of 4000 tons and 5000 indicated horse- 
power. They are also building for a Mexican firm three 
vessels of 4000 tons and 4000-horse power, to run between 
Liverpool and South America. These ships represent at 
least three-quarters of a million sterling in one shipyard 
alone; nor do Messrs. Napier stand alone. Messrs. 
John Elder and Co. are building for the New Zealand 
Steamship Company three vessels of 4000 tons each. We 
could extend the list were it necessary. As to the smaller 
of cargo steamers, their number is legion, and it is 
practically impossible at the present moment to place an 
order anywhere for a new steamer for delivery within six 
months. 
Coming now to marine engines, we find that the 
only changes which have been made during the past year, 
or which are likely to be made in the present year, are in 
the direction of using higher pressures. There are many 
steamers now afloat carrying 120 lb.; few new steamers 
carry less than 90 1b. The Mexican steamers to which 
we have just alluded will carry 140]b. steam worked in 
triple expansion engines. It does not appear that there is 
any economy effected, as far as coal is concerned, by the use 
of these extreme pressures, but it is found that smaller 
boilers may be used, which is of considerable importance. 
With moderate pressures it is very difficult to get dry 
steam without a very large steam ce, and for this 
reason boilers are made bigger in diameter than they need 
otherwise be. But with steam of 100 lb., twice as much 
of it by weight as of 501b. can be got into a given space. 
The bubbles rising through the water from the heating 
surface are also smaller by one half, and the ebullition is 
less violent ; therefore priming is reduced and dry steam 
is supplied to the engines. The boilers being kept down 
in diameter no augmentation in the thickness of plates is 
required. In some cases the two top rows of tubes are 
suppressed, ntly without detriment to the steaming 
powers of the boiler; but the tendency is to rather 
augment than diminish grate surface. So long as the pres- 
sure is kept below 120 Ib. or so, there is no more expan- 
sion employed than when steam of 80 Ib. was used, and 
the terminal pressures are accordingly higher, the aggre- 
gate result being that out of a given weight of engines 
and boilers more power is got in very nearly the ratio of 
the augmentation of pressure, These appear to be the 
_sole gains, and they are well worth having. The supply of 
dry instead of wet steam, the suppression of priming, and 
a reduction in weight, are almost invaluable at sea. 
_ The three-cylinder type of engine appears to be gaining 
in favour. The City of Aberdeen, whose engines were 
illustrated in our pages not long since, has given great 
satisfaction. A comparison may be made between her per- 
formance and that of a nearly sister ship, the Hankow. 
The displacement of both vessels is about the same, and 
their lines are, we believe, not very dissimilar. The 
Hankow in a voyage of forty-six and a-half days, made 
without a stop at any port, burned just 36 tons of coal a 
day, including all coal used for the galley, donkey pumps, 

The City of Aberdeen made precisely the same 
voyage in forty-one and a-half days, burning in the same 
way 34} tons per day. Of course, the data are to some 
extent vague, but they go to show that the City of Aber- 
deen is a very successful ship, and we may add her boilers 
and machinery have given no trouble whatever. After one 
voyage of over six weeks’ duration she was ready to pro- 

to sea again in twenty-four hours, nothing being 
needed but the letting together of brasses, the packing 
of glahds, and a general cleandown and overhaul. A new 
method of creating and maintaining a vacuum in surface 


condensing engines was, b rmissi f Mr. Alfred 
Holt, tried on ‘ 


the steamshi clops on Saturda: 
week, It is the invention of tis. Roberton and PA 


patented by him. By it the ordinary air pump is dispensed 
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with entirely, an air extractor being fitted by which the 
circulating pump is able to maintain the vacuum without 
in any my f interfering with its ordinary work, thus saving 
the cost of fitting and maintaining an expensive air pump, 
and materially reducing the drag and friction of the 
engines. There was a strong north-westerly gale blowing 
during the trial, and a heavy sea running, but a steady 
vacuum of 26}in. was maintained throughout, and the 
engines ran more freely than with the air pump connected, 
showing an increase of nearly a revolution per minute. 
The Cyclops proceeded on her voyage to China with the 
air pump disconnected, and a further account of the 
working of the extractor during the voyage will be given 
on her return. The air and water are taken away from 
the condenser by separate pumps; the water by a fixed 
pump placed below the condenser bottom is forced either 
direct to the boiler or through a feed heater as may be 
desired, The air is taken from the surface of the water 
before entering the feed pump, and after passing through 
a separator is finally extracted. 

Inseparably bound up now with steam shipping, and, 
indeed, with mechanical and civil engineering generally, is 
the - of the steel manufacture. Of the 291 
vesse on the Clyde alone, 
sixty were of steel, with an aggregate tonnage of 
108,254; and to give an idea of the ‘pewth of steel 
shipping, it may be stated that in 1881 the steel tonnage 
put in the water was 66,609 tons; in 1880 it was 42,000 
tons; and in 1879 it was only 18,000 tons—so that in the 
short s of four years the amount of the Clyde steel 
shipbuilding has increased six-fold; but it is not of 
steel shipbuilding we would speak now, but of a later 
development of the use of the metal. One of the greatest 
difficulties met with in marine engineering work is the 
production of trustworthy crank shafts. Mr. W. Parker, 
chief engineer surveyor to Lloyd’s, has, perhaps, done 
more than any other man living to put the cause of the 
breaking of shafts in its true light, and he has been ably 
aided by his assistants, and backed up by Lloyd’s, who 
have spared no pains and no money to arrive at the truth. 
It has now been established beyond fear of refutation, that 
crank and screw shafts break because they are not kept in 
line; and it is very difficult to keep them in line, because a 
ship’s hull is more or less flexible. When a shaft is not in 
line it is bent at every revolution, The bending may be 
quite imperceptible to the senses, but it is none the less 
effective in destroying the shaft. As Mr. Parker and Mr. 
Milton have pointed out, the rapidly altering strains of 
- intensity, first tending to bend the shaft in one 

irection and then in another, coupled with the sudden 
changes in the form of the metal, unavoidable in a crank 
shaft, are extremely fatiguing to the metal, and even the 
best material is at last strained beyond the limit of 
endurance by a much less force than it would have 
previously borne. “It is, therefore,” says Mr. Parker, 
“necessary, in making crank shafts, to use only a material 
which will have a great amount of endurance when sub- 
jected to oft-repeated and varied strains.” The soundness 
of this statement is “2 but it implies more than 
is seen at first sight. e have to ascertain what is the 
material which complies with the stated conditions, and on 
this point a wide diversity of opinion exists. Messrs. 
Parker and Milton’s investigations to show, how- 
ever, that it is not necessarily either the strongest 
or the reputedly toughest metal which meets the 
case, and steel makers will do well now to turn 
their attention to the production of a class of 
metal which will endure the greatest number of often 
repeated reversed strains without deterioration. We believe 
we may say the Terre Noir steel made by M. Pourcel has 
ag results equal to those obtained by any other maker. 

he necessity for getting something better than forged 
iron for shafts has led to the trial of cast steel crank and 
propeller shafts, the last either when of small size being 
cast in one or two pieces, with the cranks and pins 
complete, or when of large size made either on Turton’s 
or Dickinson’s system, both of which have been illustrated 
in Tue Enaineer. Built-up cranks of Whitworth steel 
have been in use for some time, noticeably, for example, in 
the City of Rome; but there is now a tendency at least 
manifesting itself to produce steel crank shafts whole, so 
to speak, in the foundry, and it is not improbable that 
before the present year is out important advances will be 
made in this direction. It is noteworthy, however, that 
not only is there no uniformity of opinion among steel 
makers as to the best way in which to produce large masses 
of sound steel, but that their practice is as diverse as their 
theory; and that each man insists that he alone is right 
and everyone else wrong; and all the while the processes 
most condemned seem to be capable of giving results 
hardly distinguishable from those obtained by the best. It 
will be instructive to consider here what is the present 
attitude of steel makers on this subject; and first let us 
see what Sir Joseph Whitworth, a veteran smith, holds 
concerning steel. He asserts that to get steel sound it 
must be compressed while fiuid under a pressure of 
20 tons on the square inch, and as this cannot be done with 
large castings, use no moulds could be made strong 
enough, then he puts on all the pressure he can while the 
steel is fluid, and he afterwards chews the steel, if we may 
use the term, in great steel squeezers, and by this means, 
as he ig alone gets to the centre of a big ingot or cast- 
ing. e result of this squeezing is that blocks of steel as 
they leave the squeezers are convex at the ends instead of 
concave, because the insides have been squeezed out of 
them. Mr. Haswell, of Vienna, dealt with steel in much 
the same way with his hydraulic stamping machine, which 
could also be worked as a squeezer, more than a dozen 
years 2g0, and with admirable results. But his plant would 
not deal with such masses of steel as Sir Joseph handles; 
nor indeed did they exist at the time. It has been asserted 
that the fluid compression process is simply useless. Be 
this as it may, it is quite certain that Sir Joseph Whit- 
worth has succeeded in producing a very admirable 
material—albeit its cost is very high indeed. 

Messrs. Jessop and Sons hold views not only et to 
those of Sir Joseph Whitworth, but of nearly all other 


eminent steel makers, They maintain that castings can 
only be properly made from crucible steel, because in this 
way only can uniformity of texture be secured. When 
the contents of two or three hundred crucibles are all 
mixed together in one ladle, diversity of texture becomes 
impossible, because an average must be struck between 
the characteristics of the steels in the various crucibles. 
The firm produces all its castings in this way, the steel bein 
made by the old cementation process from sel 
Swedish iron. Messrs. Jessop also hold that steel castings 
cannot be improved by forging, because no hammer can 
reach the inside of a big mass, and hammering the outside 
only introduces variations in texture. In this respect they 
hold much the same view as Sir Joseph Whitworth. He, 
however, as we have explained, inate or chews his steel 
in tremendous squeezers; but Messrs. Jessop content 
themselves with letting the casting cool very slowly, and 
there is every reason to believe that they turn out splendid 
castings of very large size, without a trace of blow-holes or 
imperfections. We may point out that their system of 
working is in many respects identical with that exclusively 
pursued by Krupp for many years, and still largely 
employed at Essen. 
rning now to Messrs, Vickers, we find that they make 

all their heavy steel castings on a principle introduced by 
themselves, and known as the “ Vickers-Siemens system.” 
The lower ends only of very heavy ingots are used, and 
these are forged into shape, and they rely on the continual 
use of test pieces to get good results, Nearly the same 
method is pursued by the Bolton Steel Company. Messrs. 
Spencer, of Newburn, use the Siemens process, and the 
hold that, while forging is practically useless, slow pollen 4 
ing is essential to success; and annealing is accordingly 

ractised by the firm in the most complete way. The 

teel Company of Scotland relies on the addition of silicon 
to steel made by the Siemens process in order to get rid 
of blow-holes. Virtually the process used is that of M. 
Pourcel, as practised at Terre-Noir. 

This rapid summary indicates the practice of the prin- 
cipal, if not the only, firms who produce large masses of 
steel in the shape of crank shafts, stern frames, parts 
of machinery, Ke, Now it is a noteworthy fact 
that, while there is such a diversity of practice, 
all the firms have succeeded in obtaining excellent 
results. It will be seen that the only firms pro- 
ducing steel castings in the strict sense of the word are 
Messrs, Jessop, Spencer, and the Steel Company of Scot- 
land; all the others manipulate the steel in some way 
after it has been cast, It may be urged that the practice 
of cementing Swedish bars, breaking up the blister steel, 
melting it in crucibles and casting it, cannot fail to be 
very costly. This is true; but then the whole cost of 
forging is saved. The real stride made we may say during 
the last twelve months consists in casting steel directly 
into the shape that is required, instead of first casting an 
ingot and forging that into shape. Not only is there now 
a pros that screw shafts of size will be cast 
whole, but that a multitude of the smaller details of 
marine engines will be so produced. In short, everything 
that a smith finds it troublesome to forge will be cast in 
steel. It has long been the practice of many firms to cast 
small parts of machinery in iron, and subsequently to 
render them “malleable” by burying them in hematite 
ore, and keeping them at a bright red heat for 
some hours, or even days when the casting is large. 
In this way the iron is decarburised and ren- 
dered tough. Such castings have long been used in 
enormous quantities and with the greatest success, but 
the limit of size beyond which the process cannot be 
applied is soon reached. Steel promises to begin just 
where malleable cast iron leaves off; and so far as can be 
seen at present, there is no limit to the size of the castings 
which may be made. We should not be in the least 
surprised to hear that a 50-ton crank shaft had been cast 
whole in one piece, and with perfect success. Steel begins 
to unfold its secrets; and once the causes of the troubles 
met with hitherto in making big steel castings is known, 
steps can be taken to deprive them of malign influence 
with some prospect of success. As an example of what 
we mean, we may point out that at last it has been fairly 
proved that the unsound portions of every large casting are 
at or near the top, because the bubbles of occluded gas 
rise inthe mould. Various attempts have been made to 
draw off the gas—on the whole without success. As the 

cannot be got out of steel, steel is provided for 
its reception ina place where it can dono harm, Thus 
Messrs. Jessop and Sons and Spencer and Sons always 
rovide a “dead head” to every casting. This head is 
requently heavier than the casting. Into it the 
gas bubbles rise, and are there retained, the casting 
proper being perfeccly sound. Another point worth notice 
is that the harder the steel the more easily it fuses and the 
better it runs. The soft steels unfortunately require so 
high a temperature for fusion that the molten metal melts 
ordinary moulding sand or loam, and the surface of the 
sand has to be coated with some infusible protective 
material, such as ganister. In working in this direction 
considerable improvements are still needed, and it is to be 
hoped that means will be found ere long of coping with a 
very serious difficulty. The injury to the interior of a 
mould may render a casting useless; and even when the 
mischief done is not quite so serious, the surface of the 
casting will be spoiled. 

In conclusion we may state that Messrs, Parker and 
Milton have, we understand, reported to Lloyd’s that the 
use of cast steel crank shafts may be permitted tentatively, 
provided test pieces show that the metal will not stand a 
greater strain than 30 tons per square inch, and that 1}in. 

uare bars may be bent cold 90 deg., with a radius of 
1jin. This is a step in the right direction, and its success 
may, we think, be confidently anticipated. 

e or two old schemes revived may be worth notice. 
In the United States it has been pro once more to 
propel street cars by coiled sprin, 
proved that a spring, in whatever form, cannot be trusted to 
take up more power than would suffice to lift it about 60ft. 
Thus a spring of 11b, weight might have 60 foot-pounds 


t may be taken as | be 


of energy stored in it, and so on. A company has been 
formed in Philadelphia to work street cars in the following 
way :—Each car will be fitted with six springs coiled upon 
a cylinder. Each spring will be made of a flat bar of steel 
300ft. long, 6in. wide, and fin, thick. These springs are, 
it is claimed, tempered by a new process so uniformly and 
delicately that their power becomes tremendous. After 
first being coiled so that their diameter is 18ft., they are 
tempered, and then wound up until the diameter is 7}ft. 
In this condition they are placed upon the car and 
adjusted. The weight of each spring will be about 1500 lb., 
and it will store about 90,000 foot-pounds. If we stretcha 
point in its favour, we may say that it will represent 3 indi- 
cated horse-power exerted for one minute. Six such springs 
give 3-horse power for six minutes, or one horse-power for 
eighteen minutes. But as the weight of the springs and 
their appurtenances, to be moved cannot be less than 5 tons, 
it will te seen that the chances of the success of this 
invention are very minute. Another old project revived is 
the construction of a flying machine. M. Tissandier, the 
French aeronaut, is projecting the manufacture of an 
elliptical balloon, which is to be driven by a dynamo 
machine and storage batteries. The balloon will be 131ft. 
long, and will have a capacity of more than 100,000 cubic 
feet. It is calculated to give a lifting power of 34 tons, 
which will, when the machinery is in place, allow for a 
ton of passengers and ballast. The only novelty here is 
the storage battery, but on storage batteries the aeronaut 
cast the eyes of desire the moment M. Planté made his 
invention known. 

The year’s work in electricity, and the outlook into the 
immediate future, claim our attention. When there is ade- 
cided unrest in political circles, the political writer is apt to 
describe the condition of things by the simile of the ramblings 
and mutterings of a volcano immediately preceding a gigan- 
tic outburst. We know of no more apposite ogy than 
this for the condition of things pertaining to electrical 
work. The year has been one of intense activity, but the 
activity has been more internal than external, more in 
preparatory work than otherwise. The fool alone attempts 
to kage without absolute knowledge, but there is such 
a thing as deducing a conclusion from given premises with- 
out trespassing upon prophetic grounds. The premises 
then which'are open to the consideration of the world lead 
us to draw certain conclusions, which may or may not be 
correct, according as we translate rightly or wrongly the 
premises before us. It is well known that for many years 
the question of coal supply has been one of the greatest. 
interest to economists, politicians, and manufacturers. We 
have reasons for placing these classes in the above order, 
inasmuch as we take the work of manufacturers to belong 
more to the absolute present than that of the politicians 
or economists. In fact, the latter look, as they ought to 
look, to the centuries ahead as well as the centuries gone 
by. England owes much—how much we leave others to 
determine—to the possession of fuel, ore, and water. Fuel 
in the shape of coal seems as yet to be an absolute necessity ; 
and assuming for the moment that it may be unlimited in 
amount, it is certain that to obtain it becomes annually a 
more and more costly process, and will continue to do so 
as the works grow deeper. There must then be a gradual 
accumulation of industries that will languish and fail 
because of this increased cost, and it behoves us as 
wise men to look ahead, and at the earliest moment 
indicate the chances of obtaining the energy required 
in these industries from a new source. Then, again, 
we must look at the destructive distillation of coal as a 
means of obtaining a lighting gas as sheer waste if the neces- 
sary light can be obtained equally well in some other way. 
A most important question, then, relating to the development 
of the applications of electricity is, How can it affect the 
consumption of coal? The answer to this would require a 
monograph in the Quarterly, rather than one of our 
columns. We may, however, briefly refer to the 
future in one or two directions. If we by any means 
upset -electrical equilibrium we obtain electrical phe- 
nomena, and in certain cases can take advantage at 
the point chosen by ourselves of the energy developed 
by nature’s attempt to reinstate the electrical con- 
dition. We say nature’s attempt, because it is a 
fundamental law that the tendency is to return to the 
normal state of thin It has been shown that we can 
disturb the electrical equilibrium at one point, and obtain 
energy developed by such disturbance at another point. 
The latter point must, however, be somewhere in what is 
known as the electrical circuit. Electrical action is 
in closed curves. The analogical case of water helps us 
very much to explain thisaction. Disturbing the electrical 
equilibrium is very similar to putting water at some 
height above the sea level. The energy due to head of 
water can be used at any point down to sea level. In the 
case of electricity we have given a difference of level—or 
potential as it is called—and as water flows from a high 
to a low level, so electricity passes from the state of high 
potential to the state of similar potential. Further, just 
as worl: has to be done in raising the water, a certain per- 
centage of which can be got back ray fall, so work 
must be done to obtain electricity at a high potential, a 
certain percentage of which can be got back during the 
fall of potential. One direction in which electricians are 
looking is to the utilisation of electricity for the trans- 
mission of power. They are trying to obtain a aye 
apparatus by means of which the natural forces—-such as 
wind, tides, rivers, waterfalls, &c.—can be used to supply 
electricity at a high potential, and this apparatus is to be 
connected through the point where it is desired to utilise 
the power by means of a suitable conductor. Let anyone 
try to calculate the foot-pounds of work due to natural 
forces in any country idly dissipated to-day, and hence to 
arrive at an idea of the coal which could be saved by using 
this now wasted energy. We can only urge investigators 
and wealthy men to strive more earnestly in this direction. 
Why should coal, which will one day be almost invaluable, 
wasted when other natural agencies are ready to 
assist in giving the energy required for our work! 
England is well favoured in some respects with 1 d to 
its natural forces, It is a small country, it is insular, 
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and hence tidal power could be transmitted to a con- 
siderable extent. The Manchester Ship Canal may be a 
gigantic sceme; but we can conceive of works on a far 
larger scale—works to store millions of tons of water at 
high tide, this water to be used in driving turbines, Xc., 
and these again connected to dynamo machines. We have, 
at the cost of many millions, created a network of rails 
and telegraph wires. Is it improbable that even at a 
somewhat similar expense we shall one day have a 
network of lines to carry power? A different mean- 
ing may be given to an old axiom, and the words be 
transposed, still stating a grand truth, “ Power is wealth.” 
Here, to use an algebraic expression, power equals foot- 
tons. 

As regards dynamo electric machines, those that 
have made most noise in the world in 1882 are 
those of Gordon and Ferranti. These are both alter- 
nate current machines. Gordon’s machine is the largest 
ever constructed and used, and has, as has also the small 
one of Ferranti, been fully described in our columns. We 
are not yet convinced that an alternate current machine 
is the machine for the future. Thomson, Varley, and others 
have proved that an appreciable amount of time is required 
to charge and discharge a cable. The electric light con- 
ductors, we imagine, will mostly consist of insulated wires, 
that is, wires similar to cables, and therefore long lengths 
of such conductors will require an appreciable time to 
charge and discharge. How many miles of conductor will 
be required in a large installation of the electric light upon 
the lines suggested in the provisional orders now lodged 
with the Board of Trade? Whatever be the number, and 
though it may not reach one-tenth of the 3000 miles of 

‘an Atlantic cable, there will come in the function time as 
regards charge and discharge. It would not be difficult 
to state the conditions under which neither Ferranti’s nor 
Gordon’s machines would work, and the reply to our 
criticism will be that the machines will never be required 
to work under such conditions—that is, their value will be 
admitted to be limited. Alternate-current machines to 
supply from five hundred to five thousand lights will 
be useful, and probably highly so, in the immediate 
future. We are greatly surprised that, with the one 
exception of Edison, ro one has constructed a continuous- 
current machine to supply over a thousand incandescent 
lamps. Although not so simple in construction, the latter 
seems the better machine, in that not only can it be directly 
used for lighting purposes, but may be employed to transmit 

wer, to charge storage batteries, for electro-plating, Xc. 

t must be remembered, however, that with electric 
machines, as with other machines, the best effect is obtained 
when the machine is designed specially for the object in 
view. 

Any account of the year’s work would be incomplete 
without a reference to storage and secondary batteries. It 
is well understood by this time that electricity is one result 
of chemical action. The secondary battery does not store 
up electricity, but an electric current sent through it 
simply causes a chemical action. When the current ceases, a 
reverse chemical action takes place, giving a current of 
electricity. The action of the secondary battery has been 
completely explained in our columns by Professor Lodge. 
It may be briefly said that all the secondary batteries 
of importance approach more or less in construction to 
the FitzGerald-Crompton type. The plates of this battery 
consist of minute particles of lead, obtained by chemical 
or meehanical action, which are slightly oxidised and then 
compressed. The compression rubs off the oxide, bring- 
ing pure metal points into contact, and so giving metallic 
continuity to the whole. The plate obtained is similar 
to a sponge. The Sellon-Volckmar battery consists, we 
believe, of a lead plate perforated with comparatively 
large holes, these holes being filled with spongy lead. 
Theory points out that the filling up of holes in such a 
manner is imperfect, inasmuch as under the action of 
the current the lead-holder gets “formed ”—that is, ren 
dered spongy. It then deteriorates as a holder, and also 
as giving metallic continuity from the plugs through 
the mass. Then, it seems, the plugs must, in the first 
place, be of compressed material, and how far such com- 

ression is permissible is a question of a legal character, 
into which it is not for us to enter. It is said that 

= strides have been made in perfecting the Faure 

ttery, but it may be taken for granted that the 
new Faure battery is little better than the old 

Faure, nor is it probable the Faure battery as 
aw known will be worked on a large scale. 

e plastering on a lead plate of minium and holding 
it there by avy means will be put aside, and the 
Faure battery in its new dress will S found to approxi- 
mate very closely to some other secondary batteries. Pro- 
fessor 8. P. Thompson has expressed the conviction that 
the Planté plate, after all, is the best plate for secondary 
batteries. To a certain extent we agree with him; but it 
must be seen that an enormous amount of energy has to 
be wasted in “forming” a lead plate. It seems to us that 
the FitzGerald-Crompton plate avoids this loss, the highly 
compressed ‘plate being similar to a “formed” Planté, and 
hence requiring little or no loss of energy in the formation. 
The secondary battery is wanted at once to regulate and 
to insure against a temporary breakdown of engine and 
dynamo machine, also to allow of a short period of rest to 
engine or dynamo machine. 

We have to chronicle little as regards improvements in 
arc or incandescent lamps; still minor modifications are 
continually going on, bringing them nearer and nearer to 
the perfect state. The year has, in one way, been extra- 
ordinary, viz., in regard to the formation of companies, 
rash speculation, and failure. It is ascertained that forty- 
nine companies have been brought out having some 
connection with electricity, with a nominal capital of 
£16,378,000, the capital offered to the public amounting 
to £10,026,900. It is not too much to say that at 
least one half of the 134 millions or so of capital sub- 
cribed to these companies has been absolutely wasted. 
In -many instances there never was the slightest 
chance of the pro company doing work, and 


floated by men who knew the worthlessness of the 
systems so loudly vaunted. From the middle of 1881 to 
the beginning of 1882, a rush was made to put up installa- 
tions of electric light plant—for money if money could be 
obtained—but, to put them up for much, little, or 
nothing. A system of business was introduced that 
hardly commends itself to the laws of economies. The 
introduction of such a system has to answer for many of 
the failures of the year. Looking back through 1882, we 
find that the Pilsen system of are lighting has increased 
in favour, as has perhaps the Crompton ; but so far as we 
can gather the Brush and Brockie have declined, whilst the 
Jablochkoff may be deemed to have held its own. The 
André lamp has been exhibited satisfactorily, the Fyfe-Main 
and the Weston have been installed in one or two instances, 
and soon. No lighting, however, on a large scale. It is 
agreed upon all sides that the are system has but a com- 
paratively limited field of usefulness, and that to its rival, 
the incandescence system, we must look for great progress. 
Another twelve months must elapse before a satisfactory 
installation is complete that will enable us to judge fairly 
between it and gas. There are we know times and places 
when gas cannot compete with electricity; but taking 
London as the centre of enterprise, what can we judge at 
present! The gas companies supply thousands upon thou- 
sands of burners; when electric light companies dothe same 
then will come the true period of comparison. It is need- 
less to say, we think, that electricity can be as easily, safely, 
and cheaply supplied as is gas. The recent legislation will 
enable the electric light to be placed on somewhat the 
same footing as gas. After the sanctioning of the pro- 
visional orders, which miay be soon after Parliament meets, 
definite plans will have to be made by the companies for 
carrying out the work undertaken. Two or three years are 
given for completing the work, and we are well within the 
mark when we say that twelve months must elapse 
before anything on any extended scale will be complete. 
The largest installation carried out during the year 
is that at the theatre at Briiun in Lower Austria, The 
Edison system is adopted, and has been fitted under 
the superintendence of Mr. F. Jehl. Fifteen hundred 
lamps are fixed, which can be used almost in any way 
desired—singly, in groups, giving a full or a partial light, 
shaded, or otherwise. In speaking of this work we had 
not forgotten the larger work at New York, which, how- 
ever, is as yet incomplete. The Edison installation at 
Holborn is on a fairly large scale,and we believe the third 
dynamo machine is being placed in position. These machines 
are the largest in public use—that of Gordon being used at 
the constructor’s—and are nominally 1000 or 1200-light 
machines. The standard light is here the Edison A lamp 
of 16 candles; so that these three machines are capable of 
supplying easily some 3500 such lamps. With one or two 
exceptions the lamps have been lighted with all the regu- 
larity that could be desired. The experience gained since 
the starting of the Holborn station has been of a valuable 
nature, and the Edison Company believes that, when a 
larger area has been covered by the requisite network of 
conductors, and various recent improvements have been 
introduced, central station lighting will be in a position 
to return a satisfactory dividend on the capital invested, 
even at the present price of London gas. The company 
has made several isolated installations in public buildings, 
factories, ships, &c. The Edison Company has during the 
year reduced the price of its incandescent lamps, first from 
5s. to 4s., and now, we believe, to 3s. Given a lamp of 
16-candle power, to last a minimum of 1000 hours, at three 
shillings, and we find that the cost of lamps alone amounts 
to one half that ef gas to give the same light at 3s. per 
1000 cubic feet. But recent improvements in the machines 
and lamps tend to greatly increase efficiency and economy. 
Messrs. R. L. Crompton and Co. have during the year 
built a large number of dynamo machines of the Biirgin 
type, and latterly several compound machines. The firm 
has greatly improved the arc lamp known as the “ Cromp- 
ton lamp,” and have carried out a large number of installa- 
tions upon the are system; others where Swan incandes- 
cent lamps are used, besides having carried out contracts 
for the Swan United Company. The principal of these 
installations have from time to time been referred to in 
our columns, such, for example, as those at the new Law 
Courts and at the Birmingham Town Hall. There has 
been a great diversity in the work, showing how 
applicable the electric light is to illumination for 
all kinds. At the Nine Elms goods yard, for example, 
twenty-eight arc lights are used, the motor engines being 
by Messrs. Davey, Paxman and Co. At the new mansion 
of Mr. O. E. Cope, M.P. — Berechurch Hall—Swan 
incandescent lamps are used. ‘he engine used here is also 
one of Davey, Paxman and Co.’s At the Law Courts, 450 
Swan lamps are already fixed, the engine used being one by 
Messrs. Marshall, Sons,and Co. An extension of the system 
at Risca colliery has been carried out during the year. The 
Swan Company hasfitted the lampsintoanumber of steamers, 
Among others we may mention H.M.S. Himalaya—the first 
public vessel so lighted—the Mairapouri,and the Wairaraka, 
vessels of the New Zealand Steamship Company; the 
Goorkha, belonging to the British Indian Steam Navi- 
gation Company; the Lonsdale, Cephalonia, and Pavonia, 
belonging to the Cunard line. The steam yacht Empress 
has been fitted with Swan lamps, by Messrs, Crompton, 
and through Messrs. Johnson and Phillips the new vessel 
belonging to the Eastern Telegraph Company—the Volta—is 
lighted by electricity, with Swan lampsand machines, 
We may here say that Messrs. Johnson and Phillips have 
carried out almost the whole of the fitting of the Volta. 
Variousinstallations have beensupplied by Messrs. Crompton 
in Scotland, through Messrs. H Bennettand Co., of Glasgow ; 
in Ireland, through Mr. J. H. Greenhill, of Belfast ; in the 
North of England, through Messrs. Norman and Sons, of 
Barrow; in the Birmingham district, through the new 
firm of Crompton, Winfield, and Co,; in Italy and South 
Germany, through Mr. Bollinger, of Milan, as well as in 
Spain, Denmark, Egypt, &. We ought, perhaps, to 
mention that the General Post-office building at Glasgow 


there is no doubt many of these companies were 


indicated the work carried out by the combined firms of 
Crompton and Co.and the Swan United Company, although 
we could add very extensively the the list of installation 
if such a list were desirable. 

It is well known that the Brush parent company has 
not been carrying out work, but has restricted itself to the 
manufacture of apparatus. Next to this is perhaps the 
Hammond Company, which lighted the town of Chesterfield 
with Brush arc and Lane-Fox incandescent lamps. The 
arc lamps have gone very well, but for a long time the 
Lane-Fox lamps were severely criticised. We are told 
that within the last few weeks better lamps of this class 
have been fixed, and that the light is now considerabl 
improved. The best installation, however, of the Brush 
arc lamp, so far as we know, is at Brighton. We are 
inform this installation was carried out by the 
Hammond Company. During the latter part of the year 
the company’s efforts seem to have been concentrated in 
acquiring rights to the Ferranti machine. This machine 
we have already referred to. 

We have now shown that a fair amount of activity has 
been going on during the year, but far below what is pro- 
posed when the provisional orders are sanctioned. Various 
small installations by minor companies have been carried 
out, but it suffices to mention the fact, and it is needless to 
refer specially to every tiny one. 

Turning from electric lighting to the now rather out-in- 
the-cold subject of telegraphy, we must give a few details 
of that more important branch, submarine work. There is 
comparatively little in land work to interest engineers, but 
submarine cable work involves the use of carefully-designed, 
complicated, well-made machinery; and success in laying 
and preparing cables is due in a great measure to a 
just knowledge of engineering principles, The two great 
cable-manufacturing companies, viz., the Telegraph Con- 
struction and Maintenance Company, and the Silvertown 
Company, have between them manufactured and laid some- 
thing like 7000 miles of cable during the year. The fol- 
lowing is, we think, a fairly complete list of the cables :— 
Trieste-Corfu; Malta-Tripoli; Alexandria-Port Said— 
manufactured by the Telegraph Construction and Main- 
tenance Company for the Eastern Com- 
pany; the Grutsiel-Valentia cable, manufactured by 
the same company for the German Union Company; 
the Ceara-Maranham, Madeira-Lisbon, and Lipari-Salina 
cables, also manufactured by the Telegraph Construction 
Company. The Silvertown Company has been very busy 
during the year over the West Coast of America and other 
cables. The sections of these cables are Chorillos-Payta, 
Payta-St. Helena, Galveston-Brownsville,St. Helena-Buen- 
aventura, Buenaventura-Pearl Island, Salina Cruz- 
Libertad ; Libertad-S. Juan del Sur; S. Juan del Sur-Pearl 
Island. These are all, as will be seen, from America, as 
were several others. The company manufactured the 
Saghalien-Tartary cable for the Great Northern Company, 
the Aberdour-Granton cable for the Post-office, and some 
others. Messrs. Siemens have, it seems, done little cable 
work during the year, the principal being the Land’s End- 
Dover Bay, and the Jeddah-Suakin cables. The total 
lengths of these cables, as we have said, is about 7000 miles, 
and the manufacture has been pretty equally distributed 
between thetwogreatcompanies. Roughlyspeaking, wemay 
estimate the cost of making and laying a cable at some 
£200 per mile more or less, and this would give the 
capital for the year’s work at something like a million and 
a-half. The largest cable company is the Eastern, which, 
with its connections, has a system comprising about 22,000 
miles of cable, and if to this the system of the Eastern 
Extension is added—for the whole is really one system—the 
mileage reaches nearly 33,000 miles. During the year 
some notable repairs have been effected by the ships and 
staff of the Telegraph Construction and Maintenance 
Company. The Kangaroo repaired the 1874 Atlantic 
cable off Newfoundland in the spring; in August the 
Seine repaired the Lisbon-Porthcurnow cable in 2700 
fathoms of water off the coast of Spain. During the 
laying of the duplicate Madeira-Lisbon cable a new shoal 
was found and the course of the cable diverted. The shoal 
rises to within 100ft. of the surface, and the depth of 
water rapidly increases to over 2000ft. The shoal is 
now marked op the Admiralty charts as the Seine shoal. 
A similar shoal was found along the original line of cable, 
and is known as the Gettysbury shoal. 


THE ELPHINSTONE-VINCENT DYNAMO 
MACHINE, 


On page 1 we illustrate a machine upon which the designers 
have been working for some years, endeavouring to make it as 
perfect as possible before commencing their manufacture on a 
large scale. The diagrams explain clearly the construction of the 
machine, and it is claimed that there is but little waste wire used 
in it, and that the various parts are removable and easily 
replaceable. The cross section shows twelve magnet poles, six 
on one side the cylindrical armature, six on the other; that is, 
the armature revolves between three horseshoe magnets opposite 
three similar horseshoe magnets, an inside N pole being opposed 
by an outside 8 pole. The armature consists of a cylinder of 
papier maché, upon which are laid saddles of wire, these 
saddles or flattish coils of wire, answering the same purpose 
as the coils of wire on a Gramme ring armature. The one end 
of one saddle coil goes to the commutator, and the other to the 
beginning of the next coil, and so on. The armature has 
18 sections wound with double wire, thus making 36 coils. The 
resistance of the armature between brushes is ‘0374 ohms. The 
resistance of a single outside arm of the field magnet is 1°93 ohms. 
The electro-motive force of the machine at the brushes depends, 
of course, upon speed, external resistance, &c., but may be taken 
as varying between 68 and 90 volts. The weight of the machine 
is about 26cwt. There is no iron in the armature. The speed 
at which it runs depends upon its strength, and hitherto a 
thousand revolutions per minute has been the maximum, It is 
said that with a speed of 855 revolutions, 288 Swan lamps can 
be used. It should be mentioned that the field magnets can be 
coupled in series, giving a total resistance of 17 or 18 ohms, or 
in multiple arc with one-fourth this resistance. With the field 
magnets in multiple arc the electric efficiency claimed is about 
‘82 per cent.; when in series the electric efficiency claimed is 


is now lighted throughout dren Crompton arc a 
and 300 Swan incandescent ps. We have sufliciently 


about ‘9 per cent. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS, 


(From our own Correspondent.) 


Tue condition of the manufactured iron trade in the West Mid- 
lands a the year which has now closed has fluctuated consi- 
derably, and the “revivals” which have now and again manifested 
themselves have not — to be enduring. The branch which has 
been more prominently to the front than any other has been.the 
sheet trade. These makers have been favoured with a steady and 
increasing demand, for the galvanisers have been very large consu- 
mers, and merchants have bought very extensively for export. As 
to bars, makers of second and _third-class qualities have been better 
employed than the “list” houses, and this circumstance has 
operated to deter these latter from advancing prices to the extent 
that they otherwise would have done. 

Taking the state of the market at the dates of the various 
quarterly meetings as the best indication of the course of business, 
we find that marked bars opened the January quarterly meetings 
at £8 2s, 6d. for the Earl of Dudley’s brand, and at £7 10s. for 
bars of most of the other houses; but John Bradley and Co, 
declared a rise of 10s., bringing their price to £8. Second-class 
bar makers asked £7, and third-class £6 15s. easy. For boiler- 
plates the ‘‘list” firms quoted £9 to £9 10s. Sheets were firm at 
£8 10s. to £8 15s, for galvanisers’ singles, and £10 for doubles. 
Hoops were £6 15s. to £7, nails sheets £7 5s. to £7 10s., and best 
wire rods £9 10s. to £10. Galvanisers quoted £15 10s. for the 
standard gauge delivered in bundles at Liverpool or London. 
During the quarter, as trade improved, one or two of the leading 


marked bar houses ‘‘ withdrew y oma but did not go the 
length of openly quoting the £8 figure of Messrs. Bradley. 
At the April quarterly tings the standard price for bars was 


without alteration, but unmarked bars had eased, and were quoted 
at £7 to £6 10s. Common sheets—singles—were steady at £8 10s. 
The galvanisers reduced their quotations 10s., bringing their figure 
down to £1410s, Trade improved during June and July, and at 
the July quarterly meetings best bar prices were very firm, but 
unmarked bars might have been had at from £6 15s. to £6. Sheets— 
singles—had by this time fallen to £8, and doubles to £9; yet the 
galvanisers met and decided to put on the 10s, that had been pre- 
viously lost, thus standing again at £15, 

The October quarterly meetings were excited, and prices were all 
sixes and sevens. During the previous month or six weeks there 
had been a spurt in trade, and actual selling prices had improved 
to the extent of 5s, ton. When the quarterly gatherings came 
round therefore marked bars were advanced 10s.—to £8 per ton, 
with the usual 12s, 6d. extra for Lord Dudley’s brand; but the 
New British Iron Company and Messrs. Philip Williams and Sons 
declined to join in this advance, and reaffirmed their old quotation, 
Common bars were from £6 10s. to £6 12s. 6d., and medium 
descriptions were strong at £7. The general firmness extended to 
sheets, which were from £8 5s, to £8 10s. for singles. Boiler plates 
were £9 to £9 10s, 

The three months which have closed the year have pretty much 
proved the wisdom of the two bar firms meationed above, who still 
quote £7 10s. The demand has not warranted the extra 10s. asked 
by the other firms, who, however, say that they were forced to it 
by the higher price of coal and the increase in ironworkers’ wages. 

Among the “‘list” houses Noah Hingley and Sons have been, and 
still remain, amongst the best employed, since they turn their 
attention largely to chain and cable and anchor iron, which has 
been in well-sustained request, and they are also doing a good 
Australian trade. 

The pig iron trade has not during 1882 developed any icular 
features, The demand has been only fairly steady, and the pro- 
duction of the forty-eight furnaces which were blowing when the 
year opened has been found to be sufficient. At the January 
quarterly meetings all-mine hot-blast pigs were quoted £3 10s., 
and cold-blast £4 10s.; part-mines were priced at 57s. 6d. and 
60s., and cinder pigs at 47s. 6d. At date, all-mine hot-blast have 
fallen to £3 7s, 6d. easy, part-mines to 55s., and cinder pigs to 
42s. 6d. and 41s, 3d. More business would have been done by our 
pig makers but for the t quantities of Northampton, Derby- 
shire, South Yorkshire, Leicestershire, and such like foreign pigs 
which have come into the district. 

_In reviewing the past year and in speculating about the proba- 
bilities of the new year, traders on ‘Change in Wolverhampton 
yesterday and in Birmingham this afternoon were mostly 1 


but they have been found inconvenient, and the employers proposed 
from 6,30 a.m. to 5.30 p.m.; but were not accepted. On 
Wednesday, however, an amicable settlement was arrived at 
between masters and men, the men agreeing to resume work on 
Monday from 6.30 a.m. till 5.30 p.m. for the first five days of each 
week, but only to work from 6 a.m, to 1 p.m. on each Saturday. 
At the Cannock and Rugeley Collieries, Hednesford, there has 
recently been introduced with satisfactory results a locomotive air 
engine for underground work. The engine brings all the coal from 
the hewers at the face of each stall out to the end of the engine 
plane, whence the coal is taken by rope to the shaft bottom. 

At a meeting of the Mines Drainage Commissioners in Wolver- 
hampton on W Inesday the chairman announced that £27,500 
towards the loan of £30,000, required for Tipton drainage, had been 
promised. It was resolved that in future false declarations of 
returns of minerals raised should be made punishable, owing to 
false returns having been furnished by some colliery owners in the 


past, 

The fireclay measures in the Spring Bank Colliery, Willenhall, 
have this week been drowned out by the sudden inflow of a surface 
brook which runs near to the colliery, and which carries off the 
surplus water from the canal. The primary cause of the inflow is 
that one portion of the brook has been dammed up by an accident. 
Four horses which were down the pit at the time have been 
drowned, and the water now stands 14 yards deep in the shafts. By 
engine and tank power, 200 tons of water are being raised per hour, 
but it will be a fortnight or three weeks before the disaster is got 
over. 


NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


Manchester.—The year opens with the prospect of a struggle be- 
tween buyers and sellers as to the maintenance of the present basis 
of prices, and in the meantime there is little or nothing doing. 
Amongst buyers there is a general and strongly entertained belief 
that prices will have to give way materially, and where inquiries 
are put forward prices are boldly offered which makers say are con- 
siderably below the actual cost of production. There is no doubt 
that in many cases orders which have hitherto kept makers going 
are rapidly working down to a point which will necessitate new 
business being sought on some terms; but, on the other hand, there 
is also the fact that consumers have allowed their stocks to run 
very low, and it remains to be seen which side will be compelled to 
come into the market first. For the moment, as I have already 
intimated, there is a lull, makers showing no great anxiety to push 
sales at low prices, and buyers making very few offers. 

The first market for the year at Manchester on Tuesday was 
fairly well attended, but with the holidays not over, so far as the 
works were concerned, and with stoek-taking still in progress at 
many of the establishments, the actual business done was little 
more than inal. I hire makers of pig iron, who with the 
commencement of the year have made a further reduction on their 
list rates, were open to book orders on the basis of 47s. 6d., less 23, 
for both foundry and forge qualities, delivered equal to Manchester, 
but were not able to do business at this figure. In district brands 
of pig iron one or two exceptional sales were reported at 6d. to 1s, 
per ton under current rates, but makers generally were not quoting 
any lower, Lincolnshire remaining at 47s. 4d. to 48s. 3d., less 
24, and Derbyshire at 48s. 6d. to 50s., less 24, as the minimum 
for delivery equal to Manchester; these figures, however, in the 
absence of business are only nominal, and buyers are not at all 
disposed to give them. 

The finished iron trade is exceedingly quiet, and there is a com- 
plete absence of any buying on the basis of the present quoted 
price of £6 10s. per ton for bars delivered into the Manchester 
district. Manufacturers, who in most cases have still some orders 
on their books to keep them going, prefer to wait the result of the 
quarterly meetings next week rather than at present come down 
to the prices which buyers offer, which in some cases are as much 
as 5s. below current rates. There is, however, no doubt that 
business might be done at some concession upon the present quoted 


prices. 

With regard to the engineering trades there is no specially new 
feature to report. Works generally have been stopped for half the 
week for the New Year holidays, and at present there are very 
few new orders being given out. Most of the leading firms are, 
however, fairly supplied with work to commence the year. 

Busi in the coal trade has to a considerable extent been 


rather than in transacting new business. For buyers still prefer 
to postpone ordering until the quarterly meetings next week. The 
—- concerning those meetings are that marked bars will 

redeclared at £8 12s. 6d. to £7 10s., and all-mine pigs at 67s. 6d 
. bag although in actual business good all-mines are abundant 
at 60s, 

The market gathers strength this week from the expectations 
which some ironmasters are inning to indulge concerning the 
benefit which the iron trade of the West Midlands would derive 
should the proposed reductions in the American tariff be adop 
by Congress, 

Hoop and bar makers would probably be the first to receive an 
accession of American orders, Of late, both these branches have 
been doing a good trade on Australian account, and inquiries are 
still promising from merchants doing business with that market. 
Hoops are quoted this week £7 easy at works; good mediuin bars 
also at £7 to £6 15s., and common ‘om £6 10s. to £6 5s, 

Notwithstanding the general quietude in the wrought iron tube 
trade, gas strip is in steady sale, and the price asked to-day was 
£6 10s. to £6 12s. 6d. per ton. Nail rods are about £6 10s. to £7 
for common serts, and superior qualities go up to £7 15s. and £8. 
Good rivet iron is about £8 10s. per ton easy. 

Sheets required by the galvanisers are an average of £8 upwards 
for singles, £8 15s. to £9 for doubles, and £10 for lattens. The 
production of this class of iron is still increasing, and there seems a 
prospect of this manufacture being almost as much overdone as 
that of tin-plates in South Wales. 

A large works at Highfields, Bilston, owned by the Barborsfield 
Tron Company, and which have been standing idle for six years 
past, since Messrs. Morewood ceased to manufacture there, have 
now been renovated, an expensive lot of new plant put in, and 
have just been sold to a firm of Walsall ironmasters. The new 
owners, whose name has not yet been authoritatively made known, 
= B scy the works early next month upon the production of 
sheets. 

It is authoritatively made known this week that the Staffordshire 
Steel Company has decided to erect its works at Spring Vale, 
near Bilston, on land adjoining Mr. Alfred Hickman’s blast 
furnaces. ‘Fhe company has purchased the Bessemer plant of the 
Mersey Steel and Iron Company, and will remove it to the Bilston 
site. The intention is to convey the iron ina molten state from 
Mr. Hickman’s furnaces direct into the Thomas and Gilchrist con- 
verter, and thus save the intermediate expense of remelting. 

Inquiries for pigs keep fairly numerous. ‘‘ Ulverstone” hema- 


tites are quoted at 65s. delivered, and ‘‘ Tredegar” hematites 
67s. 6d. The ‘‘ Westbury ”—Wiltshire—brand of pigs is quoted 
50s. delivered, but may be had for rather less, The “ Willings- 


worth” brand of native pigs is quoted 45s,, and some other 
common native pigs 42s. 6d. 

_ The leading cast iron hollow-ware firms of this district have issued 
circulars announcing an increase of 5 per cent. in their discount off 
tinned hollow-ware, making their present discount 50 per cent. 
Messrs. Baldwin, of Stourport, have made a similar i in 


ted | classes of fuel for manufacturing p’ 


practically suspended during the week. The stoppage of mills and 
works for the holidays has considerably curtailed the requirements 
for manufacturing purposes, whilst but few orders have been 
coming for house fire consumption, and the pits have been closed 
for several days. Nominally prices are unaltered, and inthe Man- 
chester district the leading coalowning concerns may be said to be 
firm at late rates. The mildness of the season is, however, causin 
a strain upon prices, which so far as the better classes of round coa 
are concerned, may lead to some concessions before long; other 
urposes are fairly steady, with 
slack showing a tendency to stiffen. At the pit mouth the averag 
quoted prices are about as under :—Best coal, 10s. to 10s. 6d.; 
seconds, 8s. to 8s. 6d.; common house coals, 6s. 6d. to 7s.; steam 
and forge coals, 6s. to 6s. 6d.; burgy, 4s. 9d. to 5s. 3d.; and the 
better qualities of slack, 3s. 9d. to 4s, 3d. per ton. 

In the shipping trade a fairly active demand has sprung up since 
the holidays, and as the stoppage of the pits has tended to restrict 
the supplies, rather better prices have been obtainable. Steam 
coal delivered at the high level Liverpool or Garston Docks has 
been difficult to get under 8s. 6d. per ton, and in some cases more 
than this has been obtained. 

Barrow.—The iron trade remains quiet, and orders are few in 
number, but makers show very little disposition to sell for forward 
delivery, preferring to make stocks for forward delivery in anticipa- 
tion of better times. Prices are steady but low, and 54s. is about 
an average value for Bessemer qualities of metal at works, Steel 
makers are well employed, and have in hand a large number of 
orders for both rails and merchant steel. Stocks of metal in the 
hands of makers and holders are shown to be about 175,000 tons, 
and this is not considered an excessive a; te. The general 
feeling is in the direction that better trade will soon s pa 
and that spring orders of importance will soon be booked on both 
home and continental account. 

Much progress has been made in the foundations of the new 
Town Hall at Barrow, and the work of building the superstructure 
will soon be commenced. 

The arbitration cases in reference to the purchase of the neces- 

property to construct the continuation of the high-level bridge 
at w are proceeding, and the value of only a few properties 
has yet to be determined on, Upon this being done the work of 
constructing the bridge will be commenced. 
being £106,885, or an increase of £15,662; cutlery ranks for 
£55,455, which is a decrease of £13,777. The great cause of the 


THE SHEFFIELD DISTRICT. 
(From Our Own Correspondent.) 

Tux event of the week is the official return of Sheffield yet 
to the United States for the quarter ending December 30th, 1882, 
which completes the trading for the year, and enables us to 
ascertain how we stand with regard to America, still in some 


their discount off butt hinges as well as tinned hollow-ware. 

The hands at the engineering works of Messrs. Joseph Evans 
and Sons, of the Calwell Foundry, Wolverhampton, and the 
Enginee Works, Heath Town, to the number of about 150, 
struck work on Monday owing to a disagreement as to working 


respects the key to Sheffield business. My recent letters have 
made it pretty evident that the return for October, November, and 
December, would fall far short of the corresponding period of 1881, 
but no one was prepared for so serious a falling off as £103,000 in 
three months, The total value was £201,851, while during the 


hours, For a long time these have been from 7 a.m, to 6 p.m., 


decrease during October, November, and December, has been the 
collapse of the American demand for steel rails. Nota rail has 
been sent from Sheffield to the United States during the quarter. 
Taking the whole year, the value of the exports for 1882 is 
£1,174,537, as compared with £1,287,401 for 1881, being a 
decrease of £112,864. The year opened with every prospect of 
uite a different result. For the first quarter the return 
showed a total value of £334,671, as compared with £281,376 
for the corresponding period of 1881—an increase of over £50,000. 
A reaction then set in. April showed a decrease of £24,712, and 
in the third quarter there was a further decrease of £16,996; while. 
as I have stated, the last quarter of the year shows a 8 an 
severe fall from £304,977 to £201,851. The most gratifying 
feature of the return is the improvement in steel. During the 
year the value of steel exported tothe United States was £418,371, 
which is an increase of £89,042. Cutlery shows a decrease of 
£17,334, the exports in 1882 amounting to £252,755 as compared 
with £270,090 in 1881. 
Messrs, Charles Cammell and Co., Limited, have commenced the 
work of removing the plant and machinery from the Dronfield 
Clay Cross Colliery Go 
e ross Colliery Company contemplates trying the use of 
lime in dislodging coal, and the of 
the proposal, 
e death is announced of Mr. Joseph Nelstrop, of Ackworth 
Lodge, near Pontefract, at one time a principal in the 
great cutlery firm of Joseph Rodgers and Sons, now a limited 
company. 


THE NORTH OF ENGLAND. 


(From our own Correspondent.) 


THE effect of the holidays was still apparent in the scanty 
attendance in the Middlesbrough Exchange on Wednesday last. 
Not more than half the usual number was present, and 
few remained long. Quietude, flatness, and indisposition to 
transact business were the chief characteristics of the market. 
No. 3 g.m.b. was offered at 43s. f.0.b., and No. 4 forge at 1s. less; 
but there were few if any buyers. 
Manufactured iron was equally little in demand. Prices were 
nominally unchanged, but no transaction took place. Ship plates 
were quoted at £6 10s. to £6 12s. 6d.; and angles, tees, and bars 
were to be had at £510s. Old rails are down to £3 12s. 6d. per 
ton for double heads, and £3 7s. 6d. for flanged sections. Con- 
sumers, however, are well stocked for some time to come and 
decline to buy. Purple ore may now be had for about 18s. per ton 
delivered into buyers’ works at Middlesbrough, and sellers are 
anxious for orders, Steel rails are in poor request at £5 12s. 6d. 
at works, 

It is reported that a new shipbuilding firm are about to commence 
operations at Middlesbrough. The site for the works is not yet 
fixed, but it is thought probable that they will select one ator ° 
below Southbank, or else on the Durham side of the river Tees, a 
little above Port Clarence. Such an enterprise would be a good 
thing for the town, especially if floated during the present period 
of slackness. 

The Westbourne Ironworks at Stockton, which have been 
standing idle for a considerable length of time, are to be re- 
started in two or three weeks’. It will be remembered that these 
works were lately sold by auction and purchased Messrs. 
William Whitwell and Co., of the Thornaby Ironworks, South 
Stockton. It is intended to put the works into full operation, and 
employment will be given to upwards of 300 hands. 
he workmen employed at the Bishop Auckland Iron and Steel 
Works recently sent a letter to the directors of the company asking 
them to say whether there was any likelihood of rm being 
resumed. Mr. Robert Leng, the secretary, has just replied on 
behalf of the directors. The following occurs in his letter :—‘‘ The 
directors at their last meeting have been reluctantly compelled to 
close their works, as the prices now obtainable for plates are such 
that it is impossible to manufacture them at Bishop Auckland 
without loss. They trust that this is only a temporary measure, 
but at the present moment they cannot hold out hopes of an early 
resumption of work. You alluded to the fact that the Bishop 
Auckland Works have worked irregularly during the past six 
months. is has been caused partly by a breakdown, partly by 
alterations which the directors hoped would increase the output of 
the works and cheapen the cost of production, but largely by the 
hostile action taken by the local authorities and the Ecclesiastical 
Commissioners. Very soon after this present company took 

ssion of the works the local board began to harass the company 
a“ complaining of the smoke and cinder heap, and in a short time 
the company was summoned before the magistrates.” 

Considering the stormy weather which prevailed during Decem- 
ber it is not surprising to find that the quantity of pig iron shipped 
was but small. The total for the month is only 57,134 tons, against 
77,557 tons in December, 1881, and 78,385 tons in December, 1880. 
The bulk of the pig iron was disposed of as follows :—Scotland, 
21,041 tons; France, 12,825 tons; Holland, 9594 tons; Belgium, 3183 
tons; Germany, 2920 tons; and Spain, 1770 tons. Of manufac- 
tured iron and steel 23,426 tons were exported, being about the 
average quantity. The exports from the Tees for the past year 
have been—pig iron 931,273 tons, and manufactured iron and steel 
316,293 tons, giving a grand total of 1,247,566 tons, which is the 
highest figure ever reached in one year. In 1881 the quantities 
were—pig iron 931,411 tons, and manufactured iron and steel 
280,446 tons; total, 1,211,857 tons. 

Returns have just been issued showing the number of vessels 
built on the Wear during the year just closed. The total num- 
ber was 123, with a tonnage of 212,491 tons and 19,522 horse- 
power. Of these Messrs. J. L. Thompson and Sons have made 
thirteen vessels, of 27,891 tonnage; Messrs. Short Bros. come next 
with fifteen ships, 26,685 tonnage; Messrs. James Laing and Sons 
turned out nine of 23,004 tonnage; and Messrs. Doxford and Sons 
fourteen smaller vessels, 22,231 tonnage. Most of the builders on 
the Wear have orders in hand to keep them employed during the 
greater part of the year. 

Messrs. Turnbull and Son, iron shipbuilders, of Whitby, have 
also done well during the past year, having built eight ships with 
a gross to e of 13,048 tons. This is an increase over 1881 of 
4191 tons, ey have work in hand which will earry them through 


this year. 
There are now about gee electric lights at work at 
Colliery, near Spennymoor, and 


Messrs. Bell Brothers’ Page 
they are giving every satisfaction. The lights in the stables are 
furthest from the dynamo machines, being 430 yards distant. 
Nevertheless, they burn well and steadily. It is said that several 
other collieries in the district, including Haswell and Ryhope 
Collieries, are shortly to be lighted in the same way. 
The electric light is also coming more into use at Middlesbrough. 
A company, called the Yorkshire Electric Light and Power Com- 
ny, Limited, has already commenced operations. Their plan 
is to supply Brush lights at a rental of £25 per annum per light, 
the renter paying also for carbons consumed, estimated to cost a 
further £5 per annum. Messrs. Jones Brothers; B. Samuelson and 
Co.; Gjers, Mills, and Co.; and the North-Eastern C y> 
have already become renters. 
The electric light will not, however, be without serious compe- 
tition. The Gas Committee have undertaken to put up the Sugg 
lamp at Messrs. Fox, Head, and Co.’s works, free of cost to them, 
except so far as that they are to pay for the gas actually consumed. 
It is computed that the cost of supply of gas will not exceed one- 
sixth the cost of the electric light, and that the illuminating effect 
of the Sugg light, if not equal to its rival, will at all events be far 
ead of anything which has been in use at rolling mills before. 
It is stated that the Skerne Ironworks Company has stopped 
operations for the present, and it is unknown when it wi 


same period in 1881 the value was no less than £304,977. In steel 
‘there is a decided improvement on the quarter, the value exported 


will 
resume. The ¢ unremunerative prices obtainable for ship 


presen’ 
plates is the cause of the stoppage, 
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NOTES FROM SCOTLAND. 


. (From our own Correspondent.) 


THERE has been very little doing in the Scotch 


iron trade this week. During the greater part of. 


the week the iron and engineering works have 
either been closed altogether oronly kept in such a 
condition as to prevent deterioration of plant. The 
warrant market has also been flat, with little dispo- 
sition for business on account of the New Year holi- 
days. Several days must yet elapse before it will 
be possible to decide in a precise way how much 
of the apparent business apathy is due to the 
holidays, and what proportion to other causes. 
At present, however, it may be noticed that there 
is undoubtedly a strong feeling of confidence in 
commercial circles as to the condition of business 
in the immediate future. The various reports 
which the close of the year has evoked with 
reference to trade are in the main highly favour- 
able, and with respect more particularly to the 
iron trade, there is certainly no reason for 
despondency. The shipments of pig iron have 
been comparatively good in the course of the 
week, comparing favourably with those of the 
corresponding week of last year. 

Some of the special brands of makers’ iron are 
comparatively scarce, but although business has 
been circumscribed there is a reduction in the 
stocks of Messrs. Connal and Co.’s stores for the 
week of about 700 tons. The quotations of 
makers’ iron are firm as follow :—Coltness, f.o.b. 
at Glasgow, per ton No. 1, 67s. 6d.; No. 3, 56s.; 
Gartsherrie, 64s. and 55s.; Summerlee, 63s. and 
53s.; Langloan, 67s. and 56s.; Calder, 63s. and 
52s. 6d.; Govan, 50s. and 48s. 6d.; Carnbroe, 
56s. and 51s.; Monkland, 50s. 6d. and 48s. 6d.; 
Clyde, 53s. 6d. and 5ls.; Glengarnock, at Ar- 
drossan, 55s. 6d. and 50s.; " Eglinton, 51s. 6d. and 
49s. 6d.; Dalmellington, Bis. and 50s.; Shotts, at 
Leith, 66s, and 56s.; Carron, 5ls. 6d.—selec ted, 
57s. 6d. 

Business was done in the warrant market on 
Friday at 48s. 10d. to 48s. 114d. cash, and 
49s. 1d. to 49s. 2d. one month. The market 
was closed on Monday, and there was only a 
forenoon meeting on Tuesday, when business 
was —_* at 48s. lid. to 48s. 9d. cash, closing 
buyers 48s. 94d. cash and 49s. one month. 

On Wednesday the market was quiet, with 
business between 48s. 7d. and 48s. 93d. cash. 
To-day—Thursday ctions were effected at 
48s. 10}d. cash, and 49s. 1d. one month. 

The coal trade has been active during the 

t week, for a holiday time, and the ae 
salle in most cases been satisfactory. Upwards 
of 24,000 tons were shipped at ling about 
3000 tons at Leith, a 3500 at Grangemouth, 
the quantities despatched from the other ports 
being fair. There is no change in quotations. 
It is likely that the next week’s returns will not 
show so well on account of the holidays, 


WALES & ADJOINING COUNTIES. 
( our own Correspondent.) 


Some degree of stagnation prevailed at all the 
ports last week, consequent on the holidays, and 
the total of coal dispatched from all Wales was 
less than from Cardiff alone the preceding week. 
This, however, will soon be made up. During 
the past three or four days every colliery has 
been busy, and all the shipping that was able to 
come in was - romptly put under the tips. Coal 
prices are well sustained. Small steam is now at 
os, 3d. f.o.b. at Cardiff and advancing. Coal- 
owners hold good contracts, and a capital spring 
trade is one of the certainties. 

I am glai to note that the attitude of the men 
continues excellent. It was feared that some 
little outcry would have been raised on account 
of the advance conceded to the Ocean men. In 
former days an isolated advance would have put 
the whole colliery community into a blaze. Now 
it would appear that the men working under the 
sliding scale arrangements of the Association are 
very well satisfied with their scale, and are fully 
aware that in all its details it yields more advan- 
tages than the one which has just conferred an 
advance of 1} per cent. The South Wales 
colliers do not approve, so far, of the Leeds pro- 
gramme, and I shall be much surprised if they 
favour any limitation of output. 

The pumping engine of the Middle Duffryn 
Colliery broke down on Saturday, and the greater 


THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of 
Patents. 


*,* Jt has come to our notice that some applicants of the 
Patent-office Sales Department, for Patent Specisications, 
have caused much unnecessary trouble and 


8. Rapp, &., Consumption of Fug. 
Furnaces, J. Howden, Glasgow. 

9, Furnaces for Orgs, J. Swain, 
Oldham, 

10. TricycLes, J. Cameron, 


both to themselves and to the Patent-office officials, by 
giving the number of the page of THE ENGINEER at 
which the Speciyication they require is referred to, instead 
of giving the proper number of the Specijication. The 
mistake has been made by looking at THE ENGINEER 
Index, and giving the numbers there found, which only 
refer to the pages, in place of turning to those vages and 
finding the numbers of the S 


Applications cur Letters Patent. 

*,* When have been ‘‘ communicated.” the 
name and address of the communicating party are 
printed in italics. 

26th December, 1882. 

6165. Composition of Fioor, &c., W. P. Thompson.— 
(P. Thorpe, New York, U.8.) 

6166. LrrrEr for STABLES, H. Symons, Totnes. 

6167. Frre-arms, &c., A. die.—(B. Starr, U.S.) 

6168. Jorsinc Exps of LEATHER Bevts, &c., H. H. 
Lake.—(A. Johnston, Bainbridge, U.S.) 

27th December, 1882. 

6169. Sutica Frere Bricks, &c., H. Edwards, Braich-y- 
Cymmer, and H. Harries, Glyn Neath. 

6170. BaR-ROLLING MILLs, J. Haskin, U.S.) 

6171. Vacuum Brake, J. Gresham. 

6172. for Burninc Bricks, &e., Knowles, 
Woodville. 


6173. TotLer Soap, 8. Birley, Haverstock Hill. 

6174. Door Locks, W. Morgan-Brown.—(0. Belzer and 
F. Prelier, Germany.) 

6175. Corkinec H. J. London. 

6176. Syrup, &c., H. Haddan.—(J. 
Budemann, New York, U.S.) 

6177. Tramways, &c., J.C. Mewburn.—(@. Michelet, 
Brussels. 


6178. VeLocrpepes, W. Woods & B. J. Mills, London. 
6179. Box for Parcets Post, F. C. Nutter, London. 
6180. Paper Boarp, 8. H. Hamilton, Bushnell, U 8. 
6181. Paravvet Vices, H. F. Read, Brooklyn, U.S. 
6182. HorsesHor Macninss, F. Wolff, Co; 
6183. ELecrricaL Generators, &c., T. J. Handford.— 
(7. A. Bdison, Menlo Park, U.S.) 
6184. Motive Power, E. Eyland, Bristol. 
6185. ELtecrric Arc Lamps, A. M. Clark.—(La Société 
Solignac et Cie., Paris.) 
28th December, 1882. 


6186. Motive Power Esorves, T. Hancock, Wolver- 
hampton. 


6187. COLLAPSIBLE Packtne Casg, R. Blandy, London. 
6188. Printixe Macuines, &c., J. H. Johnson.—(&. 
Anthony, Lincoln’ s-inn.) 
6189. Looms for Weavine, J. F. Brown, Glasgow. 
6190. Dover, R. Alexander, Glasgow. 
6191. Construction of STEAM Boiters, 8. Thackeray, 
Huddersfield. 
6192. Brusuine Harr, F. Willoughby, Heaton Norris, 
6193. E.ecrric Lamps, T. J. Handford. 
—+(T. A. Edison, Menlo Park, U.8.) 
6194. Drop-pown Guns, J. H. Hannay, London. 
6195. LiGHTHOUSEs, R. Wigham, 
Monkstown. 
6196. InsuLaTinc ConpuctTors for ELectric Licutina, 
W. Smith, London. 
6197. Snoors for Loapixe Coats, &c., 8S. W. Snowden, 
West Hartlepool. 
of Carnpinc Enornes, &c., W. Hurst, 
oc! 
6199. Execraicat Enercy, T. J. Hand- 
ford.—(T. A. Edison, Menlo Park, U.8.) 
6200. Dryinc Starc H, W. Lake. Maiche, 
6201. CELLULOSE from Woop, &c., W 
Lake.—(The Austrian Chemical and picat 
Products Manufacturing Association, Bohemia.) 
CouPLine Apparatus for Ratuway V. EHICLEs, W. 
G. Thresher, Wilton. 
6203. or Fe.trep Fasrics, A. J. Boult.—(7. 
ate and J. Offermann, Germany.) 
Vevocireprs for Usk on Raitways, &c., W. P. 
“eae —(S. H. Walz, Three Rivers, U.8.) 
29th December, 1882, 
6205. Wasuine Macuines, J. Proudley, Manchester. 
6206. IncanpEscine Conpucrors, &c., T. J. Handford. 
T. A. Edison, Menlo Park, U.8.) 
6207. ArtacHinc REVERSIBLE Currs to Surrt SLEEVEs, 
F. 8. Turner, London. 
6208. of A. Esilman, Manchester, and 
Esilman, 
6209. CARRIAGE Biocks, W. Cary, Manchester. 
6210. Repeatina Actions for PianororTes, E. A. 
Brydges.— (A. Lexow, Berlin.) 
6211. TURNING of Music, J. C. Mewburn.—(0. 
Erganian and 0. E. Torrossian, Constantinople.) 
6212. Boots, &., T. Laycock, Northam 
6213, Matcu-Boxss, J. Darling and J. Long, Glasgow. 
6214. Gas Encines, W. Watson, Leeds. 
6215. REGISTERING of Venicxes, J. Imray.— 
(FP. Bisson, Paris. 
6216. TUBULAR Seckene, J. Armer, Dartford, 
6217. VeLocipepes, J. H: mtry. 
e218. CONTROLLING CURRENT IN ELEctRic Circuits, J. 


= of the underground work has been 
am afraid, too, that a large part of the workings 
will get flooded. 

The iron market is firm. 20,000 tons of foreign 
ore were put into Newport last week, and about 
10,000 into Cardiff. Prices are stationary. Pit- 
wood is easy, and prices are falling. There was 
such a rush to fill up the vacant places that the 
market begins to look glutted. 

Welsh ore is in demand, but very little can be 
had. I hear of one enterprising gentleman who 
has bought all up, and the get of Welsh ore from 
the coal seams is too slight to admit of there 
being any for sale again for some time. 

A little agitation is going on between the engine 
and train men of the Taff Vale Railway, and the 
result of a meeting on Sunday last at Cardiff, no 
other day being suitable, was the forwarding of a 

tition to the directors praying a reduction of 
Con, The burden of the petition is to have 
something like an arrangement of sixty hours per 
week or ten hours per day. 

The tin-plate failures have improved the tone 
of the market. Ordinary coke plates, which 
were at 15s. last January, are now quoted at 17s. 
This is better, but still not sufficient. I have 
heard that these plates cost 16s. per box to make, 
and we all know that they have been selling frezly 
at 15s., some forced sales even at 14s. 

Some novel electrical experiments have been 
carried out lately at the Trafalgar Collieries, 
Forest of Dean. This has taken the form of 
using an electric motor to drive a pump in the 
underground workings. The total vertical lift of 
the electric pump is 115ft. The electricity is 
generated by a dynamo machine at the surface 
of the colliery, and the wires connecting this with 
the pump extend down the shaft a distance of 
500 yards. 


Lavine 1500 bricks on outside and inside walls 
is given as ap average day’s work for a brick- 
layer ; on facings and angles and finishing around 
wood or stone-work, not more than half of this 
number can be laid. 


ham, 

6219. Puriryixc W. Lake.—(E. Paris.) 

6220. Looms for Weavinc, W. Smith, Heywood. 

6221. Brosues for Casks, &., J. W. and F. 
West, Southampton. 

6222. Cocks fer Stream, &., A. Bradshaw, Accrington. 

30th December, 1882. 

6223. SrrinnInG aa, N. Macbeth and R. N 
Cottrill, Bolton-Le-M 

6224. far Spinninc Jute, &€., A. 
Frier, Dundee. 

6225. Bortves, J. 8S. Davison, Sunderland. 
6226. GaLvanic Batrertss, T. J. Howell, London. 

6227. Fire-crates, J. Moore, New Thornton Heath. 

6228. TELEPHONIC TRANSMITTING INSTRUMENTS, J. 
Imray.—(J. Ochorowicz, Paris.) 

Treatixe INcots of Sreex, H. C. 8. Dyer, Man- 
chester. 

6230. Traction Encives, W. Wilkinson, Wigan. 

6231. Steam Traps, J. J Royle, Manchester. 

§232. TreatTING InpIA-RUBBER, H. Gerner, London. 

6233, ORNAMENTING ARTICLES IN Gxass, W. B. Fitch, 
Deptford. 

6234. Furnaces for Mettine Grass, &c., W. B. Fitch, 
Deptford. 

6235. Etecrric Arc Lamps, &., W. Fitch, Deptford. 

6236. ManuracTuRE of Screws, W. R. Lake.—(A. 
Faugier, Lyons.) 

6287. ELECTRIC Lamps, W. Lake. Paris.) 

6238. Fire-arms, N. reen.—(J. L. 
Galt and J. P. Freeman, New York, ob 

6239, UMBRELLAS and Parasozs, L. Eng 
6240. InpicaTiInc Pressure of Winp, L. M. 
Casella, Hampstead. 

6241. ToocLe Macuing, A. M. — Dervauz- 
Ibled and G. N. Schoenberg, Pi 

lst 

1. DyNaMo-ELECTRIC F. J. Cheesbrough. 
—(Z£. R. Knowles, 

2. Sroract Batrerixs, J. Cheesbrough.—(Z. R. 
Knowles, Brooklyn, U.S.) 

8. ELecrricaL Apparatos for Domestic, &c., Licut, 
F. J. Cheesbrough.—(Z. R. Knowles, Brooklyn, 0.8.) 

4. Evecrric Lamps of Arc Types, F. J. Cheesbrough.— 
.< R. Knowles, Brooklyn, U.S. 
. Evecrric Licuts of Arc Type, F. J. Cheesbrough. 
R. Knowles, Brooklyn, U.S.) 

6. INCANDESCENT ELECTRIC Lamps, F, J. Cheesbrough. 

EEDING Parer to Printinc Mai '. Hoyer, 

Liv CHINES, oyer, 


11. Umprecia Furniture, E. J. James, London. 
12. TOILET Apparatus for SHIPs, Haddan.—(D. 
Wel , Boston, U.S. 


13. CLEANING of how, &c., F, C. Glaser.—(7. 
Calow and Co., Germany.) 

14. SeconDaRY Barrerizs, T. Rowan, London. 

15. Suspension Devices for Heavy BELLs, A. J. Boult, 
—(A. Roy, France.) 

16, CALCULATING Macuings, J. Edmondson, Halifax. 

17. Evecrric Licutine, &c., Systems, 8. Pitt.—(2. 
Starr, Pennsylvania, and W. J. Peyton, U.S.) 

18. Locomotive Enocines, H. Simon.—({C. Hagans, 
German 

19. Gas P. F. Forres’ 


20. Boots, &c., H. H. Lal Bacay, 
21. Gas Motor Enorngs, J. R. Wi 


22. Apparatus for W. L. Wise.—(C. 
de Cuyper, Belgium.) 

23. Breecu-Loapine Fow Pisces, H. W. Holland 
and J. London, 

24. Generation, &c., of Evecrricity, J. 8, Williams, 
Riverton, U.S. 

25, Raiway V H. H. Lake.—(T7. Hersee, U.S.) 


Invention Protected for Six Months on 
Deposit of Complete Specifications. 
6180. Use of Paper 8S. H. Hamilton, Bushnell, 

U.S.—27th December, 1 
th December, 1882. 


Patents on witch Duty of £50 
H. A. Bonneville, London.—29th December, 


Locomotives, G. P. Harding and W. L. 
Holt, Paris.—29th December, 1879. 

5336. Exrraction of Metats from Orgs, J. F. N. 
Macay, London.—381st December, 1879. 

5305. SELF- J. 8. Stubbs, 


198. Macazine Fire-arms, W. R. Lake, London.—1l2th 
January, 1880. 
5315, GRAND Turvey, Southport.—30th 
December, 1879. 
<< TELEPHONES, A. White, London.—81st December, 
879. 


16. P. M. Justice, London.—1lst Janu- 


Forrows of Mitistones, H. Smith, 
Titchfield.—8th January, 1880, 


Patent on which the Stomp Duty of £100 
has been pai 


365. ComBrne, &c., Woor, H. W. Whitehead, Holbeck. 
—29th January, 1876. 


Notices of Intention to Proceed with 
Applications. 

(Last day for filing opposition, 19th January, 1883.) 

4035. Merat Cans, &c., J. A. Lloyd, London.—23rd 
August, 1882. 

4069. Gerrine Coa, C. G. Robinson, Barnsley.—25th 
August, 1882. 

4071. Paitinc, W. C. Haigh, Manchester. — 25th 
August, 1882. 

4081. Friction Coupiros,F. Glaser, Berlin.—Com. from 
F. Braun and A. Stackfieth.— 26th August, 1882. 

4096. Gas Burners, W. R. Lak 


A. Fisher and C. G. Lon- 
don.—28th 1882, 

4125. Roastrinc Corres, W. T. Sugg, London.—29th 
August, 188: 

4148. Generatine, &c., Ececrrica, Eneroy, P. de 
Villiers, London.—30th August, 1882. 

4334. BorLer Furnaces, J. R. Russell, Glasgow.—1l2th 


September, 1882. 

4335. Macunes for &c., Rice, J. R. Russell, 
Glasgow.—12th September, 1882. 

5275. Mitustong, W. R. Lake, communica- 
tion from P, Vérat.—4th November, 1 

5827. Vatves, F. Gill, South Sth November, 


1882. 

5472. &c., 8. Hawksworth, Scarborough. 
—lith 1882. 

5687. Harrows, J. Howard and E. T. Bousfield, Bed- 
ford. —29th November, 1882. 

5689. CoupLines for Venicies, C. Roberts, Wakefield. 
—29th November, 1882. 

5809. TREATING HYDROCHLORIC Acip, J. Hargreaves 
and T. Robinson, — —6th December, 1882. 

5815. Furnaces, O. D. Orvis, New York, U.S.—6th 
December, 1882. 
(Last day for filing opposition, 23rd January, 1883.) 

4104. oe Boats, L. W. Jelf, London.—28th 
August 

4106. Pristine Ink, &., C. F. Claus, London.—28th 
August, 1882. 

4107. Warre Picuents, &., C. F. Claus, London—28th 

August, 1882. 

4108. PREPARING Materiats for Fitters, C. F. Claus, 
London.—28th August, 1882. 

4111. Dynamo-RLEcTRIC Macuines, H. H. Lake, Lon- 
don.—Com., from 8. van Choate.—28th August, 1882. 

4121. Fasteninos for Scyrues, A. J. Boult, London.— 
A com. from A. Hagedorn.—29th August, 1882. 
4122. Sarery Srirrvps, A. J. Boult, London.—A com- 
munication from F, Lehmann.—29th August, 1882. 
4130. Maxine Boxes from Paper, &c., H. J. Haddan, 
London.—A communication from E. B. and H. 8. 
Munson.—29th August, 1882. 

4131. Suuicate of Zinc, &c., C. F. Claus, London.— 
29th August, 1882. 

4147. Gatvanic Batrerigs, 8S. H. Emmens, London.— 

th August, 1882. 

4158. Measurine, &c., Execrric Currents, A. L. 
Lineff, London. —8lat August, 1882. 

4180. Maxine Carsons, J. J Ni tle.—1st 
September, 1882. 

4181. Propucinc Vacuum, J. Jameson, New- 
castle.—lst September, 1882. 

4187, “LOADING SMALL-ARMS, E. James, Bir- 

—2nd & , 1882. 


4194. CoveriInc RaILway TRUCKS, &c., H. 
London.—Com. from H. Davies.—2nd 
4200. HANDLES bg BICYCLES, &c.,G. 8. Kelsey, Bif- 
, 1882. 


4212, CARBONISED Marteriat, J. Johnson, 
London.—Com. from A. Caron.—5th September, 1882. 

4225. Pircu Cuains, 8. Pitt, Sutton.—A communica- 
tion from J. M. Dodge.—5th September, 1882. 

4227. A. M. Clark, London.—A 
nication from G. M. Smith.—5th September, 188 

4232. Corps of Burxps, J. Hudson, Bolton. 


tember, 188: 
4238. Lays, W. Crookes, London.—6th 


1 

4274, PorTABLE Case for Dismsrecraxts, N. M. Rapp 
and H. W. Herbst, London.—8sth September, 1882. 

4301. WATER, J. T. Foot, Hammersmith. 
—9th Septemb 2. 

4346. MECHANICAL Pianorortss, &., W. R. Lake, 
London.—A communication from J. "Lacape and Co, 
September, 1882. 


4601. Usinc CaBLes for W. 
Lake, London.—A communication from 8. i. T Terry. 
—27th September, 1882. 

4659. Sewace, J. Young, Kelly.—30th Sep- 


4718, Erxvators, W. M. Clark, London.—A communi- 

cation from A. D. Fox.—8rd October, 1882. 

7 Fasteninc for Doors, &c., H. Hancock, Ken- 

m.—5th October, 1882, 

4789. YPEFOUNDING, A. London.—A commu- 
nication from H. J. K C. A. J. Gursch, and C. H, 

J. Klemm, —7th i 

5448, Ancuors, J. H. Kidd, Wrexham.—15¢h November, 
1882, 


5459. Sounpine Depru at Sea, W. J. Mackenzie, 

G w.—16th November, 1882. 

5865. Gas-MOTOR Evornes,’ J. J. Butcher, Newcastle. 
1 

5949. Sarery Apparatus for Suups’ ,Houps, R. C. 

Scott, Liverpool.—13th , 188 

6180. -Boarn, 8. H. Hamilton, Bushnell, U.S.— 
Q7th December, 1882. 

6181. Vices, H. F, Read, Brooklyn, U.8.— 
27th December, 1882. 


Patents Sealed. 

(List of Letters 4 Great Seal on the 
2865. Raitway i. A. Bonneville, Lon 

don.—17th June, 1882. 

8027. Firrinc for Horsesnoxs, J. Vernon, Newton 
Stewart.— 27th June, 1882. 

$034. Cottectinc ExckEemENTITIOUS, &c., Matrers, 
A. Bonnefin, London.—27th June, 1882. 

3036. Dynamo-ELEcTRIC Macuines, W. E, Ayrton and 
J. Perry, London.—27th June, 1882. 

3045. SLicinc MaTERIALs into Suips, J. B. Whytehead, 
Ilkley. —28th June, 1882. 

8065. CLEANING, &c., Fur, J. Woodrow, Stockport.— 
29th June, 1882. 

8067. Screw Prore.iers, J. Carr, Newcastle-on-Tyne. 
—29th June, 1882. 

3074. TREATING Hops, W. G. Forster, Streatham.—29th 


June, 
3076. Mitts for Grinpino Cory, W. R. Lake, London. 


3095. OveRFLows of VaLve-cLosets, H. Conolly and A, 
E. Hubert, London. — 30th June, 1882, 

3096. WaTER- Preventers, H. Conolly, London, 
—30th June 

3103. Bricks and T Ties, W. A. McI. Valon, Ramagate. 
—lst July, 1882. 

$113. Rewperinc Peat for Lirrer, 8. D. 
Cox, New Charlton.—lst July, 1882. 

$114. ARTICLES of Grass, C. H. Stearn, New- 
castle- upon- July, 1882, 

GEeNERATO L. P. M Martin, Vienna.—lst 


882. 
Tires, A. C. Guerrier, Fulham.—6th July, 
1882. 


3224. TACK-MAKING, &c., Macuine, R. H. Brandon, 
Paris.—7th July, 1882. 

$228. CarTripegs, F, Wirth, Frankfort-on-the-Main.— 
Tth July, 1882. 

$277. Storppine Runaway Horses, B. J. B. Mills, 
London.—llth July, 1882. 

3311. &c., J. C. Mewburn, London. 
—12th July 

Cuairs, L. Field, Birmingham.—12th 


1882. 
2. Boxes, A. Millar, Glasgow.—13th July, 


$833. Merats, A. M. Clark, London.—13th 
July, 
3339. Reocutator Lamps, R. E. B. Crompton, 


London.—1l4th July, 
. F. Andrews, Glasgow.— 


8395. Evecrric Lamps, J. D. 
17th July, 1882. 

Mecnanism for Carpinc Macurngs, C. 

A. Day, London.—22nd July, 1882. 

3545, TREATING STEEL Gjers, Middlesbrough- 
on-Tees.—26th July, 1882. 

8550. Ensurino Sarety in Case of Free in THeaTREs, 
&c., C. 8. Beauchamp, London.— ‘uly, 1882. 

"TREATING J. Young, Kelly.—27th July, 


ss68. Hoss, J. P. Goss and F, Savage, King’s Lynn.— 
27th July, 1882. 

$790. Paint for PRESERVING &c., E. P. Wells, 
Notting Hill.—9th August, 1882. 

8840. Neckties, D. T. Keymer and F, Theak, London. 
—llth August, 1882. 

4390. ELecrric Lamp Hotpers, J. W. Swan, Newcastle, 
and C. Swan, London.—15th September, 1882. 

4495. Macuives for Makino Bricks, W. R. Lake, Lon- 
don.—20th September, 1882. 

4580. DecomPposine ALLoys, W. R. Lake, London,— 
26th September, 1882. 

4590. Treatinc Soap Lygs, A. J. Lawson, and H. L. 
Sulman, Bristol.—27th September, 1882. 

4690, Sarety-Hooks for Harwyess-TRaces, H. H. Lake, 
London.—2nd October, 1882. 

A.J. Wilkinson, London.—13th October, 


Coat, &., M. Settle, Bolton.—17th 


October, 1882. 
4949. Fiuips for Wasnina Animas, B, Nickels, Lon- 
don. —18¢th October, 1882. 


29th December, 1882. 


8081. Swivex for Use in Maxine Jewe.uery, W. Skel- 
horn, London.—30th x 1882 

3102. * Micas,” J Lovering and R. Martin, 
St. Austell.—30th June, 1882. 

3107. Seconpary Batrerizs, C. H. Cathcart, Sutton 
—lst July, 1882. 

$110. Dox. J. Brownrigg, Windermere.— 
lst July, 1 

$123. F. Sara, July, 1882. 

$124. Compinep SteaM and HaNnpD STEERING APPARATUS, 
J. Hastie, Greenock.—3rd July, 1882. 

3139, Fan for Exuaust, Purprosss, G. M. Capell, 
Northampton.—8rd July, 1882. 


140. for Buinps, T. French and J. 
Monks, Manchester.—4th om 1882. 
Crornes, A. Sachs, Berlin.—4th 


882. 

at _ &c., Gas, W. F. Browne, London.— 

4th July, 1882. 

8155. Evaporatine Liquips, W. F. Browne, London.— 
4th July, 1882. 

3157. Seenanac Moror, G. W. von Nawrocki, Berlin. 
—4th July, 1882. 

8158. Cooxine Foop, G. W. von Nawrocki, Berlin.— 
4th July, 1882. 

$159. Exrractinc Grease from &., G. W 
von Nawrocki, Berlin.—4th July, 188: 

$174. Horsesnogs, M. Bauer, Paris.—5th July, 1882. 

8197. Coup.ines, J. T. Mitchell, Mere.—6th 
July, 

3210. Reams W. Buckley, Delph, and J. Hollingworth, 
Dobcross.—6th July, 

J. Mitchell, Mere.—7th July, 

$996. DISTRIBUTING APPARATUS, W. R. Lake, Lon- 
don.—llth July, 1882. 

8812. Inpicator, G. R. Hugon, London. 
—12th 1 

8361. &c., T. Hughes, Market 


Drayton.—15th J 

8718. EL.ecrric Arc E. G. Brewer, London.— 
4th August, 1882. 

4302, Inpicatixa Amount of Sart in Water, J. W 
Plun London.—9th 

4452, Goan Raixs for Boats, J. Gunn, Golspie.—19th 


4897. MATERIALS for CarTripces, W. 
urst, Wigan, and J. Collins, Bolton.—l4th 


October, 1882. 
5047. Locomotive, &c., Enornes, M. P. W. Boulton 
and Perrett, London.—23rd October, 


TIMEPIECES, Cc. D. Abel, London,—27th October 


—20th June, 1882. 
8080. Stop-va.ves, J. A. and J. Hopkinson, Hudders- 
field.—30th June, 1882. 
| 
| 
} 
Jenkin, Edinburgh.—23rd September, 1882. 
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C. M. Pielsticker, London.—30th 


Mercuanpisz, &c., H. Bessemer, Lon- 
don.—80th October, 1882. 

5173, Fasteners for WEaRixa ApPaREL, J. N. Aron- 
son, London.—31st October, 1882. 

5197. FLusaine WaTER-cLosets, &c., W. R. Lake, Lon- 
don.—8lst October, 1882. 

5279. Crocxs for SienaLLina by Evecrricity, W. R. 
Lake, London.—4th November, 188! 


(List of Letters Patent which passed the Great Seal on the 
2nd January, 1883.) 


$142. SuBMARINE CaBLes, G. E. Vaughan, 
London. —4th July, 1882. 

$143. Grapne.s, G. E, Vaughan, London.—4th July, 
1882. 


Ys 

8150. Dynamo, &c. R. Werdermann, Lon- 
don.—4th Jul 

Boots T. Morgan, London.—4th July, 


882. 
ibe a &c., Gas, W. F. Browne, London.—4th 


8171. Appaxatus for Governina Marine Enoines by 

Seen, W. W. Girdwood, Poplar.—5th July, 
889 

$175. IssuLatine Apparatus, W. F. Bot- 
tomley, J. H. Barry, and J. J. Lundy, London.—5th 
July, 1882. 

$190. ELectric, &c., Schweitzer and T. 
Lawrie, London.—6th July, 188 

3196. Fittine In upon Parrenx Carns, W. 
Greenwood, Halifax.—6th July, 188: 

8202. Compine Woot, &c., F. Fairbank and J. Robert- 
shaw, Allerton.—6th July, 1 

8204. GENERATION, &c., of 1. Currents, W. R. 
Lake, London.—6th July, 1882, 

$226. ELecrro-maonetic Moror, E. Toynbee, Willes- 
den.—7th 1882. 

BS , O. G. Abbott, Huddersfield.—7th 

$245. 1... Tak from Liquor, &c., 
and R. Dempster, jun., Elland.—8th 

uly, 1882. 

$251. ag for Breap, &c., A. M. Clark, London.— 
8th July, 1882. 

3261. yng &c., J. Myers and B. Berry, Bradford. 
—10th July, 1882. 

$262. Corton, &c., E, Heppenstall, Hudders- 
field.—10th July, 1882. 

$265, Emery-wuee.s, R. R. Gubbins, New Cross.—10h 
July, 1882. 

$285. Inpicatinc Lenotu of Fasric in &c., J. 
Glasgow, and J. Darling, Shotts.—11th July, 
188: 


W. R. Lake, London.—1l1th 


8294. Speep of Marine Enornes, A. J. 

Boult, London.—11th July, 1882. 

8302. ROLLER Miuis, T. Bouwens and T. Voss, Lon- 
don.—12th July, 1882. 

3338. Cray Press Trays, J. Brindley, Burslem.—l4th 
July, 1882. 

$840. Secornino Grass to AsTracats, &c., A. Drum- 
mond, Edinburgh.—1l4th July, 1882. 

3856. VARNISHING PAPER, &., W. R. Comings, 
London. --14th 1882, 

3357. Maxrno Lace, &c., F, E. A. Biische, Westphalia. 
July, 1882. 

3382. Exvecrric Licnt Appiiances, H. J. Haddan, 
London.—17th July, 1882. 

HOLDERS, C. Keibel, Tauer, Germany.— 
ivi uly, 1882. 

3544. Reoutator, &., W. Laing, Paris.— 
26th July, 1882. 

3551. Pumps for Oe Air, &c., W. R. Lake, 
London.—26th July, 

Boia, R. Lake, London.—26th 

3593. Grain, A. W. L. Reddie, London.— 
28th July, 1882. 

3599. Sewinc Macuine Neepves, J. Darling, Glasgow. 
—29th July, 1882. 

3689. ReouLtatinc Transmission of ELEcTRICAL 
Eneroy, W. R. Lake, London.—2nd August, 1882. 
8724. Masse CERTAIN . Wirth, 

m-the Main.—4th Augus' 
3823. Banp Knives, T. ‘Gat, 
August, 1882. 
3826. Ksrrrinc Macuings, A, M. Clark, London.—1l0th 
August, 1882. 
&c., E. Dredge, Hoxton.—11th 
380 MACHINE, Podger and W. H. Davey, 
London.—1l4th August, 1 
4057. Ammonia, &., E. P. Alexander, Lon. 
th 1882, 

Cranza, A. Grafton, London.—28th August, 
4518. Mounrine so as to Faciiitate the &c., 
the Roppers of Surps, M. Horsley, Hartlepool.— 

September, 188 
4587. ReGuLaTInG TRANSMISSION of Power, J. Johnson 
and R. Talbot, Blackburn.—27th Se; , 1882. 
4619. &c., R. A. Young and R. Neilson, Bristol. 
th September, 1882. 


1 Preventino Rapiation of Heat from Pipes, &c., 
J. , Oldham, and G. Travis, Failsworth.—5th 
October, 


882, 
4792. TREATING Hives, W. Maynard, Liverpool.—7th 


October, 1882. 

4986. Maxixo Iron, C. Cochrane, Stourbridge.—19th 
October, 1882. 

5011. SLIDE: “VALVES, J. Dunbar, Southampton.—2l1st 
October, 1882. 

5060. Propucine, &c., Evecrric Currests, J. 8, Fair- 
fax, London.—24th “October, 1882. 

5127. BorrLe Enve.ores, A. W. Abrahams, Notting- 
hill.—27th October, 1882, 

5145. STRAIGHTENING Raits, L. Richards, Dowlais.— 
30th October, 1882. 

5285. INcREasING Dravout in Cumueys, P. A. Bayle, 
Paris.—2nd November, 1882. 

5241. Evecrric Timg-BALL ‘APPARATUS, W. R. Lake, 

-—2nd 1 AB 

— LOADING enry, Edin- 

burgh.—4th November, 188: 


List of Specifications published during the 
Psy ending December 30th, 1882. 
771*, 4d.; 5107*, 4d.; 1799, 2d.; 2154, 6d.; 2249, 6d.; 


4d.; 2407, 4d.; 2418, 2d.;° 2411, 44.3 
sas 2417) 2419, 6d.: 2483, 6d.: 35, 6d.; 
2447, 6d.; 2448, 6d.; 2456, 2d.; 2458, 6d.; 2462, 2d: 
2468, 6d.; 2472, 2d.; 2476, 2d.; 2478, 4d.; 2481, 4d.; 
2482, 2d.; 2484, 4d.; 2 2488, 2d.; 2489, 2d.; 

1, 2492) 6d.; 2493, 2494, 2d.; 2495, 2d.; 
2497, 2d.; 2498, éd.; 2493, 6d.; 2500, 44.; 2501, 4d.; 
2502, 2d.; » 6d; 6d.; 2507, 2d.; 
2508, 6d.; , 2d.; 2511, 6d.; 2518, 2d.; 2514, 6d.; 
2515, 6d.; 2516, 2d.; 2521, 6d.; 2524, 8d.; 2530, 6d.‘ 
2584, 2d.; £549, 8d.; 2604, 6d.; 2625, 2d.; 2626, 2d.; 
2627, 2d.; 2628, 2d.; 204s, 2645, 2d.; 2651, 2d.; 

4d.; 2d.; 4d.; 2886, 8d.; 8978, 6d.3 


2660, 2665, 2700, 
4010, 6d.; 4054, "4848, 6d.; 


*,* Specifications will be forwarded by post from the 
Patent-office on receipt of the amount of price and 
poomen. Sums exceeding 1s. must be remitted by 
‘ost-office order, pote 2 Fe ble at the Post-office, 5, 
High Holborn, to Header Lack, her 
mt-office, 5 Oh 


4428, 2d.; 4688, 6d. 


AESTRAOTS OF SPEOIFIOATIONS. 


ves expressly for Tux Enoineer at the 
office of Fly Majesty's Commissioners of Patents. 


1799. Srartina, Stoppinc, REVERSING, AND TURNING 
Marine aND OTHER Motive Power Enornes, A. 
W. Pattie and G. W. Robertson, @ 15th 
A » 1882.—( Not proceeded with.) 2d. 

This consists in the employment of an engine with 
three ogcillating cylinders, arranged and constructed 
according to patents No, 8320, a.p. 1879, No. 1742, 
A.D. 1881, and No, 2749, a.p. 1881. 

2154. Composition, &., H. Montgomerie, 
Cleadon.—8th 1882. 6d, 
In one form t! 


fot, 1 h 


(in an 25 parts; lime water, 
124 parts ; Gallipoli oil, 12} parts ; flour of sulphur, 
10 parts; and tallow, 40 parts. mad vention 


2249. Reets ror Tureap, &c., 4. J. Boult, London. 
—12th May, 1882.—(A communication from A, Des- 
champs, Lille.) 6d. 

The reel consists of two hats or dishes of cardboard 
or metal united at their central parts by means of one 
or more eyelets or their equivalents. 

2306. Fountain Inxstanps, F. F. Benvenuti, Swan- 
sea.—17th May, 1882. 

This relates to means for regulating the supply from 
the reservoir to the dip cup. 

2394. Pianorortes, &. Peppler, London, 

Southampton,—22nd May, 1882, Void.) 


This consists essentially in the application of a 
a chamber in the space behind the ordinary 
sounding 


200. Sauces, C. Bourdon, Paris.—22nd May, 1882. 


This relates to the employment of extract of meat 
and concentrated powders and ingredients. 
2401. Mrinerats, J. Wetter, New 
Wandsworth.—22nd May, 1882.—(A communication 
made Simon and V. Petit, Paris.) 4d. 
is relates to a binding material for glomerating 
minerals, comprising a combination of asphalte, or 
bitumen, or resin, or colophany, or a mixture of two 
or more of these substances, with sulphur and gum 


2402. Tunes, B. Rhodes, London.—22nd May, 1882. 
2d. 


This relates to the use of asbestos paper or asbestos 
woven cloth for the formation of tubes. 

24038. Frames ror Printinc Puotocrapus, P. M. 
Justice, London.—22nd May, 1882.—(A communica- 
tion from @. 8. Street, Moncton, Canada.) 6d. 

This consists in the application and use in photo- 
graphic printing frames, or frames for direct photo- 
graphy or blue printing, of a pressure cushion. 

2404. Manvracture or Iron anp Sree, P. Williams 
Blaenavon.—22nd May, 1882.—(Not proceeded with.) 


2d, 

This relates to the arrangement of the tuyeres. 

2405. Appiiances ror SHEETS 
FROM PRINTING Macurnegs, &c., J. W. 
son, London.—22nd May, 1882. 

This const forked or a plain strip of metal or 
other materi or otherwise fitted | on the board 
or table iy Ang where the edges of the sheets fall. 
This strip of metal or other material is connected by 
rods, cords, or chains to a crank, lever, cam, or other 
mechanical contrivance, 80 as to receive & motion 
therefrom to pull it close up to the edge of the Pen 
and in doing so to shift the top sheet or sheets to 
an even pile with those below. 


ans. Tricyc.e, H. H. Hazard, London.—22nd May, 
1882. 6d. 


This relates to the Sas. gamuma of an extra hind 
wheel to an ordinary bicycle. 
2407. Composition ror Brastine, H. H. Lake, Lon- 
don.—22nd May, 1882.—(A communication from J. 
Gemperlé, Vienna.) 


d of ne of potash 

or soda, su iphur, ‘charcoal, bran, phate of 

magnesia, and it is made into cglndan or caine. 

2408. Macuives ror Cornea Wire, H. H. Lake, 
London.—22nd May, 1882.—(A communication from 
G@. Gale, Canada.) 6d. 

This — ofa 7 having a conical or ta 
portion, and adapted to be rotated within a thimble 
or tube Keer des a spiral face, in such a manner that as 
the wire is coiled upon the spindle it is pressed 
onward by the said spiral face to enable a continuous 
coil to be formed upon the said spindle. 


2410. Horticutrurat anp Pruninc Scissors, 
ewer, May, 1882.—(A communica- 
= J. EB. Donop, Paris.)—(Not proceeded 

wi 
The scissors is made in two parts, one of which is 
intended to hold the stem before the section of same 
is effected, while the other effects the section in such 
— that the operation is accomplished with one 


2411. Preventine Stack Ropss Pit Suarts, A. J. 
Boult, London.—22nd May, 1882.—(A communica- 
tion from Messrs. Gildemeister and Kamp, Dort- 
mund, Germany.)—{ Not eded with.) 4d, 

This relates to the eo of pacts the motion 


2421. Apparatus FoR EXHIBITING ADVERTISEMENTS, 
J. Hi —23rd May, 1882.—(Not pro- 


This relates gin) 3 the arrangement of tablets or plates 
in a frame. 


2424. Steam anD Hanp Encines, 
» A. W. Pattie ane G. W. Roberson, Glasgow.— 
23rd May, 1882. 

This invention, ‘which relates to improvements in 
combined steam and hand steering engines, parts of 
the said engines being also applicable to the starting, 
stopping, reversing, and turning of marine and other 
motive power engines, and for other purposes where 
motive power is uired, consists of an engine with 
three oscillatin; ders — and constructed 
on the principle described in patent No. 1492, a.p. 
1881. 


242'7. Manvracrure or Erasinc Kwives, PaPer 
Knives, &c., C. H. Wood, _ May, 


1882. 6d. 
The handle is cast in any suitable metal upon the 
blade or tang of the blade. 


2431. Propucixe Motive W. Muir, New 


Cross.—23rd May, 1882. 
The object is the produ motive power by 
‘orm over two axles, one of which is used for 
Se motion to machinery or mechanism 
2432. Iurnovanants IncanpDEscent ELECTRIC 
cane G. G. André, Dorking, Surrey.—23rd May, 
1882. 6d, 
pre- 
paring carbon filaments described in the inventor's 
patent No, 4654, 1881. He now employs flax, yoo 
linseed oil. The thread is then drawn through the 
fingers and also to remove as much of 
we of 140 pt, Fah. —— the oil is fully 
ke an inve: 
with the top part rounded into a curve of short radius. 
with copper or carbon. The inventor also claims a 
method of carbonising filaments under mercury and 
2483. Reciprocatinc Sewinc Macuines, A. 
Greenwood, Leeds.—23rd May, 1882. 6d. 
shuttle sewing machines which have their shuttle 
below the work of Ae soar for ensuring the 
pointed needle when that thread 
makers’ wax, and for tightening the stitch. 
1882.—(No 
The object is 40 utilise the entire area of gut as a 
2485. Apparatus ror Orpwnance, J. H. 
Johnson, London.—23rd May, 1882.—(A communi- 
This relates to apparatus for pointing guns especi- 
ally adapted for guns used for coast detteom, and it 
and precision, and with proper allowance for altitude, 
range, and windage. 
Merauuic Vessers, J. F. Farwig, London.—23rd 
May, 1882.—( Not proceeded with) 2d. 


ri i dless chai: 
g a series 0! ig xes in en chain- 
like fort 
as des 
This relates to improvements in the method of 
or similar ve; etable fibre, and immerses it in boil: 
= oil as possible. is subsequently exposed to a 
The filament is made li rted V, 
This part is made thicker than the rest by coating 
other improvements. 
This consists in the application to recii 
e of 
the shuttle through the loop of = thread of the eye- 
is charged with shoe- 
2434. toe Racquets, J. Gibb, London.—2ird May, 
with, $d. 
striking surface. 
cation from A. Deport, Paris.) 6d. 
pe for its object to enable aim to be taken with speed 
2436. CLosinc anD OPENING HERMETICALLY-SEALED 
The inventor closes the bottom or underside of the 


vessels, after being —_ with the ends reversed, by 
hermetically sealing them in the ordinary manner. 
But in order to facilitate the opening of such vessels, 
the top plate or i end is so arranged that it can 

fe inwards, either by suitable pressure 
or by a = yond a hammer or other instrument. 


24837. ImpRovEMENTS IN TELEPHONIC APPARATUS, 
W. R. Lake, London.—23rd May, 1882.—(A com- 
munication C. BE. Chinnock, Brooklyn, New 


York.) 6d. 

This relates to impro ts in telephonic appa- 
ratus and circuits on the metallic system, whereby on 
two subscribers being in connection with each 
other, that of the circuit extending between 


them and the exchange is cut out, and their conversa- 

tion rendered private. 

2438. Cases ror Mitistones, B. Edwards, London. 
—22rd May, 1882.—(A communication from F. D. C. 
Twand, Breslau, Germany.) 4d. 

The cases are made of a material com of the 
following ingredients:—White-blue clay containing 
about 5 per cent. of iron; gray-blue clay containing 
about 20 per cent. of iron; clay, ly fusible, con- 
tieing soem 15 per cent. of iron ; blue clay, fusible 

culty, ae about 2 = of iron; 
os Sr ble, containing about 20 per cent. 
of iron. 


2489. Macuines FoR PasTinc “ SHOE 
Uppers,” A. J. Boult, London.— 
(4 communication & L. Wiegand, Phila- 
delphia.) 

The machine embraces the following devices in com- 
bination:—A series of forms for receiving and hold- 
ing the upper, a paste fountain and brush, a clamping 
device, a discharging mechanism. 

2441. Macurinery ror |[Compressinc Fopper, &c., J. 
Wetter, New Wandsworth.—28rd May, 1882.—(4 
i from M. Laporte, Aine, Paris.) 6d. 


of which is cont by the p 


cylinder. 


2412. Apparatus FoR MARKING GRouND FoR Lawn 
Tennis, &c., 7. Green, —22nd May, 1882. 4d. 
This relates to an apparatus in 1 which a disc, having 
hollows in its periphery, revolves in a tank and takes 
up whiting or — mixed with water and deposits 
it on the periphery of a marking wheel. 


2415. Inpicatine THE LeveL or WATER IN STEAM 
Borers, &c., G. Binswanger, London.—22nd May, 
1882.—(Not proceeded with.) 2d. 

This relates to the employment of an electric bell or 
other alarm worked by a float. 

2417. Rine Frames ror Sprnnino anp DovsLina, J. 
Nuttall, Farnworth, and J. P. Tapley, Patricroft.— 
—22nd ‘May, 1882.—(Not proceeded with.) 2d. 

The object is to obtain a uniform drag or tension of 
the thread or yarn during its passage from the front 
roller to the tube, bobbin, or spindle. 

2419. Improvements Ecectric Arc Lamps, W. H. 
Akester, Glasgow.—28rd May, 1882. 6d. 

In this lamp the holder of the upper carbon is fixed 
toa spindle formed with one or more screw threads of 
quick pitch, and which, without itself 
in an internally screwed block or short tube fitted 
that it can turn freely in a short tube or guide. The 
internally screwed block is arranged to be acted on by 
the core of a solenoid, which core, when itself raised 
by the action of the solenoid, lifts the block by parts, 

reventing it from turning, but these parts me 

Seengaged when the screw tube is lowered, so that 
the tube can then turn and allow the spindle to 
descend, which it does by its own weight. The 
current ‘passing through the solenoid coils may either 
be the main current actuating the lamp or a shunt 
current, 

2420. Materiats ror Coverinc anp Decoratina 
&c., W. 8. Morton, Edinburgh.—23rd May, 


This ahs principally in the producing of Scott- 
Morton's modelled canvas, a material having a woven 
fabric or canvas as its principal constituent. 

MINUTED LiquipDs, &c., mpson, Liverpool. 
—23rd May, 1882.—(A communication from 8. 
Marcus, Vienna.) 1 

This invention relates, First, the explo- 


sive mixture; Secondly, to the exploding of the 
od eae to the motor in which the gas is 


comprises a long wooden chest closed 
at the top by two hinged doors, and at each end ,by a 
door provided with slits, through which are passed 
the ties for the bale of fodder pe the latter is com- 
gE The compression takes place alternately at 
e two ends of the chest by means of a movable plat- 
form made of wood, and provided with recesses to 
give room for the ties. The motion is obtained Ans 
employing hyd cyli 
2442. Darnino Lasts, @. A. Cochrane, Montreal’ 
Canada.—23rd May, 1882.—(Not proceeded. with.) 


2d. 
This consists in providing a last for con 
whatever shape and material, with means where 
fabric, either of greater or less superficial area ~ 
the last itself, may be securely attached thereto. 


2448. Apparatus For Ciipprnc Horsss, &., C. P. 
ats Alresford.—24th May, 1882.—(Not 


Ri ‘to a means of imparting a reciproca’ 
motion to the knives, blades, or clippers. Sites 
2444. Ramway Brake Apparatus, F. H. Hebble- 

thwaite, ee May, 1882.—(Not pro- 
ceeded with. 

This relates to automatic brakes actuated by a 
piston or diaphragm, and consists partly in means of 
arranging the admission of air to the cylinder. 

2445. App.iances For STOPPING AND StaRTING TRAM- 
way Cars, &c., J. H. Betteley, London.—24th May, 


1882. 6d. 
This relates, First, to means for obtaining a larger 
amount of brake surface a minimum width for 
trae vey cars and ther vehicles ; Secondly, 
the method of assisting the horse or horses or other 
propelling power in starting tramway cars and other 
Pobicles by the driver of the same. 
MANUFACTURE OF STEMS OF 
F. H. V. Byrt, Peckham.—24th 2d. 

The stem consists of twisted wires Meron a spiral 
screw or —— in combination with fibrous material 
twisted therein 

Henry, Edinburgh.—24th May, 1882. 

The curtain or window rings are pulled backwards 
or forwards by means of master rings which work 
along a screw- ed rod. 

2448. Yarn Winpino EB. Ashworth, Bolton- 
le-Moors.—24th May, 1 
The object is to increase +4 stability of the coiled 


ting | case situated at the rear of the machine, and an end- 


yarn, and this is effected by winding the 

the form of a cylinder with coned or bev 

THE Spent Lyes or Soap Works, F. 
T. Allan, Warrington.—24th May, 1882. 2d. 

This consists in precipitating gelatinous and albumi- 
nous matters and other impurities contained therein 
by the addition thereto of alum, chloride of aoe or 
crude pyroligneous acid, and withdrawing the said 
precipitate from the bottom of the retort. 
2450. Securine on Lockxinc Norts, H. Kemmler, 

May, “82. — —(Not proceeded 
wii 

The bolts or screws are made of any other form than 
circular, and the nut is formed of corresponding shape 
and secured by means of pins or teeth. 
a8. IMPROVEMENTS IN TELEPHONE TRANSMITTERS, 

Manchester.—24th May, 1882,—(Not 
with.) 2d, 

This relates to ‘improvements on patent No. 2497, 
2ist June, 1879, ted to A. Marr. It consists in 
mounting on the back of the diaphragm cells to con- 
tain the and the powdered carbon. 

2456. Improvements in APPARATUS FoR DRIVING 
Macuines, J. Swalwell, pein) 
London.—24th May, 1882.—(Not proceeded with. 


This relates to the direct driving of a sii 
machine by means of a friction pulley keyed on the 
armature ben re in combination with a number of 
shafts carrying loose friction pulleys driven by the 
flange of a wheel keyed on the shaft of we motor. 
2458. Sroprers ror Borrues, Jars, &c., N. Thomp- 

Brooklyn, U.8.—24th May, 1882. ‘6d. 

The inventor claims the com tion of a ball or 
handle with a stopper in such manner as to act as a 
loc means to such stopper, and at the same time 
as a means for facilitating the removal th from 
the bottle or jar. 
2459. Macuine ror SWEEPING on ScRAPING STREETS, 

B. W. Stevens, Birmingham.—24th May, 1882. 


This relates to the construction and combination of 
parts for collecting and lifting the dirt or mud swept 
or scraped into a ridge by means of scrapers or a 
rotating brush, or by pers and a rotating brush in 
toa tank or receptacle mounted upon a 

drawn by a locomotive engine ; that is to say, 
by means of a mud or dirt trough, scoop, collector or 


arn into 
ends. 


a ga carrying aseries of buckets or brushes or 


2461. Manuracrure or Four, W. R. Lake, London. 
—24th May, from W. 


ucing whole wheat 
flour, and also ‘he apparatus or produc 


2462. Marxinc Ovr Lawn Tennis Courts, C. A. 
Collins, Trowbridge.—24th May, 1882.—(Not pro- 
ceeded with.) 2d. 

This relates to the employment of a chain and an 
apparatus or frame to obtain the right angles. 

2468. Lirrinc anp Carryine CLorH, &c., T. Stead, 
Leeds.—24th May, 1882. 8d. 

This relates to the employment of a table which can 
be raised or lowered within a framework mounted on 
wheels. 
2464. Putrpinc Apparatus, W. H. 

stead.—24th May, 1882.—{Not proceeded with.) 2d. 

This consists of a perforated cylinder in which 
works a plunger. 
2465. Vatves, J. W. Durham.—%4th 

May, 1882. with. 
relates toa special arrangement ot valve and 
also of the cylinder face. 

2466. IMPROVEMENTS IN TELEGRAPHIC AND TELE- 
pHonic Apparatus, W. K. Lake, London.—24th 
May, 1882.—(A communication from F. van Ryssel- 

berghe, Schaerbeck, Belgium.) 

This invention relates to means whereby telephonic 
conversations can be carried on and telegraphic 
messages sent on the same wire. It consists in 

separa' the ordinary tel circuits from the 
undulatory telephone currents by means of induction. 

The currents are gradually produced and 
instead of being instantaneous. The 

figures show how this is done; A is a condenser, one 

face of which is connected to line L, and the other to 


Ham 


ex' 


cation with line by terminal branch line T B 
latter line must never be put cont, 
should always contain an electro- 

resistance or more. In the figure 
and the resistance of its magnet is inte: 


the line and earth. Electro-magnet R thus graduates 

the telegraphic currents, and provides the resistance 

necessary to the due propagation of the telephonic 

waves ti the B signifies battery, 

and E earth. 

246'7. Corron Presses, W. R. Lake, London.—24th 
from &. 


May, 1882.—(A communication B. Steers, 
‘ew Orleans, U.S.) 6d. 
This relates to improvements in the general con- 
struction of the press. 


2468. Bett Atarms, W. P. Thompson, Liverpool.— 
24th May, 1§82.—(A communication from F. N. 
Cottle, Boston, U.S.) 6d. 

relates tes to improvements in bell alarms perti- 
cularly adapted as a burglar alarm for doors, windows, 
or money drawers, and, with a slight modification, as 

a gong or bell alarm for bicycles. 

2469. Suurrie-sox oR REVOLVER APPARATUS FOR 
Looms, W. P. 
1882. — communication from B. 
Paris.) 6d. 

The revolver acontinuous circular move- 
ment always working in the same direction, which is 
communicated to it by a spring or he rey appro- 
priate device, and the mechanisms which act upon it 
at the will of the heme have for their function to 

its 


it the when the 
ite the shuttle-throwing 


required shuttle comes opp 
apparatus (“‘ picker stick” 
24°72. OversHozs or Patrens, &., C. 

Cologne.—24th May, 1882.—(Not proceeded with. 


2d. 
The is made of metal and provided with 


24'7S. Pianos anp Prantnos, F. C. Glaser, Berlin.— 
24th May, communication from A, Battes, 


onan consists in pianos and os having crossed 
of the arrangement of the s.rings with only a 
slight inclination from the horizontal line, in com 
nation with an oe of striking mechanism 
wherein the hammer is caused to strike downwards, 
by which means the upper part of the ——— is 
rendered of moderate height and capable of being 
transported separate from the lower part, which is 
is cantonal available as a cupboard. 
May, 1882, (Not proceaded with) 2d 
lay, with. 
The this invention is an improved rotary 
engine in ich the pies rather more than 


oath. 


m occu) 
cylinder and is caused to rotate 


Dd 
4 
$167, RAILWAY SIGNALLING Apparatus, D. Knight, 
Cambridge. —5th July, 1882. 
3170, Pavement, &c., Licuts, T. G. Webb, Manchester. 
2) 
ack, 
te ran phone office 
T O, where the apparatus is arranged in the ordinary 
manner. The telegraph office K is in direct communi- os 
[2466] A 
| — 
K 
; this 
. It 
ohms 
eiver, 
tween 
4 
of 
ya 
an 
on. 
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on an axis arranged ——, but moving concen- 
steam space being always charged with _— or a 
expansion against the 


Serv. J. Smith, May, 


te ists in the binati te or 
basket, coking chamber, sliding oe, pit, air 
ways, and valves or dampers. 
24°78. Printixc, CALENDER- 
axp Treatinc Faprics, J. Ashworth, Roch- 
dale.—25th May, 1882.—(Not proceeded with.) 2d. 
This relates partly to the employment of a ein 


2480. Ivprovements IN THE MANUFACTURE oF Com- 
PounDs ScrTaBLe FOR ELECTRICAL 
F. Field, Beckenham, Kent.—25th May, 1882. 

The inventor mixes woody fibre or cellulose in a x 
state of subdivision with “‘ black wax,” or the residue 
of the distillation of the mineral ozokerit, produced 
either according to Matthiessen's patent No. $778, 
1869, or Field and Talling’s patent No. 1938, 1875. 
After mixing, the whole is subjected to pressure. 
2481. - W. Thompson, Blackburn.—25th May, 


in the of a number of 
toath-ho tooth or otherwise nated studs, or inter- 
mediate differentially- toothed wheels, for the 
rs of the same as change wheels, in com- 
ation with ordinary —_ jon wheels, 

in the “taking-up " motion of loo: ‘or weaving. 
Orcans, HaRMONIUMS, J. B. Hamilton, 
Hammersmith.— 25th oe 1882.—{Not proceeded 

— 2d. 
invention ist 

reed, so constructed that Sed at bots 

ends and partially free at both ends. 

2488. UniversaL EmBROIDERY 
Gedge, London.—25th May, 1882.—(A communica- 
tion from E Cornely, Paris) 10d. 

This relates to improvements on patent “c. 2482, 
A.D. 1877, the object being to render the machine apt 
for universal embroidery, and as capable of workin 
as well with a number of needles as the ori 
** Bonnay” machine can work with a single needle. 
Autoyrs, G. A. Dick, London.—25th 

lay, 

This consists. First, in the method of manufacturing 
alloys of copper, zine—with or without tin—and iron, 
by viously alloying the iron in definite proportions 

with the sin zinc; Secondly, in deoxidising oxide or 
oxides contained in alloys of copper and iron, of copper, 
iron and zinc, of copper, iron, and tin, or of copper, 
iron, zinc, and tin, , by the employment of man, manganese- 
copper ; Thirdly, in introducing into the last-named 
copper alloys, by the employment of manganese- 
copper, a certain definite quantity of manganese 
beyond that required for the deoxidation of the oxides 
present ; Fourthly, in adding lead to the alloys con- 
taining manganese as lastly referred to. 


Suprortine Tensis Ners, CLOTHES-LINEs, &c., 
M. Croisdale, Manchester.—25th May.1882. 6d. 

a passes over a pulley and is attached to one 
end ee an arm or stud mounted upon the pole, and 
which arm or stud is capable of sliding along the pole 
so long as it is held at or about a at i tangles thereto, 
but when inclined in the d of the pull tightens 
itself self-actingly. 

248'7. Vetociprpes, L. C. Tippey, Balsall Heath.— 
25th May, mye proceeded with.) 2d. 

This relates to the of two 
wheels, one on each side of the large wheel 
bicycle. 

2488. Evaroratmsc anp DryInc APPARATUS FOR 
TREATING SEWAGE, ry W. von Nawrocki, Berlin.— 
25th May, 1882.—(4 communication from &. 
Adomezerski, Poland.)—(Not proceeded with.) 2d. 

This relates to improvements in evaporating pans. 
2489. Vatve Gear ror Escrves, W. R. Dawe, 

May, 1882.—(Not proceeded with.) 


mis relates to an improved arrangement of parts 
for communicating a variable extent of motion to the 
valve by the governor in order to maintain as nearly 
as possible a regular speed to the engine. 

2490. Measuninc A. Green, Handsworth.— 
25th May, oo proceeded with.) 2d. 

This ts in jointing ra 
rules, whereby om “may be converted into T squares 
either at right angles or at any bevel required. 

2491. Improvements 1x Srconpary Batteries, C. W. 
Vincent, Holloway, Middlesex.—20th May. 1882.— 
(Partly a communication from Baron mami 
Canada.)—{ Not proceeded with 

Relates to the construction of 
plates by metal cylinders formed a 
metals containing a large percentage of hy 
Lead in solution is preferably employed. 

2492. ror Currinc anp Benpinc 
To Form Luxxs, &c., W. R. Lake, London.—25th 
May, 1882.—(A communication from R. D. Evans 
and R. M. Green, Washington, U.S.) 6d. 

The inventor claims, First, the crosshead B, having 
dovetail grooves and the independent adjustable 
cutter and binder attached having 
correspondingly dovetailed heads, in combination 


Fic! 


J 
J 
| 


causes caps upon nipples to be struck at certain 
intervals, and thus give an alarm, 
2496. Brercu-Loapinc Orpnance, 7. Nordenfelt, 
Westminster.—25th Mav, 1882. 8d. 
This relates to patent No. Bega April, 1880, and 
consists in improvements in the arrangement of the 
firing mechanism. 


pper or other suitable 

metal around them to centre them in the bore of the 

gun when fired, and to take the rifling. 

2498. Door Fasteners, 4. M. Clark, London.—25th 
May, 1882.—(4 


tus provided with a hook, 

jamb of the door, for the 
purpose of fixing the fastening. 

2499. Macuivery For or Bortre Metts, 

A. Higginson, Liverpool.—26th May, 1882. 6d. 

A hydraulic engine of any suitable. ‘construction is 

connected directly to the spindle or bar carrying 

the drill or boring tool without the intervention of 


gearing, and the forward motion of the drill or boring 
tool is obtained by means of fluid pressure acting on 
the drilling or boring spindle or bar. 
2500. Heets ror Boots anp Sxogs, A. 
May, 1882.—(4 communication fro 
g, and J. Rothziegel vicina) 


“a. 

The heels are made of 
with teeth to attach them to the boots. The hollow 
part is filled in with a light material 
2501. An Improvep ComBINATION OF MATERIALS TO 

BE EMPLOYED AS AN INSULATOR FOR ELECTRICAL 
Purposes, B. Rhodes, Bow-road, and G. Binswanger, 
Aldermanbury, London. 36th May, 1882. 4d. 

This relates to the bi o ellac, 
resin, sulphur, finely wéered, ‘toa india-rubber and 

gutta- -percha. The whole is mixed and passed through 


feated rollers. 
2502. Looms, W. Mould and T. 
26th May, 1882.—( Not with, 
This relates means for simplif, ihe con- 


struction of the “dobby.” 

2504. Ve.ocipepss, J. Simonton, Ireland.—26th May, 
1882.—(Not proceeded with.) 2d. 

relates to a machine in which there is only one 
wheel having contact with the ground. 

2505. Ax.e-Boxes, H. Simon, Manchester.—26th May, 
1882.—(A communication from La Société Anonyme 
des Ateliers dela Dyle, Louvain, Belgium.) 6d. 

This relates to a means of constructing axle-boxes 
for revolving axles of wrought iron or steel. 

2506. Exrernat Lamps ror Rattway Trains, &c., 
R. M. Silber, London.—26th May, 1882. 6d. 

The inventor claims, First, the construction of 
reflector chimney for a lamp, consisting of an inter- 
nally parabolic conoid penetrated trans- 
a tapered chimney tube containing at its 
lower end the burner and air cone; Secondly, the con- 
of pair of oppecit chimney for a con- 

g of a of opposite ic conoi — 
ted ersely by a chimney tube containing the 
burner and air oy 

2507. Hor Prates, A. J. Boult, London.—26th May, 

‘ot 

by a gas-burner. 

2508. Macuinery ror Currixo Screw THreaps, J. 


nication 
The drawings show one form of instrument, and it 
consists of cylinder A with a hub X into which the 


pipe is inserted secured screws. The dic- 
carrying ring D is screwed into the casing and has 


A Fic.2. 


-D 


—_ a similarly-grooved die-block, and the standard 
carrying antifriction rollers attached thereto, 
= independently adjustable in a similar manner ; 
——_ diy, the combination, with the standards or dies, 
and the antifriction rolls attached thereto, of the 
slotted plate I and the screws J J!. 
2493. Hyprocuvoric Acip, J. W. Leather, St. Helens’ 
Lawcaster.—25th May, 1882.—(Not proceeded with with.) 


This relates toa means of producing rer 
acid practically free from arsenic and sulphuric 
2494 Ramway Brakes, J. M. Hollinshead, a 
May, 1882.—( Not proceeded 
wi 
The object is to so construct and apply brakes that 
the operating power for applying the brakes is obtained 
aoe the momentum of velocity or weight of the train 


24095. Sourpixc &c., W. H. Willots, Canter- 
bury.— 25th May, 1882. 2d. 


dle. ing 

forms are 

2509. Agriat Navication, A. J. Boult, London.— 
26th May, from A we 
Magdeburg, German; ot proceeded with. 

Ona puitable board fixed balloons 

gas, and on the outer side of the board are fixed shafts, 

which carry a suitable number of propellers. 


Carriages, &c., 8. Andrews, Cardiff.—26th 
882. 6d. 


This elates to the manufacture of carriages and 
the wheels, and also to the manufacture of axles and 
axle furniture. 


2513. Dress Fasrenrnas, F. Tew, London.—26th May, 
1882.—(Not proceeded with.) 2d. 

This relates to improvements in fastenings or clips 

for supporting stock: and for — gloves = 


This relates to a clockwork arrangement which 


2514. on Rattways, J. White, Bermondsey. 
— 26th 1882. 6d. 


aay, 
This in lines in such a manner 
that when the 8i ok are +5 to danger the inclines 
shall be b tween the 


two rails of the mee of railway, and when the signals 

are not set at danger shall be moved away from this 

central line. 

2521. Hypravuic Lirrs, &., J. M. Day, W. 
Green, and H.C. Walker, London.— 27th May, 1882. 


n inventors claim, First, in a hydraulic lift, 
causing the water from the supply tanks or available 
source to enter immediately below the piston or ram 
of the accumulator or balancing cylinder ; Secondly, 
the Piytae pling of the invention to an ordinary multi- 

ylinder, whereby the use of balance ——— 
are entirely with ; 
of apparatus for controlling the 
of the ram and cage. 
CenrraL Burrer anp Covpiino Gear, W. R. 
8. Jones, India.—27th May, 1882. 8d. 

This relates to the construction of combined central 
buffer and traction gear, so as to allow the buffer when 
working to be flexible. D is a rigid bar acting as 
buffer and drawbar, and is provided at each end with 
nuts and a washer plate, and = springs H_ to with- 
stand the tensile strain when it is acting as the draw- 


bar. I is the buffer spring to 

bar when acting as the bi The hole J, 

through which the bar passes, is nH, tapering, or 

wide-mouthed, so as to permit the bar D to take a new 
tion when the carriage deviates from a straigh 
e either laterally or vertically. 

2541. Arcuirecrurat Work, P. Ross, 
Hill.—80th May, 1882.—(Complete.) 4d. 

This consists of ework panels constructed with 
open-work ornamental figures or designs. 

2604. Improvements IN THE MANUFACTURE OF INCAN- 
DESCENT Etectric Lamps, F. des Vaux, Derby.— 
2nd June, 1882.—(A communication from dA. Bern- 
stein, Boston, U.S.) 6d. 

This relates to a means for insu: increased 
durability in incandescent lamps. This the inventor 
accomplishes, as shown in a. figure, by clamping 
between the enlarged ends of the carbons an oval body 


property of phosphoresence, such 
calcined egg or oyster shells, &c. This light-gi 
part D is partly or entirely covered with a film 
carbon deposited chemically or mechanically. 
3025. tn DyNAMO-ELECTRIC MACHINES, 
&c., B. A. Spo Cortland, New York, U.S.—27th 


June, 1882. 
is shown 


to a non-magnetic disc C, by bolts R, as shown in 2. 
The field magnet is com y of a casting E, to which 
are bolted the cores of helices F Fl, &, To the 


| 
Y \ Y 
i! 
< 
° 
>. 
° ° 
free end of each of these cores are secured castings 
G GI, &. say N, when G? and G* are 8 
in polarity. ement, 24 inventor claims, 
pk that coil lying internal to the 


WAS 
Zi 


manner as to automatically control the movement of 
said brushes relative to those points on the commuta- 
tor which coincide with the neutral nts of a trans- 

versely wound annular ar also 


— and for fastening and supporting other 


by solenoidg. 


SELECTED AMERIOAN PATENTS. 
From the United States’ Patent Ofice Oficial Gazette. 


268,4'7'7. Trunk Compounp Enore, J. Fish, 
Summit, N.J.—Filed February 24th, 1882. 
Claim.—1ln a compound engine having a 
trunk and a trunk casing extending the Tongth of 


a of the trunk, the combination of an expansible 

the outer end of the and a collapsi- 

es, * the inner end of the trunk casing, sub- 
stantiall scribed. 


208,516. Cuair, Bmil Michbach, Cincin- 


nati, Ohio. —Filed 2nd, 1882. 
Claim.—The fanning and cushioning attachment 


for rocking chairs, consisting of double-chambered 
bellows C, springs Q, aaaien connection TT}, and the 
discharge pipes or nozzles V V!, substantially asand 
for the purpose set forth. 
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SovutH KENsINcTON MusruM.—Visitors during 
the week ending Dec, 30th, 1882 :—On Tuesday 
and et free, from 10 a.m. to 10 p.m, 
Museum, B52 5 mercantile marine, Indian 
section, bal other collections, 5922, On Wednes- 
day, Thursday, and Friday, free, from 10 a.m. 
till 10 p.m., useum, 13,005 ; mercantile marine, 

Total, 42,770. Average of correspon wee 
in former years, 28.907. Total from the 
of the Museum, 21,582,101. 


Erps's Cocoa.—GRATEFUL AND COMFORTING. 
ya o— knowledge of the natural laws 
whieh govern the operations of digestion and 
nutrition, and by a careful the 
properties of well-selected a 
vided our breakfast tables np ad tely 
voured beverage which may save us many 
heavy doctors’ It is by the judicious use of 
such articles of ‘aiot that a constitution may be 
gradually built up until stron Be me to resist 
every disease, of subtle 
maladies around us = aie to attack 
wherever there is a my So int. We may escape 
many a fatal tre blood eeping ourselves well 
fortified blood and a properly nourished 
frame.” — Gazette. —Made simply 
with boiling rock, or only in packets 
labelled—‘‘ James Epps AND Co., Homeopathic 


London.”—{Apvt.1 
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THE ADOPTION OF STEEL IN ORDNANCE, 
PROJECTILES, AND ARMOUR. 

Ar the close of 1882 the authorities arrived at the im- 
t decision that all guns manufactured in future are 
to consist wholly of steel. This decision is to be highly 
commended, It was in the long run inevitable. When 
once steel had clearly shown that it was superior to 
wrought iron, even in the very qualities to which wrought 
iron owed its popularity, the results of the competition 
between steel and wrought iron was a foregone conclusion. 
This we pointed out in the last of a series of articles on 
the application of steel to the construction of ordnance— 
vide EncineEr, July 30th, 1880—two years and a-half ago. 
The Royal Carriage Department authorities, who had long 
before adopted steel to a large extent in the construction of 
carriages, gave as the results of tests—Ultimate tenacity, 
best wrought iron, 22 tons; Landore steel, in the soft 
state, 30 tons. Elongation—Best wrought iron, 30 per 
cent. ; soft steel, 333 per cent. Kirkaldy gave for 
soft steel rings from Vavasseur’s guns, ultimate 
tenacity, 35°15 tons; elongation, 24°25 per cent. On 
this we remarked that we believe that “the intro- 
duction of steel built-up was a mere question 
of time,” and that “ those who have preferred 
wrought iron, not from prejudice, but for the sake of 
its qualities, may with complete consistency adopt steel as 
soon as it is proved to in astill higher degree those 
very qualities which they valued in wrought iron.” The 
articles to which we refer were written, after taking t 
ins to communicate with and collect facts from ail the 

t known manufacturers of ordnance, viz., Armstrong, 
Vavasseur, Whitworth, Palliser and Krupp. On the 
abstract question of ordnance we have vee nothing to 
add to what we then wrote. The introduction of steel, 
however, has been perhaps more rapid than we looked for. 
Colonel Maitland, who became superintendent of the gun 
factories in the Royal Arsenal in the spring of 1880, has 
from the beginning recognised the value of steel, and 
has pushed its adoption forward. Probably the new 
committee on ordnance have been in its favour, and 
so the t change has come about; a change, be it 
observed, which, while it brings in the system advocated 
by Whitworth and Vavasseur, may be adopted without at 

doing violence to our preference for the original built- 
kee of Armstrong to the cast steel guns of that day. 

e material steel has proved its powers to be so t 
that it has displaced wrought iron; but the principle of 
building up guns has held its own throughout, and has 
superseded the massive castings formerly used abroad. We 
can hardly say that the coil principle has gone out, for steel 
bars have been heated and made into coils, and in this form 
steel has been introduced in some of the more recent guns. 
This we do not expect to be a ox smgare feature in con- 
struction, such treatment not being suited to steel as 

inted out by Sir W. Armstrong’s paper, published in 

E ENGINEER, Sept. 8th, 1882. Doubtiess we may shortly 
see patterns of our various service guns consisting entirely 
of steel tubes, jackets, and exterior hoo Steel riband, 
which being applied cold differs entirely from cylinders 
made of coiled steel bars, must be an after consideration. 

The — of steel, however, will not be confined to 
guns an i Colonel Inglis’s Committee on Plates 
and Projectiles reported early in this year that chilled iron 
shot were almost useless against steel-faced armour, and we 
may add to their statement the fact that abroad chilled shot 
have, in a measure, failed inst chilled iron armour. 
Steel is necessary to destroy hard armour of any kind 
whose surface op much resistance, because a chilled 
shot shivers he a shock received before its head 
enters and finds support. There is great difficulty in 
making trustworthy cast steel armour-piercing projectiles, 
and those of forged steel are very costly. Nevertheless, the 
difficulties which beset the question can hardly fail to be 
overcome, and even at the present moment a proportion of 
steel projectiles is approved forservice which proportion will 
be greatly inc , we think, as time goeson. Then,again, 
common shell are being made of steel by Krupp, and to a 
certain extent in this country. A steel common shell may 
be made to contain a much r bursting charge than 
one of iron; and owing to its tenacity it has the power of 
resisting the force of explosion longer and enabling the 
bursting to be more thoroughly ignited, and its 
force more completely developed, before it yields, The 
superiority of steel also suits it to the thin cases employed 
in Eye nel shells. 

i 
steel shield showed of what t things steel was capable 
under certain conditions. We have subsequently heard 
that Cammell’s compound armour of wrought iron with a 
steel face had done better than a plate of Schneider's at 
St. Petersburg. This was on a smaller scale, the plates 
being 12in. thick, while those at Spezia were 19in. in 
thickness. We hope that Cammell’s and Brown’s com- 
pound plates will soon be as completely and thoroughly 
worked on the larger scale as on the smaller one. We 
must not be understood to say for a moment that the com- 
pound system will not hold its own. It seems a sound 
principle to have harder metal in front and that which is 
tougher behind, but just as our principle of building up 
guns has carried the day, but is no longer embodied in 
wrought iron but in steel, so we think it may be with the 
principle of steel-faced armour. Do not the same argu- 
ments apply to this case that we brought to bear on the 
question of the guns in 1880? If steel has greater 
tenacity and greater elongation than renee iron, will it 
not in the long run make a better foundation plate for 
armour! Will it not as certainly replace wrought iron on 
this scale as in boiler plate, where it had the disadvan 
of difficulty in welding? In this case, then, we might 
expect to see a hard rolled steel face united by cast steel to 
a soft steel foundation plate. This, indeed, is included in 
the Sheffield patents. Hitherto, it has not yielded such 

results, but in the end we think it ought to succeed, 
e could hardly term this a compound or steel-faced 


ly, to come toarmour; in November last Schneider’s | gas. 


late, perhaps, but it would possess all the recommen- 
ana of the original design, and embody the same princi- 
ples in it. Armour is entirely made by private manufac- 
turers, but most of our guns and projectiles are made in 
the Royal Arsenal. In the course of the next two or three. 
years, then, we may expect to see great changes in Wool- 
wich, steel works springing up in the Laboratory and Gun 
Factories where at present none exist. 


NEW SYSTEMS OF BURNING GAS. 


the alarm created some time back by 
the announcement that electricity was about to compete 
with gas, the older style of illumination continues to 
form the basis of successful commercial enterprise. 
At the present time the consumption of gas in Lon- 
don may be reckoned at about 5000 cubic feet per 
head per annum, representing approximately a 
ton of coal. If all this gas were used for lighting pur- 
poses, and consumed in Sugg’s standard burners, the light 
afforded per head of the population would be equal to 
16,000 candles, or the light of ten candles for fully four 
hours per day throughout the year. The consumption 
of gas in London advanced 58 per cent. per head between 
1869 and 1881. One of the most hopeful features of the gas 
supply is the extent to which the electric light has stimu- 
lated the exercise of inventive skill in the production of 
improved modes of combustion. A recent instance of this 
kind is afforded by the incandescent gas lamp of M. Cla- 
mond, founded on the principle that there is a possi- 
bility of obtaining more light from gas by employing it 
as a heating agent than by burning it directly. This 
lamp may be com to the device employed in the 
Drummond light, hot air being substituted for oxygen 
and mixing intimately with the ordinary illuminating gas. 
This mixture is ignited in the meshes of a finely spun 
asbestos wick, and the combustion which takes p 
raises the material to a state of incandescence. The wick 
Jasts about forty hours, and thus requires to be chan 
about once in eight days. The lamp burns with the wick 
downwards, so as to prevent shadow. The result has been 
the production of rather more than six candles up nearly 
to ten candles per cubic foot of gas, on a consumption 
ranging from 6°35 to 176 cubic feet per hour. It is a 
drawback to the system that a special distributing plant 
is necessary to bring the air to the lamps, and the air has 
to be supplied under pressure. The project is warmly 
espoused by M. Servier, who contends that the cheapness 
of air as compared with oxygen gives the Clamond burner 
the prospect of ——— commercial success. The system 
seems to be particularly applicable to factories and 
establishments where a supply of compressed air can 
readily produced on the spot. 

A supply of compressed air is also required in the incan- 
descent gas lamp devised by Mr. James Lewis. Air and 
gas are mixed in an apparatus resembling a Bunsen 

urner, and the flame is used to produce luminosity in a 
cap of platinum wire gauze. Pipes have been laid and 
lamps put up on this principle in Clerkenwell. Here, 
again, there is an advance in the illuminating duty of the 
gas compared with direct consumption. If our readers 
will turn to Tue Encinzer for January 17th, 1879, they 
will find that what is now being done in this direction was 
there suggested in a leading article on “The Possibilities of 
Gas Lighting.” Taking as a basis the Woodbury lamp, in 
which gas and air heated are used under pressure, we 
explained how the Leeds Town Hall, for example, might 
be lighted, the engines used to supply wind to the organ 
being utilised to supply compressed air to the burner, and 
we have yet to learn that the systems of Clamond and 
Lewis are superior, even in details, to the methods of 
obtaining light which we then sketched out. 

The Siemens regenerative gas burner has acquired a 
a reputation, both in to the intensity of its 
light and the economy of its consumption. The inven- 
tion is being applied not only to the production of large 
and powerful flames, but also to the smaller class of 
burners, such ‘as the ordinary bat’s-wing or fish-tail. Its 
ee to street lighting is illustrated in the metro- 
po is by the brilliant lamps which now illuminate Holborn 
rom the Viaduct to Gray’s-inn-road. The principle 
0 yo is well known as that of heating to a high degree 
both the gas and the air which feed the burner, and 
utilising for this —— the heat still remaining in the 
waste products of combustion. Some of the best autho- 
rities have tested the Siemens burner, and obtained 
remarkable results, based on the standard of 16'4-candle 
Early in the year the late Mr. Keates recorded in 
this way 5°8 candles per cubic foot, with a consumption of 
6°6 cubic feet of gas per hour. About three months later 
Mr. Heisch observed as much as 7°13 candles cubic 
foot, on a consumption slightly less than the foregoing. 
Mr. F. W. Hartley obtained the light of 357 candles by 
the consumption of 60 cubic feet per hour. The unsightly 
form in which the lamp was originally presented to the 

ublic is now in a great measure remedied, and its use is 

ing extended in various directions both at home and 
abroad. It is employed in scme of the railwa; 
stations, in factories, and elsewhere. The light is remark- 
ably steady, and its purity is such that delicate shades of 
colour are accurately distinguished by it. The apparatus 
itself has been ——- so as to encourage its more 
general adoption. There are, however, serious objections 
to its use. It is easily set smoking, as may be seen any 
evening in Holborn, and to be worked to advantage it 
~— to be moderately turned up at first, and when 
we 


heated, turned up , Which means two visits from 
the 
The Grimston gas burner has been the subject of high 


encomium from Mr. George Livesey—an excellent 
authority on such a subject. Mr. Grimston has been 
actuated by a desire to improve on the Siemens regenera- 
tive urner, SO as to something equally 
effective and less cumbrous. He has so far su ed as 
to obtain a very brilliant light by somewhat simple means. 
The arrangement is like that of an inverted torch, and 


consequently there is no shadow. The whole of the flame 
is exposed to view, and hence there is no invisible waste. 
In the first working model made by Mr. Grimston, ten 
cubic feet of Chartered—common—gas per hour produced 
the light of sixty candles. This is Fgre sy converting 
16-candle gas into 30-candle gas, and happily the system 
answers nearly as well with small burners as with large. 
The principle is that of the Siemens burner, so far as 
concerns the use of hot air and hot gas, but the mode of 
effecting this is such as to admit of great compactness in 
the mechanical arrangements. 

The name of Mr. William Sugg has long been identified 
with improved gas lighting. = of the latest achieve- 
ments by this inventor is the production of a light equal 
to 700 candles, at a cost for gas of only sevenpence = 
hour. Mr. en Bray, of Leeds, has developed his e% 
flame system with great success, These two inventors have 
rendered signal service by improving the character of the 
more moderate class of gas-lights.)s We might mention 
other inventors in the same department, tending to 
give the public the benefit of a brighter and cheaper light 
rom gas than was known a few years ago. There is gain 
in this respect both to the producer and the consumer, and 
the improvement effected in the use of as an illumi- 
nating agent enables this commodity to hold its ground 
more surely in the presence of the electric light. In the 
Exhibition of Electric and Gas Apparatus now going for- 
ward at the Crystal Palace gas appears in a very satisfac- 
tory guise, and the leading inventors are well represented. 


WIRE ROPE HAULAGE ON TRAMWAYS. 

Tuer formation of the Steep Grade Tramway Company, for 
the construction of the Highgate Hill tramway, proved so suc- 
cessful, and the system has been received with so much favour 
in several towns in England and the Continent, that the forma- 
tion of a large company is announced, styled the Hallidie Patent 
Cable Tramways Corporation, with a capital of £1,000,000, of 
which one half is now offered for subscription, the company bein, 


ged | formed to grant licences on royalties, and to construct, work, 


lease tramways on this system. We have in previous impressions 
referred to the system as carried out in San Francisco and 
Chicago, and shall give some details of the Highgate tramway 
in another impression. Meanwhile, we give on page 30 a per- 
spective view of the system of working with closed cars, hauled 
by a vehicle, which, instead of being a dummy. is constructed 
so as to form an open car, in the centre of which are the two 
screw hand wheels, by means of which the attendant operates 
the coulter, which through the centre of the floor of the 
car, and through a slot in the tube in the centre of the road- 
way, where it grips the cable which is constantly running 
therein. Beside the ordinary brake applied to the car wheels, 
a slipper brake, as shown between the wheels, is attached for 
application on very steep grades. This is necessary, as grades 
can be worked on this system which would be out of the ques- 
tion with horses or ordinary locomotives. 

The slowness with which horses are being superseded by 
mechanical power to do the heavy work of tram-car haulage is 
not the result of objection to mechanical power of itself, but to 
the want of efficiency in the steam or other engines which have 
been at different times employed for the purpose. In many cases 
this want of efficiency can hardly be said to have resided in the 
engine itself, but rather in the tramway, which has often been 
utterly unfit for haulage by locomotives, and while being ruined 
itself has ruined the engine. In the north and centre of England 
and in Scotland steam locomotives are being used on good roads 
with promising results; but there are towns and streets in 
towns in which it would be inadmissible under any circum- 
stances to allow the passage of steam engines. The cost of haul- 
age should be lower by tramway locomotives on good tramways 
than by horses, and this, as well as the power of locomotives to 
ascend thesteeper gradientsand to put up with the frequent stopping 
and starting, all of which ruin horses, has been the incentive to 
the adoption of mechanical power. In respect of freedom from 
objections, such as escaping steam, smoke, cost of repairs, and 
also on the score of cheap haulage, the wire rope system of 
Hallidie has the advantage. Although new for tramway 
purposes in this country, thousands of tons of coal are hauled 
per day in our mines by means of wire ropes used in a manner 
very similar, but under inferior conditions, to those under which 
they will be used on the street tramways. From years of ex- 
perience the cost of haulage by the rough apparatus below ground 
has been ascertained, while by the actual experience in the United 
States the system has been found to work tramway traffic so cheaply 
that in San Francisco it earns from 14 to 30 per cent. on the 
capital expended. In England, or at any rate in London, the 
cost of installation will, no doubt, be higher than in San Fran- 
cisco or Chicago, but it is estimated that the working expenses . 
and profits on the tramways in London would be reduced as 


follows :— 
Horse Haulage. Cable Haulage. 
Working Working 
Dividend. Dividend. 


North Metropolitan 
Co. 


London Tramways 
London Street Tram- 
ve HO 875 .. 41°75 .. 165 


These are actual working figures, from the books of the London 
companies, compared with estimates only. The estimates have, - 
however, good foundation, and there is little doubt that the 

system will rapidly grow in favour, for the cost of haulage is the 
chief item in the enormous proportion which the working 
expenses of tramways bear to the whole receipts. In spite, 


Y | however, of this heavy proportion, the extension of tramways 


promises to be as rapid in the near future as it has beenduring __ 
ccording to a return last session 
by Lord Sudeley, the length of tramways open for traffic in 
England in 1876 was only 94 miles ; in June, 1882, it was 444, 
or nearly five times as much. The total number of passengers 
ied, which was 89,442,108 in 1878, was 187,875,779 in 
1882—that is, it had more than doubled ; and the — 
expended had risen between 1876 and 1882 from a ion 
and a-quarter to six millions and a-half. The figures for the 
United Kingdom are striking. In the year ending June 80th, 
1882, no fewer than 257,760,060 passengers were conveyed, and ~ 
the receipts amounted to £1,970,350. Nor is there the slightest 
ground for thinking that the development of tramways has 
come nearly to an end. The schemes of which notice has 
actually been given are numerous and im t, In 
cities, such as Birmingham, Wakefield, Hali Macclesfield. 
and Portsmouth, new tramways are projected; several are on 
the Hallidie system, and a considerable number of the schemes 
to be dealt with next session relate to London. 
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THE accompanying table gives 
consulted by any one interested. 


SHIPBUILDING IN GREAT BRITAIN 
iculars of the shi 


it will be found 


besides full particulars of the vessel. 


It will be seen from this table that no less than 905,941 tons of shi 


in the history of shipbuilding. 
The following figures, compiled from the last volume of the “ Bureau Veritas,” show 
the sailing tonnage of the seven principal maritime nations :— 


IN 


1882. 


built in Great Britain and Ireland in 1882. It has been compiled from “ Lloyd’s Register Book,” which can be 
e year and month when any ship is built, together with the builder's name, net, gross, and under-deck tonnage, 


Vessels, Tons. 
18,035 5,319,872 
6,057 ... 2,054,685 
4,112 ... 1,381,203 
2,871 ... 933,387 
... 924,957 
2,155 ... 477,072 
. 2,536 406,370 


pping were turned out of the shipyards of this country in one year—a work, we believe, unprecedented 


The following table shows the steam tonnage of the seven principal maritime 


nations 


Germany ... ... 
Italy ... 
Russia se 


Gross. Net. 
5,352,549 8,462,807 
748,012 ... 445,479 
561,318 . 371,853 
411,525... 
142,249... 95,848 
138,291 ... 90,857 
66,387 


W. Doxford & Sons, Sunderland. | Richardson, Duck, and Co., of | A. Leslie and Co., of Newcastle. | R. Steele and Co., of Greenock. | D. and W. Henderson and Co., | J. Elder and Co., of Glasgow. 
Corean Tons. | ss Abissinia | Cape Ch 
ss. Catterthun.. .. .. .. 2179 | ShipAndora .. .. .. .. 1720 | Giava .. | shipInvermaid | Armenia .. .. .. .. 3806 3588 
bk. County of Pembroke .. 1098 | Ship Combermere .. .. .. 1727 2224 | ss, Modena .. .. .. .. 1211 | Birkegate .. .. .. .. 1458 | Insulinde 2907 
88. City of Liverpool .. .. 3514 | 88- GloucesterCity.. .. .. 1940 | James .. +. 1767 | ship Routenburn .. .. .. 2097 | 8% tia 8096 | ss. Prins Alexander 2978 
ss.Congella .. .. .. .. 1597 | 8% JerseyCity .. .. 1936 | LargoBay.. .. . 1706 | ss.Savona.. .. .. .. .. 1211 ——— | ss. Prins Frederik.. .. 2997 
ss.Coban.. .. .. .. .. 1055 | ShipKelat .. 1 ss. Poushkin |. |. .. 1485 | ss, Wicklow .. .. .. .. 987 Total tonnage .. .. 8450 | gs. Stirling Castle.. |. 4423 
ss.Glanwern .. .. .. .. 980 | Ship Magician.. .. .. 1712 | ss. Robert Dickinson .. .. 1978 pore se 
8s. 3008 =n. ss. Thomas Melville .. .. 1781 Totaltonnage .. .. | Murdoch and Murray, of Port Total tonnage 25,915 
ss. Turquoise Total tonnage .. .. 16,371 A, and J. Inglis, of Glasgow. Tons. W. G ac West 
W. Richardson d: Co., Newcastle. | pohemia Tons. | ivanhoe Hartlepool. 
Dobie and Co., of Glasgow. Total | Patria .. + ++ 887 | 8s, Boston City 2334 
Tons. | $8 Amalfi.. .. .. .. .. 2345 | ss. Dryburgh Abbey 2264 tonnage ss. Rydal Fell + «+ 601 | ss. Beechville.. .. .. .. 1747 
. Henry James .. .. 986 | 8s. Chrysolite.. .. .. .. 1619 | Pe os. Durbam City .. .. 3546 
Hill .. .. Total tonnage .. .. 15,573 Total tonnage .. .. 6010 Tons. incent 
Total tonnage .. .. 19,952 Short Bros., of Sunderland. Blumer and Co., of Sunderland. | ®8- Cityof Rome .. .. .. 8415 | Hawarden... |. 1816 
Total tonnage .. .. 19,141 Tons. Tons. | | Merannio 1036 
es. Ahdeek .. .. .. .. 1536 | 88. City o 
"ee ee 1725 88. oo 2260 otal tonnage 559 | ss. York City .. 2895 
5346 | 88- Clan Buchanan.. .. .. 2933 | 88. Westergate.. .. .. 1794 | ss. Vere 
.. .. .. .. S16 os. Edam 9957 | 88 Perseverance .. .. .. 1113 Aitken and Mansell, of Glasgow. Total tonnage .. .. 38,050 
Total tonnage .. 19,113 1727 ‘otaltomnage .. ..11, Tons. 
ss. Lydia Monarch.. Total tonnage .. .. 15,41 enian 
W. Denny Bros., Dumbarton, |  Stmboul.. 202 Osbourne and Graham, of Sun- 
Tons. Total tonnage .. | Curle, Co., Glasgow. derland. 
ss. Antonio Lopez.. .. .. 3460 4 Tons. ons. | steels. Victoria... 
ss.Cormorant.. .. .. .. 2255 | Ashdene .. .. .. .. 1188 
ss.Goorkha 4104 | Zyne Iron Shipbuilding Com- | 88. Concordia .. 3544 | Dr Araroa .. .. .. .. 1334 Total tonnage 10,353 
es. India .. .. .. .. .. 4065 pany, of Newcastle. —| 
ss. Manapouri... 1783 Tons, | 8. Gorilla... .. .. .. 
steels. Mahinapua.. 423 | ss: Clytha.. .. | Ship Loch Moidart. 99g, | 88 Elk .. .. 1476 | McIntyreand Co., of Paisley. 
ss. Quetta... $302 | se Clan Murray | Ship Loch Torridon .. .. 2081 | DE. Ganges .. .. .. .. 1529 Tons. 
— | es. Clintonia .. 1970 | 88: Pelican .. 2586 | 
Total tonnage .. ..21,261 | ss. George Heaton.. . 2215 | 88-Scalay.. .. .. .. 783 Total ss. Alpin + «e e+ 1059 | ss. Mimard Castle .. .. .. 2460 
1970 | ShipSiren.. 1555 otaltonnage .. .. 9329 ss. Crete .. 492 | Middlesborough” 127 
ing, of Sunderland. ss. Muriel .. ce ee 2108 88, eon os 507 | a8. 8. J. Oteri.. .. .. .. 989 
102 Total tonnage .. ..15,736 | Hodgson and Solsby, of Blyth. = on. Up 
++ 199 | Sunderland Shipbuilding Co. | ss. Blagdon .. .. .. .. 2002 | 652 
ss. City of Hamburg ss. Baines Hawkina 746 ss. % 879 Total tonnage oo 25,881 
ss. Laju .. es. Florence .. .. .. .. 349 Oswald. 
ss. Oliveto Tons, | Drachenfels .. 225] | Muriel... .. .. .. .. 105 Total tonnage 7780 Tons. 
br. Paposa 2093 | Hermann .. 2879 | 88: Montserrat... .. .. .. 1088 AM ship Androsa 1999 
es. Rhodora 5095 | 88 Harbinger:. | Pelham .. .. .. .. 850 ss. Chateau Lafite.. 8462 
88. W. Pickersgill and Sons, of | ship Darjiling.. 2002 
| Cilurnum Total tonnage .. .. 15,193 otal tonnage = .. 158 Sunderland. ship Frankisten 
tonnage .. ..19, ss. City of Newcastle .. .. 1985 i . ‘ons. | ship The nemann.. .. 199 
Russell and Co., Port Glasgow 8s. Darlington... Caird and Co., of Greenock. Austin and Son, of Sunderland. ship Victoria Regina .. .. 
* | 8s. Dordogne .. .. .. .. 72 Tons. Tons 
ss.Schaldio .. .. .. .. 2021 | Carthage | 1140 Total tonnage .. .. 18,462 
3 | ss. Laura... .. nd Son, of Liverpool. 
deeth .. .. Total tonmage .. ..15,675 | es Saigon. 1224 | ss. Rocklands 953 tonnage 
be Schlesinger, Davis, and Co., of Total tonn Talley Abbey .. .. 688 
Wi we, ant Ch. Total tonnage .. .. 5248 | Jrvineand Co., West Hartlepool. | br. Bankville 1042 
Tons, | Turnbull and Son, of Whitby. 
ship Falls of Afton 1689 Tons. | Batram and Haswell, of Sun- me ss. Knight of St. Patrick 2311 
ship Falls of Dee .. ss. Baron Androssan .. .. 1451 derland. | 8%,Knight of the Bath .. 2811 
br. Henry Swayne... + 1752 | gs, Everilda .. .. 1455 ship Orealla .. .. .. .. 1848 
++ s+ 1682 | Florence 9218 | Aleopa.. .. .. .. .. 895 | Rocklands.. .. .. .. 953 Pawnee .. .. 1798 
ship Kilmodan = ss. Highgate... -- 1451 | ss. Clan Monroe 2197 ss. Talley Abbey .. .. 957 es. Peconic -. 1196 
ship Nerbud: ss. Matthew Bedlington .. 2216 | ss. Clan Mackay .. .. .. 2171 ss. Picqua.. .. 1796 
—— | | .. 1658 | on Total tonnage .. .. 5567 | ship Windsor Park |. 1840 
With Total tonnage 14,000 | Zenobia .. .. .. 2069 | ss. Palm Branch .. .. .. 1706 | Palmers and Co., of Newcastle. Total tonnage .. .. 20,475 
y and Co., Hartlepool. Tons. 
Total tonnage .. .. 13,981 Total tonnage .. .. 10,706 .. 1296 | Hall, Russell, and Co., of 
Shields. Earle’s Shipbuilding Company, | Scott and Co., of Greenock, Bracadaile 
88. Billow .. es. Agnes Otto of Hull. Tons. 88. 2743 es, Austerlits .. .. .. 1658 
ss.Grantully .. 1694 | ss. Angola... .. 1966 | Cavour.. .. 632 | 88. ss. Douglas .. .. .. 1566 
88. City of Bristol . 15 | ss. Clan Macdonald .. .. 2642 | 88. 13 ss, Fooksang .. .. .. .. 1557 
ss. Elgirshire .. + s+ ++ | pals, Marco Aurelio .. .. 785 | 88. 2114 — 
ss.Hesper .. .. 2990 | ss, Omniopolis .. .. .. 1217 | 88.G 1450 Total tonnage 4776 
os. Lindus os. Langdon = .. -. .. 1872 | Zodiac... . 1ia | 8085 | 2805 | Mitchell and Co., Newcastle, 
Marina > ac = Total tonnage Total tonnage .. .. 10,924 | 88. 
Trenegice 1818 | J, Reid and Co., Port Glasgow, | Whitehaven Shipbuilding Co, | Mareca -- | America... .. 2118 
R. Thompson ana Sons, of Total 16.646 br. Bolivia .. . 8s. Prin es oe ss.India .. .. 1551 
Sunderland, br. Carleton .. .. .. .. 1358 | Hercules .. .. .. .. 1155 | os, Roxburgh |. — 
London and Glasgow Shipbuild- | Pr Cloucaird .. .. .. 1361 | Marion Lee 688 | 96. 8 1988 | ss, Lady Dalhousie” 1982 
adn ing Company, of Glasyow. | Ship Wasdale .. .. .. .. 1879 | Suez .. 2125 | M. Meanatchy .. 2111 
ss. Barnsley .. .. bk 4 ———— | os. Tredega? +o» Vajirunhis .. .. 1176 
ss. Cubano... Total tonnage .. .. 6265 ss. Polynesia .. .. 219% 
es. Glenogle Total tonnage .. .. 7633 Total tonnage .. ..43,129 | ss, Polaria .. .. 2724 
lasgow. . Stephens a Glas w. 88, 5W 08 08 
ss. Zakynthos... |. 3502 Total tonnage 15,639 | Victoria’ pe. | se Cameo .. Sunderland. 
a ons, 3 os © os 08 ef 
Dunean tind Co., of Glasyow. | 202088 
ship Columba 1794 | J+ and @. Thompson, Glasgow. Tons. | ss. Mudela.. .. .. .. 1712 | Dorect.. .. .. .. 2638 
‘ ship Jessomene .. .. .. 1950 Tons, | ship Amphitrite .. .. .. 177 ss. M 00. 00 1533 
ship Garfield ship Mylomene 1949 | ss. Catalonia .. .. .. .. 4841 | ss. Arracan .. .. .. .. 2880 | s8. NorthSea.. .. .. 
ship Muncaster Castle.. .. 2104 | ss. Moor .. .. .. .. .. 8688 | shipHermes .. .. .. .. 1464 | 88. Pallas.. .. .. .. .. 595 | ss. Maritana .. .. .. .. 1862 
ship Orchomene .. .. .. 1586 | ss. Spartan .. .. 8491 | ss, Katherina Clark .. 803 | ss. PicterdeConinck .. .. 3310 | ss. Nutford .. .. .. .. 1214 
steel ss. Winncbah 189 | shipThalatta .. .. .. .. 1798 | as. Servia.. 7392 | ws. mington 1958 ss. Sorrento .. .. .. .. 2871 | a8. Rosella .. .. .. .. 1416 
1390 | ship Walden Abbey .. .. 1799 | ss,Thames .. .. .. .. 4101 ship Poseidon.. .. .. 1778 | 88. WhiteSea.. .. «. 1119 | 88, Recta .. .. 
Total tonnage .. .. 18,590 Totaltonnage .. .. 14,769 Totaltonnage .. .. 23,513 Total tonnage .. .. 10,660 Total tonnage .. .. 29,570 Total tonnage .. ., 22,502 
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RAILWAY MATTERS. 


THE London and South-Western Company’s curve line between 
Hounslow and Twickenham has been opened. 

In the United States, 9171 miles of railway were made in 1882, 
as compared with 6649 miles in 1881 and 534 miles in 1880, 

Or several reports just received by officers of the Board of Trade, 
two relate to accident and damage done by timber and steel bars 
improperly loaded with goods wagons. 

M. M. DEBARNOT ET JACQUOT proposes to construct locomotives 
with the axles above the boiler, thus giving a larger diameter of 
wheel, and consequently greater speed without increasing the us' 
number of piston strokes per minute. This is not new. 


In concluding a report on the collision which occurred on the 
81st October at Fenchurch-street station, on the Great Eastern 
Railway, when a Tilbury train came into collision with a Great 
Eastern Company’s unattached tank engine, Major-General C. 8. 
Hutchinson says: ‘‘ Had the Tilbury train been fitted throughout 
with a quickly acting continuous brake in the driver’s hands the 
collision Gul most probably have been prevented.” 


A very ingenious electric clock for use in railway stations has 
been recently exhibited in Boston. It gives automatically the 
signals for starting trains at the proper times, and it is automati- 
cally regulated at noon each day by electric impulse from some 
astronomical station. Though the details of the apparatus are 
rather complicated, the Z'imes says the principle is simple. The 
mechanism for giving the signals shows two discs, each pierced with 
1440 holes, arranged in spirals of twenty-four turns, with 60 
holes in each turn, Small metallic pegs are inserted in the holes 
corresponding to any given minute and hour, and the contact of 
these with an electric conductor re of the current for 
the signal, When any change is made in the time of starting 
trains, the pegs are shifted. One, two, three, or more successive 
and different signals can be given for each train. It is proposed to 
connect all the stations of a railway with the main office, so that 
signals for starting trains will be given from a single apparatus. 


As an instance of Austrian railroad regulation, the Railroad 
Gazette gives the following:—‘‘A company proposed to accom- 
modate a number of waite people living along its line by 
changing @ second-class compartment in one of its cars into a first- 
class, and placing it at the disposal of these people without change 
from the second-class rate, making it a sort of private compartment 
for the use of a special company. The Ministry of Trade held this 
to be a case of undue discrimination, and refused to approve the 
arrangement unless the road should permit every purchaser of a 
given number of second-class tickets to ride first-class. If the 
requirement were that every company of an equal number should 
have the same privilege as the one for which the arrangement was 
made, there could be no objection to it. But the case is an 
illustration of the disposition of European States to avoid any 
appearance even of violating the principle of equality —further 
evidence that the French revolution has revolutionised Austria 
even,” 


In an article on the effect of free canals on railway traffic, the 
Railway Gazette says :—‘‘ The canal shipments cannot be said to 
have been reduced by the competition of the railroads except in 
the years of long and desperate railroad wars, namely, in 1876 
and 1881 ; they were larger on the average in the five years ending 
with 1881, including that year of the worse railroad war, than in 
the five years ending with 1875, when there was no such season of 
very low rail rates—56,600,000 in the last and 52,000,000 in the 
first five years; and the largest grain shipments ever made by 
canal were in 1880, when they reached 77,271,127 bushels. The canal 
has remained important, but comparatively it is less important than 
it used to be, There is an important lumber trafficon the canal, 
sometimes greater than the grain traffic, and the shipments of coal, 
ore, salt, &c., are considerable; but for none of these shipments 
do the railroads compete as they do for grain. Tolls were taken off 
from some articles of merchandise some time ago, with scarcely 
any effect on shipments, Grain shipments will, if anything, be 
increased by abolition of tolls.” 


A CORRESPONDENT writing to the Jimes on a recent break-down 
of a goods train on the Great Eastern Railway, says “‘the signalman, 
whose promptitude and judgment averted a accident, has met 
with the recognition and reward to which he was so justly entitled ; 
and that the engine-driver of the express train who received his 
and behaved with equal has also been 
similarly rewarded. The case was this—The down express train 
approached the Angel-road station of the Great Eastern Railway 
with the distant and home signals taken off to allow it to pass 
through at speed, when the signalman heard a noise as of some- 
thing wrong in a goods train pe in the opposite direction. 
The express train had already passed the distant signal, and was 
within a comparatively short distance of the home signal, when 
the signalman threw up the red light of the home signal in his 
face on finding reason to appreliend danger. The engine-driver at 
once applied the Westinghouse continuous brake, with which the 
train was provided, and brought the train to a stand in 200 yards, 
within ten yards of the home signal; and thus averted what would 
otherwise have been a very serious accident,” 


Tue strong feeling in support of the water-ways in the United 
States showed itself in the recent elections, In New York it was 
voted by a large majority to render the Erie Canal free of all tolls, 
and to raise such sums as may be necessary to keep it in repair or 
enlarge it by means of taxation. In Illinois the amendment ceding 
the Illinois and Michigan Canal to the general Government was 
also carried. The latter transfer is upon the understanding that 
the canal will be enlarged for the whole or a portion of its length, 
and shall form a through water-way from the lakes to the 
Mississippi river. This will give a free water-way from the 
Mississippi river to tidewater. Such a route cannot be opened 
without material effect upon existing channels of traffic, but, 
according to the Railway iew, opinions differ widely as to the 
ultimate result upon the welfard of railroads running nearly 
parallel to such water-ways. We have seen that in the past the 
usefulnéss of canals in several of the States has steadily declined 
before the competition of railways. The experience of the past in 
the gradual lowering of cost of railroad transportation will be 
repeated to some extent in the future, though not in as great a 
degree. This fact, taken in connection with the stoppage of canal 
traffic during the winter months, will largely offset the effect of 
the reduced tolls, 


THE earthslip near Fort de l’Ecluse nearly caused one of | | 


the most calamitous inundations on record. On Tuesday night, 
the 2nd inst., an old railway watchman who lives in a cabin 
between the station of Collonges and the long Credo tunnel, which 
runs under the to Bellegarde, felt his house shake and heard a 
noise like thunder. Feeling sure that something was wrong, and 
knowing that the train which leaves Geneva at midnight was due, 
he ran along the line, placing detonators on the rails as he went. 
By this device he succeeded in stopping the train, and not a minute 
too soon, for the noise he had heard came from an earthslip, which 
carried 200 metres of the permanent way bodily into the Rhone, 
whither, the Geneva correspondent of the Z'imes says, but for the 
old man’s presence of mind, the train must inevitably have followed 
it. The line from Geneva before entering the great Credo tunnel 
ma through a short one immediately below the fort. On 

ednesday a great mass of earth fell from the mountain directly 
above the smaller tunnel, and completely blocked the course of 
the Rhone. At noon the tunnel itself fell in with a report that 
was heard for miles. The water accumulated behind the barrier 
with frightful rapidity, and if it had gone on gathering, even for 
a day or two, the consequences would have been frightful—the 
valley of the Rhone as far as Lyons would have been swept as by 
an avalanche. As it was, the dam burst a few hours otter the 
second earthslip, 


NOTES AND MEMORANDA. 


BELGiuM produced, during the first half of 1882, 359,725 tons of 
pig iron, 324,622 tons of finished iron, and 108,472 tons of steel. 

DurinG the recent storms the wind-pressure plates erected on 
the Forth under the orders of the engineers of the Forth Bridge 
have indicated a maximum pressure of 20lb. per square foot of 
the smaller plate of 2 square feet, while the large heavy plate of 
300 square feet has indicated but 12°5 lb. per square foot, 


Herr R. BassEL, a Berlin engineer, who last year published an 
article in the Centralblatt der Bauverwaltung on the aqueduct of 
Betilienus at Altari, has recently made further excavations, and 
has succeeded in recovering some of the lead pipes which conveyed 
the water. Many fragments of terra-cotta have also been found, 
probably indicating a tactory. 

DuRinG the excavation of the tramway tunnel through Posilippo 
an antique water conduit of singular interest was discovered, and 
examined by competent archxologists. The walls, of thick cement, 
contain inscriptions indicating the villas supplied with water. The 
dimensions of the conduit are such that people can walk erect 
inside. One of the inscriptions was oe apparently after a 
partial restoration. It bears the name of Consul Nerva, . 


COMMENTING on the communications of the Duke of Argyll, 
Emeritus Professor Blackie, and others, which have a red in 
the Z'imes in connection with the depopulation in the Highlands, 
a statement appears in the Celtic Magazine to the effect 
that since the census of 1831 the population of Argyllshire has 
actually declined from 100,973 to 76,468; and as to the latter 
number, no fewer than 30,387 are classified as urban. The conclu- 
sion arrived at is that the rural population has been reduced in the 
— of the last fifty years from 85,973 to 46,081, or nearly one 


THE population of France is now 37,405,290, of whom 18,656,518 
are males and 18,748,772 females, the latter being stronger in 
numbers by 92,254. Of the males 10,110,601 are unmarried, 
7,520,186 married, and 1,025,731 widowers; while of the females 
9,280,862 are unmarried, 7,503,353 married, and 1,964,557 widows. 
Agriculture employs no fewer than 18,204,799 persons, or very 
nearly one-half of the entire population. Next come the manu- 
factures, which find employment for 9,324,107 pairs of hands, and 
then commerce, which employs 3,843,447. Persons of independent 
income number 2,148,473, and the liberal professions support 
1,629,768 representatives. 


THE total eclipse of the sun on the 6th of May next will last six 
minutes, and no eclipse of longer duration will probably occur 
within the next 100 years. It wil] be partially visible in many 
places, but few will see it in its entirety, as its path lies almost 
entirely through the ocean, touching land nowhere but at a little 
island in the South Pacific called Caroline Island, which is out of 
the track of any established ce or travel. The Panama 
Star and Herald says the French Government have determined to 
send an expedition to that island, it is almost certain an American 
party will go thither, and it is more than probable a grand inter- 
national gathering of astronomers will take place at the Caroline 
Island to take part in this scientific quest. 


M. TREVES, Paris Academy of Sciences, in writing on the use of 
zinc in boilers, says a couple is formed by the iron and zinc, which 
occasions a continuous decomposition of water. The oxygen com- 
bines with the zinc, and the zinc oxide combines with the fatty 
acids present in the feed water, forming a zinc soap, which pre- 
vents the adhesion of saline matter to the sides and plates of the 
boiler. The hydrogen lessens the danger of explosion from the 
absence of gaseous inatter, and consequent superheating. Whena 
boiler has been kept for a considerable time with its fire banked up, 
the hot water is totally deprived of air, and on then raising the 
temperature an explosion is possible. In such cases he recommends 
that a part of the water should be run off and fresh water contain- 
ing air introduced in its stead. 

TAKING the whole of the Welsh ports, we find that the foreign 
shipments of coal during the past year were as follows:—From 
Cardiff, 5,799,919 tons, or an excess over 1880 of 1,000,000 tons; 
from Newport, 1,365,105, or an increase of 116,688 tons; from 
Swansea, 937,275 tons, or an increase of 165,793 tons. In coast- 
wise shipments we find Cardiff sent 951,197 tons, as compared with 
933,505 tons in 1881; Newport, 809,307, as compared with 
900,557 tons in 1881; and Swansea, 758,642, as compared with 
683,955. Turning to other exports we find that Cardiff sent away 
in 1882, 137,827 tons iron, 28,820 tons of coke, and 169 tons patent 
fuel. The vessels employed maintained a fair average of 450 per 
month, and totalled in the year 5493. Newport sent away in 1882, 
174,828 tons of iron, 5527 tons of coke, and cleared an average of 
150 vessels, totalling 1803 vessels in the year. Swansea despatched 
6067 tons of iron, 10,733 coke, 279,376 tons patent fuel, and cleared 
2204 vessels in 1882. Llanelly, the fourth Welsh port, is begin- 
ning to make a figure. In the yearit sent away 66,316 tons of 
coal foreign, 110,497 coastwise, and cleared in the year 273 vessels, 


THE manufacture of carbons free from ash can be accom- 
plished—according to Jacquelain in the Comptes Rendus, xciv. 
837—by passing dry chlorine gas over pulverised coal or 
coke heated to bright redness. All of the silica, alumina, 
and magnesia, as well as alkalies and metallic oxides, would 
be converted into volatile chlorides and expelled; even the 
hydrogen is driven off as hydrochloric acid. The easiest method 
of carrying out the process on a large scale is to allow the dry 
chlorine gas to act upon gas carbon—from the retorts—cut into 
thin prisms, for thirty hours, and then raise the temperature to a 
bright white heat. This makes the carbon porous, and in order to 
convert into a dense, heavy carbon, which is a good conductor and 
not easily combustible, the vapours of heavy tar oils—dead oil (?)— 
are passed slowly over the pieces of glowing carbon, when a depo- 
sition of carbon will take e within the pores ot the coke. If 
the carbon rods are treated with fused sodic hydrate—caustic soda 
—the silica and alumina will be dissolved as sodic silicate and 
aluminate, and can be removed by washing with hot water. Oxide 
of iron and other constituents of the ash are removed with hydro- 
chloric acid followed by pure water. ‘The simplest process recom- 
mended by Jacquelain, the Scientific American says, is to leave 
them for two or four days in dilute hydrofluoric acid, at ordinary 
temperature, then wash well and expose for a few hours to a slow 
current of tar vapours at a high temperature. 


Some time since Professor A. Wagner, Munich, made a series of 
experiments on the action of different solutions on copper, zinc, 
, tin, Britannia metal, brass, and German silver, first in air 
free from carbonic acid, then in the presence of carbonic acid and 
air. These metals and alloys were in the form of foil, of equal 
surface—namely, two square inches—and of as nearly equal thick- 
ness as possible. The copper foil was practically pure; the zinc 
was common sheet, with 0°68 per cent. of lead; the lead was 
commercial sheet ; the tin was the pure cast metal. The Britannia 
metal consisted of 90 per cent. tin, and 10 per cent. antimony. 
The brass was composed of 644 per cent. copper, and 354 per 
cent, zinc. The German silver was 702 per cent. copper, and 29°8 
zinc and nickel, These pieces of sheet metal were placed verti- 
cally in glass vessels, each holding 6°1 cubic inches of the solution 
to be tested, the metal being completely covered with the solution. 
In the experiments they were left in the solution for a week. 
In freshl; Poiled distilled. water, zinc suffered the most change; 
tin and Britannia metal suffered no change. With access of air 
and carbonic acid, the action upon lead, copper, zinc, brass and 
German silver was much more energetic than in the presence of 
air free from carbonic acid. In the latter case only traces of 
copper, zinc, and lead were dissolved; tin, Britannia metal, brass, 
and German silver were not attacked atall. In the presence of 
carbonic acid and air, tin and Britannia metal were the only 
ibly dis- 


MISCELLANEA. 
A Franco-ITALian Exhibition at Nice is being organised for next 


winter. 

Asout 2000 volumes relating to the history of Canada have been 
gg in New York for addition to the Canadian parliamentary 
ibrary. 

THE Citizen states that the Corporation have t upwards of 
o—* aiding the Royal Commission on the Pollution of the 

ames, 

A coursr of lectures will be delivered during this session at 
King’s College, by Professor W. G. Adams, on “ Voltaic and 
Dynamic Electricity.” 

An_ international Exhibition of industrial, and principally 
electrical objects, is being organised by the Bohemian Architekten 
und Ingenieur-Verein, at Prague, to open on 17th March. 

AT a meeting of the lighting committee of the Dublin ape sa 
tion held last week it was resolved to engage the services of Mr. 
Angelo Fahie, C.E., of Dublin, as consulting electrician to advise 
the committee on the electric lighting. 

THE waterworks department of the Stafford Corporation are 
contemplating an engineering scheme, which will cost some £9000, 
in order to obtain a water supply from the neighbourhood of the 
Iston and Croten Valley. The borough surveyor is preparing plans 
and estimates for carrying out the work. 

Mr. A. Fiscuer, of St. Bride-street, is now publishing a new 
series of the ‘“‘ Art Workman.” The price is now 1s. 6d., and the 
first part of the new edition consists of seven sheets of ney 4 
executed engravings relating to ornamental lock work, cabinet wit: 
marquetery in relief, surface decoration, glass and silversmiths’ 
work, chairs, jewellery, and woven fabrics. 

A SCHEME has just been started to make a ship canal from the 
Tyne to the Solway Firth. An engineer is engaged on the neces- 
sary survey, and plans and estimates will shortly be made public. 
Meantime a notice of motion in favour of the project has been 
given at a meeting of the Newcastle Town Council. The distance 
from sea to sea is about eighty miles, of which about twelve are 
navigable, 

Durine the recent fearful continental floods a kilometre of the 
Simplon line, near Sierre, was destroyed by an earthslip, and 
traffic has not yet been 1 d. A at has been wrecked, 
with the loss of one life, on Lake Constance. The Thur has over- 
flowed its banks, and all the country between Kappel and Lichten- 
steig is under water. The Val de Travers has been converted into 
a vast lake. 

ELEcTRICITY is being used at the Trafalgar Collieries, Forest of 
Dean, to work a pump in the underground workings employed for 
pumping the drainage water from some of the deep workings to the 
bottom of the shaft, whence the ordinary steam pumps raise it to 
the surface. The total vertical lift of the pump worked by elec- 
tricity is 115ft., whilst the length of pipes through which the water 
is forced is some 500 yards. 

THE Sheftield Town Council, by a majority of ten votes—thirty 
to twenty—have decided to abandon their application to the Board 


of Trade for a provisional order to supply electricity within the’ 


borough. They have also resolved to oppose the application of the 
Union Electric Light and Power Company, Limited, which has 
lodged a bill to undertake the electric lighting of Sheffield and 
seven other large towns. 


THE Royal Commission appointed to inquire into the discharge 
of sewage into the Thames met on Tuesday in No. 9 Committee 
Room, House of Commons, for the purpose of taking further evi- 
dence on behalf of the Corporation of London, but an adjourn- 
ment of the pr ings was applied for on the ground that the 
City authorities had been unable to complete their experiments 
and the examination of the river in time for their meeting that 
day. The meeting was adjourned until the 23rd inst. 


Mr. T. Hampton, whose retirement from the firm of Messrs, 
Steel, Tozer, and Hampton, Phenix Bessemer Works, The Ickles, 
Rotherham, was noticed a fortnight ago, has pted an appoint. 
ment as manager of the Bessemer department in the Barrow 
Hematite Steel and Iron Ore Company. The salary is variously 
stated at from £1500 to £2000 a year. Mr. W.S. Davy, of Davy 
Brothers, Park Ironworks, was recently a pointed manager of 
these works at a salary of £3000, rising to £3500 the second year, 
and £4000 the third. 

THE first number of vol. i. of a monthly journal entitled 
** Amateur Mechanics,” condu Mr. P. N. Hasluck, has been 
published by Messrs. Triibner and Co. It contains thirty-two 
pages with many original articles and a collection of information 
which must make the journal a favourite with those who find in 
the use of tools an agreeable leisure occupation, if the promising 
character of the first part is maintained by those which succeed it. 
The illustrations are, however, badly done and not sufficiently com- 
plete, for which in these days there is no excuse. 


A RECENT Gazette announced the appointment of Mr. avon 4 
Christopher Mance, of the Government Indo-European Telegrap 
Department, to be a companion of the Order of the Empire of 
India. Mr. Mance holds the responsible appointment of engineer 
and electrician in his department, and has done good service, not 
only to it in the maintenance for some years of the cable between 
Kurrachee and the head of the Persian Gulf, but to electrical 
science in the invention of new methods and formule. He is 
also known as the inventor of the heliograph, or sun telegraph. 


ENGINEERING work of considerable magnitude has just been 
completed at the Wolverhampton Corporation’s Waterworks. A 
new well, 12ft. in diameter, has been sunk through sandstone rock 
to the depth of about 120ft. At the bottom there are fixed into 
the solid rock heavy iron girders about 2 tons in weight, forming 
a bed for the pumping gear. Underneath the girders are iron plates 
9ft. by 3ft. Gin. broad and 3in. thick, firmly bedded in cement. A 
new pumping engine has been built specially by the Lillieshall Iron 
Co., and is of the Cornish type. The steam cylinder is 56in. 
diameter with an 8ft. stroke, and with a steam pressure of 55]b. 
per square inch; it is equal to a lift of 4,000,000 gallons per 
twenty-four hours. The steam is generated by two new double- 
flued boilers, built by Messrs. Tinker, Shenton, and Co., of Hyde, 
near Manchester. Each is 27ft. by 7ft., constructed with welded 
tubes of the best obtainable material, and with the most modern 
arrangements for economical consumption of fuel. The water 
required for the purposes of condensation of steam at the works 
amounts to 400,000 gallons per day. The object of the well and 
engineis to increase the outcome from two artesian borings, at a depth 
hy nea of 300ft. and 1000ft., from 800,000 gallons per day to 
3,500,000 gallons, 

TuE Select Committee of Commissioners of Sewers on Electric 
Lighting reported on Tuesday that a licence would in all proba- 
bility be ted making it compulsory to supply electric lighting 
ina aah area and permissive to supply outside that compulsory 
area, such permissive powers to be reasonably and fairly exercised 
at the discretion of the Commission. The committee sugg 
that the Court should apply for a licence for permissive power to 
supply or contract for the supply to the whole City, and specify 
certain areas in which the supply should be compulsory, and they 
recommended that they be empowered to prepare a draft licence 
framed on the principle of becoming undertakers and of contract- 
ing with reliable electric lighting companies for the supply of 
electric lighting, and they asked authority to negotiate with the 
companies in respect of the areas in which the supply was proposed 
to be made compulsory, leaving the other portions of the City to 
be dealt with more at leisure as circumstances and the experience 
gained in respect of the compulsory areas might dictate, by which 


means they hoped within a reasonable time to accomplish the 
lighting of the whole City by electricity at a minimum of cost to 
the ratepayers, The report was adopted. 
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MACHINE TOOLS FOR RAILWAY REPAIR SHOPS. 


MESSRS, PEDRECK AND AYER, PHILADELPHIA, ENGINEERS. 


GREENWOOD'S UNIVERSAL PLANER CHUCK. 


FLANDER’S PORTABLE DRILL. 


American toolmakers have always been celebrated for the 
production of ingenious devices for accomplishing special classes 
of work, and we believe that the examples of this, which we 
illustrate above, will be found interesting. They are all the 
production of the L. B. Flanders Machine Works—Mesers. 
Pedrick and Ayer—Philadelphia. 

The first tool is Greenwood’s universal planer chuck. The 


G; when the latter is elevated at the end toward the right a 
concave surface is planed, and when depressed a convex sur- 
face is cut. To change the degree of convexity or concavity the 
inclination of the guide bar is to be changed, it being horizontal for 
planing straight. The guide bar is fixed at one point by a pivot 
P, about which it swings in being raised or lowered at one end. 
This pivot is supported by a bracket fastened firmly to the frame 


leading feature of this chuck is its capacity for planing circular | of the planer below the table. The movement by which the 


curves of large radius. The various functions of the chuck will 
be more clearly understood after describing its’ parts. The first 
view shows it complete with the guide bar, its bracket, and 
pivot, and the arc or quadrant by which the guide bar is set to 


— any particular circle; without these the chuck as shown in | 


second view. The vice C is pivotted to two supports OO, 
one on each side. These supports project up from the chuck 
body, within which the vice is placed. Room is allowed at the 
bottom of the second piece to allow the vice to rise and fall at 
the right-hand end. It is made to rise and fall in dressing 
circular surfaces by the crosshead D sliding upon the guide bar 


| 


circular arc is secured in dressing work is indicated thus : Suppose 
a piece of work clamped in the vice, and the guide bar set at an 
inclination. Then as the table of the planer is moved forward 
and back, as in planing, the base of the chuck is borne upon it, 
as also the vice and crosshead. But the latter, wy te gh 4 
the stationary inclined guide bar, must slide on an incline. i 
makes one end of the vice of the chuck rise and fall, the other end 
being held at a constant height above the table by the vice 
pivots. This gives a revolving or swinging motion above 
a horizontal axis. The cutting tool now being ht to bear 
upon the piece of work cuts it to the circular are. tool can 


PLANING MACHINE. 


VALVE SEAT 


FLANDER’S RADIAL PLANER. 


| always be so placed as to give a mathematically correct circle. 
The jaw of the chuck has a graduated arc by which the inclina- 
tion for any wedge or key is easily given. Also the guide bar 
| has a graduated arc for setting it to any given circular arc. A 
| table is prepared for use in setting the bar at once and correctly. 
A segmental rack and pinion are applied to the jaw of the chuck 
in such a way that the weight of the jaw is easily lifted 
applying a wrench. Thus we have in this universal planer 
| chuck, the ordinary chuck, a chuck for planing tapers and iy 4 
, and the novelty of the circular planer for long radi, s so that 
| possession of this chuck enables the workman to do all the 
| various kinds of work described, with the cross feed of the 
common planer found in every machine shop, and without other 
or additional appliances. The chuck is comprised in three prin- 
cipal parts—the bottom plate L by which it is fastened to the 
asig§ table, the vice C by which the work is held, and a guide 
G held by a bracket on the planer bed. With these parts 
it is possible to produce a great range and variety of work. 
The next engraving shows Flanders’ radius planer, for planing 
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ROOF OVER RUNNING SHED, GREAT SOUTHERN AND WESTERN RAILWAY, NEW SOUTH WALES. 


PART LONGITUDINAL SECTION 
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i blocks and circular work on an ordinary planer. This 
ent is used in planing curves of any radius, and perfectly 
parallel, as applied to the ordinary planing i A 
projecting from a plate bolted to the table of the planer 
olds an upper table A upon which the work is fastened. Thus 
the work may be moved forward and backward, and to a greater 
or less distance from the centre pin, the amount of circular 
movement determining the radius of the circle to which the 
work is finished. From the corner of the table A a wrist pro- 
jects upwards and takes hold of a slide, which is fastened at the 
required angle to the beam of the planer. When this slide 
stands parallel to the bed of the planer, the table A will move 
in a straight line. In proportion to the angle of the slide with 
the bed of the planer, the table. A will be deflected from a straight 

line into a true curve of greater or less radius. 

The third engraving shows the Flanders’ portable drill. The 
cut nearly explains itself. The tool can be placed as easily as a 
ratchet-brace, and will drill at any angle, in any position, at any 
distance, and in any direction from the power. It is specially 
adapted to drilling all pieces which are inconvenient to move or 
which cannot be readily adjusted under stationary drilling 
machines. The operation of the machine is as follows :—The 
counter-hanger is bolted to the ceiling or other convenient place, 

+ by a flat belt on the fast 
and loose pulleys. The frame carrying the “idlers” rotates on 
a hollow stud, through which the round belt passes to the 
ap driving pulley. The rotation of this frame permits the 

It to be led to the drilling machine in any direction, radially 
from the hanger, while the rise and fall of the weighted “ idler ” 
permit it to be led to any point within the scope of this rise 
and fall, say, 10ft. to 15ft., or more. By inserting sections of 
belt, by means of the hook couplings. any distance can be 
reached. The base of the drilling machine is intended to be 
bolted or clamped to the piece to be drilled. The height of the 
post can be adjusted to suit the different lengths of drills and 
chucks used in the spindle. The radial slotted arm is fastened 
to the post by the stud and nut; the position of the drill bei 


adjusted by the screw which travels the arm, and the worm 
tangent wheel which rotate it on the post. When it is required 


to drill parallel with the base, the post is held by the clamp 
bearing on the side of the base. There is a shoulder turned on 
the bottom of the ball on the gear frame, and a half collar fitted 
to it and bolted on the arm; this keeps the spindle square with 
the base. When this half collaris removed, the spindle can be 
set to an angle in any direction. 

The fourth tool is a rotating valve seat planing machine. 
There are two horizontal discs, the upper secured by radial arms, 
adjusted to suit the position of the studs in the valve seat; the 
lower, carrying the cutter and its slide, revolves freely against 
the upper, and is held in place by a king-bolt passing through its 
centre. This lower plate is also secured by a circular gib upon 
its circumference, which admits of taking up the wear. It is an 
annular gear, having teeth cut on its inner periphery, from 
which it receives its rotary motion by means of its connections 
with the bevel gear and crank. The crank may be replaced by a 


a gear and admits of a ge of speed. Either bevel is 
thrown into gear at pleasure by the movement of a pin in a slot 
operated by the hand wheel. If the outer bevel is in action, it 
gears directly into the lower plate; if the inner bevel it is slow 

to the outer, and that to the plate. The revolving lower 
plate is fitted with the V slide and the tool post, and is fed by a 
screw and star wheel, arranged to give a large variation in the 
feed, from roughing to finishing, &c, The cutter is conveniently 
fed down by the operation of a nut on the cutter spindle acting 
against the tool post. The radial arms which secure this machine 
to thestudsareso finished with slots as togivea widerangeof adjust- 
ment. The nuts and their bearings in the washers which jamb the 
radial arms are curved to admit of their being firmly secured with- 
out springing the machine, even though the studs should be a little 
out of line. In case the stud holes in a small valve seat should 
come inside the plates, four other radial arms are furnished with 
the machine, fitted with a T-slot, and with a hole at the other 
end corresponding to the hole for the old stud, thus affording 
facilities for extreme cases, ints claimed for this tool are 


the great saving in time and labour over old methods. The 
saving claimed the makers over the old methods is from 
75 to 80 per cent., and 100 per cent. in files, as none need be 


if power be convenient. The double bevel shaft acts like | 


used. After the seat is ed, the machine can be lifted off and 

placed on a table, which is supplied with cone eee 
| columns and a chuck for holding the valve; then valve is 
| planed. It is estimated that an ordinary locomotive valve seat 
' can be thoroughly trued up in two hours. 

The last tool is for boring cylinders in their places. On 
removing the piston and leaving the front cylinder cover and 
stuffing-box, a small cone takes its place in the stuffing-box at once, 
and with proper adjustment at the front end, the tool is ready for 
work. This machine is fed with a constant feed of cut-gears. 
The clamps or crossheads are so arranged that they may be used 
conveniently on | ive cylinders of all sizes, which is a great 
improvement over the old machine. 


| 
ROOF OVER RUNNING SHED AT EVELEIGH, 
SYDNEY, GREAT SOUTHERN AND WESTERN 
RAILWAYS, NEW SOUTH WALES. 
Tus roof, as shown on the drawing, is of the which has 
now been adopted for several railway stations of the dimensions 
given below ; but we believe it is the first time that a design 
which is of necessity more ive than an ordinary trussed 
roof has been erected for such a purpose as a locomotive running 
shed, This is, however, a matter which concerns the proprietors 
of the railway—in this instance the taxpayers of the colony—as 
the railways are State lines, constructed and maintained by the 
Government. Besides the advantage of an open space, unim- 
peded by intermediate columns, this roof has the ridge-and- 
furrow system of lighting, which is convenient not only in con- 
struction, but for easy repair In its general method 
of construction the Sydney roof seems to follow those that have 
preceded it ; but the skilful simplicity of details which was so 
characteristic of the earlier structures, and one of the best signs 
of a skilful designer, is in the present case wanting in some parts. 
There appears to be unnecessary smithing and welding, which 
add to the cost and involve risk to the structure. The ironwork 
is now being made in this country for Messrs. D. and W. Robert- 


son, of Sydney and London. e first roof of this kind was 
that for St. Pancras Station, London, designed by Mr. R. M. 


iff 
| 
fl- 
| 
Li 
/ i= | 
Porlins 
VA 
| Detaal of wind -braceng 
| Seale Foot 
= 
| 
| 
| 
/ | 


24 


THE ENGINEER. 


Jan. 12, 1883. 


Ordish for Mr. W. H. Barlow, engineer-in-chief of the extension 
of the Midland Railway from Bedford to London, and was made 
by the Butterley Company. The St. Pancras roof has a span 
of 240ft. The thrust of the roof, minimised by the shape of 
the curve, was resisted by the girders of the iron floor which 
formed the tie. In 1870 a small roof on the same principle of 
starting from the floor level was made by Messrs. Handyside, of 
Derby, for the Drill Hall in that town. This roof is 150ft. 
long, with a span of 75ft., and in this case there was no need for 
a tie rod, the shape of the roof and its connection to the cast 
iron stanchions giving it the requisite stability. A few years 
later this roof was reproduced, with but trifling difference, for 
the gymnasium of the Royal Naval College, Greenwich. In 
1876 the roof over St. Enoch’s terminal station, Glasgow, was 
designed by Mr. Ordish for the late Mr. Blair, then engineer of 
the Glasgow and South-Western Railway, and was made and 
erected by Messrs. Handyside and Co., of Derby. This roof is 
518ft. long, and has a span 198ft., and it differs in shape from 
that of St. Pancras, the form of the arch and the anchorage to 
the large base plates which project inwards rendering a tie 
unnecessary. In 1878 the joint station at Manchester of the 
Great Northern, the Manchester, Sheffield, and Lincolnshire and 
Midland Railways was constructed by Messrs. Handyside and 
Co. This roof has a span of 210ft., and is 550ft. long. It was 
illustrated in THE Excrveer of the 13th and 27th of February, 
1880. 

From these illustrations it will be seen that’ the diagonal 
bracing is supplemented by vertical struts, which are not used 
at St. Pancras, while the roof of the Enoch-square Station, 
Glasgow, has similar triangulation or Warren girder bracing, with 
vertical struts at every alternate bay, but lighter. The differ- 
ences in the bracing do not seem to be accompanied by corre- 
sponding differences in scantling, and the Manchester roof is 
certainly heavy, unless others are too light, which is certainly not 
the case. The roof we now illustrate is rather heavy in details, 
and, as well as double triangulation, vertical or normal struts 
are used at every fifth apex. It is a pity that the maximum 
strains on roofs of this kind are not ascertained with sufficient 
accuracy to enable the designer to place confidence in his figures, 
instead, as is often the case, assigning larger sectional areas to 
make sure of sufficiency. While this is the practice we shall 
never arrive at the elegant lightness of roofs such as that over 
the new station in Berlin, illustrated in our pages in 1881. 

From the specification of the work we take the following :— 


Principal Dimensions. 


ft. in. 
Length of building from C. to C. of end princi; -- 800 0 
Width outside columns .. 303 0 
Main principals:—Span from C. to C. of columns .. .. 101 0 
Clear height from rail level to under- 
side of ribatcrown .. .. .. .. 87 0 
Height from springing... .. .. .. 39 6 
Depth atcrowm.. .. .. .. «. 3 0 
Distance apart, from C.toC. .. .. 25 0 
No. in each span, 13—total 39 
Main purlins :—Le: o 
Depth over flanges 
tamceapart .. .. .. lo 
Total number, 324 
Arched girders"under intermediate gutters :— 
Rolled girders along walls, 10in. x 5in. x 36 Ib. 
Intermediate rafters :—5iin. x 4in. x 13°5 Ib. 
Number in each bay, 3 
Lantern roofs :- Width, out-to-out of side standards .. 22 0 
Width over covering.. .. .. .. 26 6 
Height at centre.. .. 5 0 
Height at sides .. « 40 
Ridge-and-furrow roofs:—Span .. .. .. .. .. .. 68 
Height from main purlins to 
underside of ridge .. .. 2 23 
Height from rail level to underside of main gutter 20 0 


The following particulars are also from the specification :—The 
main principals are to be elliptic in the shape, struck with two 
radii of 32ft. each, and one of 58ft. lin., measured to the inside 
of rib, and to be constructed substantially, as shown on the draw- 
ings, with flanges formed of plate and channel irons, solid web 
from the springing to within a height of about 15ft. 9in. above 
rail level, and double triangular braced web for the remaining 
portion, the braces being formed of channel bars, connected at 
their intersection and to the flanges of rib by jin. rivets, as 
shown. The ends of braces to be upset, so as to make the web 
of the same Zin. thick for a length of about 9in. from each end, 
they are to be cut and planed accurately at the ends, so as to 
ensure them cutting truly against the main flanges, and to be 
exactly alike in every respect, so that they may be perfectly 
interchangeable. These plates and channel irons in the flanges 
are to be in lengths of about 22ft. and joined, as shown on the 
drawings. Principals to be bolted to the cast iron columns by 
lin. screw bolts, tapped into columns and spaced 14in. C. to C. 
The ends of principals are to be planed so as to ensure even 
bearing on the bed-plates, and each end is to be secured by six 
anchor bolts 1gin. diameter, passing through bed-plates into the 
foundations to such depth as shall be directed. The anchor bolts 
to have jagged dovetail and secured by lead, run in and caulled 
after the bolts are fixed in position. The spandrels to be con- 
structed as shown, with A.I. flanges and lattice web. Each side 
of the flanges must be in one piece all round, welded and forged 
where required, of the shape shown, and fit accurately to the 
principals and columns. The spandrels will be secured to the 
principals by 3in. bolts placed 14in. C. to C., and to the columns 
by lin. screw bolts placed 14in. C. to C. The lattice bars to be 
rivetted between flange A.I. and at their intersections, as shown. 
Main purlinsjto be of trellis type with AL. flanges, C I. verticals, 
and A.I. diagonals, constructed substantially of the forms and 
dimensions shown. To be connected at the ends to each other 
and to the principals by fin. bolts, the bolt holes in the top and 
bottom flanges of purlins being made oblong to allow free 
expansion. Each purlin to be braced at centre to intermediate 
rafters - J two braces lin. diameter, secured by §in. bolts to 
vertical L iron. The arched girders, carrying centre gutters and 
intermediate rafters, to be constructed substantially as shown, 
with A.I. flanges, lattice web, and C I. vertical struts. Each side 
of the flanges must be in one piece all round, welded and forged 
where required, and the two sides rivetted together with the 
lattice bars between. The girders to be bolted to the columns 
by jin. screw bolts spaced 12in. C. to C. , Lattice bars to be 
rivetted at their intersections. Channel irons to be placed back 
to back and rivetted to the flanges and lattice bars with proper 
packing strips on each side of the lattice bars. Each channel 
iron to have a strong knee rivetted on for supporting inter- 
mediate rafter. Rolled I girders, 10in. x 5in. x 36 1b. for carrying 
outside gutters, and intermediate rafters 
columns by A.I. knees rivetted to each end and #in. screw bolts 
tapped into columns. Also to have strong knees rivetted on for 
supporting intermediate rafters. The intermediate rafters are 
to be of rolled T.I. 5gin. x 4in. x Ain. x 18°5 Ib., in lengths 
of not less than 11ft., and curved exactly to the curvature of 


the main principals and spandrels. Where possible they are to 
join over the main purlins ; if the joints occur between the pur- 
lins they.are to.be fished with two plates 4}in. x gin. x 12in. 
and four bolts gin. diameter. The rafters to be secured to each 
main purlin by two gin. bolts, and their feet to the arched and 
rolled girders as shown: The centre and outside standards for 
lantern roofs to be constructed of T and A.I: strongly connected 
and secured to the main principals, purlins and rafters, as shown, 
with T.I. rafters projecting at each side. To be braced over the 
main principals (every 25ft.) by diagonal braces gin. diameter 
with forged eye at each end and jin. pins, the braces to 
be tied together at their intersections with two small orna- 
mental castings as shown. Angle iron to be fitted and 
secured between outer standards, as shown, for securing the 
ends of ridge-and-furrow roofs. Louvre blades, of the form 
and dimensions shown, to be fitted and secured between 
frames of lantern roof. The bottom line of purlins, next 
to the gutters to be channel iron 6in. x 2hin: x Ain, 
the next line Z I 24in. x 4in. x ;4in., and the remainder Z I 
2hin. x 3in. x ,4in. All the purlins are to be in as long 
lengths as possible ; they must be joined over a principal or 
intermediate rafter, and the joints in one line of purlins must 
break properly with those in the next line. All the purlins are 
to be secured to each principal and rafter by one }in. bolt. The 
ends of lantern roof purlins will be formed with turned-over web 
on purpose to secure wooden frame and mouldings at end of lan- 
tern. The skylights are to be on the ridge-and-furrow principle. 
The frames to be substantially constructed as shown on the draw- 
ings. The rafters to be of A.I. in one piece accurately bent, with 
their feet secured to A.I. on top of principals and intermediate 
rafters by gin. bolts. The verticals to be of T.L., rivetted to top of 
rafters, and secured at their feet between flanges of main purlins 
by gin. bolts, as shown. The A.I.’s on top of principals and 
intermediate rafters to be secured to the same by jin. bolts, 
12in. C. to C., and to have A.I. brackets between skylight rafters, 
secured by §in. bolts, also cast iron distance blocks at the points 
where the rafters and brackets are secured. Ridge purlin of 
T.L., fitted with wood as shown, and secured to A.I. between 
lantern frames and top of skylight rafters by fin. bolts. Bottom 
purlins of A.L, fitted with wood, and secured by jin. bolts to 
rafters and intermediate brackets. The wood to be secured to 
the purlins at every 12in. by gin. wood screws. Windbracing of 
round iron, fin. diameter, with forged eye ends and brass sleeve 
nuts, cut right and left for adjustment, to be fixed between 
main principals and secured to the same by lin. pins, as shown 
in detail. The braces to be connected at their intersection to 
the main purlins by clips as shown. The main gutters to be 
constructed of galvanised plate jin. thick, with A.I. rivetted 
along the edges. They are to discharge into the columns at every 
25ft., and to be in separate lengths of 24ft. Sin., with the ends 
turned over to fit the head of columns, one allowance being 
made for expansion. The plates from which the gutters are made 
must be of sufficient width to form the gutters without longitu- 
dinal seams, and rivetted together transversely perfectly water- 
tight. The bottom of each length of gutter to have a fall of 14in. 
from centre of bay to each column. Each length to be stiffened by 
A.L. across the top, one at each end and one in the middle. The 
A.I. along edges to have oblong holes in the top flange every 
12in., and secured to the channel iron purlins by 4in. screw bolts. 
The gables to be substantially constructed of iron and glass, as 
shown on drawings. The vertical supports to be of T. L., rivetted 
to principals and bottom A.I. rail by strong A.I. knees and fin. 
rivets. Bottom rail to be secured to cast iron wall plate by jin. 
bolts, placed 12in. C. toC. Curved and horizontal purlins to be 
of A.I. 2in. by 2in. by y%in., fitted with wood, and secured to 
vertical T. I. by cleats and 4in. bolts. The wood to be secured 
to purlins at every 12in. by jin. wood screws. Cast iron wall 
plates, for supporting the gables, of the form and dimensions 
shown, and cast in segments of 13ft. 14in. length, to be fitted 
and laid in cement on top of coping as shown. Cornice mould- 
ings of cast iron, of the forms and dimensions shown, to be fitted 
along inner and outer flanges of end principals, and base mould- 
ings on top of wall plates, as shown on drawings. To be cast in 
segments of suitable length, joined by wrought iron joint plates 
at the back, and secured by in. bolts, placed 12in. C. to 
C. to principals and wall plates. Base mouldings to be 
also secured to the vertical purlin supports. A wrought 
iron plate, jin. by 2ft. llin. wide, is to be fitted at 
back of cornice mouldings, to screen the lattice bars in principals 
and to be secured by }in. screw bolts at every 6in.; the segments 
composing it are to be joined by covering plates at the back and 
gin. rivets. The abutting surfaces of mouldings to be dressed 
fair and true to ensure close joints. Base moulding and wall 
plate to be dressed perfectly square and true, with a layer of 
canvas and red lead between them, to ensure a tight joint and 
effectually exclude all water. All bolt and rivet heads on out- 
side of cornice must be countersunk, and all joints must be 
stopped and puttied after erection and before the final coat of 
paint is applied. The columns between main principals are each 
to be cast in one piece, with gutter head and rain-water outlets 
as shown, and to be in every respect in conformity with the 
drawings. The thickness of metal in shaft of columns not to be 
less than ljin. The heads to be dressed fair, so as to fit the 
gutters accurately, and the base and socket turned to fit the bed- 
plates, The outlets to be made to fit sockets of 6in. drain pipes. 
All bolts tapped into columns are to be packed with hemp and 
red lead, so as to ensure the column being perfectly watertight. 
The outlets not connected to drain pipes are to be closed with a 
plug of hard wood, packed with canvas and lead, and driven in 
tight. The bed-plates to be substantially of the forms and 
dimensions shown, planed accurately on top to receive the prin- 
cipals and columns. They are to be let into the bed stones to 
within half the thickness of the plates, and the stones must be 
dressed accurately on top to fit. After the plates have been fixed 
in their true position the cavities between the same and the 
stones are to be run in with sulphur to ensure a perfectly fair and 
effective bearing. All the wrought iron used in the construction 
of the roof must be of the best description—tough, ductile, of 
uniform quality, and free from flaws and cracks along the edges, 
capable of sustaining 50,0001b. per square inch of area in tension, 
without fracture, and 24,0001lb. per square inch of area without 
taking a permanent set. The reduction of area at breaking 
point shall average 15 per cent.—10 per cent. in plates, 15 per 
cent. in T, L, and L-iron, and 20 per cent. in bar iron—and the 
elongation from 9 to 124 per cent. When cold it must bend 
without signs of fracture from 60deg. to 120deg. The com- 
pressive breaking strain is not to be less than 37,0001b. per 
square inch of area, and 24,000 lb. per square inch of area with- 
out taking a permanent set. 


INTERNATIONAL ELECTRIC EXHIBITION, 
VIENNA, 1883. 
By a decree of the Imperial Ministry of Co! of the 8th of 
No, 17,202, permission was hold an 
Electric Exhibition in Vienna, and the Rotunda, together 


with the remaining buildings erected for the Universal Exhibition 
of 1873, were devoted for this yok pes This Exhibition shall be 
opened on the 1st of August, and shall be closed on the 31st of 
October, 1883. To organise and ay through the Electric Exhibi- 
tion, a general commission has been formed, which has secured the 
necessary means by a guaranteed fund. This general commission 
has formed from among its members several committees—a central 
committee, a finance committee, a technical committee, a com- 
mittee of arrangements—and shall form further committees as 
needed, A managing committee has been appointed to carry out 
the resolutions pansed by the general commission and by the several 
committees, and to manage all matters relative to the Exhibition, 
All communications with the representatives of foreign countries, 
and with the exhibitors or their representatives, shall be carried on 
through the managing committee. 

The exhibits to be admitted are divided, according to the prin- 
ciples which they embody, into the following classes:—Class 1, 
magneto-electric and dynamo-electric machines. Class 2, galvanic 
cells, batteries, accumulators, thermo-electric piles. Class 3, scien- 
tific apparatus, instruments for electrical measurements, electro- 
static apparatus. Class 4, telegraphs. Class 5, telephones, micro- 
phones, photophones. Class 6, electric lighting. Class 7, trans- 
mission of power. Class 8, cables, wires, conductors. Class 9, 
application of electricity to chemistry and metallurgy. Class 10, 
application of electricity to war. Class 11, railroad electrical 
appliances, Class 12, application of electricity to mining, naviga- 
tion, and agriculture. Class 13, electro-medical apparatus, 
Class 14, application of electricity to automatic registration, to 
horology, meteorology, astronomy, and geodesy. Class 15, miscel- 
laneous. Class 16, application of electricity to domestic use, to art, 
industry, and decoration. Class 17, application of machinery to 
electrical indust » boilers, steam, gas, and hydraulic engines. 
Class 18, historical collections, methods of instruction, bibliography. 

soghatne for space, so far as ible, should be made out 
according to the annexed forms, —e must be in the hands of the 
managing committee of the International Electrical Exhibition, 
Walltischgasse 9, Vienna, at the latest by the 1st March, 1883. 
Printed forms are to be obtained at home from the managing com- 
mittee, the Boards of Trade and Commerce, from the scientific 
and commercial societies, and abroad from the Austrian-Hun- 

ian Consuls. When ey « special local committees shall 

formed to co-operate with the managing committee. The 
acceptance of exhibits rests with the general commission. Appli- 
cants shall be informed of the decision of the commission within 
two weeks after receipt of application. Exhibitors shall be 
informed of the final allotments of 5 by the Ist of May, 
1883. Exhibitors shall pay no rent for the space allotted to 
them. The general commission undertakes at its own expense 
the arrangement and general decoration of the building. Exhi- 
bitors must bear the expense of the installation and decoration 
of their own exhibits. The plans of these must be submitted to 
and approved of by the managing committee. 

Motive power shall be supplied to exhibitors who require it at 20 
kreuzers per horse-power per hour—4d. or 10 cents. The motive power 
required for the purposes of scientific commission should be supplied 
free. The Exhibition shall be open to the public twice daily, during 
the day and in the evening. The hours of admission shall be 
fixed and published in due course. Exhibitors shall be entitled to 
free passes for themselves, their representatives, and for the 
requisite number of assistants and workmen. The general com- 
mission shall provide that rigorous watch be kept over the exhibits, 
and that Proper order be maintained. The commission, however, 
does not hold itself responsible for any loss incurred through injury 
to exhibits through theft or fire. The exhibitors are at liberty to 
insure their exhibits at their own expense, Exhibitors must pro- 
vide that in the installation and working of their exhibits every 
danger to the public and to the buildings be avoided, and must 
conform themselves in this respect to special arrangement of the 
general commission. The exhibits must be accessible to the free 
inspection of the public every day during the regular hours of ad- 
mission during the entire time of the Exhibition. No exhibit shall 
be withdrawn before the close of the Exhibition without the special 
permission of the general commission. Exhibitors must bear the 
expense of maintaining in order their own exhibits. Exhibits must 
be in the name of the manufacturer, and with his consent they may 
also bear the name of the firm which is authorised to sell them. 
Every exhibit must be clearly marked with the name of the firm 
exhibiting. All copies of exhibits, whether drawings, photographs, 
or otherwise, are only allowed with the consent of the exhibitors 
and of the general commission. The sale and removal of exhibits 
may occur with the consent of the general commission ; eve’ 
object, however, withdrawn must be at once replaced by a dupli- 
cate. The receipt of goods at the Rotunda shall begin on the 
1st June, 1883, and by the 15th July, 1883, all exhibits must be 
entirely unpacked and set up. The general commission reserves 
the right to dispose of the space not occupied by the specified date. 
The general commission shall have the right to complete such in- 
stallations as are not finished in time at the expense of the exhi- 
bitor, or to exclude him entirely. One month after the close of 
the Exhibition the exhibitors must have completely removed their 
exhibits. After the lapse of this time all exhibits not removed 
from the Exhibition grounds shall be removed and deposited in 
some suitable place at the expense and risk of the exhibitor, In 
case of such goods not being removed within six months after the 
close of the Exhibition, they shall be sold and the proceeds made 
use of as stated in the last paragraph. 

The general commission has taken the necessary steps to enable 
exhibitors to enjoy the advantage of the patent laws from the time 
of the entry of their goods to the Exhibition grounds until exit 
therefrom, and to enable foreign exhibitors to enjoy exemption 
from duty in case of the re-export of their goods before the end 
of the year 1883. The special conditions relative hereto shall be 
given in due course. No prizes will be awarded by a jury. During 
the Exhibition a technical and scientific commission shall be 
organised in co-operation with the exhibitors, in order to 
carry out electrical measurements and other scientific investi- 
gations with a view to testify results. The general commission 
shall make arrangements for scientific and technical lectures. 
A complete catalogue shall be drawn up by the general commission 
and published at the opening of the Exhibition. Further special 
r tions and arrangements relative to service, to the use of 
motive power, to the scientific experiments, to transportation of 
goods, to advertisements, and to similar matters, shall be duly 
sent to exhibitors, who shall also be kept informed of all important 
measures and occurrences. The ultimate decision where cases of 
dispute or complaint may arise shall be reserved to the general 
commission. The net proceeds of the:Exhibition shall be devoted, 
with the agreement of the Imperial Ministry of Commerce, either 
to such scientific institutions as may carry out further the aims of 
the Exhibition, or to the pursuit of important inventions in the 
field of electrical science. 

The honorary president is Graf Hans Wilczek; the president is 
Victor Freiherr von Erlanger; the managing committee are Carl 
Pfaff and Rudolf Ritter von Grimburg. 


INSTITUTION OF CiviL ENGINEERS.—Mr. James Brunlees, 
F.R.S.E., delivered the inaugural address of this Institution, as 
President, on Tuesday evening. He said that when he joined it 
in 1852 there were 745 members of all classes; the number was 
now 4210, Mr. Brunlees referred to most of the leading engineer- 
ing works or — of the present time, and gave a great deal of 
statistical and engineering information of interest. Among them 
the bridge to be erected across the Forth, the new Tay Bridge, the 
bridge over the Ganges at Benares, the Kinzua Viaduct, the Sus- 

nsion Bridge between New York and Brooklyn, and the St. 

thard, Severn, and Hudson tunnels, the Panama Canal, and 
the Alexandra Dock at Hull. In conclusion, he referred to 
engineering matters and prospects generally. 
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HYDRAULIC BALANCE LIFTS. 

Srr,—With your permission we write a few 
final reply upon the above subject. Our stat ts, which have 
been questioned, are three in number :—(1) Our lift is cheaper 
than the dead-weight balance lift with wheels and chains, (2) 
The amount saved by removal of weights, chains, wheels, balance 
guides, and top framing, mure than pays for the balance cylinders 
of our system. (8) The metal of the old weights will make our 
cylinders and rams. It is only the second statement which can 
make the first possible, and the second is the explanation of the 
first. We make these three assertions as facts, based upon our 
manufacturers’ and our own practical experience of the two systems, 
and if your correspondents prefer to hold opinions in opposition to 
the facts, they are, of course, at full liberty to do so, but their 
opinions cannot influence the facts. We can only repeat that 
our first two statements are based upon our manufacturers’ books, 
they being makers of both types of lifts; and that the weights 
given for the balance cylinders and rams were obtained by actually 
weighing the castings. We take this opportunity of pointing out 
that the discussion upon the merits or demerits of our lifts has been 
conducted almost entirely upon side issues. The chief purpose 
of the pen balance is to ensure safety, and such “a as 
is gained is only obtained fortuitously; we take it that the safety 
is unquestioned. 

Mr, Turner’s two references to lift guides show simply that in 
this direction he has something to learn. The guides we use are 
for their oe unsurpassed, They cost per foot of travel per set 
1s. 6d. e can venture to challenge Mr. Turner to produce for 
this price a set of guides which will guide both cage and balance 
weights, and at the same time support the overhead frame and 
wheels, Mr. Turner somewhat perverts our stat t respecting 
cost. We did not say that the cost of the old balance weights 
would pay for the cylinders. We did say that the cost of the 
a be of the old system which we remove, and of which the 

noe —— is one only, will more than pay for the cylinders; 
and that the metal of the weights would make the cylinders, 
Excuse the reiteration, but it app to be y. If Mr. 
Turner has experimented upon lifts, he knows that the friction of 
the upward journey is often more, but never less, than that of 
the downward. ‘aking 20 per cent. friction for the upward 
journey and the same as the maximum downward friction, we 
ve 60 per cent. efficiency after paying for both journeys; and we 
have not yet heard of a dead weight balance lift giving better 
results than this. 

Mr. Barr suggests that though for some occult reason 700 Ib. is 
generally the best pressure, in the case of the lift illustrated, it 
might be made less costly if worked at 400lb. This is decidedly 
inconsequential. But it happens that 4001b., or very nearly that, 
is the ay a pressure for the lift illustrated. For many types of 
lifts and bydraulic machinery we should prefer to use pressures of 
from 6001b. to 7001b. per square inch ; but our hydraulic balance 
lifts introduce new conditions, and for reasons too involved to 
explain here, a pressure of lower value is found more suitable for 
them. If necessary they can, however, be made to use the higher 
— water economically, and at very little extra cost. We 

ve now inflicted upon your readers as much dry reading as we 
think desirable, and devoted as much time to the correspondence 
as we can afford. Should either of your correspondents desire 
further information, our manufacturers, Messrs. Smith and 
Stevens, will be happy to supply it rey. Thank you for 

OH 


space, NS. STEVENS. 
Queen’s-road, Battersea, 
January 6th. 
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FLYING MACHINES, 


Srr,—The problem of artificial flight is from time to time 
discussed in scientific journals, and when much the same conclu- 
sions have usually been arrived at, the subject drops. These con- 
clusions are:—(1) That man can never hope to fly by his own 
unaided muscular power. (2) That it is possible man may here- 
after construct flying machinery by means of which he may be 
carried through the air, but that neither the suitable motor nor 
machinery have yet been contrived or even suggested. 

The first of these conclusions is, for a certain reason mentioned 
in the first paragraph of your article last week, a tolerably safe 
one, and the second is safer still. With even a remote possibility 
of its being practicable, the subject is so important that I trust you 
will permit me to make a few remarks upon the statements and 
arguments employed in the article in question. The ground there 

en is that the practicable limit to a natural flying machine has 
been reached by Nature, and the arguments in support of this are 
of two kinds :—({1) That Nature does not make many mistakes, or, 
in other words, the conditions under which species are developed 
are such that everything goes as far as it can go in size and speed, 
so that if larger natural flying machines had been possible there 
would have been larger birds than there are. (2) That for 
certain mechanical reasons, which are given, larger natural flying 
machines are not possible. With regard to the first, it seems only 
necessary to point out that it was well the early shipbuilders did 
not use this argument in connection with the nautilus, or perhaps 
the swan, or we might now be dependent upon our natatory powers 
for oceanic communication. The mode of arguing the sonnel y point 
ous to need more serious consideration. Is it well known that 
the strength of every machine rapidly decreases as it increases in 
dimensions? To commence with, the example quoted, viz., the 
crank shaft of a model engine, and one of twelve times the size. 
Unless all books and —— of machine construction are wrong, 
their torsional strength will vary as the cubes of their diameters, 
and this whether solid or hollow, that is, the larger one will be 
1728 times as strong as the model. Their relative weights will 
vary as the square of their diameters and as their lengths, that is, 
the weight of the larger is also 1728 times that of the smaller. 
Thus they are of exactly the same proportional strength. If it be 
intended to state that in practice the model would be stronger, then 
this can only be due to abnormal conditions of material, &c., which 
cannot fairly be taken into consideration. But this is not the only 
part of the engine. Take, for instance, the approximate weight of 
cast iron pedestals (Unwin’s ‘‘ Machine Design m W=1'1d* +18 lb.; 
so that as the strength varies as the cube of the diameter, the 
weight for the larger one may be a great deal less in proportion 
than for the model. Many other instances might be quoted to show 
that at any rate the statement is not true for ‘‘ every machine.” 
With a beam or girder a proportional increase in every dimension 
does result in weakness, but no engineer would think of distribu- 
ting his material in the same way in a very large girder as he is 
obliged to do in a small one, for the increase of size enables a more 
economical section to be employed. Coming now to the example 
taken—viz., that of the albatross, It may be admitted at once 
that the weight must vary as the cube of the linear dimensions— 
that is, the weight of a similar bird with twice the length of wing 
would be eight times as great, or would be 2 ewt. instead of 28 lbs. 
It thus seems a pity that the matter is complicated by introducing 
the question of strength before the required power is dealt with, 
as upon this depends the strength of the wing required. It is stated 
that the strength must be at least doubled when the length only 
of the wing is doubled. Remembering that the resistance of the 
air varies as the square of the velocity, it might easily be shown 
that the strength should be at least ei ht times, instead of twice, 
as great, Passing to the question of power. The soaring of 
8 is a most important fact, of which no one who has 
taken the trouble to make observations has any doubt. Though it 
was lately the subject of a protracted discussion in the columns 
of a contemporary, no satisfactory explanation appears to have 
been given of it, Gortalaly be by mere 
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assertion, much less by a more than questionable analogy. Thus 
it cannot be admitted that the action of a swimmer even carrying 
a weight is ‘strictly analogous ” to the work done by a bird. The 
density of water is 800 times that of air, so that the proportional 
efforts to sustain weight, and to overcome the resistance to motion, 
are greatly different in the two cases. Moreover the fluid friction 
is very different in air and water, and to admit the analogy as a 
strict one would be to cut away the only grounds on which soaring 
can be explained. Perhaps the following explanation may partly 
account for the soaring power of birds, which has been stated by 
competent witnesses to be exhibited only when a wind is blowing. 
Let AB be the plane of a bird’s body, making an angle, and with the 


horizon; let O be the centre of pressure, and O R be the effective 
horizontal action of the wind on A B. By resolution, effective 
normal force = OP = OR sin. a. Tangential force (ineffective) 
= 0Q=ORK cos. a, Resolving O P gives force tending to drive 
the bird back = OS =O Rsin.? a; force tending to support the 
bird = PS = OR cos. asin. a. Thus the bird would only have to 
exert a force O R sin.? a in order to remain stationary. As long 
as a <45deg. this force is less than its weight, and is smaller the 
smaller the angle a. Until this reasoning is shown to be erroneous 
it cannot be asserted that, ‘Nothing is got from the air in the 
way of help save when upward currents strike the flying bird,” for 
in the assumed case the current of air is horizontal. 

The next analogy seems scarcely open to argument. Is it really 
meant that the weight of a bird may be ee in exactly the 
same light as the weight on a brake driven by a portable engine, 
and that the power exerted by the bird may be measured in the 
same way by taking the distance passed through by the wings? If 
80, it would have been well to have made a few calculations with, 
at any rate, approximate values in the case of the albatross. 
Doing this, it may be readily seen that the power thus given is 
from 4-horse power to 1-horse power. The values given in the 
article for the maximum power exerted by a emg man are 
equivalent to a little less than }-horse power. Thus the assump- 
tion which immediately follows, viz., that the power of an albatross 
may be taken as nearly that of a man, has not the slightest con- 
nection with the previous line of argument, being in fact quite at 
variance with it; neither does the allusion to the small spec. 
gravity of the air justify the assumption, which must therefore be 
taken for what it is worth. As to the correct mode of estimatin 
the power of an albatross, this is certainly a difficult matter, an 
I fear I have already trespassed too much on your space to venture 
any further suggestions. 

t is to be hoped that the brief concluding remarks of the article 
will not be taken as giving the results of the labours and investiga- 
tions of the many able scientific men who have worked at the 
subject, or as being even the very briefest summary of all that 
modern a in small motors or machinery can suggest 
for the solution of one of the oldest and most interesting of 
problems, 8S. SHaw. 

University College, Bristol, January 2nd. 


(Our correspondent will, we think, see on reflection that his 
strictures on what we have written are not justified by facts. In 
what we said concerning the strength of models, it is clear from 
the context that we referred really to weight for weight; and this, 
we think, Professor Hele Shaw sees quite plainly. Weagree with him, 
as a matter of course, that the shaft lin. in diameter would be as 
strong as the shaft 12in. in diameter, weight for weight; but he 
has overlooked the fact that the strains on the 12in. shaft would 
be immensely greater than the strains on the lin. shaft; because 
the areas of the ‘ora would vary as the squares of their dia- 
meters—not as their diameters; and our statement is specially 
applicable, as our correspondent indirectly admits, to the frame- 
work of any structure—bird or machine—intended to fly ey 
the air. Our argument must also be taken as applying to the 
whole model, not to individual members of it. We are a 
little surprised that Professor Hele Shaw should cite the 
nautilus—which has no bearing whatever on cur argument. As 
well say that the tiny humming bird marked the limit of 
nature’s progress in flying. Has Professor Hele Shaw forgotten 
the existence of the whale? That whales are not bigger than they 
are is not the result of a limitation of capacity for floatation 
in water, but of other and totally different conditions—such 
as peg A for obtaining food, power of blood distribution on the 
part of the heart, and the ibility of obtaining muscular power 
enough to give the animal the necessary velocity of notion through 
the water. We come now to our correspondent’s diagram, and the 
argument he bas based on it, which involve a very curious error, 
no doubt due toa complete oversight. Professor Hele Shaw would be 
quite accurate if he could show that there was any current in the 
air relative to the inclined plane; but as a matter of fact, the 
inclined plane must, by the condition of things, be moving at pre- 
cisely the same rate as the air, and for the plane no current exists. 
Thus, when a boat is floating down astream, it has no steerage way, 
because there is no current as to the boat, though there may be a very 
sharp current as to the banks of the river. A kite will fall when 
the string is broken, just as though no wind existed, only it will 
not fall vertically down, but will describe a curved path of greater 
or less irregularity, in its descent. The wind acts on the inclined 
= of ships’ sails, and the sails of ice boats, just as Professor 

ele Shaw has shown in his sketch, but only because the boat is 
held up to the wind either by the water or the ice. The occupants 
of the car of a balloon are in perfect calm, although the balloon 
may be flying before the wind at sixty miles an hour, nor would 
they be sensible of any current of air were it not that the force of 
the wind being variable, the inertia of the balloon will have to be 
overcome when a gust blows, or its momentum expended when the 
velocity of the breeze falls off. Therefore, what we have said is 
perfectly correct, and birds can only sail by virtue of momentum, 
or as Professcr Shaw implies, by the direct forward propelling 
action of their wings, but in this case they gain no assistance 
whatever from the air, save in a sense that a locomotive may be 
said to be assisted by an inclined plane in climbing up a given 
vertical height. Whether an inclined plane is or is not used, the 
foot-pounds of work expended by the bird or the locomotive must 
remain unaltered. We have failed to catch our correspondent’s 
meaning in the passage concerning the analogy between the weight 
on a friction dynamometer and the action of a hovering bird, and 
we can therefore only maintain that the analogy does exist. 
resistance of the air to a wing is apparently a function of the 
weight of air displaced at each stroke, and its velocity. We shall 
be glad to hear an expression of opinion on this point from Pro- 
fessor Hele Shaw.—Ep. E.] __ 


STEEL CASTINGS. 

Srr,—In reference to your very able remarks on cast steel marine 
crank shafts and the tests recently made thereon by Messrs. Parker 
and Milton, of Lloyd’s Register, in your general review of improve- 
ments during the year of 1882 on Saturday last, I think a few words 
of explanation are due from me. In the first place I am afraid 
that it might be understood from the wording that my firm do not 
anneal their large castings, whereas they anneal them very care- 

indeed ; but they do so in a particular way by the aid of their 
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own initial heat, That is to say, they do not re-heat them and 
then reanneal them, which process they have found, after careful 
investigation, to be both detrimental and dangerous for most large 
castings, although it will do well enough for small ones. When I 
first openly declared some few years ago, on behalf of my firm, in 
favour of the larger crank shafts being made in plain castings, I 
was met with such an amount of prejudice and ill favour that I 
hardly bee to have got so far as I have done in soshort a time, 
particularly as my most strenuous opponents were some of those 
very steel makers who, having since learned what they can, or 
think they «un do, are now the most anxious to enter into competi- 
tion for tue very article they oes | cried down—viz., 

crank shafts in ‘plain steel castings. To these and other steel 
manufacturers who en attempt the same, I would say, if they 
will not be offended with me, “‘ Beware!” The thing can be done, 
as has now been amply proved, by the number manufactured by 
my own firm, some of which have been constantly at work for the 
last three or four years, and have run from 80,000 to 100,000 miles 
without a failure of any kind; but this has only been accom- 
plished by using the very best material and great care. The danger 
is that one or more of those wonderful steel manufacturers, who 
are now rushing into the trade and learning in less than twelve 
months what has taken others over twelve years’ practical study to 
acquire, may not only damage themselves, as that would be of 
little moment, but may bring the very name of steel castings into 
such ill repute tuat they will be discarded entirely. There are 
many other matters on this most important subject that I could 
dilate on, but I am afraid I have alread too much on 


your valuable space. J. F. Hatt, 
January 10th. Wm. Jessop and Sons (Limited), Sheffield. 


CONTINUOUS GIRDERS, 
Srr,—I am studying the theory of continuous gi ina 


little work by Mr. Mansfield Merriman, in New 
York, the following equation appears :— 
Pp Pitt 
Seve Sr le r 
Rr 


Sr = Mr— Mr +} + K) 


in which /r represents the loaded span of a continuous girder, Mr 
and Rr the t and reaction at the support 7. Sr represent- 
ing the shear immediately to the right of that support, and S’r — 1 
the shear immediately to the left. Pr being a concentrated weight 


at distance K Ir from 
This I thoroughly understand, but he goes on to show that S’r 


—that is, the shear immediately to left of support r + 1 is 
Sir = Mr+1- Mr . 


lr 
and this I cannot understand. I make it 
gr = Mr Mr _ perk, 
Eccles, January 4th. W. H. B. 
[The two equations _ Mr + Pr(l - K) 


and sir = Mr Mr +PrK 
are exactly similar and complementary; one bei obtained by 
expressing the moment at one end of span Jr, and the other in the 
same way by expressing the moment at theotherend. Thus Mr + 
1 = Mr + Pr (ir Kir) - or 


This is the first equation given. Similarly, taking the moment at 
the other end, Mr = Mr + 1 + Prir - Slr, or 
— Mr+1-Mr, p, 


which is the record of the equations given.—Eb. E.] 


CHILLED CALENDER ROLLS. 
Srr,—Will ‘‘ Paper-maker ” kindly tell me what are the points 
in which the English calenders fail when compared with those of 
American manufacturers? Are the English rolls too soft, or the 
grinding not sufficiently accurate, or both? ‘Cheap and nasty,” 
as your correspondent observes, spells ruination, not only in the 
paper trade, but in most others ; and if a fair price is paid for English 
calenders, I see no reason why they cannot be made equal to the 
American. But if the same system is resorted to in the purchase 
of these as in the purchase of most other things—that of inviting 
tenders and selecting the lowest—I believe we arrive at the cause 
of failure. A ConsTANT READER. 
January 4th, 
RAILWAY SPEEDS. 
Srr,—The through express trains between Glasgow, St. Enoch, 
and London, St. Pancras, run between Glasgow and Kilmarnock 
vid the Glasgow, Barrhead, and Kilmarnock Joint Railway. The 
distance from Glasgow to Kilmarnock by this route is 24 miles 
28 chains, and as the trains are allowed 35 minutes to perform this 
part of the journey, it will be seen that the s is under 42 miles 
per hour, not 58, as stated =~ Mr. Henry roft in his letter 
which appeared last week. ith reference to the table given ~~ 
“J. F.,” p. 480 of your last volume, I may mention that the Mid- 
land Company’s ‘“‘longest run without stopping” is between 
London and Leicester, a distance of 99 miles 9 chains, and the 
trains of this company attain the highest average speed between 
Liverpool (central) and Manchester (central). The distance by the 
Cheshire lines’ route is 34 miles 4 chains, and the Midland express 
trains perform the journey in 40 minutes, or at an average speed of 
over 51 miles per hour. CLEMENT E. STRETTON. 
Saxe Coburg-street, Leicester, 
January 6th. 
Srr,—Your correspondent, Mr. Barcroft, in your last issue made 
a great mistake when he says that the Midland express, leavin 
Glasgow at 9.15 p.m., travels the distance to Kilmarnock at 
miles per hour. He says the train is timed to arrive at Kilmar- 
nock at 9.50, but if he looks again he will find that it is 9.53. I 
have no means of checking the distance, which he says is 
miles ; but assuming it to be correct, the speed is a little over 
miles per hour, not 58. Joun H. WALL. 
Hampden House, Milton Avenue, New Southgate, N., 
January 8th. 


Srr,—I think your correspondent, Mr. Henry Barcroft, isin error 
respecting the speed of the 9.15 p.m. Midland express from Glas- 
w. This train runs—vid Barrhead to Kilmarnock—a distance 
of about 28 miles in 35 minutes, the — therefore being about 
48 miles per hour; but your correspondent has reckoned the dis- 


tance from Glasgow to Kilmarnock, vid Paisley, Lochwinnock, 
and Cresshouse, which is, as he states, 333 miles. J. F. 
January 8th, 


Sourn Kensincton MuskuM.—Visitors during the week ending 
Jan. 6th, 1883 :—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 16,630; mercantile marine, Indian 
section, and other collections, 6161. On Wednesday, Thursday, 
and Friday, admission 6d., from 10 a.m. to 4 p.m,, Museum, 2031 ; 
mercantile marine, Indian section, and other collections, 


T 25,270. Average of corresponding week in former years. 
tried. Total from the opening of the Museum, 21,607,372, 
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SUPPLEMENT TO “THE ENGINEER,” JANUARY 12th, 1883, 


BACK VIEW. 


FRONT VIEW. 
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ComPouND SURFACE CONDENSING ENGINES 20 H.P NomiINAL. 


FOR SCREW YACHTS VENUS’ & “SOUTHERN CROSS. 
MESS®S J. COPLEY & C° ENGINEERS, MIDDLESBOROUGH 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


LEIPSIC.—A. Twiermeyer, Bookseller. 
NEW YORK.—Tue Witmer and Rocers News Company, 
31, Beekman-street. 


PUBLISHER’S NOTIOE. 


*,* With this week's number is issued as a Supplement, an illus- 
tration of the Compound Engines of the Steam Launches Venus 
and Southern Cross. Every ke by the Publisher con- 
tains this Su , and subscribers are requested to notify the 
fact should not receive it, 


TO CORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to ir destination. 
No notice will be taken of communications which do not comply 
with these instructions. 

*,* We cannot undertake to return drawings or manuscripts ; we 
must therefore request correspondents to keep conies. 

*,* All letters intended for insertion in THE ENGINEER, or 
containing questions, must be accompanied by the name and 

ress of writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 
anonymous communications, 

J.H. (Bull).—The names of the contractors have not been made known, 

A. X.—Box's “ Treatise on Heat” is the only work we know likely to suit 
you, 

J. F.—The invention may be patented in the United States if the English 
oatent is not too old, 

W. 'f. H.—We fancy you mean the Clammond gaslight, concerning which 
you will find information on another page. You can see the light every 
evening ot the Crystal Palace 

H. G.—There is no recent work on the turbine which will answer your purpose 
better than thos you name, The statemer.ts made by your friend are quite 
correct. If youwill say what it is you want to know we will try and 
answer your question, 

Srratrorp.—The larger the wheels of the truck, other things being equal, the 
lesa resistance will it offer to traction. If you can obtain a copy of Wood's 
** Treatise on Railways,” published about 1830, you will fad particulars 
of experiments made to decide this and other questions which will interest 
you. 

Srupenr.—The work done by a Cornish engine is reduced to foot-pounds. 
Thus, a duty of 80,000,000 means that 80,000,000 of pounds of water have 
been lifted lft. high by 112 1b. of coal, Let ua suppose that the height 
through which the water is lifted is 800/t. Then “eee = 266,666, that 


is to aay, the engine will have lifted 266,666 1b. of water, or 26,666 gallons 
of water 300/t. high by the combustion of 1 ewt. of coal. 

G. L. (Barnet).—The usual effect of surface condensed feed-water on a boiler 
is injurious. When it is used it is absolutely necessary to take measures to 
get a thin scale of incrustation deposited all over the heating surface of the 
boiler, otherwise rapid corrosion will take place, and the permanence of this 
scale, which may not be thicker than a visiting card, must be carefully 
guarded, In steamships te scale is obtained and maintained by filling up 
the boilers to begin with with sea water, and making up for waste at the 
safety valves, &c., from the sea, 


BRAYTON’S PETROLEUM ENGINES. 
(To the Bditor of The Engineer.) 
Srm,—Can any of r readers inform me where Brayton’s petroleum 
to bo sean or of? ENGINEER, 
, N., January 9th. 
GLASS STOPPER PRESSES. 
(To the Baitor of The Engineer.) 
Srr,—Would any reader be kind enough to tell us the name of any 
firm that can supply a press with the newest improvements for making 
stoppers? SUBSCRIBERS, 
Dublin, January 4th. 


TRICYCLES AND LUBRICANTS. 
(To the Editor of The Engineer.) 


Sir,—Would an: ent tell me what in pounds I shall 
require on wheels to propel a moving tricycle, the 
weight of which is 600 1b., on good, dry m: » levels, and 
ordinary inclines, at six miles per hour? What is the best lubricant to 
stand 550 deg. 


in a su ted steam engine cylinder? 


STRAINS IN ARCHES. 
(To the Bditor of The Engineer.) 

Sir,—In looking over a work recently published, I noticed the follow- 
ing formula for calcula‘ the horizontal thrust at the crown of an 
arch :—t = Wr when r = the radius of the arch in feet; W = the load 
horizontal lineal foot on the arch, and ¢ = the thrust at the crown. 

if any of your readers conversant with the calculation of 
say whether the above formula is a reliable one or 
not. Is there an easier or better method of findin, ag at the 


crown than to take the moment of the weight of collected 

at its centre of gravity, about the s; of the arch, and to divide 

it by the vertical distance from springing crown? ARCHES, 
anuary 


SUBSCRIPTIONS. 


Tar Enomvesr can be had, iy order, from any newsagent in town or country 
the various vatluay on |, be supplied direct 
from the on the Allowing terms (paid tn advance) — 

(including double numbers)... .. .. 14s. 6d. 
Yearly (including two double numbers) .. .. .. £1 98. Od. 
it occur, an extra charge of two shillings and s e per annum will 


be made. TH ENGINEER is registered ft 

Cloth cases for binding Taz Enainger Volume, price 2s. 6d. each. 

A complete set of Taz Enarnger can be had on application. 

Foreign Subscriptions Thin Paper Copies will, wntil further notice, 
received at the rates below Subscribers paying in 
at the published rates will receive THe Enoineer weekly and post-free. 
Subscriptions sent by Post-office order must be accompanied by letter of 

the Publisher. Thick Paper Copies may be had, if vreferred, at 


rates. 

Remittance Post-office Order. — Australia, um, Brazil, British 

Columbia, "British Canada, Cape of ‘Good ‘Hope, Denmark, 

, France, Germany, Gibraltar, Italy, Malta, Natal, Netherlands, 

umania, itzer! Tasmania, ey tates, 

West Coast West Indies, Cyprus, £1 168. China, Japan, 
india, . 6d. 

Remittance by Bill in London.—Austria, Buenos A and Algeria, 
20, m, Java, ani pore, 

Mauritius, Sandwich isles, £3 58. 
ADVERTISEMENTS. 


wds one shilling and sixpence ; lines are 

ed one shilling. The line averages seven words, When an advertise 
ment measures an inch or more the charge is ten shillings inch, All 
i Srom the country must be accompanied by a post-office 

in payment. Alternate advertisements with all 


| ge regularity, but regularity cannot be guaranteed in any such case. 

Ul except weekly advertisements are taken subject to this condition, 
Advertisements cannot be inserted unless Delivered before Six 

o'clock on Thursday Evening in each Week. 

Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. George Leopold Riche ; 
other letters to be addressed to the Bditor of Tar ENGINEER, 168, Strand. 


MEETINGS NEXT WEEK. 
a view ‘at 
by Mr. William Anderson, M. Inst, 0.E. 


Socrery or TELEGRAPH ENGINEERS AND 
Jan. 18th, at 8 p.m.: Mr. Willoughby Smith will deliver his inaugural 
address, as President, for year. 

Tue MereoroocicaL Sociery.—Wednesday, Jan. 17th, at 7 p.m.: The 
report of the Council will be read, the election of officers and neil for 
take place, and the President will deliver his 


Cuemica Socrery.—Thursday, Jan. 18th, at 8 p.m.: ‘‘Ona New Method 
of Estima‘ the Halogens in Volatile Organic Compounds,” by Mr. R. 
P. Plimpton, Ph.D., and Mr. E. E. Graves. 

Society or Arts.—Wednesday, Jan. 17th, at 8 p.m. : Seventh ordinary 
a “The Sanitary Inspection of Houses,” by Mr. W. K. Burton. 
Lord Alfred Churchill will preside. 
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THE LOSS OF THE CITY OF BRUSSELS, 


Tue sinking of an Inman steamer at the mouth of the 
Mersey appears, at first sight, to be an almost incredible 
event. Liverpool passenger steamers have come to be 
regarded as at least as safe means of transport as railway 
trains; and it is not too much to say that a railway journey 
of 3000 miles performed in any country would be attended 
by as much risk as a voyage across the Atlantic in one of 
the ships of this celebrated fleet. The precautions taken 
to ensure the safety of passengers by the Cunard and other 
companies leave absolutely nothing to be desired. The 
Cunard steamers, for example, are now, and have for some 
time back, ceased to be either the largest or fastest cross- 
ing the Atlantic; but as regards safety, they enjoy 
an unrivalled reputation, The announcement that the 
City of Brussels had been sunk, and that several lives 
had been lost, close to Liverpool, were at first received 
with doubt. It remains, of course, to be proved that the 
officers of the ship are in no way to blame for the 
catastrophe. With the details of the collision, which 
sent a fine steamer to the bottom, our readers are, no 
doubt, familiar; but it may be worth while to place the 
fact on record in our pages for future reference. On Sun- 
day morning there was a thick fog in the Mersey, which 
extended some way out to sea. The Inman steamer City of 
Brussels had made a very satisfactory passage from New 
York to Queenstown, and a good run from Queenstown to 
the mouth of the Mersey. Then the fog settled down, and 
no further progress without extreme risk became ible ; 
so Captain Land, who was in command of the ship, 
as soon as he heard the sound of the fog-bells of the 
North-West Lightship, turned the ship’s head to sea, 
stopped her engines, and allowed her to drift up stern 
first toward the Bar. It is stated that he kept his 
whistles going at half-minute intervals. Forty-one 
minutes after the engines had been stopped the sound of 
another steamer’s whistle was heard, and immediately 
afterwards the City of Brussels was struck on the star- 
board nearly amidship by the Kirby Hall, a new 
steamer on her trial trip from Glasgow. The Kirby 
Hall, a ship of about 1500 tons, cut well into the City 
of Brussels, making a hole, it is said, 8ft. wide, and 
below the water line. The Kirby Hall had her own bows 
twisted, but it does not appear that she suffered any serious 


injury. She has a large rent in her plates from the 18ft. | P 


watermark to the 24ft. She was flying light, and to this 
fact she probably owes her safety, as she made, we under- 
stand, little or no water, all her injuries being above the 
sea, Captain Land and his officers did all that men could 
do, and succeeded in saving the lives of nearly all on board. 
The discipline of the ship was perfect, the boats all ready 
for launching, and the result was, on the whole, satisfactory, 
Several lives, however, were lost, eight of the crew and two 
passengers, Italians, being drowned. So much for some 
of the facts concerning the catastrophe. Let us see what 
is the lesson it conveys; for there is no such thing as 
an accident. Nothing happens without a cause, and if we 
rightly understand mar caused a given “accident,” it is 
possible that we may be able to avoid its recurrence. 

The first point worth notice is that the case of the ship, 
after she to leak, was hopeless. Nothing could be 
done to keep her afloat. But, nevertheless, unaided as she 
was by any assistance from her crew, she did not founder 
for about twenty minutes. Now even the sinking of 
ships is effected according to rule and law by Nature. 
Not one pound of water less than a certain quantity would 
have sunk the City of Brussels, and the rate at which this 
water got into her’ was fixed by immutable rule. The 
City of Brussels was 390ft. long, and 40ft. 3in. beam. Her 
gross tonnage was 3774; her net tonnage, 2434. Her 

unkers must have been nearly empty, and would represent 
a capable of holding, say, 800 tons of water. She 
a valuable cargo on board, but not, we fancy, a heavy 

one. If we say that her margin of floatation was equiva- 
lent to 1800 tons or so, we shall not, we think, be far short 
of the mark. To sink her she must therefore have taken 
1800 tons of water on board. It is quite certain that some 
obstacle intervened to prevent the water from finding its 
way through the whole ship at once, because if a hole 
8ft. wide had been knocked in her side, assuming it to 
be only 4ft. deep below the surface, she would have 
taken in enough water to sink her in less than five 
minutes, the head _ od augmenting as her bows 
sank, The ship was, however, divided by watertight 
compartments, and probably a single compartment was 
rapidly filled, and this having been done, her head 


‘| was so far pulled down that water found its way over the 
. | deck to which the bulkhead extended, and thence ran aft. 


The ship, however, went down by the head; and it is 
noteworthy that she remained afloat until the water 
reached the bridge. The City of Brussels had nine bulk- 
heads and seven watertight compartments; and it is said 
that the reason why she foundered was that the Kirby 
Hall struck her just at the end of a bulkhead, and so 


aii | knocked two compartments into one. This is, however, 


to a large extent, pure conjecture; and even if it is true, 
then the circumstance supplies another argument in favour 
of so constructing bulkheads that two compartments cannot 
be knocked into one. How this is to be done we explained 
fully in Enornzer for June 14th, 1878, page 416. Be 


this as it may, it is clear that if the bulkhead had been 
more efficient, the City of Brussels might now sect, 
in dock in Liverpool. But assuming that the b 
was what it a certain is 
easy to see that, very moderate ing power been 
brought into play, the could Wome afloat. 
The utmost quantity to be dealt with was, say, 2000 tons, 
to be lifted, say, 20ft.,in twenty minutes. This represents 
but 40,000 foot-tons, or 4,480,000 foot-pounds per minute, 
or 135-horse goede or, making large allowances for waste, 
an engine of 250 indicated horse-power, properly used, 
would have kept the water pumped out of her as fast as it 
came in. She had an ample supply of steam available, 
and one large centrifugal pump would, in all probability, 
have sufficed to save her. Assistance was close at hand, and 
even with one a full, she might have been 
towed toa place of safety, her own pumps dealing with what 
we may term the overflow over or past the bulkhead. The 
ship and her cargo have been valued at £300,000. We 
speak close to the truth if we say that a pump and engine 
of the required — could have been had for £1000. 
We are happy to know that in most of the great passenger 
steamers recently built immense pumping power has been 
provided ; but the City of Brussels was thirteen years old, 
and sufficient importance was not then attached to 
pumps; and here we may hint that the various Liver- 
pool companies running passenger steamers across the 
Atlantic would find it immensely to their advantage if 
they could state in their advertisements that their ships 
were fitted with appliances which would deal with huge 
leaks. The passenger public at both sides of the Atlantic 
is very discriminating, and it would not be slow to 
understand which was the safest ship. 

Two other questions remain for consideration. Was the 
City of Brussels provided with any special sound-signalling 
apparatus which would denote which way her head lay, 
and whether she was or was not in motion? We believe 
she was not; that, in short, she had nothing but the 
ordinary steam whistle. Is it not time that a uni- 
versal code should be adopted which would be in- 
telligible to all ships, and which would tell an advanc- 
ing steamer that, “I am here, lying with my head 
to the west, drifting astern,” or “I am going dead slow 
with my head to the south.” There is no want of such 
sound signals in the market. Another question is, When 
will shipowners, or the Board of Trade, or “ Lloyd’s,” or 
the Liverpool underwriters, take the bulkhead problem in 
hand? It isa noteworthy fact that this is a subject on 
which the Institution of Naval Architects never touches. 
Those who read papers and those who discuss them alike 
seem to re; the matter as tabooed. If it is referred to 
at all, it is so only in connection with ships-of-war. We 
know that among shipbuilders there is a rooted contempt 
for bulkheads, and this is not to be wondered at, seeing 
that they themselves have done their utmost to make them 
contemptible. As they are usually fitted, they cost some 
money—not much it is true; they are a nuisance to the 
owners, coming as they do more or less in the way of 
cargo, and they are absolutely worthless. We shall feel 
indebted to any one of our numerous readers who can 
give us particulars of a single case in which bulkheads 
revented a ship from foundering. We do not now refer to 
collision bulkheads, which are almost invariably well made, 
well designed, and therefore quite efficient. We refer to 
the other bulkheads, which, if as good, would be as useful. 
By only too many persons it is assumed that the modern 
passenger steamer is as safe as she can be made. The 
foundering of the City of Brussels is proof that she is not 
safe, and there is a universal consensus of opinion among 
engineers, at all events, that passenger steamers can be 
made much safer than they are. If the time of foundering 
in case of collision could always be delayed by some few 
hours, an immense advan would be gained ; and it 
really ap that if those most concerned would do what 
can be , so to secure this end, a great deal might be 
effected. It requires, we hold, but a moderate effort on the 
part of Lloyd’s and the Board of Trade, and the thing 
could be done. Unless they act, bulkheads will probably 
continue to be delusions and snares to the end of time. 


ENGINEERS IN THE NAVY. 


Ir will be remembered that during last February Mr. 
Trevelyan made a promise that something should be done 
for engineers in the navy ; and an Order in Council bearing 
date the 30th of November has just been promulgated. 
The most prominent feature in this Order, or rather the 
changes introduced by Mr. Trevelyan, is that the number 
of engineer officers shall be reduced to 650—it so happens 
that this is about the number now on the Admiralty 
books—while the number of what are now known as chief 
engine-room artificers is to be augmented. Furthermore, 
the number of engineers may be still further reduced, and 
that of the artificers increased, ~— the aggregate 
pumber shall not exceed 800, of whom chief inspectors 
shall be limited to five, inspectors to seven, and chief 
engineers to 220. The full pay for chief inspectors of ma- 
chinery is now to be £1 15s. a day, an increase of 3s.; 
inspectors, £1 10s, an increase of 2s.; and engineers of 
nine years’ seniority, 12s, an increase of 1s. per day. 
Hitherto the daily full pay of an engineer rose to 10s. after 
he had served three years, and to 11s. after six years’ ser- 
vice, at which point it remained until he was promoted. 
Promotion came slowly, and many engineers had not 
passed for promotion. For the majority, therefore, the 11s. 
represented the maximum. It was for the purpose of better- 
ing the position of these officers that Mr. Trevelyan agreed 
to give another increment of pay after a third term of 
three years’ service. The Order gives an extra allow- 
ance of 4s, a day to the chief engineer in charge of the 
machinery of such an exceptional ship as the Hecla or the 
Polyphemus, though under 3000 indicated horse-power. 
Another alteration abolishes the allowance which has been 
paid to engineer officers required to mess in the ward- 
room, with the exception of those who may be considered 
to belong to the gun-room. 

It will be seen that the engine-room artificers are daily 
becoming a more important class of men; and that the 
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engineers are gradually diminishing in number. The 
change has our approval, because we see in it the first 
operation of a policy which we have long advocated. The 
facts are very plain and simple. Successive Governments 
have been impressed with the idea that men in charge of 
machinery in her Majesty’s ships should receive a technical 
education of a very high type. But the truth is that this 
theory is completely erroneous. The men who design 
machinery and superintend its construction do need such an 
education, but the men who have charge of it do not. 
They require a totally different, and not less important 
training. A knowledge of German, and more or less pro- 
found acquaintance with higher mathematics, will not in 
any way help a man to cool a hot bearing, pack a gland, or 
mend a burst feed pipe. Those in charge of machinery 
at sea should be versed in the broad principles of 
mechanics; they should be able to read a diagram; 
to make a fair drawing, and competent to do, or 
superintend the doing, of repairs. Hitherto it has 
been found quite impossible to produce in a regular way 
a good engine driver, and an educated scientific engineer. 
in one. There are such men, it is true, but they are quite 
exceptional. As a rule, the scientific young man has asoul 
above engine-driving, with its dirt and its drudgery, and 
we are not ae He is too intellectual for his work. 
The Admiralty found this out some time since; and so, 
while they give engineers the education of gentlemen, they 
employ engine-room artificers to do the work. In other 
words, engineers in the Navy are professional men, and 
engine-room artificers learn and practise a trade. It 
requires no extreme perspicacity to see that the engine- 
room artificers have quietly stepped into the places filled 
at one time by engineers, and that the new type of 
engineer—the product of the Training Colleges at Green- 
wich and Portsmouth—is an addition, not a substitution. 
It was complained that the old type of engineer was not a 
gentleman, and this was quite true, with, be it understood, 
certain exceptions. Then it was expected that gentlemen 
would do the necessary work, but it was found that they 
would not, and so the old type engineer still finds his place 
in our Navy, and the new type is, as we have said, some- 
thing thrown in. The truth is, that the engine-room artificer 
is the right man in the right place, and the highly-trained 
engineer is not. Plain speaking is best in this matter for 
all parties; and we assert that there is not sufficient scope 
to be found on board a man-of-war for the display of 
talent, or even of ability, of a high order. The work to 
be done is simply engine driving when a ship is running, 
or engine watching when she is out of commission. There is 
in all this nothing which can make any demand on the 
higher intellectual powers; and if there were a compliance 
with the demand would bring no return. Engineers bave 
no chance of distinguishing themselves in action. They 
have no chance of doing anytbing, in fact, in the way of 
making use of a somewhat expensive education. The 
artificers do the work and the engineers look on; and very 
wearisome and irksome work this same looking on must 
be to young men of brains and abilities. 

That the Admiralty begin to see matters in their true 
light is, we think, evident. The pay of artificers is to be 
improved. A chief artificer will get 7s. 6d. a day, and 
there are besides pensions and cther advantages which 
will really make him better off than were his predecessors, 
the engineers, of whom but few are now to be found in 
the Navy. The number of artificers employed has been 
steadily increasing, while that of engineers has been 
diminishing, and in this way we are, it would seem, gra- 
dually getting nearer the complete adoption of the system 
we have long advocated—namely, the employment of one 
superintending engineer in each ship, having under him a 
staff of engine-room artificers, with their foreman, or lead- 
ing hand. If we take a large vessel, say a ship of 8000- 
horse power, with twin screws, the engine-room staff might 
be composed of one chief engineer, one assistant-engineer, 
and about twenty engine-room artificers, which would allow 
four men on watch at a time in each engine-room, and four 
men over. The artificers would have different ranks, 
according to pay and seniority ; but they would be of an 
entirely different grade from the engineer and assistant- 
engineer. Both these gentlemen would really be profes- 
sional men of high training; and the pay of a chief should 
not be less than £1 10s. per day, with certain extras while 
on foreign service, &c. In smaller ships but one engineer 
would be carried, save in time of war, when extra force 
would be required in the engine-room. In yet smaller 
ships an assistant-engineer only might be carried. These 
assistant-engineers would be young men passed into the 
ships after a good training both at college and in the work- 
shop. Not that they would be subsequently called to work 
with their hands, but that, knowing how to do a thing 
themselves, they could see that it was properly done by 
others, In short, the training for engineers in the Navy 
would be just of that kind which is now given in the 
works of mechanical engineers to what are known as 
articled pupils, with this difference, that the naval engineer 
would also receive what the articled pupil does not—namely, 
a sound technical education. 

The number of engineers needed if this scheme were 
carried out would not be large. The pay might, accord- 
ingly, be high, and the services of really first-rate men 
would be secured; the work would be done in all res 
as well as it could be done; promotion would be at least as 
rapid as it is now, and there would be far less grumbling 
and dissatisfaction than now exists. The engine-room 
artificers are, on the whole, an admirable body of men, and 
the engineer students now being turned out are in a very 
full sense of the word officers and gentlemen. They are 
highly educated, well-mannered young men, an ornament 
to the service; but they are out of place in an engine-room, 
whether the ship is under steam or lying in dock. In 
plain English, they are a great deal too good for their work 
in one sense, too bad for it in another. After a time it 
will be understood that a steam engine does not know 
whether it is in a Government ship or in that of a private 
firm; steam is above Admiralty regulations, and the class 
of men and the system of management which does best in 
the mercantile marine is just that which ought to do best 


in the Navy. There are, of course, differences, and as the 
repairs to be done are not effected in the same way in the 
two services, there must be a difference. But after all is 
said, the chief engineer of a great Transatlantic passenger 
ship holds very much the position which we would assign 
to the chief engineer of one of her Majesty’s ships of war. 
It is to be hoped that the Admiralty, having begun to reduce 
the number of engineers, will continue the work. It is, we 
may add, to be regretted that the addition they have made 
to the pay of engineers in the Navy is so small. Twelve 
shillings a day, or £219 a year, is a poor reward for long 
service and an expensive education. As much can be earned 
by men with far less knowledge and possibly shorter service. 
Engineers in steamers get as much as £30 a month, 
and a first-class table is kept for them, and while at sea they 
have literally no expenses, save what they think proper to 
incur. Even in comparatively small ships a chief engineer’s 
pay and his mess together represent much more than he 
could hope to earn in the Navy; and it must not be for- 
gotten that Mr. Trevelyan’s changes do not apply at all to 
chief engineers in the Navy. Engineers may take what 
they have got as an instalment, and be thankful; but the 
whole system of providing engineers for men-of-war is mani- 
festly in a transition state, and some time must elapse 
before it can be regarded as quite satisfactory. 


CONTINUOUS BRAKES IN FRANCE, 


Tue French Minister of Public Works, M. Ch. Hérisson, has 
taken a very singular step. He has issued a circular to the 
French Railway Companies, dated the 7th of last December, in 
which he actually recommends the adoption of a special form of 
continuous brake. For along time past the French Government 
has, like our own, urged on the railway companies the adoption of 
continuous brakes, but we need hardly say that the companies have 
been hithertoleft entirely to themselves to choose whatever brakes 
they like. Now, it so happens that in France the railway companies 
will, as a rule, do nothing to make themselves specially agreeable 
to other companies. In fact, the adoption of any mechanical 
device by one company is enough to prevent any other from 
using it; and it has been pointed out, half in jest, half in 
earnest, that this jealousy is carried to such an extreme that 
the Paris, Lyons, and Mediterranean, Eastern, and other 
railways, each uses even nails of a particular pattern. In the 
search for a continuous brake, the first-mentioned line adopted 
the Smith-Hardy vacuum brake, the Chemin de Fer |’Ouest 
took the Westinghouse brake, and so did the Midi 
and the Ceinture lines. The Eastern Company to gain 
time kept on experimenting with the Achard electrical brake, 
without achieving anything. The Lyons Company put the 
Westinghouse brake on the Montargis line, and the Smith brake 
on the Montereau line. Meanwhile the locomotive superinten- 
dent of the line, M. Wenger, began exprimenting with what 
was known as the Marté brake. This, now known as the Wenger 
brake, is worked by compressed air, and appears to be a very 
defective modification of the Westinghouse brake, the sole 
merit which it appears to possess being that coaches fitted with 
it can run in trains fitted with the Westinghouse brake. 
Why the companies should hunt about for other brakes when 
they had one ready to their hands, the merits of which have 
been fully demonstrated by successful working, cannot be 
explained ; unless, indeed, it arises from the dislike, to which we 
have already referred, manifested by every company to use any- 
thing used by another company. Under all the circumstances 
it is clear that the only proper course for M. Hérisson to 
adopt was simply to insist on the adoption of a continuous brake, 
which should be efficient, without recommending any particular 
brake, but in his circular of the 7th ult., he actually recommends 
the adoption of the Wenger brake. This may appear so in- 
credible that we prefer to give M. Hérisson’s own words. After 
referring to the delay in fitting continuous brakes, his circular 
goes on : “ J’ai recherché la cause de ces retards. Elle ne réside 
pas, avant tout, dans la multiplicité des types soumis ) des essais. 
La vérité est aussi que plusieurs compagnies ont donné la préfér- 
ence au frein américain Westinghouse, mais que ce constructeur, 
aprés s’étre chargé de livraisons considérables, parait impuissant 
a les effectuer en temps utile. C’est sans doute une des raisons 
qui ont déterminé I’administration des chemins de fer de 
lEtat et la compagnie d'Orléans s’adresser, dans une 
certaine mesure, au systéme Wenger. Sur l'invitation de 
cette compagnie, j'ai assisté, le 22 Novembre dernier, 4 des 
expériences comparative du frein américain et du frein 
frangais basés l’un et l’autre sur l'emploi de l’air comprimé. Ce 
dernier, sur lequel le comité de l’exploitation technique s’est 
déja prononcé favorablement, est continu et automatique. 
D’aprés M. l’ingénieur en chef du matériel et de la traction de la 
compagnie d’Orléans, dont la compétence est indiscutable, il 
aurait l’avantage d’étre simple, robuste et d’un entretien facile. 
Il peut enfin s’accoupler avec le frein Westinghouse et fonctionner 
de concert, de telle sorte que les compagnies déji pourvues d’un 
certain nombre de freins américains pourraient 2 l’ooccasion, sans 
renoncer 4 ces derniers, compléter leur ovtillage avec le syst?éme 
francais.” We may add that this circular has excited a good deal of 
feelingin France, and popular opinion has not been strengthened in 
M. Hérisson’s favour by the circumstance that, by a decree of the 
28th December, M. Wenger has, upon the recommendation of 
M. Hérisson, been made a chevalier of the Legion of Honour “ for 
remarkable services rendered in connection with the rolling stock 
of railways.” 


ST. JAMES’S PARK, 


THERE is nothing of which Londoners are more justly proud 
than of the parks which constitute the so-called “lungs” of this 
great city, and we are far from wishing for any alterations affect- 
ing these which should in the least militate against their use as 
elegant adornments and healthful resorts for the metropolis. 
But, while so desirous, it is undoubted that their great 
extent, and the necessity for excluding from them traffic of a 
miscellaneous character, greatly interfere with ready access be- 
tween certain districts. Where such interference can be avoided 
it appears desirable that the department charged with the care 
of our parks should take every possible step to increase public 
convenience. The closing of the park gates after a certain hour 
is a measure the necessity for which no one will dispute; but 
there is one thoroughfare at least, the inclusion of which in this 
rule gives rise to great inconvenience. We allude to that largely 
used footway through St. James's Park crossing the suspension 
bridge over the ornamental water. Since the establishment of 
the St. James’s Park station of the District Railway this foot- 
path has become the highway followed by thousands of residents 
along the line of the railway to reach the neighbourhood of St. 
James’-street; and it is a complaint made by the numerous class 
who use our London clubs, which are chiefly situated in that 
vicinity, that the thoroughfare above alluded to is closed to them 


at a comparatively early hour. Not alone to them, but to many 
others, dwellers in the neighbourhood of Victoria-street, Queen 
Anne's Mansions, &c., is this stoppage a most inconvenient 
obstacle. Much has been done of late years to improve the foot- 
paths along and about the Mall; but the road we have stated 
to be so largely used is still only laid with gravel of so claye 
a composition that the least rain turns it into a sea of mud. x 
comparatively small outlay would suffice for laying down an 
asphalte pavement of about 12ft. in width. Approximately, the 
total distance to be so laid would be about 300 yards, and, at 
current rates, we should say the work we desire could be done 
for about £350, inclusive of the required curbing, an expendi- 
ture which certainly the large use made of this thoroughfare 
would fully justify. Then as to the question of including it in 
the “early closing movement,” it seems to us that the safety 
of the park and the insurance of its proper use at all 
hours could be attained by the substitution of orna- 
mental non-climbable railings for the present low ordinary iron 
fence. These need in no degree interfere with the proper view 
of the adjacent lawns and gardens by passers-by. Ingress 
to the off-paths could be stopped at night by gates of corre- 
sponding design, and thus season ticket-holders to the St. 
James's Park Station and others whom business or pleasure call 
to its neighbourhood would no longer, as at present, be forced to 
a long detour to reach either the Charing-cross or Victoria 
Stations of the District Railway. The granting of such a boon 
would be largely and widely appreciated, and, in comparison with 
the benefits it would secure, the outlay necessary would be but 
small, It is manifestly the duty of the authorities to minimise 
the inconveniences inseparable from the maintenance of large 
reserves of land for pleasure and health purposes in the midst of 
a population, and we trust the suggestion we have thrown out 
will be considered in the proper quarter. 


STEAM SHIPPING PROSPECTS, 


Tur importance of the shipbuilding industries to the engineer- 
ing trades gives interest to the question of what effect the com- 
paratively low rate of freights that prevails will have upon shi 
building, which for above eighteen months has been exceedingly 
brisk. It may be taken for granted that freights are on a lower 
range than they were a few years ago, and that the tendency is 
to decrease as the tonnage of the merchant navy increases. But 
those who take a pessimist view of matters forget that, concurrently 
with the decrease in the rate of freights, there is a decrease in 
the cost of the production of vessels. Ten years ago, or even 
before high prices 1uled, the cost of ship plates—iron plates— 
was about £11 per ton, now, in the same producing centre they 
are obtainable at £6 10s.; and ship angles have fallen in a similar 
proportion. When the largeness of the tonnage of iron used in 
vessels is borne in mind, it will be seen that the cost of pro- 
duction is very materially reduced, and thus that, other things 
being equal, lower freights will pay the same dividend; and 
there is also to be remembered that these lower freights tend to 
materially increase the trade across the seas, and that whilst on 
the one hand lower freights do not diminish the earning power 
of a vessel owing to its lesser cost, yet they do increase the work 
of the steamship; and there is a further benefit from the low 
prices of the vessels—this country is better enabled to compete 
with foreigners in the cargo carrying trades, for the effect of the 
bounties that some of them impose is to increase the first cost of 
the vessels. On the other hand, it cannot be said that the cost of 
working our vessels is being reduced so rapidly as it ought to 
be when the large additions to the labour-saving appliances on 
board is borne in mind, and it may be that the low freights that 
now prevail will stimulate owners in this direction to revise the 
rate of costs. Eras of low prices and low rates are usually 
favourable to economical working, and there is room in the 
working of our steamers for more of this. But looking at the 
question broadly, although the tonnage built is now so large, 
yet with losses of iron vessels which increase in number yearly 
with the increase in the total of our steam merchant marine, 
and looking at the fact that we have yearly to do a share of the 
trade of the world that is increasing and that must for some 
time increase, because other nations are building fewer steamers 
—there seems ground for the belief that the era of great activity 
in our shipbuilding yards is not likely to pass away soon; and 
this conclusion is apart from the question whether the Americans 
may take steps to increase their merchant navy. If they do, it 
will, in the first instance, benefit us; if they do not, as their 
trade grows so will the demand that they make on our carrying 
vessels. Our shipyards may not, perhaps, keep at the present 
high pressure in regard to steamship building; but there are 
grounds for the belief that for some time to come there will be 
continued activity in them, and that activity is necessarily 
reflected upon the marine engine works of the country, and that 
in an increasing degree, because of the fact that not only do new 
vessels need engines, but that the old ships need renewals 
of engines from time to time. 


STEAM HEATING IN NEW YORK. 


Iv our last impression we mentioned that the advantages of a 
public system of heating towns by steam were not altogether 
unalloyed. Beside the continual breaking up of the streets to 
make good leaky joints, the obstruction of traffic, and the heating 
of the water in town supply mains, the supply is not altogether 
unattended with dangers, and judging from a report in an 
edition of the New York Evening Telegram which has reached us 
this week, some of the streets of New York promise to afford 
recreation for those of a sporting turn of mind who like amuse- 
ment spiced with a certain amount of danger. The heading 
of the report referred to runs thus: “Exploding Steam 
Pipes; the Paving Stones and Dirt thrown a Hundred 
Feet; Passers-by Covered with Mud,” and so on. A 
policeman on duty thus describes what took place on the 
18th ult. at the corner of John and Nassau-streets :—“I 
noticed that steam was oozing from the pavement, and I 
was about to make a closer examination of the place when 
the pavement was lifted 3ft. or 4ft. and thrown to all sides. I 
jumped away as quickly as I could, but I did not escape a good 
drenching with hot water and filth, A truckman had just 
driven past the place. Heand his team and wagon had a narrow 
escape from serious injury. As it was he got a full dose of char- 
coal and lampblack. The steam and hot water soaked the black 
stuff into a tarry sort of paste. I think at least fifty people who 
were in the vicinity had their clothing completely besmeared. 
Many of them received bruises from flying pieces of mortar and 
stone, but I think no person was seriously injured.” The pipes 
which have become thus distinguished belong to the American 
Steam Heating and Power Company, and had just been attended 
to, the paviors having only a short time left the spot. Shop 
fronts were damaged and covered with mud and other materials 
above-mentioned. The fact that these escapes and explosions 
have been frequent does not necessarily prove that a general 
steam supply is bad in aye oy but they certainly show that 
the pipe Atting needs to be well done, and that American pipe- 
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fitting designers and pipe fitters might in this matter at least learn 
a little from the old-fashioned people on this side of the ferry. 


THE SUEZ CANAL, 


THE Works Committee of the Suez Canal Company has now 
decided upon the expenditure of about £920,000 on improving 
the canal and its dock accommodation. The first improvement 
consists in the construction of a siding or resting and passing 
place 500 metres in length and 25 metres in width along the 
sheltered slope northward from the Quai Eugénie, and the second 
is the construction of a new dock at Port Said, on the African 
bank of the canal and south of the Ismail dock. It is to be 750 
metres long and 200 metres in width. The widening of the canal 
where it crosses the Bitter Lake, between Suez and the 152nd 
kilometre station, already commenced, is to be pushed on to com- 
pletion, so that the width will be 40 instead of 22 metres, The 
siding at Kantara is to be increased from 1000 to 4000 metres in 
length, while that at the 158rd kilometre is ‘to be increased 
from 700 to 2000 metres in length, and increased from 26 
metres on both sides, measuring from the centre of the 
canal, to 40 metres on each side The station at Lake 
Tamsah is to be doubled in area, and thus made to contain 
as many vessels as the Kantara siding. The curve at the north 
of El Guise is to be widened from 42 metres to 714 metres, and 
other curves are to be similarly treated to facilitate navigation. 
At Port Tewfik the siding accommodation is to be greatly 
enlarged, and the floating dock at the same place to be deepened. 
By these improvements, the execution of which is to extend 
over several years, the estimated traffic capacity will, it is 
expected, be doubled or increased to 10 million tons. When the 
traffic reaches this the committee propose to take into con- 
sideration the idea, not the proposal they say, of constructing a 
second canal parallel with that existing, so as to make up and 
down lines of traffic. If the English scheme for the Alexandria 
Canal is carried, there will soon be a lot of work going on in this 
part of Egypt. 


LITERATURE. 


Gold; its Occurrence and Extraction. By Atrrep G. Lock. 
8vo., pp. 1229. London: E. and F. N, Spon. 1882. 

Iw this portly volume the author has gathered together 
an enormous mass of information concerning the occurrence 
and distribution of gold-bearing deposits, and the methods 
employed in extracting the precious metal in different 
parts of the world. The matter is classified into seven 
chapters, the first four dealing with geographical distribu- 
tion and mode of occurrence, the latter under the divisions 
of logical occurrence and mineralogical association, 
shallow places and live rivers, and deep leads or dead 
rivers; while the three remaining chapters are devoted to 
hydraulic mining, the working of auriferous vein stuff, 
and the treatment of auriferous ores, In the first chapter, 
that on geographical distribution, a strictly alphabetical 
arrangement is adopted, which has the effect of putting 
one of the least important areas, namely, Africa, into the 
foremost place; and in the section on Australasia, New 
Zealand is sandwiched in between New South Wales and 
Queensland, and Tasmania and Timor between South 
Australia and Victoria, thus doing away with any proper 
geographical treatment of the subject as a whole. In the 
same way, New York and New Mexico, Ohio and Oregon, 
Pennsylvania and Utah, alternate in the most bewildering 
manner. The section on Asia contains a long and well- 
digested account of the pro; of alluvial gold working 
in Asiatic Russia, apparently derived from some official 
source, which, however, is not stated. There is also much 
valuable information on the alluvial deposits of New 
Zealand; but being mainly made up of extracts from 
reports, the story is not so well connected asin the Siberian 
section. Some of the author’s geographical notions are, 
to say the least, decidedly peculiarly, especially in regard 
to mountain chains; thus “ what may be called the Pacific 
coast range includes the Rocky Mountains, the Sierra 
Nevada, and the Black Hills of Dakotah,” and, nearer 
home, the Hohen Tauern is placed in Bohemia. 

The technological chapters contain descriptions and 
examples of the various methods of working alluvial 
deposits by sluicing and hydraulic jets, among which the 
New Zealand beach box, a portable surface amalgamator 
and blanket frame, used in washing auriferous sands upon 
the sea beach, the richer gold-bearing stuff being thrown 
up by the sea during heavy storms in the same way as tin 
ore 1s got upon the beaches of the north of Cornwall 
after a north-westerly gale. Another New Zealand 
speciality is the so-called fly-catching table, which is a large 
blanket table placed across the stream, bringing down the 
waste from alluvial washings higher up the valley. 

The chapter on auriferous vein stuff is mainly devoted to 
the considerations of stamps and machinery for the treat- 
ment of tailings, such as amal tors, blanket strakes, 
&c., the illustrations being mainly familiar friends taken 
from Hague, Eggleston, and other writers, and in almost 
all cases without acknowledgment. There are also notices 
of certain new forms, such as the elephant and recoil 
stamps, and Howland’s and Jordan’s pulverisers. As 
most of these are only experimental machines, it seems 
strange that the author has made no mention of the 
Broyeur Vapart, which has achieved a certain practical 
success, The Dingey Mill and its modifications are at least 
equally worthy of notice with the Howland. 

Under the head of auriferous ores the various processes 
of calcination and chlorination are noticed, the latter being 
described in detail as practised at Sandhurst, Victoria, an 
account which is exceedingly interesting, but is very 
inadequately illustrated, the two sketches given being so 
small as to be unintelligible, and no scale is given, the 
latter defect ~~ in common with nearly all the illustra- 
tions of plant and machinery in the book. In this section 
of the book the chlorine process is spoken of as Pliittner’s 
while in the be) on gold in Germany it is attribu 
to Giittler, of Reichenstein, the real fact being that 
Plittner invented the process for the use of Giittler’s 
arsenic works some thirty or forty years since. 

There is no notice of the methods of treating auriferous 
lead ores by fusion, unless a statement that “the ore of 
the Richmond mine is put into a blast furnace and the lead 
runs out carrying the silver and gold,” may be considered 
as such; and the whole subject of parting is dismi in 


about twenty lines, while two are devoted to an 
account of some experiments e in Hungary upon the 
treatment of ores containing tellurium, which are not 
known to have produced any practical result. There is no 
notice of the methods of parting auriferous copper, which 
is now of some importance. 

Taken as a whole, the work bears witness to great 
industry and extensive reading on the part of the author, 
and the collection of such a large quantity of material, 
even although very little attempt has been made in the 
direction of editing, will render it of value to those who 
may be to some extent familiar with the subject ; but it 
cannot be considered as a substitute for already existing 
systematic treatises, such as that of Phillips. The value 
for reference would have been greatly enhanced if the 
indications of the original sources of information had been 
given at the foot of the page in the usual way, an omission 
~— is but imperfectly supplied by the bibliography at the 
en 


THE LAWS OF PROJECTILE MOTION 
IN VACUO. 


By Proressor Outver J. Lopes. 


Ir would be a pity if Mr. Dare’s question of the 29th 
December concerning the elementary theory of projectiles 
in vacuo should remain incompletely answered, especially 
as the matter is so generally and loosely referred to in 
popular books that many persons experience a similar 
ditliculty about it. The question relates to the possibility 
of firing a ball round the earth in an orbit for ever; the 
retardation of the air being, of course, supposed absent. 

And first of all everything suggesting a straight path to 
begin with, and then a circular path—see Fig. on p. 480, 
last vol.—is wrong and misleading, as also is everything 
suggesting a limit to the action of gravity. There is no dis- 
continuity in the path, and the path is a simple and 
accurate ellipse, passing through the point of projection, 
with the earth’s centre as one focus. The position of the 
other focus depends on the magnitude and direction of the 
initial velocity, and on gy. The ellipse may be circular, as 


a case, 

his is true whether the initial velocity be great or 
small, whether the direction of projection be vertical or 
horizontal or inclined, and whether the range of the pro- 
jectile before it strikes the earth be measured in feet or in 
miles, or in thousands of miles, But it is pretty obvious 
that to get the projectile to clear the whole bulk of the 
earth, and to sail completely round it, is a ticklish matter 
requiring nice adjustment, no matter how high the possible 
projection velocity; and if the point of projection be on 
the earth’s surface it is simply impossible to miss the 
earth except by exactly horizontal projection, and even then 
the shot on its return journey will come tearing and 
grazing along the surface to get to the point of projection 
again. The annual motion of the earth need not be taken 
into account, but its diurnal rotation must, in estimating 
the initial velocity. 

Observe that the centre of the earth is the centre of 
force round which the shot is revolving—not in a circle, 
but in an ellipse, as the planets revolve round the sun— 
and that the bulk of the earth is to be regarded as a 
gratuitous obstruction or target placed in the natural 
orbit of the projectile; a target also which differs from 
ordinary targets in being hard to miss. : 

It is easy to find the second focus of the elliptical path 
if the initial velocity is given, and then the path can be 
drawn, and the conditions determined as to whether the 
shot shall miss the earth or where it shall hit it. The 
— of the second focus is given by the following 
rules :— 

(1) The distance of the second focus from the point of 
i mer is equal to the greatest height the shot would 

ave attained it it had been fired vertically upwards, whichis 


33 for ordinarily possible velocities of projection. 


(2) The angle which a line joining the second focus to 
the point of projection makes with an upward vertical is 
double the angle which the direction of projection makes 
with the same vertical. 

These two conditions fix the position of the second 
focus, and then with two pins and a bit of string in the 
ordinary way the ellipse can be drawn, passing through 
the point of projection, and having the above point and 
the centre of the earth E as its two foci. Having drawn 
this, the largest circle that can be drawn inside the ellipse 
with E as centre is the biggest bulk of earth that will not 
be struck by the given projectile. 


Fo 
A 
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EA=R 


-Note this, however, that if a shot is fired from the 
earth at any point it must graze the earth at this point in 


all its subsequent revolutions, no matter what its initial 
velocity was; and hence the origin of the planets cannot 
have been a projectile one. The nebular hypothesis may 
be valid, but the old a notion is a certainly false 
one. The moon may have slowly separated itself from the 
earth by reason of tidal deformation and viscosity, as Mr. 
G. H. Darwin and Dr. Ball suppose; but it cannot have 
been shot out voleanically into its present orbit. 

Consider a shot fired horizontally from a point P at a 
distance r from the centre of the earth E with an initial 
velocity v. The greatest height it could attain if fired 
vertically upwards is— 


2g R*—vir 

where R is the radius of the earth and g the intensity of 
gravity at its surface. The second focus of the orbit in 
this case must—by rules 1 and 2—lie at this distance 
directly below P; let it be F. E and F are the foci, and 
the orbit can now be drawn, viz., PQ. Now, in order that 
the earth may not be struck by the shot, it is n 

that / shall be greater than the radius of the earth, as is 
obvious from the figure, where h = P F = EQ, and where 
E Q must exceed the radius of the earth if the shot is to 
clear it. 

It is pretty obvious that the supposed case of horizontal 
projection is more likely to clear the earth than any other, 
since it gives a symmetrical orbit; so, therefore, the least 
sufficient initial velocity in the most general case is given 
by putting 4 = R in the above equation, and is— 

2gR 
Putting »— R= 60 miles or so, we find the least speed a 
meteor can have at that height above the surface of the 
earth, in order that it may avoid striking the earth. It is 
about 26,000ft., or five miles a second. If it is going 
slower than this, it cannot escape being drawn in; if mu 
faster, it may revolve round the earth for a long time. In 
order that it may go in a circle, F must coincide with E, or 


h must equal 7, whence V must equal VA (9 = ). This 


is nearly the case of the moon. 

At the distance of the moon 7 = 60 R, so the minimum 
sufficient velocity there is ;, of that necessary near the 
surface of the earth, being 620ft. a second. If the moon 
were to slacken to this pace it would begin just to graze 
the earth at one point of its orbit; but its actual velocity is 
about 5} times as great as this, so it gets round the earth 
with a good margin—240,000 miles or so—to spare. 

If P is a point close to the surface of the earth—so that 
r = R—it is plain that the earth will be struck unless F is 
below E ; a case represented by turning the figure upside 
down, and regarding Q as the point of projection instead 
of P. If F coincides with E, we have the limiting case 
when the projectile would just graze the surface of the 
earth all the way round. The velocity necessary thus to 
carry the shot just round the earth, if fired from a point 
anywhere near its surface, is ¥/ (g R), or a trifle over five 
miles a second; no smaller velocity than this is sufficient. 
a a get completely round in less than an hour and 
a- 
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COPLEY’S COMPOUND LAUNCH ENGINES. 


WE publish this week a supplement illustrating the compound 
engines of the Venus and the Southern Cross, constructed by 
Messrs. I. Copley and Co., Middlesbrough. These engines are 
compound surface condensing, working at a pressure of 85 Ib. 
The high-pressure cylinder is 10in. diameter, low-pressure 18in., 
and the stroke 12in. The air pump is a solid brass casting, 
single-acting, 9in. diameter and 84in. stroke; the circulating 
pump is double-acting, 54in. diameter and 84in. stroke, and both 
are worked by levers from the crosshead of the high-pressure 
engine. The crank shaft is forged out of a bloom of Bolckow, 
Vaughan, and Co.’s Cleveland steel, and the cranks, which are at 
right angles, are balanced. The steam chests are placed outside 
to make them more accessible, and the exhaust from the high- 
pressure engine to the low-pressuresteam chest is carried through a 
copper pipe 5in. diameter. Thelow-pressure engine exhausts direct 
through the standard supporting it into the condenser. The 
tube plates are of brass, and the tubes are secured by Horn’s 
patent wood ferules. The diameter of tubes is fin., number 
200, and length 5ft. The feed and bilge pumps are worked off 
pins in the air pump levers, and are solid brass castings, with 
ball valves, and are fixed against the front of the condenser. 
Starting valves of simple construction are fitted to both 
engines. The boiler isthe multitubular marine type, constructed 
entirely of steel of the Landore make, and the ends are flanged both 
to the shell and furnaces. The furnaces are two in number, 25in. 
diameter; number of tubes 64, diameter 3in., and inclination 
1} to the foot. The test pressure of boiler was 180]b. The 
first pair of these engines were fitted to the Venus yacht, the 
property of Mr. John Bell, of Rushpool, and have worked for the 
last three seasons with extremely satisfactory results. Steam at 
85 lb. pressure is maintained with the utmost ease and with the 
barometer at 30, a vacuum of 28}in.; revolutions, 152, with 
propeller 6°0 diameter, and 6°6 pitch ; speed, 9 nautical miles per 
hour; consumption, 244 tons for 2000 miles, or at the rate of 
82 miles per ton consumed. The Venus is 90ft. long, and 16ft. 
beam; draught aft, 9ft.; area of immersed midship section, 
78 square feet. The Venus, from her great draught, being 
intended for sailing as well as steaming, is a much heavier boat 
to drive than the ordinary class of lightly rigged steam yachts. 
Another pair of these engines has recently been sent out to 
Durban, in South Africa, for the yacht Southern Cross, 
which has been built opt there. The weight of these engines 
and boilers, including connections, pipes, shafting, steam tubes, 
propeller, stokehole plates, and, in fact, everything but water, is 
12 tons 4 cwt. 


Srzet Castinc.—We stated last week that “‘the only firms 
— steel castings in the strict sense of the word are Messrs. 
essop, Spencer, and the Steel Company of Scotland. All the 
others manipulate the steel in some way after it has been cast.” 
We should have added the name of Hadfield’s Steel Foundry Com- 
pany, Sheffield, a firm the reputation of which stands extremely 
igh in the production of castings in the strictest sense of the 
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IMPROVED RADIAL DRILLING MACHINE. 


Iy no machine tools 
ter improvements 
oo than in drilling machines 
which now perform work un- 
dreamed of by the last gene- 
ration of A 
example of the modern drill- 
ing machine is oupalied by 
the accompanying illustration, 
which represents an improved 
radial drillin g machine recently 
constructed by Messrs. Kendal 
and Gent, of Manchester, for 
Messrs. W. and J. Galloway's 
Knott Mill Engineering Works, 
Manchester. The machine, 
which is constructed with an 
elevating arm having a 10ft. 
radius, has been specially de- 
signed for drilling and boring 
in connection with work upon 
heavy machinery, which in’ 
course of erection would be 
difficult to move about for this 
purpose. The chief feature 
consists in the machine being 
adapted for drilling holes at 
any point within a circle of 
20ft. diameter, and at any 
height from the floor, limited 
only by the capacity of the 
erecting shop. The driving is 
so arranged as to leave the 
floor space, with the excep- 
tion of the footstep, quite 
clear for the erection 
machinery, this result being 
obtained by driving from the 
top of the pillar by means of 
radial spur-wheel gearing. The 
radial arm, which is of great 
rigidity, has a maximum 
radius of spindle of 10ft., and 
is carried upon a_ strong 
central column, upon which it 
can be readily raised or lowered 
by power to any required 
position. This column, which 
carries also the vertical driving 
shafts and elevating screws 
for the radial arm, turns upon 
a footstep having a circular slot 
and bolts for fixing the arm in 
any position. Thedriving cones, 
gearing, &c., are carried within 
the framing of the radial arm, forming a compact self-contained 
driving apparatus. The saddle on the radial arm is fitted with 
the usual hand-feed and self-acting motions, and also with a con- 


venient motion for traversing the saddle along the arm by means 
of a hand-wheel placed on the saddle within easy access of the 
workmen. 


LIVETS FURNACES AND WERY’S FUNNEL. 


Tuer steamer Moreton, belong- 
ing to Messrs. W. Howard Smith 
and Sons, of London and Mel- : 
bourne, built by Messrs. Walker, 
of Deptford, for Australian trade, 
with engineand boiler, by Messrs. 
James Watt and Co., has her 
boiler fitted with Mr. Livet’s 
patent furnaces and Wery’s at- 
funnel, as illustrated 
by the accompanying engravings. 
The Moreton is 180ft. in length, 
27ft. in moulded beam, and 
Sft. 9in. draught. Her engines 
are of the ordinary compound 
type, with surface condensers and 
high-pressure 23in., 
and low-pressure 40in. res 
tively, with a stroke of 2ft. 6in. 
These give an indicated horse- 
power of 400, working on the 
average at about 370. The boiler 
is very small, its main dimen- 
sions being 10ft. 5in. by 9ft. 
10}in. The steam chest is 7ft. by 
2ft.; the diameter of the two 
furnace tubes is 3ft. 2in.; the 
area of grains, 42 square feet; 
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and total heating surface, 1330 
a heating surface of 600 square wa 
feet. The outer funnel is yw 
3ft. 6in. diameter, and the spiral [ ) | 


6ft. high, In our engraving 


this country for marine purposes, and it is considered that the 
results are extremely successful considering the small size of the 
boiler. Messrs. Livet and Co. are fitting a boiler with their ap- 
pliances for the London Steamboat Company, and are in treaty 
with several other large steamship owners. Since the Moreton 
left London, a set of common fire-bars, instead of Livet’s, was 
tried in the furnaces, with the result in favour of Livet’s 
arrangement of.saving about 1 ton of coal out of every 7 tons 


NABHOLZ’S IMPROVED FRICTIONAL RIVETTER. 


Iv Tuer Encrvezr dated 9th September, 1881, this rivetter 
was described; but as at that period no practical results had 
been known of its behaviour, we now bring the machine 
again before our readers in its recent and slightly modified form. 
The old machine has been at work daily under the inventor's 
superintendence, and it has given every satisfaction; so much so 
that one of these machines was supplied to Woolwich Arsenal 
for the closing and rivetting up of torpedo shells. The first 
described machine has put in, in an hour, as many as 480 #in. dia. 
rivets into plain girders, the work being all ready drifted and pre- 
pared, so as to have no other impediments but to take bolts out 
and turn the work. This is equal to a daily output during nine 


hours of, say, 4320 rivets, being attended to by one skilled 
rivetter, two strong lads of seventeen years, and two small boys 
of thirteen years. The old machine, although working well and 
giving no trouble with regard to repairs or wearing out of the 
friction gear, had three great disadvantages—one is that the 
gearing is below the ground, and that all dirt and slag from 
rivets will get amongst the friction gear; the second consists 
in the fact that the fly-wheel is greatly in the road when rivet- 
ting up boilers, &c.; the third drawback consists in the worm 
and worm segment not working well when the machine is new. 
It has been found that the three teeth of the worm do not bear 
truly on the teeth of the segment, one tooth having more work to 
do than the others; hence, it occurred that a few teeth of 
segment were snapped. To obviate defects 1 and 2, the 
makers have moved the fiy-wheel and fiy-wheel shaft with fric- 
tion gear to the opposite end of the holder up, and replaced the 
worm segment by a powerful internal screw brass nut. The 
holder-up is made of cast iron, or if required specially small, of 
steel. A very simple improved flange rivetting apparatus is 
supplied along with machine, which can be fitted up in less 
than five minutes, by means of which flanges of girders or 
channels down to 5in. in depth may be rivetted as easily as 


. This improved machine is made in sizes from 3ft. 2in. 
to 6ft. deep gap, by Messrs. Teasdale Brothers, Banktop, 
Darlington. The machine takes about four effective horse- 
power to drive it, or about a 4in. diameter cylinder engine with 
40 lb, steam per square inch. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


Tus week the quarterly meetings have been held. The new busi- 
ness which has resulted is not yet very conspicuous, but the negotia- 
tions which have been begun will, in the next week or two, result 
in business of considerable extent. 

In Wolverhampton yesterday—Wednesday—afternoon the all- 
mine pig makers led off by declaring that quotations were nominally 
unchanged upon the quarter. Thus cold blast sorts were agai 
£4 10s., and hot blast sorts £3 10s. ton. But actual i 
prices were a good 2s. 6d. ton below these figures, and in some 
cases even 5s. Only on this basis would consumers consent to give 
out orders. Native part-mine pigs were 52s. 6d., and common pigs 
42s. 6d. to 40s. The brands produced at the Spring Vale Furnaces, 
Bilston, were quoted : Hydrates, £3 2s. 6d.; mine iron, £2 12s, 6d.; 
and common, £2 2s. 6d. 

More business was done in foreign than in native pi For 
these latter there were some big inquiries on the market. It cannot 
be said, however, that hematites shared this activity. The Barrow 
Company’s hematites were quoted nominally 70s., and the Tredegar 
Company’s 67s. 6d.; but the full prices could not be got. More 
success attended those vendors of Lancashire and Welsh brands 
who were content to ask 65s. Derbyshire and Northampton pigs 


: +ti " fluctuated between 47s. 6d. and 50s., delivered into this district 
A A are the inlets for admitting \ —=] About 48s. 6d. delivered may be regarded as as good a price as was 
cold sir into the jacket through i F generally obtained. The Welhagheseuats brand was nomi 
jacket and the ae for the Earl of Duley’ takes £8 for the bare of some of the 
Pe 4 ‘or the oO ley’s e; £8 for the of some of the 
the spiral grooves of Wery’s | 3 a , other list houses, and £7 10s. for the bars of the New British 
patent funnel, as described in © 0 Iron Company and Messrs. Phillip Williams and Sons. The 
our impression of the 29th Sep- H opinion was general, however, that the £7 10s. figure was in 
tember last. Owing to the haste Fo i reality the sale price of other firms than those just parti- 
eo 0° P cularised — indeed, that not above two or three houses were 
an Co act bars were £6 10s, to £6 asthe minimum. 
take place. On the tril trp to they end he baer 
Cardiff the consumption of fuel ing] esd PK 020 | plates £9, with here and there £9 10s. Thin sheet makers are 
was 5} to 6 tons per day, the “Ww ! 4 ATTY very well off for orders. They made no quotable alteration in 
coal— which consisted almost <a Ly, their terms. Messrs. E. P. and W. Baldwin’s prices to consumers 
entirely of slack and was very San i is q stood at:—Severn singles, at works, £12; Baldwin-Wilden 
of twelve hours. The average 3 and extra L 
i rw Ww | | Tin-plate makers, with works in East Worcestershire, spoke of 
| as better than for some weeks past. Chaves were 
average steam pressure 75 lb. 
d th bout 28in. We 4 : quoted at 24s, per box to buyers of small quantities, but to con- 
‘ sumers of quantities the price was about 22s, per box. Coke 
have no diagrams taken during the trial, but these figures indicate | required cl . There was a strong wind astern all plates of first quality were quoted on the open market at 22s. 


eaning 
that the consumption of fuel was much lower per indicated | down the Channel, and the absence of smoke was 4} nominal, and second quality 2is. per box. 
horse power per hour than is usual. Although the coal, | great comfort to the captain in threading his way among the} Sheets of the descriptions needed by the tage re were quiet. 


North-country, was of a dirty,emoky kind, no smoke came fromthe | numerous craft. The action of the funnel we have already 


funnel, even at the time of stoking, except when the fires| described. This is the first instance of the use of the funnel in | la 


and prices were :—Singles, £8 5s, to £8 ; doubles, £9; and 
ttens, £10, 


webs, and the same aumber, say, 4000 in nine hours may be - 
inserted. 
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Strip and hoop makers reported a steady trade largely on colonial 
account. Ges crip was £6 12s. 6d, joann and hoops £6 15s. 
to £7. 


At the quarterly meeting this afternoon—Thursday—crucial 
prices were Seaeeel unchanged upon those quoted in Wolverhamp- 
ton yesterday. All-mine pigs were nominally 67s. 6d. to 70s., but in 
reality 65s. was nearer the actual price. Marked bars remained 
at £8 12s. 6d. for Earl Dudley’s, and £8 to £7 10s. for other 
best makers’ bars. The amount of business done in any depart- 
ment was disappointing. The Welsh tin-plate makers held their 
quarterly meeting here, and it was announced that good Welsh 
cokes were quoted 17s. to 17s. 6d. per box, but merchants refused 
to give the figure. Charcoals were quoted 21s. to 22s. The Can- 
nock Chase colliers’ delegates waited upon the masters to-day, and 
asked for a rise of 1}d. per stint. The request was refused. 

Alike yesterday and this afternoon there was again considerable 
discussion on "Change touching the proposed revision of the United 
States tariff duties, and traders in the midlands and from London 
and Liverpool were anxious to compare notes. As was to have 
been expected, the tin-plate makers looked for immediate good, 
though it was deemed scarcely possible that so greatly an 
augmented tariff as 85 per cent., recommended by the Tariff 
Commission, would be adopted by Congress. An increase of some 
considerable extent was, however, thought probable, and to 
prepare for it merchants in the United States must, it was argued, 
soon be buying heavily. The strip firms are selling more largely 
than at this time last year to the cotton tie makers, who are 
actively occupied on this side for the United States, though January 
is usually a month when only little of this class of work is done. 

Certain sheet makers to-day announced that they had 
received cablegrams from America inquiring for quotations. 
The inquiries makers interpreted as having a bond fide ring, 
and they were fain to hope that they would result in business— 
impossible, however, but for the present tariff uncertainty. 

msiderable activity is traceable at the works of the leading 
producers of sheets in particular in efforts to adapt their 
m.chinery to the manipulation of ingots of steel, and in the roll- 
ing of sizes and gauges which become the first larger and the last 
thinner in proportion as steel gets more into vogue. When this 
cannot be accomplished by the engineers with the existing 
machinery, there is not great hesitation to distribute orders for 
wholly new plant. 

New plant has just been laid down by the Hope Iron Company, 
Tipton. This is one of the foremost of the high class sheet firms 
of the kingdom. The new plant comprises an additional forge and 
sheet mill. By its acquisition the Hope Company will be enabled 
to roll iron and steel sheets up to 48in. wide and 13ft. long of prac- 
ticable gauges, and up to 45 gauge of the usual tagger sizes, and 
of a finish withal equal to anything hitherto anywhere turned out. 

The Casson-Bicheroux direct gas system appears to be growing 
in favour with manufacturers. It involves some outlay in the 
first instance, but yields a larger quantity and superior quality of 
iron than the ordinary processes with less labour and much less 
fuel, slack being burnt instead of large coal. At the Earl of 
Dudley’s Ironworks it is adopted almost entirely, both for 
puddling and ball furnaces, and such are the masses of iron treated 
that some of the furnaces are 13ft. by 11}ft. across. It is entirely 
adopted at Messrs. Morewood’s galvanising sheet manufactory at 
Soho, and both at ironworks and brickworks in the neighbourhood 
ot Wakefield. More recently still the system has been applied in 
the neighbourhood of Walsall, where a firm who had previously 
used the Siemens and other producers have decided upon the con- 
version of the whole of their plant to this system. 

The Government are acceding to the request of the Trades’ Union 
Congress by putting the inspection of factories into the hands of 
members of the artisan class. The earliest reply was the appoint- 
ment of Mr. J. D. Prior as a factory inspector in Birmingham. 
Another has just been given by the nomination to a similar post of 
Mr. W. J. Davis, the secretary of the National Brassfounders’ 

on, 


NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 

Manchester.—There has been very little doing in the iron market 
during the past week pending the result of the quarterly meetings, 
and, so far, the business of the year has been characterised by a 
want of animation, with a downward tendency in prices. The 
struggle between buyers and sellers with regard to their relative 
ideas as to values continues, and although makers do not come 
down to the buyers’ level in prices, there is a want of firmness 
which leads to a gradual giving way. 

At the Manchester market on Tuesday, scarcity of orders both 
for pig and manufactured iron was generally reported, and the 
few offers by buyers were, as a rule, at lower figures than makers 
cared to take. In pig iron the market was easier, and Lincolnshire 
makers announced a further reduction of 6d. per ton on their list 
rates, which are now 46s. 10d. for forge, and 47s. 10d. for ——- 
less 2}, delivered equal to Manchester. At the reduction a little 

iness was done, but as a rule buyers were offering 6d., and, in 
some cases, 1s. per ton less. For Lancashire pig iron makers were 
still quoting 47s. 6d. less 24 for forge and foundry, delivered, but, 
with no orders coming fo: at this figure, they are open to 
offers. Some of the Derbyshire makers still quote 52s., less 24, but 
I do not hear of any business, and this only to a limited extent 
being done on a higher basis than 50s., less 24 delivered. A fairly 
large sale of Middlesbrough forge iron has been made during the 
week at 51s. 10d. net cash delivered here. 

Finished iron makers’ contracts are rapidly working off, but they 
are mostly still kept going, and are holding on to £6 10s. for bars, 
and £7 for hoops delivered into the Manchester district. There 
are fair inquiries in the market which only the question of price 
is hong back from resulting in orders, and when buyers are able 
to judge better as to the course of the market after the quarterly 
meetings there is every probability of a fair amount of work being 
given out. In the meantime any little business doing is chiefly 
through merchants at under current rates. 

The Lancashire manufactured iron makers have, in conformity 
with the Staffordshire award, which also governs wages in this 
district, given their men an advance of 24 per cent. This makes 
a total advance of 10 per cent. since this time last year. 

Messrs. Monks, Hall, and Co., of Warrington, have taken the 
finished ironworks at Aspul, near Wigan, formerly occupied by 
Mr. E. Hales, but which have been standing idle for the last 
twelve months. The works, which are specially laid out for rolling 
hoops and strips, and are capable of turning out upwards of 
250 tons per week, contain twenty-two puddling furnaces, with 
three rolling mills, and are at present being put in repair prior to 
being re-started. 

The new inquiries coming forward in the engineering trades are 
reported to be only moderate in extent, and in some cases I find 
local firms to be getting shorter of work than has been the case for 
some time back, whilst in a few odd instances I hear that cus- 
tomers who have given out orders, finding that their requirements 
are not what they expected they would be, are anxious to postpone 
deliveries. Generally, however, it can scarcely be said that there 
is any real slackness in the engineering trade. Tool makers and 
locomotive builders are very busy, and in most cases have work in 
hand which will carry them forward for some time to come. 

With regard to locomotive building there does not appear to be 
any falling off in activity, and the principal local firms have 
numerous orders in hand for the Continent, the Colonies, India, 
South America, and also for home railways. 

Messrs. Sharp, Stewart and Co. have in hand one of Mr. F. W. 
Webb’s new compound locomotives, which has been ordered for the 
Austrian State Railways, and I understand that Mr. Webb has in 
— a number of drawings for similar locomotives for other 


Amongst recent patents taken out in this district is an improve- 
ment which has been applied by Messrs. Kendall and Gent, of 
Manchester, to the now well-known Brown’s patent screwing ma- 
chine. This consists of an arrangement for opening and closing the 
dies by power without stopping the machine, a simple movement 
of a hand lever, without ebort being all that is necessary. The 
feature of Brown’s screwing machines has been that the work could 

hanged without stopping the machine, and the new arrange- 
ment is an extension of this feature by opening and closing the dies 
by power. I may add that the new arrangement has recently 
been applied to a powerful machine for screwing up to din, diameter. 

In heavy engine work there is also a good b doing, including 
a orders for English ironworks. Messrs. W. and J. Galloway 
apd Sons, Manchester, have just completed for the St. Nazaire 
Ironworks, France, a pair of compound high-pressure blowing 
engines, with high-pressure steam cylinders 32in. diameter, low- 

ressure 5lin., blowing cylinders 79in., and having a stroke of 

ft. 3in. These engines have to a large extent been constructed 
from special French designs. The same firm have at present in 
hand for the North-Eastern Steel Company, Middlesbrough, a 
pair of horizontal high-pressure non-condensing rolling mill engines, 
with 50in. cylinders and 4ft. Gin. stroke. These engines, which, 
when complete, will weigh 180 tons, are fitted with separate 
exhaust valves, link gear, &c., and have a wrought iron crank 18in. 
diameter. Messrs, Galloway are also constructing for the Solway 
Hematite Company, Maryport, a vertical condensing blowing 
engine with two fly-wheels, and having 50in. steam cylinders with 
5ft. stroke, and two 108in. blowing cylinders. Work of a similar 
character is also ready for being laid down for the Dowlais Iron 
Company and the Bairnavon Iron Company. 

Orders for girder work have not been coming out very freely of 
late, but the Lancashire and Yorkshire Railway Company is now 
giving out some tolerably large contracts. We may mention as a 
matter which will materially affect engineers that this com- 

y has just introduced an important alteration in the con- 
itions of its contracts for bridge work. Hitherto it has been 
the practice to give out the ironwork and the masonry separately 
but in future both will have to be taken by one contractor, and 
the result will be that engineers will either have to take the 
masonry as well as the ironwork, or carry out the work under a 
building contractor instead of dealing directly with the railway 
company. We understand that the Lancashire and Yorkshire Com- 
pany is also going to insist rigidly upon penalties for the non-ful- 
filment of contracts according to specified time. 

Arrangements are now being made for holding in Manchester an 
exhibition devoted to appli directly ted with lighting or 
heating by electricity or gas, or general exhibits of a bond-fide 
engineering character, and it is expected the exhibition will be 
opened in the St. James’s Hall before the close of the month. 

Mr. Hy. Hall, inspector of mines, brought before the members of 
the Manchester Geclogical Society, at a meeting held in Wigan on 
Friday, one of the multiplying anemometers invented by M. 
Bourdon, with the view of illustrating their adaptability for 
measuring air currents in mines. The general opinion was that 
the simplicity of the apparatus, which has no working parts to get 
out of order, would r d it for adoption in mines, At 
present, however, the new anemometer has only been used 
experimentally, and in the opinion of the French Commissioners 
on Fire-damp it would be liable to get choked with coal-dust if 
used with two internal tubes to measure velocities of less than 
13ft. per ye The omens can of — be used with only 
one internal tube, but its multiplyi wer of registering is very 
considerably reduced. 

I understand that the Mining Association of Great Britain have 
under consideration the recent case of Plant v. the Cheadle Valley 
Coal and Iron Company, in which the Court of Queen’s Bench held 
that a certificated mine manager, irrespective of holidays when 
the men are not down the pit, is bound to be day by day in the 
mine, and not to abandon his post without providing another 
certificated manager to do his work. This decision has caused not 
a little commotion amongst mining engineers. 

New buildings for the Wigan Mining School have just been com- 
ee and are to be furnished with all the n accessories 

or the pursuit of mining studies. This school has made very 

great progress during the few years, and now numbers about 

100 students. The cost of the erection of the new schools has 

— liberally contributed to by the colliery proprietors in the 
istrict. 

The coal trade generally is very quiet for the time of the year, 
the demand both for house fire and manufacturing classes of fuel 
being only moderate, and although quoted prices are unaltered, 
there is a good deal of under-selling to secure orders. At the pit 
mouth the average prices are about 10s. to 10s. 6d. for best coals, 
8s. to 6d. for seconds, 6s. to 7s. for common, 4s, 9d. to 5s. for 
“ and 3s. 6d. to 4s. for good ordinary slack. 

ere has been a fair demand for shipment, but low prices are 
taken, steam coal delivered at the high level, Liverpool, in Garston 
Docks being obtainable at 7s. 9d. to 8s. 3d., whilst at Crown-street 
Station, Liverpool, some classes of coal have been reduced 1s. per 
ton during the week. 

At the conference of representatives of the men held in Wigan 
this week it was decided to restrict the output with the view of 
keeping up wages. If, however, trade continues in its present 
depressed condition it will not be necessary for the men to 
inaugurate a system of short time, as the colliery proprietors them- 
selves will be compelled to adopt this step. 

— topmen at some of the collieries are agitating for an advance 
of wages. 

Barrow.—No change for the better can be reported in the hema- 

tite iron trade of this district. Makers are fairly off for orders, 
but new work is coming in slowly. Confidence is felt in the imme- 
diate future, however, and some good spring orders are looked for. 
Prices are easier, 53s. being the value of mixed samples of Bessemer 
iron at works net ata month. Thestocks of iron in hand are rather 
large, representing about 180,000 tons; but shipping orders are ex- 
pected to reduce this in the early part of the year. Steel makers may 
also be expected to increase their orders, as they are making 
arrangements on all hands to increase the output of their works by 
the laying down of new mills in the rail department and new 
machinery in the merchant department. A very steady tone is 
noticeable in the shipbuilding trade, and builders are expecting 
shortly to increase the number of orders on their books. 
The Dalton Local Board have approved plans for a new market- 
house, prepared by Mr. J. G. McIntosh, architect of Barrow, and 
after the necessary powers have been obtained from the Local 
Government Board. to borrow the necessary money, £15,000, the 
work will be proceeded with. 

No intelligence is to hand with reference to the chance of carry- 
ing out successfully the bold scheme of bridging Morecambe Bay 
with a view to shortening the route from Lancaster to Barrow, and 
to the reclamation of a large quantity of land. It is generally 
thought the scheme would not only be a very costly and difficult 
one to carry out, but would also be found oe ae gm as the 
rush of the sea is so great at times as to preclude the possibility of 
trains passing along a series of viaducts constructed on very 
treacherous sands, 

There is some talk of the railway rolling stock works and steel 
works at Barrow, owned by Mr. 8. J. Claye, passing into the hands 
of a wealthy syndicate of local gentlemen, 


THE SHEFFIELD DISTRICT. 
(From Our Own Correspondent.) 


THE North Lincolnshire iron and ironstone trade is of much 
interest to this district. During 1882 the output of pig iron has 
been about an average, there having been 15 out of 18 furnaces 


blowing the whole year, as com: with only 13 in 1881. 
Fully one-half of the make has been produced by the North 


Lincolnshire Iron Company and the Frodingham Iron Company, 
which have had four furnaces each in blast. The Trent Iron Com- 
pany, which was the first to smelt iron in the district, has had 
three going, and the Redbourne Hill and Appleby Iron Com- 
panies two each at work. The Lincolushire Iron Smelting 
Company have been idle during the whole twelve months, 
The yield of pig iron in 1881 was 187,937 tons, the average 
number of furnaces kept going being 14; the tonnage for 
1882 has not yet been ascertained, but it is believed to be in 
excess of 1881. The ironstone raised in 1881 was 1,021,506 tons, 
of which 327,261 tons were taken out of the district by rail, and 
the remainder used at the furnaces. During 1882 a marked in- 
crease has been observable, particularly in the quantities sent to 
other parts, and the tonnage exported during last year is therefore 
expected to be much heavier, a large number of Yorkshire, Derby- 
shire, and other furnaces having drawn most of their supplies from 
the district mines. The coal and coke required for the smelting of 
so large a supply has caused an average of 430,000 tons to be con- 
veyed from the orkshire and North of England coal-fields during 
the last few years, and the increased traffic has ~~ the for- 
mation of a new line of railway from Hull to Derbyshire, to 
tap the Frodingham district more effectively. 

e pro’ a coal mine at Carlton will peal be abandoned, 
owing to the advisers of Lord Beaumont having decided, on geo- 
logical grounds, that Burn, near Selby, would be a more suitable 
spot. It is expected that borings will soon be made at Burn. 

The hoop L trade mark is not yet settled, and another dispute 
is already in hand. Messrs. Thos. Firth and Sons have the right 
to the “‘Leufsta” designation, and they claim, further, the 
exclusive right to use a capital L enclosed ina hoop, This is the 
claim which is contested by several local and other firms. The 
new trade mark dispute is about striking the word ‘‘ diamond” 
and the drawing of a diamond, which Messrs. Spencer and Co., of 
Masborough, maintain is their sole property. In this case a syndi- 
cate has been formed to fight the Peacroft firm on the score of the 
word ‘‘ diamond.” 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THERE was a good attendance at the quarterly iron market held 
at Middlesbrough Exchange on Tuesday last. There were not, 
however, many visitors present from a distance. Many objects of 
interest were exhibited, amongst which was a sample of the 20in. 
gauge portable railway and wagons now under construction by Mr. 
Charles Wood for the Fiji Islands. Duckham’s hydrostatic weigh- 
ing machine and Stott’s gas valve were also shown. But little 
business was done in buying and selling, and the tone of the market 
was somewhat less firm than a week ago. Merchants were offering 
No. 3 g.m.b. at 42s, 9d. per ton f.o.b., and would not do business 
under that figure. Makers, who for the most part have ordeis 
enough to last the next few weeks, have not reduced their quota- 
tions, and continue to ask 43s. 6d. for No. 3 for prompt delivery. 

Connal’s No. 3 warrants were more freely offered than they have 
been for some weeks. The price asked for them was 42s, 6d. per 
ton f.o.b., but few, if any buyers, were willing to give the price. 

The stock of Cleveland iron in Messsrs. Connal and Co.’s 
Middlesbrough store on Monday night was 96,527 tons, which is a 
a decrease of 2080 tons for the lew 3 

The shipments from the Tees have so far this month been very 
good, Up to Monday night 19,785 tons of pig iron and 5336 tons 
of manufactured iron and steel had been shipped. 

The finished iron trade shows no sigus of improvement at present. 
Consumers are still holding back their orders, though prices are 
very low. Ship plates are quoted at £6 10s. to £6 12s, 6d. per ton, 
but favourable specifications could no doubt be placed at £6 7s. 6d. 
per ton. Angles and bars for shipbuilding purposes may be had at 
£5 10s. per ton, all f.o.t. at makers’ works, less 2} per cent. dis- 
count. Most of the mills started again on Monday night after the 
holidays, and will continue to work five days a week for the rest of 
this monthas arranged. It is rumoured that a well-known firm of 
manufacturers have just made a contract for several thousands of 
tons of angle iron with a Scotch merchant firm at a price which 
will only realise five guineas per ton at makers’ works, 

The Cleveland Ironmasters’ returns for December and for the 
year 1882 were issued on January 4th. They show that 120 fur- 
naces were at work in December, 84 of which were on Cleveland, 
and the remainder on hematite iron. The make of Cleveland iron 
for the whole district in December was 156,990 tons, and of hema- 
tite and basic iron 72,490 tons; total, 229,480 tons. This gives an 
increase of 4954 tons over November. Stocks have increased 
28,733 tons since November 30th, the total quantity of iron in 
stocks and stores being on December 31st 266,179 tons. On 
December 31st, 1881, the entire stocks amounted to 378,170 tons; 
they have, therefore, been reduced 111,991 tons during the year 
1882. The output of iron in the Cleveland district for the year 
1882 reached the enormous total of 2,688,650 tons. Of this 
ad ingued tons were Cleveland iron, and 916,411 tons hematite and 


ic. 

Messrs. Monkhouse, Goddard, and Co, have just issued their 
certificate under the Northumberland miners’ sliding scale, which 
shows that the net average selling price of coal for the three 
months of September, October, November, 1882, was 5°3e. per ton, 
being a decrease of 0°98d. per ton upon the average for November, 
1878. The wages will therefore remain unaltered. 

The accountant’s certificate as to the selling price of Cleveland 
pig iron for October, November, and December, was issued on 
the 6th inst. The ascertainment shows that the net average 
realised price of No. 3 Cleveland iron was 43s, 6°35d. per ton, 
This ge an increase of 4°31d. per ton on the previous quarter. 
On this decision the miners will receive an advance of the 
twentieth part of a penny per ton, Blast furnacemen’s wages 
remain the same as before. 

The Springfield Ironworks at Darlington, which are worked by the 
Darlington Iron and Steel Company, were set to work on Monday 
last, after having been idle for about two months. It is said that 
large orders have been booked for tramway rails and fish-plates. 

It is rumoured that the Witton Park Ironworks are to be 
removed to Eston shortly. The conditions under which they were 
established have changed considerably, and the business there 
— on could without doubt be much more advantageously done 
at Eston. 

The salt industry is likely to be largely developed at Middles- 
brough. Messrs. Bell Bros. are making rapid progress with their 
works at Port Clarence, and Messrs. Bolckow, Vaughan, and Co. 
have again taken the matter up at their works at Middlesbrough, 
and hope to be able to produce salt before the close of the year. 
Boring operations are also about to be commenced by Mr. Edward 
Williams, of the Linthorpe Ironworks, at a point not far from the 
river. Other firms in the district are also said to be contemplating 
operations. 

The liquidators of the West Hartlepool Iron Company have 
published a final statement of accounts. The total 3 receipts 
amount to £146,818 9s. 1d., including the sale of works. The first 
and second dividends were 4s, and 1s, 6d. in the pound respectively, 
and a final dividend of 54d. in the pound has now been paid. 

Mr. Waterhouse’s quarterly ascertainment of the realised price 
obtained in the manufactured iron trade during the last quarter of 
1882 is expected shortly, and it is thought it will show a fall com- 
pared with the previous quarter. It is expected that the announce- 
ment will be immediately followed by a claim on the part of the 
employers for a reduction of wages to come into operation from 
the 1st of March. Ironworkers’ wages are still 1s, 9d. above 
shillings for pounds, and it is contended that in the absence of a 
sliding scale, and in the present condition of the labour market, 
they should not be more than 1s. above. 

It isa matter of general regret that Mr. E. Trow, operative 
secretary to the Board of Arbitration, is seriously ill and quite 


unable to attend to his duties, He is at present at Harrogate 
undergoing medical treatment, 
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NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

Business in’ the iron trade has not yet 
thoroughly recovered itself after the holidays, 
There has been little animation in the iron 
market in the course of the week; the prices of 
warrants, which recovered at the close of last 
week, have since been declining. This is due to 
a variety of courses. As stated above, the trade 
is really not “ fully employed, and the failures 
that have taken place here in the iron trade and 
in other industries have exexvised an unsettling 
effect. By these means holders of warrants have 
been induced to sell, and so prices have been 
depressed. But the legitimate iron trade is in a 
fairly satisfactory condition, and that the year 
should begin with low prices docs not occasion 
much discouragement, seeing that at the opening 
of last year the quotations of iron were compara- 
tively high and afterwards greatly declined. It 
would be better, it is felt, to begin with a low 
range of values, so that the improvement might 
come with the actual demand, than that a grow- 
ing inquiry should be arrested by too high prices. 
The stocks in Messrs, Connal and Co.’s Glasgow 
stores continue to decrease, having fallen about 
1200 tons during the past week. There are now 
109 furnaces in blast as against 105 at the same 
date last year. 

Business was done in the warrant market on 
Friday forenoon at from 48s. 8d. to 49s. cash, 
and 48s, 10d. to 49s, 24d. one month, the after- 
noon quotations being 49s, to 49s. 4d. cash, and 
back to 48s. 114d. On Monday morning the 
market was flat with transactions at 48s, 9d, to 
48s, 10d. and 48s. 84d. cash, and 48s, 114d. one 
month, In the afternoon the prices were 48s, 7d. 
to 48s. 64d. and 48s. 74d. cash, and 48s. 94d. one 
month. Business was done on Tuesday forenoon 
at 48s, Gd. to 48s. 7d. and back to 48s, 44d. cash, 
and 48s. 10d. to 48s. 74d. one month, transactions 
being effected in the afternoon at 48s. 4d. to 
48s. 5d. cash, and 48s. 64d. to 48s. 74d. one 
month. The market was flat on Wednesday, 
with business between 48s, 4d. and 48s, 1d. cash. 
To-day — Thursday —business took place at 
48s. . to 48s. 2d. cash, and 48s. 4d. one month. 

There is a fair demand for makers’ iron, the 
quotations of which are firm, as follow :—Gart- 
sherrie, f.o.b. at Glasgow, per ton No, 1, 64s. 
No. 3, 54s. 6d.; Coltness, No. 1, 67s. 6d.; No. 3, 56s.; 
Langloan, 67s. 6d. and 56s.; Summerlee, 63s, and 
52s, 9d.; Chapelhall, 63s. and 54s.; Calder, 63s. 
and 52s, 3d.; Carnbroe, 56s, and 51s. 6d.; Clyde, 
53s. 9d. and 51s.; Monkland, 50s. 6d. and 49s.; 
Quarter, 50s. and 48s. 6d.; Govan, at Broomielaw, 
50s. and 48s, 6d.; Shotts, at Leith, 65s. 6d. and 
56s.; Carron, at Grangemouth, 53s. (specially 
selected, 57s. 6d.) and 52s.; Kinneil at Bo'ness, 
49s, 6d. and 48s. 6d.; Glengarnock, at Ardrossan, 
56s. and 50s. 3d.; Eglinton, 51s. 6d. and 49s, 6d.; 
Dalmellington, 51s. 6d. and 50s, 

The shipments of pigs compare favourably with 
those of the corresponding week of last year, 
and the arrivals from Cleveland are still compara- 


tively small. 
beginning 


The malleable ironworks are onl, 
operations after the holidays, but they have in 
most instances every prospect of doing a fair 
business. The same may be said with reference 
to the majority of the branches of the manufac- 

As was to be e , the past week’s business 
in the coal trade has been on Me limited scale, but 
both the inland consumption and the exports will 
now assume their proper proportions. There is 
no change in price. In kshire work was 
pretty generally by the miners on Thurs- 
day of last week, although in not a few cases the 
holiday was prolonged to the beginning of the 
week. At Burntisland the coal shipments 
‘or the twelve months have been ascertained to 
be 665,214 tons, an increase of 39,742 over those 
of the preceding year. The week’s exports from 
the Fife and Firth of Forth ports have been small. 

Another effort is to be made to induce the 
Scotch miners generally to adopt short time as a 
means for curtailing the output of coals, but 
there is small chance of such a movement being 
successful, 


WALES & ADJOINING COUNTIES, 
(From our own Correspondent.) 

I HAVE now before me the business returns of 
1882, and they not only compare favourably with 
the past, but yield reasonable prospects for the 
future. Trade seems to have attained a regular 
settled condition, both as regards quantities and 
prices, and if the spring should bring any change 
it will be in the nature of a substantial advance ; 
this more especially as regards coal, which is 
decidedly looking up. 

The pumping engines are being placed in the 
Prince of Wales Colliery, Abercarne, and opera- 
tions are expected to begia at once. 

During last week the coal and iron trades have 
been very good, and large shipments have been 

le. Newport sent one large cargo of iron, 3000 
tons, to Baltimore, and 14,000 tons of foreign ore 
were received at the Welsh port. 

The West of England and South Wales Rail- 
way Bill has been abandoned, but not, I am 
informed, permanently. Considerable expense 
has been incurred by the promoters, but the 
scheme required more time to have it brought 
aw before the commercial interests of Wales. 

e bins Dock scheme is to be vigorously 
opposed. Seven memorials have been lodged 
against the Bill, and a lively time may be 
expected in committee. The opposition includes 
the Taff Vale, Marquis of Bute, Mr. Wingfield— 
Dynevor estate—Lewis’s Merthyr Colliery, Mr. 
David Joseph, Mr. Billups, and others. 

The important Bill brought forward by Mr. W. 
T. Lewis for the Marquis of Bute, to provide 
extra storage and sidings, has also several 
petitions put in against it. 

A new exchange is in contemplation for Cardiff, 
= the site suggested is the present Bute Dock 


ces, 

The total iron furnaces now in blast in 
Glamorgan amount to thirty, more than two- 
thirds of the number erected—97—being out of 
blast. Monmouthshire has fifty-one furnaces, of 
which thirty-three are in blas 


t. 
Good steady work is being carried on at 


Tredegar and Dowlais. Cyfarthfa will soon have 
three furnaces ready on the newest principles. 

Mr. Hirst, who has been mill manager at 
Dowlais, has resigned on t of ill health. 
He has been in active and able service for forty 
years, 


THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of 
Patents. 


*,* It has come to our notice that some applicants of the 
Patent-office Sales Department, for Patent Specifications, 
have caused much unnecessary trouble and annoyance, 
both to themselves and to the Patent-office officials, by 
giving the number of the page of THe ENGINEER at 
which the Specification they require is referred to, instead 
of giving the proper number of the Specification. The 
mistake has been ma king at THE ENGINEER 
Index, and giving the numbers there found, which only 
refer to the pages, in place of turning to those pages and 
Anding the numbers of the Specification. 


Applications for Letters Patent. 

*,* When have been ‘‘ communicated.” the 
name and address of the communicating party are 
printed in italics, 

2nd January, 1883. 

26. Spinnina, &c., Macuinery, F, Jenkin.—(J. A. 
Ewing, Tokio, Japan.) 

27. Comss, &c., for Lapies’ Wear, L. Birnstingl.—(M. 
Birnstingl, Paris.) 

28. Sare Transit of Carcors, T. Rowan, London, 

29. Urizisina Waste Heat Escapine from Fives of 
Srram Borers, W. Hall, Cardiff. 

30. Rerracrory or Fire-sricks, &c., J. Williams, 
Liverpool. 

$1. THILL-covepLincs, Horse Derracuers, &c,, D. 
Green, Cincinnati, U.S. 

$2. Lamps for Dentat, &c., Purposes, G. W. von 
Nawrocki.—(R. Telschow, Berlin.) 

83. Makino Laitation Ivory, 8. Hahn, Berlin. 

84. Evecrric Lamps, W. R. Lake.—(C. A. Hussey and 
A. Dodd, New York, U.8.) 

85. Wire Ropes on Boarp Suir, W. H. Har- 
field, London. 

36. GeneraTina, &c., Evecrric Currents, 8. Z. de 
Ferranti. Shepherd's Bush, 

87. Curonocraph, A. G. Golay, Brassus, Switzerland. 

88. VessELs for Houpine MinERAL, &c., Orns, G. A. J. 
Schott, Bradford. 

39. Cannons for IncANDEscENT ELEcrric Lamps, J. 

avish, Forest Gate, x, and J. Warner, 


8rd January, 1883. 
40. &c., Macuines, H. Clarke, Leicester. 
41, Winpow-sasH, &c., Fasreninos, J. Butler, 
Birkenhead. 
42. VenTiLatinc Raitway Carriaces, J. Livesey, 
on. 
43. Fricrion Device for Securtna Looms, &c., 
AGAINST BREAKAGE, T. castle, Kidderminster. 
44. Kyitrinc Macuines, H. J. Allison.—(C. H. Carter, 
Coloorne, Ontqrio, Canada. 

45. Macuines for Currie Woop, T. Andrew, London. 

46. IscanpEscenT E.ecrric Lamps, J. R. H. William- 
son and E. Bohm, London. 

47. Mariners’ Compasses, 8. Heimann, London. 

48. Sarery Gear for Startine or TuRNING ENGINES, 
J. Musgrave and R. Gregory, jun., Bolton. 

49. Dynamo-ELEcTRIC Macuines, &c., T. Rowan, 
London, and 8. Williams, Newport. 

50. Apparatus for Seizinc, &c., Licnt A. 
M. Clark,—(A. Dubois, Paris.) 

4th January, 1883. 

51. Feepino Horses, &c., J. Milbourne, Manchester. 

52. Cuurnine Apparatus, E. Buckland, London. 

53. TREATING VEGETABLE Fipres, W. E. Gedge.—(Z. 
Aubert, Lyons, France.) 

54. Sewino Macuines, W. E. —(C. Guy, Paris.) 

55. Curtine and Dressine Stong, M. Kellow, Penrhyn- 
deudraeth, Merionethshire. 

56. Measurinc Execrric Currents, 8t. G. L. Fox, 
Westminster. 

57. Lupricators, T. Duff, Upton. 

58. Om Cans, I. Webster, Kirkstall, near Leeds. 

59, Roap Traction, &c., Encines, M. Shillite, Leeds. 

60. Countine, &c., the Revo.vutions of Rotatine 
Sxarts, &c., G. D. Kittoe, London, 

61. Gas Heatino ARRANGEMENTS for HeatTinc WATER 
or Arr, E. A. Brydges.—(D. Grove, Berlin.) 

62. Crossines for Tramways, A. Hill, Rowan, London. 

63. ADJUSTABLE Spanners, J. Malin, Sheffield. 

64. Srartine and Sroppine Tramcars, B. Cocker, 
oo E C. Ingrey, Fulham, and 

65. Motive Power Enoings, C. an 
W. A Clifton 


66. Suapes for Lamps, J. H. Johnson.—{B. Lefebvre, 


‘are. 
67. Governorsfor Steam Encrnes, R. E. B. Crompton, 
London, and J. W. Kempster, Chelmsford. 
68. Mowrne, &c., Macuines, J. E. Phillips, London. 
5th January, 18838, 
69. Borer, &c., SHELLS of CyLINDRICAL and 
other Forms, 8. ae Glasgow. 
70, Crank Snarts for TransMittiInc Power, G. 
Allibon and T. Turton, Liverpool. 
71. Seams for Unrrine the Covers of Lawn TENnIs, 
&c., Baus, J. Neville, London. 
72. Apparatus for Generatino Steam, H. J. Haddan. 
‘A, A. Daussin, Lille, France.) 
72. Lamps APPLICABLE to VeLociprpEs, J. B. Young 
and W. T. J. Burgess, Birmingham. 
74. Fire-screens, J. Betjeman, London. 
75. CRANK-PINS, P. Thompson.—(C. H. 
Parshall, Detroit, Michigan, U.S.) 
76, EnveLopes, W. H. Hook, London. 
77. Looms for Weavina, W. Priestley and W. Deigh- 
ton, Laisterdyke, Bradford. 
78. ELecrric FrRE-aLaRM Apparatus, W. C. Gordon, 


ndon, 

79. Propuctnc CoLourinc Matters, C. D. Abel.— 
arbwerke, vormals: Meister, Lucius, and Brining, 
loechst-am- Main, Germany.) 

80. CurLING Tonos, &c , C. Carter, Clapham Junction. 

6th January, 1883. 
81. BucktE Locks, W. A. Shaw, Nottingham. 
82. Sotvent or Emutsive for usE with Paints, &c., W. 
Johnstone, King’s Lynn. 

83. Rippies, E. de Pass.—(H. Schmid, 

84. Maxine Frat Wire Ropss, J. Lang, Wakefield, 

and J. Lang, Hyde, Chester. 
85. Fotpino-Boxes, A. A. Barratt and G. Greenshields, 
Ditton, Surrey. 

86. Sewino Macuines, J. Imray.—(R. Leavitt, Boston, 
and BE. Flather, Bridgeport, U.S. 

87. InpicaTine the Presence of Expiosive Gasks in 
Coat Minzs, &c., J. Catz.—(F. Libin, Gand, Belgium.) 

88. for Printine and Emsoss1ne, &c., 
D. Appleton, Manchester. 

89, INstRUMENTS for MgasuRING ANGLES by REFLEC- 

tion, J. H. Johnson.—(B. A. Amagat, Paris.) 

90. InKsTanDs, F. Wirth.—(H. Meidinger, Germany.) 

91. Macuinery for Cootinc ATmospHERic Air, A. B. 

Wilson, Ireland, and J. Sturgeon, London. 

92. Carpet Looms, G. W. Grosvenor, and J. Bedford, 

Kidderminster. 
93. Ixpicatine of Stations to Passencers in 
Raitway Trains, A. P. Hodgson, London. 


8th January, 1883. 


94. Macuings, W. Cooke, Dundee. 

95. Atracuinc Various Ursnsits, &., to their 
Hanptrs, J. Lee, Hampstead. 

96. Maxine SutpHuRic Acip, W. Weldon.—(@. Lunge, 
Switzerland.) 

97. ALuminium and ALLoys of ALUMINIUM, W. 
Weldon, Burstow. 


98. W. Weldon, Burstow. 

99. Recovery of SutpHur from ALKALI W, 
Weldon, Burstow. 

100. Recovery of from ALKaLi Waste, W. 
Weldon, Burstow, 

101. Appiication of Eosine in Prorocrapuic Pro- 
cesses, C. D. Abel.—(P. A. Attout, Paris.) 

102. Facititatine the Action of Srrinc Routers for 
G, D. Peters, London. 

103, Propucine Desions on Grass, D Reich, Berlin. 

104. Boors and Sxoxs, H. J. Haddan.—(M. R, 

Ethridge, Massachusetts, U.8.) 

105. ReouLatinc Suerty of Gas and Arr to Gas 
Burners, J, Lewis, Brockley. 

106. PerroLeum Lamps, H. H. Lake.—(A. A. Lemarre, 
France.) 

107. PorTaBLE ALARM SiGNALLInG Apparatus, W. J. 
Brewer, London. 

108. Paimary Vouraic Batrerizs, G. André, Dorking. 

109, PLovaus, T. Sheldrake, Ipswich. 


Invention Protected for Six Months on 
Deposit of Complete Specifications. 

12. Torter Apparatus for Sza-cornc VesseLs, H. J. 
Haddan, Kensington, London.—A communication 
from D. Wellington, Boston, Massachusetts, U.8.— 
lst January, 1883. 

18. CLEANING and Separatine the Fisres of Tow, 
&c., F.C. Glaser, Berlin.—A communication from 
ew and Co., Bielefeld, Prussia.—lst January, 


17. Exectric and Power DisTRiBuTiNe 
Systems, 8. Pitt, Sutton.—A communication from 
. T. Starr, Philadel, 


E. T. 8 and Peyton, 
Washington, Columbia, 


Ww. d. 
January, 1883. 


Patents on which the Stamp Duty of £50 
has been paid 


21. MacnesianN Fire-Brick, T. Morgan, London.—2nd 
January, 1880. 

27. tg Setts, J. Lindsay, Edinburgh.—8rd Janu- 
ary, 

Horse J. H. Johnson, London.— 6th 
January, 1880. 

$15. GeneRaTING, &c., Exxectriciry, W. R. Lake, 
London.—23rd January, 1880. 

554. ATTACHING and WorkineG Guns, &c., A. Longsdon, 
London.—9th February, 1880. 

47. Treatinc Caoutcnouc, &c, H. Gerner, New 
York, U.S.—6th January, 1880. 

184. WeLpep Iron and Tuses, C. E. Smith, 
Wednesbury.—15th January, 1880. 

251. CoLourine Fiprous Materia.s, &c., J. H. John- 
son, London.—20th January, 1880. 

38. FitTer-Presses, 8. H. Johnson, Stratford.—5th 
January, 1880. 

40. Mrvers’ Sarery Lamps, W. Tate, Blackwell.—5th 
January, 1880. 

42. Treabs or Steps for Stairs, H. Hedges, Bow.—6th 
January, 1880. 

66. BLeacuine Corton, &c., C. E. Bennett, Stockport. 
7th January, 1880. 

131. Treatinc Cotton Yarns for PreveNtinc MILDEW, 
D. 8. Bles, Manchester.—12th January, 1880. 

44. Screw-cuTTinc Macuines, W. Morgan-Brown, 
London.— 6th January, 1880. 

57. Mixep TextiLe Fasrics, &c., E. Posselt 
and R. Peters, Bradford.—7th January, 1880. 


Patent on which the Stomp Duty of £100 
has been pai: 
7. Motor Enornes WoRKED by CoMPRESSED AIR, &c., 
. E. B. Beaumont, London.—1st January, 1876. 

48. Maxine Paper, G. Holloway Chartham.— 
January, 1876. 

158. Steam Borrers, C, J. Galloway, Manch 
14th January, 1876. 

33. Soap or Saponacrous Compounps, A. Robottom, 
Birmingham.—4th January, 1876. 

119. Rock-Bokine Macuings, J. R. Schram, London. 
—1lth January, 1876. 

89, Puriryine Coat Gas, W. Marriott, Huddersfield. 
—4th January, 1876. 

64. Permanent Way, &c., of Tramways, J. Kincaid, 
London.—6th January, 1876. 

93. CLippinec Lappets, J. and A. Blair, Glasgow.—8th 
January, 1876. 

176. BLinD, or Murr_e Sartcake, &c., Fur- 
naces, H. Deacon, Widnes. —17tk January, 1876. 

81. Picments, H. Knight, Kingston-upon-Hull.—7th 
January, 1876. 

83. Looms for WEavinc, R. L. Hattersley, Keighley, 
and T. Pickles, Denholme.—7th January, 1876. 

123, Comprne Woot, &c., I, Bailey and D. Smith, 
and L. Smith, Bradford.—1llth January, 


Notices of Intention to Proceed with 
Applications. 
(Last day for filing opposition, 26th January, 1883.) 

4056. Sprinnrxc, Twistinc, or Fisres, H. 
Illingworth, Bradford.— 24th August, 1882. 

4136. Inpicator for VeHICLEs, J. Finney, Manchester. 
—30th August, 1882, 

4138. Dgoporisinc and DisinFEcTING Apparatus, G. 
Nobes, Paddin; —80th August, 1882. 

4146. Exrractine Juice from Sucar Cang, H. H. 
Grierson, Manchester.—A communication from C. 
Hughes.—30th August, 1882. 

Stzerinc Gear, J. Granroth, Greenock.—8lst 

ugust, 

4160. TzLEPHONIC InsTRUMENTS, J. D. Husbands, 
London,—8lst August, 1882. 

4165, Stzam and Hot-warer Apparatus, W. R. Lake, 
London.—Com. from E. Osborne.—81st August, 1882. 

4172. Frames of Baes, V. Huppe, Offenbach-on-the- 
Main.—lst September, 1882. 

4173. Consrructine Surps or Vessets, C. D. Abel, 
London.—A communication from E. Lavarenne.— 
1st September, 1882. 

4178. SeconDaRy Batrerigs, D. Fitz-Gerald, Brixton, 
and T. Jones, London.—1st September, 1882. 

4193. Currino, PLeatine, and Sew:ne the Linings of 
Hats, W. H. Beck, London.—A communication 
from L. Chosson.—2nd September, 1882. 

4195. Paper Baas, T. Coates, Carlisle, N. Chandler, 
Hednesford.—2nd September, 1882. 

4196. Recorpinc Votes, L. Lazenby, Darnall.—2nd 
September, 1882. 

4199. DrepcERs, W. R. Kinipple, Westminster.—4th 
September, 1882. 

= —_— Soaps, W. Green, Thanet.—5th Septem- 

er, 1882. 

4246. ELecrric SigNaLuinc Apparatos, W. R. Lake, 
London.—Com. from J. Cary.—6th September, 1882. 
4252. PapER-CUTTING MacHINERY, W. H. and F.C. W. 

» Bolton.—7th September, 1882. 

4815. Apparatus for Hratinc WaTER, CooK1ne, &c., 
M. J. O'Riordan, Cork.—1llth September, 1882. 

4338. Facititatinae the Dispensinc of GasEous 
Ww. R. London.—A communication 


from L. Bergen.—12th September, 1882. 
Srocks and Diss, C. Neil, Sheffield.—15th Sep- 


er, 1882. 
4419. ELectric Arc Lamps, J. Brockie, Brixton.—l6th 


September, 1 

4492. Propvucine, &c., Evecrric Currents, A. R. 
Sennett, Worthing.— September, 1882. 

4602. VessEets for Ho.pine Ons, &c., G. A. J. Schott, 
Bradford.—28th September, 1882. 

4972. Brakes, E. C. and T, Blackmore, Cardiff.—l0th 


October, 1: 
5467. Meat, &c., J. Reynolds, 
5559. OrpNancr, J. Vavasseur, Southwark.—22nd 


November, 1882. 
5757. InsuLateD Execrric Conpuctors, &c., E. T. 
December, 188 


5927. of Porasn, F. 


5968. VerticaL Stream Borzers, A. H. B. Sharpe and 
F. Palmer, Lincoln.—1l4th December, 1882. 

5989. Bicnromarte of Sopa, C. D. Abel, London.—A 

communication from F, Glaser.—15th December, 1882. 

17. Exvecrric and Power - DISTRIBUTING 

Systems, 8. Pitt, Sutton.—A communication from 

E. T. Starr and W. J. Peyton.—1st January, 1883, 

(Last day for Ming opposition, 30th January, 1883.) 

3470. Two-pty and Turee-pLy Carpets, J. H. Braith 
waite, thwaite.—21st July, 1882. 

4209. Srancn and Foop for Animats, H. H. Lake, 
London.—Com. from W. Jebb.—4th September, 1882. 

4211. Consrructine Sicnats, P. Lofthouse, Radcliffe. 
—5th September, 1882. 

4214, Apparatus for the MANUFACTURE of CHEMICAL 
Saxts, J. Forbes, Old Ford.—5th September, 1882. 

Rops, W. Morris, Oakengates.— 


4218. SzpaRatino Dust from Arr, W. B. London. 
—A communication from G. T. smith 

Purifier Company.—5th September, 1882. 

4219. Decoratine Bricks, Ties, &€., I, B. Shaw, 
Tunstall.—5th September, 1882. 

4223. ELevatine Grain, &., G. J. Hone, Poplar.—5th 


September, 1882. 
4224. ManuractureE of Starcu, W. R. Lake, London, 
—A com. from J. H. Ross.—5th September, 1882. 
4228. Suutr_e-Box Suirrinc Mecuanism for 

D. Anderson, Glasgow.—6th September, 1882. 

4239. Hotpers for Wire Rorg, T. Archer, jun., Gates- 
head.—6th September, 1882. 

4243. Sprit Saits, W. Rowden, Whitstable, and C. E. 
Doughty, Margate.—6th September, 1882. 

4244. Apparatus for Dryine and ConpiTionine Grain 

= — &c., G. M. Capel, Passenham.—6th Septem- 

er, 

4248. Gatvanic Barrertes, G. C. V. Holmes and 8. H. 
Emmens, London.—6th September, 1882. 

4254 Voxtaic Batrerizs, F, W. Durham, New Barnet. 
—Tth September, 1882. 

4264. Boxes or Trunxs, C. H. Stanbury, London.— 
7th September, 1882. 

4275. MANUFACTURE of Wuite Leap, W. V. Wilson, 
London.—8th September, 1882. 

4276. Treatinc Rerene for the Osramsment of 

ANTHRACENE, &c., R. Irvine, Edinburgh.—8th Sep- 

tember, 1882. 

4277. Treatine Starcny Susstancrs RELaTixc to 

Brewine and Distiutixe, W. Lawrence, London.— 

8th September, 1882. 

4311. Enoriyes, T. Davison, Glasgow.—1l1th 
September, 1882. 

4333. MgasurinGc and Recorpinc the MEASUREMENT 

of Fasrics or Goons, R. Murdoch, Glasgow.— 

12th September, 1882. 

4845. Lanterns, A. J. Boult, London.—A communi- 

cation from H. Lages.—12th September, 1882. 

4350. Apparatus for VisuaLLy InpicaTING ELECTRICAL 
Sicnaxs, B J. B. Mills, London.—A communication 
from J. U. Mackenzie.—12th September, 1882. 

4380. Suspenpinc Horizontat Bars, G. Welling, 
Camberwell.—14th September, 1882. 

4396. MANUFACTURE of CeRTAIN ALLoys of GoLp, A. 
Guye, London.—A communication from P. A. Guye. 
September, 1882. 

4446. ELectricat Meters, T. J. Handford, London.— 
A com, from T, A. Edison.—19th September, 1882. 

4478. SEL¥-actinc TackLE Hooks, J. T. Roe, Wands- 
worth.—20th September, 1882. 

4494. Grape Sucar and Giucoss. &c., W. R. Lake, 
London.—Com. from W. Jebb.—20th September, 1882. 

— — I. Spielmann, London. —21st Septem- 

er, 

4510. Lamps Burnryc Minerat J. Imray, 
London.—A communication from R. Ditmar.—2lst 
September, 1882. 

4578. Drepcine Buckets, W. Clark, London. —A com- 
munication from W. H. Wood.—26th September, 1882. 

4674. Stzam Encines, T. J. Handford, London.—A 
com. from T. A. Edison.—2nd October, 1882. 

4884. Distrinutinc Execrriciry, T. J. Handford, 
London.—Com. from T. Edison.—14th October, 1882. 

4977. Suives and Vent-pecs for BaRRe.s, W. Rose, 
Halesowen.—19th October, 1882. 

5267. and J. Pethick, Plymouth. 

5384. Composition of Bearines, A. M. Clark, London. 
—A com. from F. E. Canda.—1l1th November, 1882. 

5729. Macuinery for Maxine Raitway SLEEpers, J. 
Bunten and A. Russell, Glasgow. —1st December, 1882. 

5849. CoNNECTING ANIMALS to VEHICLEs, J. Rexfi 
Ed ton.—Tth D ber, 1882. 

. Execrric Commurators, J. Gordon, jun., 
Dundee.—8th December, 1882. 

a Tastes, A. Thomson, Glasgow.—13th December, 

6008. OsTarntnc Ammonia, F. Lorenz, Rendsburg, 
Prussia.—16th December, 1882. 


Patents Sealed. 


(List of Letters Patent which passed the Great Seal on the 
5th January, 1883.) 
8208. SePpaRaTING Harr from the Sxins of ANIMALS 
&c., J. T. Tussaud, London.—6th July, 1882. 
$212. Manuracturine Gas, T. Thomas, 
a or, rto.—7th July, 1882. 
$218. Vatves, J. Thi , and C. J. Ennor, 
.—Tth July, 1882. 
of Ammonia, J. Coates, London.—7th 
Ys 
$225. ConsrructTING Cass, &c., J. Abbott, Bideford.— 
7th July, 1882. 
3237. Tipprxe Carts, Wacons, and Vans, W. Vincent, 
Arborfield. —7th July, 1882. 
$239. TenTeRING, SrReTcHING, &c., Faprics, J. Ash+ 
worth, Rochdale. —8th July, 1882. 
8242. Propuction of Tare Lappers, J. Carr, Hulme. 
— 8th July, 1882. 
for Weavine, C. Thompson, Halifax.—8sth 
$257. InTERNAL Stoppers, A. T. King, Not 
tingham.—10th July, 1882. 
$259. Pickers and Pickrnc Banps, E. Booth, Man- 
chester.—10th July, 1882. 
$267. Hrets for Boots and Suozs, J. J. Gascoine, 
Leicester.—10th July, 1882. 
8275. Compounp and Surrace ConpENsIxG ENGINES, 
A. W. Robertson, West Ham.—11th July, 1882. 
$279. Exrecrric Lamps, J. 8. London.—1l1th 
July, 1882. 
$284. Devices for Securixc Screw on Fisu- 
piates, W. R. Lake, London.—llth July, 1882. 
8287. Recutatine the Suppty of Gas to a Gas FLAME, 
W. Cheyne, Briton Ferry.—11th July, 1882. 
$297. BREECH-LOADING Guns and CarTRipGEs, A. N, 
Gavard and H. Millon, Paris.—12th July, 1882. 
$305. Ammonia, J. P. Rickman and J. B. Thompson, 
New —12th July, 1882. 
3307. Rotary Enorvgs and Pumps, P. Goldschmidt, G. 
Hahlo, and A. Heussy, Manchester.—12th July, 1882. 
8322. Propucinc, Measurinc, and DistRIBUTING 
Euecrric CurRENts, J. M. M. Munro, Glasgow.— 
13th July, 1882. 
8349, INCANDESCENT ELEcTRIC Lamp APPLIANCES, J. 8. 
Beeman, London.—14th July, 1882. 
8350. ELecrric Lamp Houpers, J. 8. Beeman, London. 
—l4th July, 1882. 
8351. AutomaTicaLy SuHuntinc ELEcTrRic 
&c., J. 8. Beeman, London.—14th July, 1882. 
8363. Hoop Jomsts of Perampu ators, C. E. Gibson, 
Birmingham.—15th July, 1882. 
3420. DyNaMo-ELECTRIC Macuings, W. P. Thompson, 
London.—18th July, 1882. 
8430. Derectinc Leakact of Pipss, &c., A. Q. Ross, 
London.—19th July, 1882. 
MicropHongs, P, M. Justice, London. 
8444, ARTIFICIAL Stone or ConCRETE PAVEMENT, &c., 
some, cisco. --20th July, 1882. 


, London.—2nd 
C. Glaser, Berlin,— 
—A com, P, Rémer.—12th September, 1882. 


8453. Improveb BEVERAGE, J. Lane, Liverpool.—20th 
July, 1882, 


| 
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$463. Corsets, &c., R. Hunting, London.—2lst July, 
1882. 


3465. and of ELEc- 
taicity, L. H. M. , Brussels.—21st July, 1882. 

= Acoustic and STENTOROPHONIC InsTRUMENTS, F. 

irth, Frankfort-on-the-Main.—21st 

NAMO-ELECTRIC Macutnes, &c., O. W. F. Hill, 
Gunnersbury.—27th July, 1882. 

8574. ENcIng W. R. Lake, London.—27th 
July, 1882. 

— Mutts, A. W. L. Reddie, London.—2s8th 

3625. anal Fire Cartripess, C. 8. Bailey, Waltham 
Abbey.—31st July, 1882. 


Macuuery, W. Lancaster, Accrington, and E. 
Slater, Burnley.—7# September, 1882. 

4598. Urizisine Heat, H. and R. Handrick, 
Buckau.—27th 
4623. Preparations of Vaccine, E. T. Darke, 
Charing Cross. —28th , 1882. 

4879. Pioment, J. B. Tottenham.—13th 


October, 1882. 

4915. Swrrenes for Execrric Lamps, T. W. Cowan, 
Rotherham.—16th October, 1882. 

4982. Gas-HEATED FURNACES, C. Madge, Swansea.— 
19th Octoder, 1882. 

5015. Tron and STEEL TUBULAR 
J.C. 7. and R. Martin, West 


Ward, Tipton.—26th 


Bromwich.—2ist 

5102. Sruppep Cuarys, T. 
October, 1882. 

5119. Caste Traction and Tramways, J. 
Wright, London.—27th October, 1882. 

5144. Cocks or Vatves, W. H. Moseley, Derby.—30th 


October, 1882. 

5201. Apparatus for the Mancracture of Papsr, F. 
Wrigley and J. Robertson, Bury.—lst November, 1882. 

5230. SiGNaLLine by Evecriciry THROUGH the MEDIUM 
of Gas, W. R. Lake, London —4th November, 1882. 

5300. Recrprocatinec CYLINDER Pristine Pressss, 8. 
Sydney, Sutton.—8th November, 1882. 

(List of Letters Patent which passed the Great Seal on the 

9th January, 1883.) 

3258. Rerarnine Srock &c., in Position, J. Parry, 
London.—10th July, 1882. 

3266. Parinc the Curis of Hat Brows, J. Cree, 
Denton.—1l0th July, 1882. 

3290. Dressine the Stems ani Leaves of Pants, J. G. 
Jebb, London.—11th July, 1882. 

a Sroves, C. Portway, Halstead.—13th July, 


S. M. Yeates, Dublin.—l4th July, 

3341. Tenox-curtinc Macuinery, J. G. Hirst, Leeds. 
—lith July, 1882. 

Tron and Sreex, J. M. Bennett, Glasgow. —l4th 

3354. ‘nv or Pic Iron, J. M. Bennett, Glasgow.— 
14th July, 1882. 

3404. and Grixpine Tooxs, R. Rawlinson, 
Salford. July, 1882. 

3414. Evecrric SIGNALLING APPARATUS, 
H. E. Newton, London.—18tr July, 1882. 

3440. Daymxe Corres, F. H. F. Engel, Hamburg.—19th 
_ July, 1882. 


July, 1882. 
3471. — and Forks, H. Fielding, Birmingham. 
July, 1882. 


3548. Fire, A. M. Clark, London.— 
26th July, 1882. 
3993. Door Mat, Boor, and SHor J. Hope- 
Salford.—19th August, 1882. 
5107. Excessive Variations of TEMPERA- 
TURE, W. T. Goolden and C. F. Casella, London.— 
27th October, 1882. 


List of published the 

ending January 6th, 1883. 

4666*, amet 2178*, 4d.; 643*, 4d.; 1278, 2d.; 1834, 2d; 
1480, 2d.; 1585, 64; 1612, 94; 1642, 1660, 2d_; 


6d.; 

1772, 4d.; 1898, 6d.; 1914, 24: 1980, 2d: 1986, 2d': 
2025, 2d.; 2192, 4d.; 2230, 6d: 2295, 6d.; 2360, 2a": 
2363, 2426, 6d.; 2440, 2460, 6d.; 2474, 
2475, 6d.; 2d.; 2519, 6d.; 2522, 2d; 2523, 
2525, 6d.; 2527, 6d.; 2528, 2d.; 2529, 6d.; 2532, 2d 
2533, 8d.; 5, 2d.; 2587, 6d.; 2538, 2d.; 2539, 2d-; 
2540, 6d.; 2, 2d.; 2543, 62; 2545, 6d.; 2546, 2d-; 
2547, 6d.; 2548, 6d.; 2550, 4d.; 2551, 4d.; 2553, 6d.; 
2553, 6d.; 2554, 4d.; 2555, 2d.; 2557, 2d.; 2560, 4d-; 
2562, 4d; 2564, 6d.; 2566, 4d.; 2568, 8d.; 2569, 6d.; 
2571, 44.5 2573, 6d.; 2574, 6d.; 2575, 6d.; 2576, 6d.; 
2577, 6d.; 2579, 2d.; 2580, 6d.; 2581, 2d.; 2582, 1s.; 
2583, 2d.; 2586, 4d.; 2587, 4d.; 2588, 4d.; 2589, 6d.; 
2590, 6d.; 2591, 4d.; 2593, 6d.; 2595, 2d.; 2597, 6d.; 
2599, 4d.; 2601, 2d.; 260%, 4d.; 2603, 6d.; 2605, 6d.; 
2606, 2d.; 2607, 6d.; 2609, 2d.; 2611, 2d.; 2612, 6d.; 
2614, 2d.; 2616, 4d.; 2617, 10d.; 2618, 6d.; 2619, 2d.; 
2621, 4d.; 2622, 6d.; 2624, 6d.; 2629, ; 2631, 6d.; 
2635, 4d.; 2640, 4d.; 2642, 4d; 2648, 4d.; 2655, 2d.; 
2658, 4d.; 2662, 2d.; 2664, 2d: 2666, 2d.; 2667, 6d.: 
a 4d.; 2674, 4d.; 2677, 2d.; 2680, 2d.; 1, 2d.; 

2d.; 2686, 2d.; 2688, 2d.; 62.5; 2, 2d.; 
3708! 2d.; 2710, 2d.; 2712, 6d.; 2717, 2d.; 2720, 2d.; 
2726, 6d.; 2777, 2d.; 2847, 10d; 3137, 6d.; 3617, 4d.; 


4014, 64.; 4442,'6d.; 4728, 4d.; 4857, 


*,* Specifications will be fore avomted by post 
Patent-office on receipt of the amount of price and 
‘ost-office order, made at the Post-office, 5, 
to Mr. Lack, her Majesty's 
y-lane, 
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ABSTRACTS OF SPEOIFIOATIONS. 


Prepared by ourselves 'y for Tax Encineer at the 
office of Her Maj iss of Patents. 


1278. Cicar Cap, H. J. Ha Haddan, Kensington.—l6th 
March, 1882.—(A4 communication from 0. Ehren- 
~ , Leipzig. )— (Provisional protection not allowed.) 


The object is to put out a cigar, 

into a cigar case without danger, and it consists in 

applying a cap over the burning end. 

1334. APPLIANCES FOR THE ARTIFICIAL REARING OF 
Oysters, A. J. Boult, London.—18th March, 1882.— 
is communication from A. Laurent, Bordeaux.)— 


1480. am, TUNNELS, &., 
W. Teague, wall.—28th 1882.—(Provi- 
sional protection not allowed.) 2d. 

An ordinary fan has fitted to the outer pi 
or more concentric pipes or rings, to each of w! ao ~4 
intake pipe is ati ed. The air is drawn in through 
the intake pipe, and discharged thro the outlet 
pipe into the concentric rings, in w’ it creates a 
vacuum, and causes a rapid current of air in each intake 
pipe and ring. 

1585. Nevrraisinc, SEPARATING, OR ABSORBING 
THE Propucts or ComBuUsTION OF CoaL, Gas, &c. 
J. F. Allan and W. B. Adamson, Glasgow. —Ist 
April, 1882. 6d. 

The of gas stove or 
burner are led through a chamber containing strips or 
plates of zinc or iron. 

1612. Emsrorerep Cravats, W. R. Lake, London.— 
3rd April, 1882.—(A communication from 
Demonchaus, France.}—{Provisional protection not 
allowed.) 2d. 


This consists in 
— ornamenting cravats, &., with 


1642. Improvements lncanpEscentT ELEcrRic 
Lamps, W. H. Akester, Glasgow.—5Sth April, 1882 


filament and conducting wires into the globe, 
and of sealing the globe after they are in 


1660. ArricLe or MADE From Fisu, &c., W. 
McDonnell, Limerick.—5th 1882. — (Provi- 
sional protection not allowed.) 2d. 

The fish is boiled, and then boned and minced, and 
after being suitably seasoned, is made into “brawn” 


2426. Fermentep Liquips, F. Foster, 
Hoxton.— 23rd May, 1882. 6d. 
This relates to a novel combination of airating 
— pump, and bottling machine, by means 
which fermented liquids can be taken direct a a 
cask and undergo a process first of exhausting the air 


from the liquid, then of charging the liquid with 

carbonic aci and of filling the 

—_ into bottles capable of being closed with screw 
stoppers. 


2460. TurasHinc P, Gibbonsand A. &. F. 
Wantoge —24th May, 1882. 6d. 


freely boiled and pressed into itabl 
orms. 

17°72. &c., 7. Wilkins, Poland-street.—1l4th 

i 1882.—(Provisional protection not allowed.) 


The object is to be 
steered and propelled by suitable mechanism. 


1898. Srorrers ror Borries, J. Ballard, Notting- 
ham.—2lst April, 1882. 6d. 

Several forms of stop are described, one of 
which consists of a stud stopper of china or glass 
with a groove to receive an india-rubber washer, and 
perforated throughout, the upper part being smaller 
than the lower, which is partly stopped by a wood 
ferule, between which, and the upper part, a spherical 
piece of india-rubber is free to move. 


1014. Fouyerat Cars, J. Whitehead, Westminster.— 
2ist April, 1882. — (Provisional protection not 
allowed. ) 2d. 

This relates to cars which may be used either as an 
n or closed car, the sides being of glass fitted with 
blinds and capable of folding up. 

1980. TuerMomerTers, C. Townsend, Bristol.—26th 
April, 1882.—(Provisional protection not allowed.) 
2d. 


This relates to thermometers which have the scale 
marked on the tube, and consists in marking the 
corrections also on the tube, when the instrument is 
corrected by a standard thermometer. 


1986. Sarery Marcues, J. L. Field, aun 
1882.—( Provisional protection not allowed.) 


This consists in constructing safety matches with a 
portion of the igniting composition attached to its 
sides, so that one match may be ignited by rubbing or 
striking it on another. 

2025. Oanamentine Grass, C. J. Bishop, Lancaster.— 
28th April, 1882.— (Provisional protection not 
atlowed.) 2d. 

This relates to the ornamentation of glass by a 
a process of printing and frosting by a sand 


21902. IMPROVEMENTS IN THE MANUFACTURE OF 
Bripces or Loops FoR INCANDESCENT ELECTRIC 
Lamps, C. J. Allport, London.—l0th May, 1882. 4d. 

This relates partly to patent No. 4850, 1881. It con- 
sists in the construction of filaments or bridges com- 
posed of asbestos in combination with carbon. The 
carbon is combined with the asbestos by mixing 
compounds containing carbon and hydrogen with the 
latter, and then combining the com Other 
methods are also described and claim: 

2230. ror Steam &c., 
T. Perkins, Hitchin.—lith May, 1882. 6d. 

The general arrangement is similar to ordinary 
traction on winding engines, the main axle is behind 
the fire-box and has two spur wheels, one on each side, 
with which pinions on a countershaft engage. The 
spur wheels drive the winding drums, gearing with 
toothed rings thereon. The drums are behind the 
main axle, and are mounted upon excentrics, by 
shifting which the drums are thrown in or out of gear. 
brakes are applied to the drums when out 

The eels on the main axle are 
sank ts to drive the road wheels when desired. 
2205. Improvements 1s Compensatinc Dynamo- 
B. H. Chameroy, Maisons 


causing the variations of said current to — the 
distance between the exciting coils and the electro- 
magnets, either directly by the influence of the 


by reason of their magnetisation, move towards the 
metallic masses F F1,and the separation of K K from 

A diminishes the current in A. 
2360. Apparatus ror Makino Corree anp Tza, W. 
H. Crispin, May, thet 


) 

The vessel is of tin, and has a draw-off tap at 
bottom, and a ledge to receive an inner vessel with 
perforated bottom to receive the coffee or tea. A 
as cover rests on the coffee or tea and prevents 
it rising to the surface of the water, while a second 
cover ¢ the outer vessel. 


2368. Topacco Pirzs, J. Stanley, Manchester.—19th 
May, 1882. 4d, 
piece, in w smoke passage 
vided in in a helical form, and which can be vemnnoen 
when required for cleaning. 
2440. Rorary Encinzs, H. J. 


28rd May, 1882.(A comm’ LJ. 
Wing, Washington, U. ls 
This to the gen construction of a any | 


at ‘ht angles, — mechanism im 
continuous ous rotary motion thereto, and RY phony 
of the abutment por being arran to snugly fit 
the periphery of the piston disc. 


This relates especially to the “'smutter,” the final 
dresser, and parts connected therewith. dressing 
riddles (of extra large size) are immediately 
below the smutter in the middle of the machine. 
The grain raised by the elevator is delivered by an 
incline into the wire bind an cylinder of the smutter, is 
carried on by the gk rubbers on the revol 
axis within the li d at the en 
of the cylinder. It falls a which leads it 

k to the riddle. An exhaust is vided on 
the axis of the smutter at its further end, and draws 
air through the smutter and delivers it with the dust 
through a ting at the periphery. An inclined 
cover a fin introduced between the smutter and the 
dressing ae the dirt and seeds falling thereon and 
being separated 
2474. Fiuiw C. D. Abel, London.—24th May, 

1882.—(4 communication from C. Schreiber, Paris ) 


This consists in the soutenttien of of a fluid meter 
with ewe Ad and pistons, each piston being 


drawing shows the arrangemen’ 


2475. Rearinc Macurygs, 7. Worship-street. 
—24th May, 1882. 

The objects are, First, to hinge the “ off divider” 
behind the cutter bar so that it may rise . fall —_ 
that pointand find its own touch upon 
reference to the at which the or 

e platform may Secondly, to adjust the 
hinged * off divider” so > that it may be set with its 
point at sak desired elevation for dividing the straws 
at any height from the ground ; Thirdly, to make the 
“ off divider” in sections and hinging them near the 
—. so that it may be spread outward or upward as 

esired; and, Fourthly, to control the dummy and 
rake arms Sa a segmental plate or its 
equivalent by the swi 


ble of being used for 

making copies, the object be ig to enable a black copy 

to and it — in forming the leads of 

graphite, 35 parts © soap, and 5 parts pure 

aniline. 

2515. Hay-maxrno Macuings, S. H. Dening, Chard.— 

—26th May, 1882. 6d. 

The principal object is to enable the main shaft of 
the main travelling wheels (without removin; 
its pet position excentric thereto), th thereby 
admit of e heads working outside the main wheels 
as well as between | them, thus increasing the workin 
width of the ‘ing the bread breadth 
of the framework. 

2516. Improvements IN THE PREPARATION OF 
MarTeERIALs FoR Execrric Insutation, &c., G. 8. 
Page, Stanley, Jersey 7 a U.8.—26th May, 1882. 


2580. Domestic Stoves or H. Ransford, 
by , 1882. 6d, 

This consists of having a fire basket fixed 
upon it, 

2582. An Improvep Meruop or Treatinc CerRTAIN 
MaTERIALS TO RENDER THEM Dik LecrricaL, B. W. 
Beckingsale, Bedford Park, Middlesex.—27th May, 

This rela’ the injection of hydrocarbons into 
bricks, ond > other porous materials, so as to 
render them non-conducting. 
2533. Pontoon Docks, &. 


correspond to the rails of the slipway. The end or 
side are provided wi ‘wings to 
‘etty. ‘The im 

mtoons at the quay or je’ e inven- 
and shifting them one position to 


| H. Darwen.—27th May, 1882.— 
‘ot 

This hanes to means of ~apies the warp beam 
8o as to dispense with the springs usually em 

and it consists of a chain attached at one end to the 
weighted lever and passing around the neck of 7 
“ruffie” of the beam any desired number of tim 

the other end of the chain being then attached to 
pendant part of the chain above the weight. 


2587. Compressepy Gunrowper, W. R. Lake, London. 
communication from H. 
Gruson, German: 


2538. Carriaces Wacows ror Use on Pusiic 
Roaps, &c., T. Horrex, Gracechurch-street.—27th 
with.) 2d. 


2589. Hancinc Baskets ror FLOWERS, Vaems, &., 


B. W. Warsop, Bristol.—27th May, 1882.—(Not 
roceeded with, 2d. 

The object is to a. han, baskets so that they 

a and ca: of being folded into a 


2540. or Fire-orates, G. F. Janes, Fins- 
bury.—27th May, 1882. 6d. 
Two boxes are used, and support the ends of the 


with margin-pieces arran, so as to leave —- 
to conduct air to the ag Cd the front box are 
two —— fitted with hand levers, and connected 
with the fire-bars, so that by actuating either lever 
one-half of the fire-bars are caused to slide. 
2542. Drvino Grain, &c., Sir H. Scholjield, 
ham.—30th May, 1882. — (Wot proceeded with.) 2d. 

Two forms of apparatus described — one for 
drying grainand fruits, ‘and theother for drying fibres or 
fabric, and in the former a travelling hopper is , 4 


joyed to supply uniform 


act as a brake. 


ttached to 
loom by slotted arms, on which it toadjusted. and 


stances, carbon, hy ‘bons, resinous materials, &c. 
2519. IMPROVEMENTS IN AND CONNECTED WITH AIR- 
EXHAUSTING APPARATUS TO BE USED IN PREPARING 
IscaNDESCENT Execrric Lamps, W. H. Akester, 
Glasgow.—27th May, 1882. 6d. 
This relates to ag oe no in a air 


pump, by which the con ve action peer | 
ages through join join ts and s alcowons is avoid 


2522 Wrincinc Macuings, M. and C. 
Staveley, Yorkshire.—27th May, 1882.—(Not pro- 
The object ie to washing and 
cover ma- 
from 


2523. BLEacuina, &., J. C. Mewburn, 
don,.—2ith May, 1 1882,—(4 communication from 
and L. Fay, Reims,—(Not 


mem —&.% be treated are on perforated 


2525. APPARATUS USED IN THE MANUFACTURE OF 
Hats, &., J. C. 
W. G. Bywater and J. Teale, Holbeck.— th May, 


1882. 

a felt hats a revolving inner hollow 
perforated block receives the felt, over which another 
cone or hollow block acts on the felt by a reciprocating 
up-and-down motion. The present invention consists 
in employing an upper cap, cover, or cone, which is 
capable of a reciprocating rotary motion. 

2527. Propoction or InrLAMMABLE Gas, AND APPLY- 
ING ITs COMBUSTION FOR THE PRODUCTION OF MOTIVE 
Power, H. Davey, Leeds.—27th May, 1882. 

This relates to apparatus for g ting i 

gas under pressure, and applying it in conjunction 

with com air to uce motive power. A 

cylind vessel has tamlineed into it at top carbona- 

ceous fuel, and at the base of the vessel arto te 
valve to discharge the ash. In the lower part of the 
vessel under the fuel is an aires aan 

ir and steam are 

introduced, and rising h in the 

vessel and through the fuel, pasture gas which is uti- 
lised in an engine of special construction. 

2528. Exuavst F R. A. Lister and G. Rich’ 

Gloucester.—27th May, 1882.—(Not proceeded with. 


2d, 

The usual casing is abolished, and one inlet is 
employed, and opens into the fan ital, to which it is 
interposed was! of leather. The air drawn in at 
inlet is discharged off the vanes of the fan. 

2529. Dicoinc orn CuttivaTinc “erry 
Doubleday, Chel co A May,, 1882. 


A engin: t the beck 
shaft is mounted with “ 


tt and the lower shell, the 
latter, when ited’ by the yarn, acts on the lever and 


2545. Mixino anp Workino Corree Brrrizs, &., 
rt J. Humphery, London Bridge.—80th May, 1882. 


with one shaft in 


h openings communicating 
the passage through which they become theveughiy 
— 
2546. Traction Wacons, J. and H. McLaren, Leeds.— 
80th May, 1882.—(Not proceeded with.) 2d. 
The object is to form wagons so that their load may 
be readily discharged or tipped, and it consists in 


2547. Macuines, J. H. Johnson, London. 
—30th May, 1882. —(A communication from M. 
, Munich.) 6d. 

The object is to provide means for working the 
vibra' parts of thrashing machines so that the first 
cleaning arrangements are operated by a sin, —_ 
in such a manner that the energies of the vi 
and oscillations compensate or balance each other, 
whereby motion may be directly transmitted 

2549. Buitpinc Construction, LicuTine, Fire- 

PROOFING, &., 7. Hyatt, London.—30th May, 1882. 


8d. 

This consists in the —_— ent of distribu’ 
mirrors in combination with receiving or dayligh 
reflectors. 

2550. Sirruvc Various Mareriats, M. Shearer, sen., 
-—< M. Shearer, jun., Old Kent-road.—30th May, 


4d, 
linder, to which 


Tight position, to fa opening the mouth b 

ht ion, ac: mouth by 
tt tiring to introduve 
the mouth a ore which is fixed 
thus leaving the dentist with both hands free 
operation. 

2552. Sreerinc QUADRANTS OR J. Cook, 
jun., Washington, Durham, and W. Prosser, New- 
castle-upon-T; May, 1882. 6d. 

The whole q of a boss (to Ad 
rudder band), the radia the radial ‘and the sector (wi 

for chains) is made in one sold 


or Hinges, A. J. Boult, London. 
80th May, 1882.—(A communication from B. Sala» 


mon @ 2. Armant, Montreal, Canada.) 6d. 
This consists in en the blanks an vot pins 
between gyri jaws, the blanks 


having a number of slotted projections or bearings for 
6d. The shaft is operated from the engine, and the depth the 
fort 
i 
at 
wh 
3673. Wrovucsat Iron and STEEL ps, E. Deeley, to 
Walsall.—2nd August, 1882. Di 
4268. MvULE-THROSTLE Spinninc and Dovus.ine 26 
; The pontoon is constructed in the bottom with the 
usual air and water chamber and valves, but with 
only one side and two ends, to allow of the vessel re 
being docked broadside on or at an angle, the eer pr 
side of the pontoon having an incline with rails to a 
ta’ 
of 
b a 
th 
6d Helmshore.— 27th May, 1882. 2d. 
This relates to raising the fibres on the working sur- 
face of the felt. 2 
[2474 
a 
f d 
of 
| r 
2 
us 
is consists, First, in the improv or manu- : 
‘ & facturing compressed gunpowder, in which «a cushion 
‘ ' of elastic material is employed so as to enable the 
ja \ excentrics to perform a portion of their revolution 
\ without moving the plungers, and thereby maintain 
. +} the maximum pressure on the pewder temporarily 
8 ; ETE constant ; Secondly, in heating the moulds or matrices 
This consists in constructing wagons or amen 
with more than two pairs of wheels, and 
means to raise the front part of the body of the 
carriage and the intermediate wheels off the ground, 
3452. Screw Prope.uers, R. 
—24th July, 1882. 
2503. Leaps ror Penciis, G. Daubenspeck, Middlesex. 
—26th May, 1882. 2d. 
The inventor claims a dynamo-electric machine in 
which the stren; of the current is controlled by ~at 
80th 
May, 1882. 6d. 
This relates to the delivery of yarn to the loom, the 
object being to regulate the yarn beam according to 
ro | o the pace at which the yarn is required. A revolving 
shaft is attached to the loom by brackets, and con- 
iZahhisze nected to the beam by bevel wheels, and upon it is a 
oe 22 hollow cone. A second cone is made to slide freely 
iil ON along the shaft, and into the former cone, so as to 
<i NXZ- L This relates to the use of a mixture composed of 
(3) N © ¢ finely divided dry organic material with mineral sub- 
| 
NZ 
=7= 
N 
=Z= N 
N 
frame, so that the runs back and over 
frame, and can be tipped. 
‘ 
po = ing them is forced under pressure by a jet of steam 
ieee e which producesa suction of the liquid in the trough 
—— and drives it through the perforated tubes around 
which the materials are wrapped. 
mechanical devices. e re gives a sectional pl 
of one method. The electro-magnets are movable, and 
supported on axles CC; they are capable of womes 
. away from armature A. If — lamps connected wi 
the dynamo are extinguished so as to increase its 
resistance, the lower of electro-magnets K K will, 
This relates to the construction of boxes for rearing 
oysters, of plates or tiles of ceramic ware. 
2551. Dentat InstRuMENT, G. Poulson, Hamburg.— 
30th May, 1882.—(A communication from J. W. 
Lench, Hamburg.)—{Not proceeded with.) 2d. 
| relates to instruments to hold the cofferdam 
{ 


Jan. 12, 1883. 


patty around the pin by means of a former movin 

ho gripping jaws and form: forw: 

and finishing the hinge by the succeeding w of the 

former against a concave anvil. 

2554. Vuicanisina J. H. Johnson, 
Londen. May, 1882.—(A communication from 
4, M. F. J, Compte de la Tour du Breuil and A. M. 

A, Vicomte de la Tour de Oo et, Paris.) 4d. 
1s consists in 

which possesses th ney of retarding the ebulli- 

Kron of the water, a t enables the temperature 

« the latter to be raised to from 140 to 150 deg C., or 

S a point at which the sulphur and india-rubber com- 

ine. 

2555. Tunnets, F. London.—30th 
May, 1882.—(Not proceeded with ) ‘od. 

This consists in forming the tunnel with one or 
more dips from each side of the tunnel, so as to have 
two inclines woes. and the spaces bétween these 
inclines may be flooded when necessary. 

2556. Wixvow Screens, @. L. Reynolds, California.— 
— 80th May, 1882, 6d. 

This consists partly in journalling a screen 
tain rollers upon the top of the upper and the bottom 
of the lower sashes respectively, and in attaching one 
balance weight cord to the of the roller 
grooves in the sashes, an enclosing w 
project beyond the sashes . 

2557. oF Carriaces, A. 
May, 1882.—(Not proceeded 

wu 

This a) a to a method of distributing throughout 

a train of railway carriages the illuminating power 

derived from lamps at the extremity or extremities 

of the train, and consists in the employment of 
reflectors and prismatic refractors. 

2569. Trearment or Farry Supstrances, R. 
Brandon, Paris.—381st May, 1882.—(4 
tion from A. Marix, Paris.)' 6d. 

The object is to obtain stearine and glycerine oxide 
from tallow and other fatty or oily substances, 


2560. Improvements ELecrric Lamps anp 
8. Hallett, London.—8lst May, 


This relates primarily to incandescent lamps, and 
on the inventor's patent 
He now claims the 
(1) from t shell; (2) 
from por mba carbonaceous matter prepared with 
elatine or o.. and the admixture of tannic acid 
the carbon mass, which is = moulded 
recarbonised ; (3) from tabl 
treated with dilute mineral perv mixed 
gelatine or glue, &c ; and (4) the mounting of the 
electrodes for incandescent lamps with sockets an: 
connections, also contact breaker switch device as 
described in this patent. 
2562. Communicatine a Rotary Motion To Brusnes 
&., R. F. Heney, London.—8ist May, 


The brush is caused to revolve by means of a small 
electric motor placed in the internal part thereof, to 
which an electric current is conveyed by means of a 
wire from a battery or other generator of electricity. 
2564. Bances, &c., BE. Moxon, Tunbridge Wells.—31st 

May, 1882. 6d, 

This consists, First, in constructing iron and steel 
barges, &c. with spaces or cells in the sides for con- 
taining cork or other fa materials; Secondly, in 
the application and use of an —— electric signal- 
iog device for P of water in 
barge, &c. 

2566. Weavinc ror Tapgstry, D. A. Guille, 
London.—3\st May, 1882. 4d. 

The object is to produce a fabric which shall enable 
artists to imitate the Gobelin tapestries. 

2568. Barres ayp Keys or Locks Latcues, 
&c., @. Bolton, Wolverhampton.—8lst May, 1882. 


8d. 

The improvements which relate to the barrels and 
keys of locks and latches consist in forming the 
barrel with a groove down each side of it, in line with 
the key-hole, and with a solid part down the — 
ins id of the usual pin-hole down the centre with 
single groove therefrom to one side; and in formip 
the key with a flat bit without the usual cylind 
part or pin, and with a slot up the bit of the key 
corresponding to the solid part down the centre of the 
barrel. The solid part down the centre of the barrel 
is cut away for a short. distance at the end, so as to 
allow for proper strength of metal at the inner end of 
the slot in the key. Other improvements refer to the 
latching mechanism. 


or cur- 


No. 4017, "September, 1881. 


2569. Improvements 1x E.rcrric 
Gatehouse, and H. R. Kempe, 
e@ accompanyin re shows the inventor’ 
lamp. The id Bis d through any 


make or break so thatit is intermittently 
excited, attracting its core in o ition to bed 2. mri 
shown in the figure, and thus giving a 

to-and-fro motion to arm A. Lower of high 
resistance and is placed in a shunt from the 
circuit. Its core i drawn upward by an adjustable 


cng D. When the carbons are too near, 
noid is weak, and spring D raises arm A, 
tooth at its end engages as a pawl with the teeth of W. 
By the reciprocation of arm A this wheel is caused to 
turn upwards the same way as the arrow, thus raising 
the carbon and enlarging the arc. The reverse takes 
place when the arc is too long, and the solenoid 
B presses carbon K against 
whee invention also relates to a 
novel an i t lamp in a 
shunt circuit as part of the resistance thereof, 
2571. Improve Metnop or MAKING THE INSULATING 
Digs OF Evecrric Licnt Conpuctina Wires 
NON-INFLAMMABLE, W. A. Phillips, Homerton, 
8. B, Phillips, Chariton.—81st May, 1882. 4d.” 

This invention consists in passin; ie wires, covered 
or uncovered, through a solution a t tate of soda, 
According to ‘another * part of the inven tion a concen- 
trated of t of soda is pre- 
vared and ate into boiled linseed oil, benim is 
heated and kept stirred until the water has evaporated. 
A portion of this fluid is then mixed with the 
insulating compound used to cover the wire. 


2573. A New or Improvep Ma- 


8 
& 


8. Hallett, London. May, 1882. 6d. 
This relates to i currents of 


THE ENGINEER. 
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chine, pay-od enabling the electrolytic deposition of 

metals to be carried on in two or more vats containing 
= solutions by the currents from the same 
mac! 


25'74. Decorticatina Grain, J. Wetter, New Wands- 
worth.—S8lst BM TAY communication Srom 


The process consis ts, First, in subjecting the 

make its own weight a factor 
for keeping it it the decorticating surfaces with 

& pressure sufficient to remove all of the a 
Secondly, in maintaining an equal feed ~ ischarge 
of the grain; Thirdly, in subjectin e grain to 
abrading surfaces receiving a relatively fast and slow 
motion; and Fourthly, in the withdrawal by air 
currents of the impurities through the screen cylinder. 
26575. Removino Veceraste Matrer From Woot, J. 
ter, New Wandsworth.—81st May, 1882.—(4 

communication from | A. Snoeck, Belgium. } 6d. 

in wool to BS pro- 
ceases having for their object to clean the wool from 
reqeate matter adhering to it, not while the wool is 
ks, yarn, or woven tissue, but when it has been 
worked fleeces or slivers by the carding or comb- 
ing wel cody so that the chemical action takes place 
ile the wool is in a state of division arhweme for 


the destruction of the vegetable impurities. 

25'76. Compressino Air AND OTHER GasEous FLUIDs, 
&c., W. Darling and R. Sellers, 
May, 1882. 6d. 

Two compressing cylinders are 

side, and between is the tenn 
for driving the air ends of 

cylinders A are enlarged chambers F, in which work 

delivery valves G, the chambers serving as guides for 
the te pe in which holes are made to allow the com- 
pressed air to pass to both sides of the valves. The 


> 
= 
Cc 
° 
TWO 


inlet valves I are carried in a cylindrical ate formed 
at the central of the delivery valves, the stems of 
to admit the air. The two inlet 
valves are coupled by links O and lever P. iavery 
are attached to the tubular stems of the d 
valves, so as to insure the proper o-— of pons 4 
valves before the pressure of the air is sufficient to 
effect this object. 
2577. Apparatus FoR WAsHING AND RINSING 
Borries, B. Lofts, Cherryhinton.—3lst May, 1882. 


This relates to improvements in the general con. 
apparatus described in patent No. 
A.D 


2579. Reversiste Cioaxs, H. Harrison, London. 
—8lst May, 1882.—(A communication from H. F. 
ae and L. Weil, New York.—(Not proceeded 


2d, 

The ot Object fe to furnish a lady’s silk cloak lined with 
fur, &c., which may be readily reversed, and a water- 
proof cover brought to the outeide when necessary. 
2580. Fence Posts, &. Pitt, Sutton.—3let May, 1882. 
Boston, B. W 


R. Powell, 
aud T. 8. Peck, Burlington, 0.8.) 6d. 
The invention has reference to fence posts made of 
metal, | and adapted to be —o into the ground; and 
in i n the shares or wings, and 
in the 7 in which they + tt: d to th 

in the form of the standards, and in the devices by 

which the wire longitudinals are set in place and h 
these being equally effective where lengths of of broad 

fencing are substituted for wire. 


2681. Disinrecrant Litrer ror Horses, &c., C. W. 
May, 1882.—(Not proceeded 


The inventor employs 2 to 5 per cent. of acid 
te of sodium, sulphate of and 
substance alone or conjointly with the other sub- 
cmamere, or ferrous sulphate in the rtion of 2 to 
50 per ‘cent. of quic and carbolic acid may be 
employed, each either alone or mixed with the other 
substances before mentioned. 


2582. Measurinc, RecoRDING AND INDICATING THE 
Speep or Raitway Trains, F. C. Glaser, Berlin. 
—8lst May, 1882.—(4 communication from the 
und Maschinerfabric-Oerlikon, Switzer- 

The speed measurer consists of a system of branch 
elements or a) tus, which is attached to a revolving 
axle, and } J eld by a spring g different positions at 
different degrees of tension of the — which posi- 
tions correspond to the various 
These different — are use so as to 
allow of the off and recorded, the 
latter in com’ tion a clock. 

2588. Startine, Stroprinc, anp Reverstnc STEAM 
Enornes, &c., W. H. Allen, &. Wright, and W. L. 
Williams, London.—lst June, 1882.—(Not pro- 
ceeded with.) 2d. 

This relates to improvements in the general con- 
struction of the cylinder, piston, and gear. 
2586. Sucan Cane Mitts, Hunt, @ 

June, 1882.—(4 communication Fag J. Thompson 
and J. Black, Campos, Brazil.) 4d. 

This consists in the combination of of | 
grooved preparatory rolls, with th 
ordinary sugar cane mills, 

2587. ror Actinc on Ratcuet WHEELS, J. 
F. Davies, Blackburn.—1st June, 1882. 

The inventor claims casting or otherwise formin, 
the lever head and the catch each in one piece, an 
7 ing one or the other (or both of them) with a 

lug or projection (or with lugs or projections) or with 
hooks or slips, so that two may be jointed together 
when the catch is not in its working position, and 
that when the said or. is moved to its working 
ition, it is prevented by the said lugs or joa 
ions, or hooks orclips, from being displaced in a 
— and all pins, rivets, nuts, or bolts dispensed 


2588. Compination Garment, F. 
estmins' 


outer and generally serviceable garment of 


— of age disposed about the 


portion, so the wearer should have about 
bree him in, Bh of such garment, a means 
of keeping afloat when in the water. 


2589. Screw Borrons, F. Wirth, Frankfort.—lst 
June, 1882.—(4 communication from L. B. Hunrath, 
Darmstadt.) 6d. 

This consists of a screwed socket connected to the 
foot-plate or disc by two Lae at in combination with 
the upper part or head, provid: gaa a screwed stem 
adapted to fit into the said socke' 

June, 1882. 

This consists pA in the manufacture yh use of 
sash-bars and caps at other appliances in forma- 
tion of skylights. 

2591. Warer Gavors, W. R. Lake, London.—\st June, 
a te communication from L. M. Fleet, Boston, 


8.) 4d. 
ous half of the exterior surface of the glass tube is 
ground to form a background for enabling the column 
of water to be seen to better advantage. The tube is 
provided with a hollow ball or float. 


2693. P. Lawrence, London.—lst June, 


This relates to in the 
adjusting screw a nut 
formed in the front of the sliding jaw ; and tte ek ore 
partly in such a construction that the screw may be 
readily disengaged from the nut without changing the 
normal position of the hand while operating, whereby 
the adjustable jaw from one 
position to another hy th d of the 
rator, or the jaw be pr 

— ay inclining the wrench, when 
allowed to resume its position either to lock the 

ee or for use in the ordinary manner. 
2505. Improvements 1n Preparinc CerTain Ma- 
TERIALS FOR Usk IN SECONDARY Batrerizs, W. 
Chelsea.—l1st June, 1882.—(Not proceded 


production of finely divided lead 
by mechanical means, viz., either by aes soe a tool 
agai a rotating dise of lead, or cutting thin 
lead and subsequently cross-cutting the same. 
250'7. Sroprerina Botries or Fiacons, G. Falcon- 
nier, Nyon, Switzerland.—1st June, 1882. 6d. 

This relates to a bayonet-closing system for bottles. 
2509. Moutps ror Castine Srext, A. Patrick, Glas- 

gow.—2nd June, 1882. 4d. 

As shown in the drawing the body 5 of the mould 
consists of a tubular piece of thick fire-clay, and rests 
upon a cast iron sole plate 6, a fire-clay s! lab 7 being 
fitted to the bottom of the mould to protect the cast 
fron sole plate at that a there being holes in the 


te beneath the fire-cley y slab to allow gas to escape. 
body 5 of the moule is strengthened by iron hoops 
593 


8, which | me tightened by screw bolts, and can be 
for expansion. Vertical iron 
straps 9, bolted! to the sole plate 6, also assist in 
strengthening the mould, and are formed with eyes 
at their upper ends for the attachment of chains for 
hoisting the mould by. 
2601. APPENDAGE FoR PcRSES FOR ATTACHING THE 
SAME 10 GLovgs, S. Cooke, London.—2nd June, 1882. 


2d, 

This relates to the employment of a metal “lip” 
projecting from one side of the _, and by a move- 
ment of the hand allowed to slide the 
of the glove at the top of the palm of th 
by a chain attached to the side of the sa, at the 
end of which chain ; a small metal hook. This is 
placed between the second and third fingers and half 
encircles them at the bottom, and so pulls in the oppo- 
site direction to the “lip” before mentioned. 

2602. Improvements Seconpary &c., 
Sir C. T. Bright, London —2nd June, 1882. 4d. 
The inventor divides each cell of his battery into 
two parts by a porous diaphragm, each part being 
—- a number of leaden granules and dilute 
ulphuric acid. Leaden plates are placed in each part 
e cell Another part of the invention consists in 
pe the surface of plates with dioxide of lead by 
first ex g them to the warm vapours of acetic 
acid and carbonic acid gas, thus converting the outer 
surface into carbonate of lead, and afterwards trea‘ 
it with chlorine gas. Another improvement consists 
in mixing dioxide of _— in the form of powder with 
the leaden granules above described. 
2608. Vatves or Cocks, J. Hitch, Battersea.—2nd 
June, 1882. 6d, 

In one form of valve two truncated cones are 
mounted on the same spindle, and close on suitable 
the ressure of water acting between them 
80 as to hold the valve in equilibrium. 

2605. Imptements ror CuttivaTina Lanp, G@. P. 
Blake, Exeter.—2nd June, 1882. 

An endless apron is caused to travel behind a plough, 
and carries the slice of earth turned up by the = 
into a revolving screen, which eae it up. the fine 
earth passing through the meshes, while the large 
stones and weeds are carried up into a receiver. 
2606. Drvino Hay, 7. Perkins, Hitchin.—2nd June, 

1882.—(Not procceded with.) 2d. 

This relates to the withdrawal of moist and heated 
air from stacks of hay and other crops by means of a 
fan, the inlet of which is connected by a trunk to a 
cavity formed in the centre of the stack. 

2607. FLoorincs ror W. H. Lindsay, 
Paddington.— 2nd June, 1882. 

This consists in forming ‘the Reities of bridges of 
alternate V and inverted V troughs connected together, 
the apex of both being made of flat horizontal plates. 
2608. States, C. D. Abel, London.--2nd 

June, 1882.—(4A communication from W. Shickle, 
Worms, Germany.) 6d. 

This relates partly to a mode of jointing together 
folding slates or writing tablets, so that the two parts 

shall capab‘e of being turned over and folded 
together iu cvery direction. 


2609. Toy or Instruction Rites, 4. J. Boult, Lon- 


2611. W. J. Cooper, West- 
minster.—2nd June, 1 
This relates to the distillation of coal in and for the 
manufacture and production of coal gas, and consists 
in the admixture and use of lime in the form of 
hydrate of lime or of slacked lime with coal. 

2612. Sroves ror HeatTinc THE oF BLast 
Furnaces, C. Lister and T. Wardle, Middlesbrough. 
—2nd June, 1882. 6d. 

This relates to the class of stoves described in patent 

No. 8866. A.D. 1880, and it consists in arranging the 


combustion and merative ions of su poe 
80 as to provide the passage of f por or blast through 


the stove in long vertical currents; and further in 
preventing the accumulation of deposit on the h 
—- of the stoves by utilising the — eff 
of the blast when suddenly exhausted through valves 
previous to admitting a fresh supply of gas. 
2614. Domestic Stoves on Fineriaces, C. B. Green, 
London.—3rd June, 1882.—(Not proceeded with.) 2d, 
The object is to cause domestic stoves to consume 
the of and it causing 
the latter to pass to a flue ‘behind the fire, and then 
by suitable flues a carry them 
through the fire to the main 

June, 


ane G. Hath 


The on to the cover of revolving end-over-end 
churns, the object aoing to reduce the weight and size 
thereof, and it consists in fixing a ring in the open end 
of the churn and providing suitable means for 
the lid or cover in place. A detachable metal box 
provided to receive sand and balance the churn. 
2617. Sewrne Macuivery, A. Greenwood and J. W. 
msden, Leeds.— 3rd June, 1882, = 
This relates to hines for lock stitch 
with waxed thread, the object being to the 
action and increase the precision of the working parts, 
thereby allowing them to be driven at a higher speed. 
and it consists of a machine with a hooked needle and 
using a barr ay | thread situated above the work; a 
ip at front to its entrance 
a 


h 


pees Be for retaining the loop of the needle thread, 
and working in conienctinns with a fixed projection for 
supporting the loop of the needle thread just prior to 
the release of the divider and spreader frum the loop. 


nents there to be 
segmen’ winds as many eq 
circumferential 


turns of wire as its inner 
2618 


width will admit of; he then continues the winding 


2619. In APPARATUS WITH 
ELEctric R. B. B. Crompton, London.— 
ed with.) 2d. 

, and to the ~~? of 

both carbons by means o pulleys and cords, &. 

2621. Naiis, &c., H. P. Fenby, Leeds.— 


8rd June, 1882. 40. 

This relates to machin for the manufacture of 
horseshoe nails and other like articles by forging from 
hot rods or pieces of metal, and it consists of a plate 
sliding vertically and carrying suitable dies, while 
corresponding dies are fixed to the frame of the ma- 
chine. The articles are by means of toothed wheels 
and an endless chain caused to turn over and have 
each side acted upon successively. 
2622. Improvements 1N THE MerTHODs, &c., OF 

ARRESTING AND DETAINING a PERSON ATTEMPTING 
TO SURREPTITIOUSLY OPEN a Door, &c, &. L. 
Missonier, 


and contact pieces, in such a way that a thi 
to force a door with a key or jemmy, com: 
circuit, and is held prisoner by the —— the cur- 
rent contracting his m so that he cannot move. 


Gavcrs, H. Slater, Derby.—5th June, 


es, and the horizontal tubes 

dispensed with. The cocks or valves are secured in 

vertical box let inside the front of the boiler. 

2625. CLeaninc , Lewisham.—5th 
June, 1882.—(Not 

This rel to a tray in which the knives are placed 
and cleaned by means of a traveller. 

2626. Com»inep FLurp MEasuRER AND LUBRICATING 
Issector, J. N. Holliday, Sunderiand.—ith June, 
proceeded with.) 

This relates to a ae containing the Jubricant ; 
at the lower part is a charge aperture whence the 
lubricant is admitted to the measuring capacities or 
chambers formed by a number of sliding and revolving 
plugs or blocks having ground faces formed thereon ; 
these plugs are actua’ either by hand or mechani- 
cally by aid of a shaft, and turn in a cylinder. 
2627. Recenerative Stoves ror HEATING THE BLast 

For Biast Fornaces, B. Ford, 
Tees.—5th June, 1882.—({ Not proceeded. 1 th.) 2d. 

This relates to a means of removing the deposit from 

the heating surfaces. 


2628. ImpRovemMENTs IN APPARATUS FOR COLLECTING 
AND TRANSMITTING ELEcTRIC Fup, &c., H. Defty, 
Middlesbrough.—5th June, 1882.- (Not 


This invention relates to apparatus for collectin; 
electricity from the natural chemical combinations 
metals and ores, and transmitting the same for illu- 
minating and other purposes. 
2629. INTENSIFYING FLUORESCENT OR PHOSPHORES- 
cent Evectric Licutine, &c., R. 


la’ 
produced by discha 
vacuo between two or more po or carbon ies, on 
2631. Evastic Wepoes ror Wepoine up Rais, A. 
Séné, Paris.—5th June, 1882. 6d. 
This consists in forming the wedges of hardened or 


tempered plates of steel of C-section, the 


4 
xed holder, the cop case being wi nm combination 
with a reciprocating pointed instrument for dividing 
and the the same slotted to 
2576 2618. Improvements 1n DyNaMoO-ELECTRIC MACHINES, 
R. BE. B. Crompton, London.—3rd June, 1882. 6d. 
arm: 
and 
| 
sY, | \ : 
' YY a 
Yj; 
' iY nrough a series of holes pier throug’ Or 4 
Y {4 | 'f Yy steps cut in the segments, in such manner that each 
Uy jl i! \t@ successive turn is shorter than the one preceding it. 
In this manner he fills up the otherwise unoccupied 
- triangles with winding in a series of turns arranged 
YY \ ' 
6] 16 
6d. 
In order to prevent the tubes connecting the water y - 
gauge with the water space of the boiler becoming 
choked, the gauge tubes are fitted in valve boxes or 
[2563] 
| | 
il 
/ 
| 
don.—2nd June, 1882.—(A A. 
Grivenu, France.)—( Not proceeded with. = . 
This relates to a model breech-loading rifie made of (2631) \S 
wood, so as to enable the manipulation of real arms to ial 
be understood by the user. | \ 
Ua 
a 
CE 
This consists in the combination with an entire 
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THE- ENGINEER. 


JAN. 12, 1883. 


Seemed to the of mill and the elastic 

wedge, as will be seen in the drawing. 

2685. Borers anp Steam FuRNACEs, 
F. Brown, Luton.—5th June, 1882. 

The flue A to Sormed with hollow projection 


A! extending across the upper of the interior in 


wards, London. — June, ‘ot 
ceeded with.) 4d. 
This relates to machinery for forming, in metal 
sheets, corrugations in the shape of three sides of a 
or a dovetailed so as to be capable of 
terials in a plastic or fluid condi- 

tion, an which will afterwards set or harden. 

2642. Conrrivances For REGISTERING THE AMOUNT 
or Work Given RICALLY TO ANY Part OF 
aw Evecrric Circuir wirsin a Given Time, W. 
and John Perry, Finsbury.—5th June, 


The tevention consists of a machine shaped like a 
dynamo-electric machine, the movable field magnet of 
which is wound with moderately thick wire. The 
fixed armatures are wound with a wire of 200 ohms 
resistance or more. The cores may be of very soft 
iron. The ends of the high resistance bobbin are 
connected with the extremities of the portion of a 
circuit whose supply of energy it is wished to 
measure, the main current or a fraction thereof being 
made to pass through the small resistance coils. By 
well-known laws, the horse-power expended in the 
main circuit, multiplied by the velocity with which 
the movable ‘part is made to rotate, is proportional to 
the mechanical power given out by the motor. The 
measuring instrument is d with p and 
dials for registering its speeds. 

2643. Luprovements 1x THE ConsTRUCTION, &c., OF 
Seconpary Barreries, &c., H. Wood: 
herd’s-bush, Middlesex.—6th June, 1882.—(Not pro- 
ceeded with.) 2a. 


dary 

corrugated lead plates built up 

one on another inside a beehive-shaped box also 

corrugated. Between the plates are placed strips of 

cotton wick which dip over at each end into a trough 
filled with liquid, thus keeping the plates moist. 

2645. Apparatus ror Marxryc Lays, W. J. 
Leeds.—6th June, 1882.—(Not proceeded with.) 2d. 

Holes are made in the pattern, which is then used 
as a stencil plate upon the cloth. 

2648. Barnise H. Westman, Birmingham. 
—6th June, 1882. 4d. 

The machine is made with a sliding door at one or 
a ani from a orm situa’ 
below the level of the floor of ceo neckine. and in 
connection with which suitable screens are arranged. 
2651. Crcarerres, B. Posner, P. Rosenberg, and W. 

Ludski, London.—6th June, 1882.—({Not proceeded 
with.) 2d. 
hg relates to the application of a metal mouth- 
iece. 
2655. Evevatinc Macarixery, J. V. Hope, Wednes- 
bury.—6th June, 1882 —( Not proceeded with.) 2d. 

This consists in preventing the backward slipping of 
materials being raised by archimedian screw elevators, 
by the use of plates working in a slot formed in the 
case of the screw, and occupying the space between 
the screw threads, such plates being connected toge- 
ther outside by links, so as to form an endless chain. 
2658. IwrroveMenTs IN THE MANUFACTURE OF 

Seconpary Batrertes, A. Muirhead, Westminster. 
—6th June, 1882. 4d. 

inventor claims the and formation 
of the batteries by 
a —- containing lead is caused to flow, and then 

cing deposits upon the plates from the said solu- 

tion _ — electrolysis of the liquid. 
2660. Improvements in CaRBON BURNERS FOR 
Ececreic Lamps, J. Wetter, New Wandsworth, Sur- 
rey.—ith 1882.—(A communication from W. 


matter. They are then laid straight on a ite of 
glass till dry, and subsequently carbonised in moulds. 
2662. Kitws ror Borwinc Bricks, J. Davies, near 
Manchester.—ith June, 1882. 2d. 

This relates to square kilns, and consists in buil 
them with fire-holes on one side only. Inside the 
ordinary fiues smaller flues are formed, and commu- 
nicate with air-holes left beneath the fire-holes, and 
also with other holes left in the blank side of the kiln, 
so that the air entering is heated before passing to the 
main flue. 

2664. or Soprum, G. W. von Nawrocki, 
Berlin.—ith June, 1882.—(A communication from 
the Verein, Chemischer Fabriken, Germany.) 

The residue from the manufacture of soda—tank 
waste—is mixed with ground sulphate of soda in pro- 
portions equivalent to the sulphide of calcium con- 
tained in the tank waste, and water added sufficient 
to dissolve the sulphate of soda, The mixture is ex- 


utual d 
calcium and the sulphate ‘of soda. 
2665, Tastes, &., F. June, 


that thelr height can be adjusted to suit persons of 

different ages. 

2666. Wicks Usep rm Osrarsryc ILLUMINATION OR 
Heart, J. 7. Reeve, —Tth June, 1882. 2d. 

This relates to the formation of wicks of asbestos, 
preferably in combination with cotton or other fibre. 
2667. Portaste Sotes ror Boots anp 

Suoes, G. H. Ellis, London.—7th June, 1882. 6d. 

The object is to form wearing surfaces which ma: 
be fixed by the wearer to the soles and heels as d 
and it consists in providing pieces of waste leather 
with eyelet aa into which screws may be inserted 
to secure them in position. 

2669. PRESERVATIVE, CURATIVE, AND 
Creansinc Compounps, J. Jeyes, Plaistow. 

This relates to 001 ds in which the active agent 

relates to compoun: ive 

is naphthaline. 

2674. Iwprovements ms Evecrric Arc Lamps, B. de 
Pass, London.—7th June, 1882.—(A 
from J. Gloker, Paris.)—(Not proceeded with.) 2d. 

This relates to an arc lamp in which the upper 
carbon is regulated by means at two solenoids and an 
armature. 

2677. Rotary Esctnes, R. Hodson, Blackwall.—7th 
June, 1882.—( Not proceeded with.) 2d. 

This relates more particularly to improvements in 
the rotary engines described in patents No. 4458, a.p. 
1875; No. 3224, a.p. 1877; and No. 3920, a.p. i881; 
the object being to provide a packing whereby the 
leakage of steam through the bearings of the main 


shaft, or of the oscilla’ valve spindle, will be 

avoided, while at the same the will be 

efficiently lubricated, heating prevented, and the 
friction reduced. 

2680. or Peramsutators, Bicycurs, &., R. 
Wood and J. Whyte, —Tth June, 
—(Not proceeded with. 

The rim the wheel and receives an 
india-rubber tire, which is secured “OT, _— outer ends 
of some of the apakes projecting thro e rim into 
the tire, and receive nuts. e oe a of the 
spokes are inserted in holes on one side of the nave in 


a fixed collar, and in a loose collar other 
capable of being pressed towards the former by a 
screw cap. 


2681. Tesrma rae Capacity or Lunas, &. 
Bdwards, London.—7th June, 1882.—(4 communica- 
M. Dupont, Paris.)}—(Not proceeded with.) 


This relates to an by which the 
of the lungs is 
from one vessel to another by wnt 
vessel. 
2683. Porators, &c., W. H. Sleep, 
June, 1882.—(Not proceeded with.) 
This relates to the general construction of a machine 
for tilling, raising potatoes, &c. 
2686. luprovements 1s Execrric Lamps, M. A. 
June, 1882.—(Not proceeded 
This relates to arc lamps. The inventor causes one 
or both carbons to revolve on its own axis. The 
centrifugal force thereby erated causes the incan- 
descent —— > to be wn outwards, —— 
& spread out and rendered better 


2688. is Vottaic Batreriss, C. @. 

Gumpel, June, 1882. 
This relates to the construction of a= so as to 

render them portable, and consists in the 

plates in the shape of circular discs in their pro; 

order within a caoutchouc tube, vulcanite discs being 

inserted between the plates. 

2691. Sroprixc on Pivocinc THE Exps oF BoILer 
Tupes, 2. McMillan, Govan, N.B.—Sth June, 1882. 
—({4 communication from N. McMillan, Marseilles. 


6d. 

In order to stop leaky boiler tubes a short copper 
tube is inserted at each end, and fitted to a washer, 
which closes its y ae end. Through the washers 
a bolt passes from one tube to the other, and its ends 
each receive a conical plug, which by means of a nut 
working on one end of the bolt are caused to enter the 
the ends of the boiler tul 
2692. Poriryine Casks, B. La Mert, 

Dorset-square.—8th June, 1882. 

The insides of casks or other receptacles are first 

coated with a mixture of shellac, alcohol, and powdered 

, and the aicohot then set alight and allowed 
to burn until the alcohol is consumed and the surface 
of the wood slightly charred. An antiseptic such as 
boracic acid may also be used in combination with the 
compound described. 


27700. ManvuracturE oF MALLEABLE P. J. Ogle, 


and 

ma‘ 

2'°704. APPLIANCE TO FACILITATE THE EXHIBITION OF 
ADVERTISEMENTS, USEFUL ALSO AS A Fan, H. R. 
London.-8th June, proceeded 


A circular or polygonal card is divided into segments, 
each containing an advertisement, and supported so as 
to be capable hee ores ina forked — whereby 
any advertisement may be brought into the up- 
right position. 

2'710. Currrsc orn Dresstnc Strong, G. Anderson, 
—, N.B.—9th June, 1882.—(Not proceeded 


This relates to machines with a reciprocating table, 
and it consists in forming the same of wood to which 
are secured racks cast with two sets of teeth, the pitch 
of one being greater than that of the other, and with 
them gear a pinions of the same diameter. 

this arrangement there will be no free space or 
k lash” between the teeth. 


IMPROVEMENTS IN ELECTR! 
London —9%th 


thick at the bottom, but tapering to a point at its 
top, which works in and is the core of electro- 
magnet A. This core is also connected by the pulleys 
and cords, shown in the figure, to the frame aa 
the lowér carbon. When a current flows through th 


2879. Partinc Macuines, J. H. Johnson, London.— 
19th June, 1882.(A4 communication from B. 
Anthony and J. B. Harvey, New York.)—(Complete.) 


1 
This relates to printing by means of the same 
» machine and from two, three, four, or more rolls of 
pers of various numbers of pages, and also to fold- 
=“ longitudinally, without sto; the motion 
thereof, a travelling web or sheets in tapes. 
2717. Warer-cLoser Apparatus, J. London.— 
9th June, yh proceeded with.) 2d. 
ject is to provide means for applying a 


« douche” to the person while on 


2'720. Doors or Carriaces, G. H. Garrett 
worth-road.—9th June, 1882.—-(Not proceeded with 


apparatus fitted to the | 
tate the raising and lowerin 
windows, and to retain them at any 
2'736. Necro Pots, Dutca Stoves, Camp Ovens, 
&c., R. Clayton, Stafford. —10th June, 1882. 6d. 
This consists, First, in forming such cooking utensils 


lent with or fibre filaments, substantially as described, 
5) The combination, substantially as hereinbefore set 
orth, in a secondary battery, of the battery vessel, 
the positive and negative electrodes thereof, each 
electrode consisting of a series of plates coated with 


with loose iron legs attached to to a plate ted to 
the bottom of the utensil ; iy, in forming the 
cover 80 —— it may dhe rag a frying-pan; and, 

Faun § in forming their ears “by casting two w 
formed bits or snugs one on the underside of hg 
and the other on the belly of the utensil, the two 
running together at the point so as to form round 
ears. 


3978. Furnaces ror Repuctne anp OREs, 
J. Imray, London.—19th August, 1882.—(4 commu- 
nication from J.C. Newbery, J. L. Morley, and B. 
Melbourne.)—(Complete.) 6d. 

This relates to improvements in furnaces for 


a 


ing a space at th ottom of the ba tery, the elec- 
trodes of said battery supported by said partition, and 
terminating below the top of the battery vessel to 
form a space thereat, and tubes or openings affo: 
free communication between said spaces at the top 
bottom of the battery. (7) The a, os 
stantially, as hereinbefore set forth, in a secon 
battery, of the battery vessel, the electrodes of the 
jag! ‘terminating at top, so as to leave a s for 


and smelting metallic ores, —, those whieh 
form oxides or compounds that may be reduced by 
heated charcoal, 8 as ores of an’ , bismuth, 


material. 

4010. Cannon, R. H. Brandon, Paris.—2ist August, 
1882.—{4 communication B. Woodbridge, 
Washington, U. S)—(Complete. ) 

— its in the binati Py: 
a4 a central tube, with an overlying cylinder of 
ht bars or ‘staves, the same being over- 

i. successive layers of wire in a greater or 

less of its length, the tube being also supported 

by the application of cold wrought bands, the whole 
being and d to the trunnions. 

4348. Wueets anp Ax.es ror Rattway VEHICLEs, 
W. R. Lake, London.—12th September, 1882.—(4 
communication from R. B. Orne, Philadelphia.)— 


(Complete.) 6d. 
The object is to facilitate wheels of railway vehicles 
turning round curves, and to overcome the resistance 
by the of the wheels on the rails ; 
and it consists in forming the hub K of wheel L larger 


than usual to receive a it bearing E made in two 
halves, and forming er a round core within the 
hub. Recesses are formed in the core to fit collars 
Cc the the bod of the axle A, which is made holiow 
and contains oil. The ends I of the axle are con- 
yay by pins to cores E, so as to prevent them turn- 
ing therein, and their outer extremities fit the axle- 
boxes. Holes are provided to allow the oil to pass 
from the axle A to the bearings. 


SELECTED AMERICAN PATENTS. 


From the United States’ Patent Office Oficial Gazette. 


308. Sxcospary Battery, Bli 7. Starr and B. 
Bugene Starr, Phi iladelphia, Pa.—Filed October 
6th, 1882. 

Claim.— (1) The combination, substantially as here- 
inbefore set forth, of a closed battery v contain- 
in, or ts, a valve closing an opening 
in said vessel, an electro-magnet to control said valve, 
and an electric circuit, substantially as described, in- 
cluding said electrodes and said magnet, whereby 
during the time the battery is giving off gas the said 
valve will be automatically TBeeloe to permit of its 
escape and at other times will losed. (2) The com- 
bination, tially as herei e set forth, of an 
air-tight ‘secondary battery vessel, electrodes contained 
in said vessel, a valve-closing a valve opening in said 
vessel, an electro-magnet mounted on vessel to 
control said valve, and in said 
magnet are by w! e charging curren 
conducted tosai Battery, whereby while the 
current is poh to the battery the valve wi 
raised to permit the of yor gases 
in the battery by said when the charging 
current is cut off po gone rg will be closed. (3) An 
element or electrode for 'y batteries, consisting 


os = or plate with a layer of porous active 
thereto, of oxide of lead 
or ta eat valent, mixed with fibre in 
ction to palverised coke or sawdust— 
ne ee oy the porous mass is bound together and held 
more securely to its og plate. (4) The im ed 
porous active ba’ 
consisting of g mixture of oxide of lead or ite equiva 


the tion of the surplus gases generated in the 
battery, and vertical tubes or spaces extendin; 
through the electrodes to facilitate the collection 
the gases in the space at the top of the battery. 


268,832. Pump, William Sellers, Philadelphia, Pa.— 
Filed 27th February, 1882. 
Claim.—(1) The combination of a fixed cm 
chamber, a detachably connected 
ereby, a valved piston, a dome rod 
having the cross sectional area of the piston, and 
a valved inlet pipe connected by a telescopic joint to 


the working barrel, substantially as described. (2) 
The combination of a fixed discharge chamber, a 

pump barrel detachably connected thereto and sup- 

thereby, a valved piston, a piston-rod having 

cross sectional area of the piston, and a 

valved and pivotted inlet pipe connected by a tele- 

one ant to the working barrel, substantially as 
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To find the number of bricks in a wall, first 
find the number of square feet of surface, and 
then multiply by seven for a 4in. wall, by four- 
teen for an 8in. wall, by twenty-one for @ 12in, 
wall, ond by twenty-eight for a 16in. wall. 


Epps’s CocoA.—GRATEFUL AND COMFORTING. 

knowledge of the natural laws 
which pores S e operations of digestion and 
nutrition, and by a careful a the 
properties of well-selected 
our breakfast tables with a 

oured a which may save us many 

heavy doctors’ It is by the judicious use of 
such articles of diet that a constitution may be 
gradually built strong enough to resist 
every aera er disease. Hundreds of subtle 
maladies oating around us ready to attack 
wherever there is a tg _— We may escape 
many a fatal shaft by keeping ourselves well 
fortified with pure blood and a properly nourished 
— Cwil mile Bold o simply 
wit or only in packets 
labelled—** J. Co, Hom 
Chemists, London.” 


current, and each electrode being provided with a 
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This relates to an improved means of regulating the 
arc. The upper carbon is attached to an iron case, 
immerses them in an alkaline bath to remove greas 
[2712] AN 
Al 
| 
| 
in closed vessels to steam-pressure, so as to pro- ! =——= | 
| | | 
| 
| 
| 
| 
core is attracted upward and the arc struck, J 
an e balance between the attractive force of the | A YY WUA YY... 
coil and the weight of the frame carrying the lower Ny = bila Zs = af 
carbon As the arc increases the current aN {| 
weakens, and the weight of the iron core overcomes eS Se 
the attraction of the coil sufficiently to let the carbons N i iy ae BN 
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THE PREVENTION OF SCALE IN STEAM 
BOILERS. 


Tue formation and prevention of scale in steam boilers 
has been from time to time discussed pretty keenly in 
almost every mechanical and engineering journal. The 
number of specifics and nostrums, sold under all kinds of 
fancy names, for its prevention and removal, are legion. 
Complicated apparatus and constructions have also Sent 

roposed, and, to some extent, used for removing the scale 

y boiling and heating the feed-water under pressure 
previous to use. Unfortunately, however, the trouble and 
expense of these arrangements, added to their first cost, 
come to nearly the same thing as simply replacing the 
worn-out steam boiler, which has become injured by scale, 
with a new one. Learned articles with chemical signs and 
equivalents have been published, explaining scientifically 
the theory and formation of boiler scale; but to many 
steam users unacquainted with chemistry they are about 
as instructive as if they were written in a foreign language. 
Perhaps it may not therefore be out of place to explain, in 
as simple a manner as possible, the nature of boiler-scale 
and the cause of its formation. 

What is termed boiler-scale is a mineral deposit from the 
feed-water whenever hard water is used as a source of 
supply. All lake, river, and spring water is more or less 
hard. The hardness is caused by the water coming in 
contact with certain mineral substances, which the water 
dissolves to a small extent when running over or through 
the ground. These substances are chiefly carbonates and 
sulphates of lime, some magnesia, and, at times, traces of 
iron. There are two kinds of hard water, which chemists 
call “temporary” and “ permanent” hard water. The first 
kind, or temporary hardness, is caused by the carbonate of 
lime and magnesia which has been dissolved by the water, 
and it is called temporarily hard because when the water 
is boiled all the carbonate of lime is rendered insoluble, 
that is to say, it is no longer dissolved by the water, but is 
thrown out, and falls in a white slimy deposit of carbonate 
of lime. The second kind of hard water, that termed 
permanently hard, is caused by the sulphate of lime dis- 
solved by the water. Simple boiling does not make it 
insoluble or remove it. The water therefore that contains 
it is permanently hard, that is to say, it cannot be softened 
by simple boiling, but only by boiling under a high 
pressure, or by heating the water up toa high temperature, 
which means the same thing. All water contains more or 
less of these two substances, carbonate and sulphate of 
lime, causing the temporary and permanent hardness. 
They are by no means always present in the same quanti- 
ties or proportions; that is to say, some waters are much 
harder than others, and some are much more temporarily 
hard than permanently hard, or the reverse may be the 
case. It will be seen, therefore, from this simple explana- 
tion that the carbonate and sulphate of lime must both be 
rendered insoluble and deposited in the steam boiler, the 
first as soon as the water ins to boil, the second as soon 
as the water comes under the steam pressure of the boiler. 
It will also be evident that they will be deposited in the 
hottest place in the steam boiler, that is to say, just on the 
surface of the plates exposed to the fire, it being entirely 
the action of the heat that makes them insoluble. This is, 
of course, what takes place in practice. The coolest water in 
the boiler is constantly descending, the hot water ascending. 
The cold water is deprived of its lime salts just on the 
surface of the heated plate ; the purified water up, 
leaving the sulphate and carbonate of lime sticking to the 
boiler plate in the form of scale. The action of this scale 
is that of a non-conductor—that is to say, it keeps the heat 
passing into the iron plate from being imparted to the 
water of the boiler ; the co uence is a ly increased 
consumption of fuel, and the burning of the boiler plate by 
the fire, owing to its not being in contact with the water, 
and thus kept cool. 

From the above — description of the theory of the 
formation of boiler-scale, it will be evident that if the sub- 
stances causing the hardness of the water, and also the 
boiler-scale, can be rendered insoluble before they come in 
contact with the heated boiler plate, that the formation of 
the boiler-scale will be impossible, This is all that is 
required, and not n y their removal previous to 
entering the boiler, as they settle down to the bottom, 
instead of adhering to the plates or the tubes, and 
away by the blow-off tap. This is, or rather should be, 
the object of the many boiler compounds sold as anti- 
crustators ; but of the many different kinds offered to the 
public, few fulfil the necessary conditions of doing their 
work cheaply and effectively. A boiler compound should 
in the first place render all the lime salts insoluble before 
they are rendered insoluble by coming in contact with the 
heated plates of the boiler. Secondly, it should have no 
action whatever on the iron of which the boiler is made ; 
and lastly, it should be cheap, readily obtained, and easy 
to handle. 

Now, considering all these points, no substance seems 
better suited for the pu than pure soda. The usual 
form, or what is cusale smbiadaek by soda, is soda ash 
or soda crystals. These articles, however, are not soda 
properly so-called, but carbonate of soda more or less 
impure—that is to say, soda in combination with carbonic 
acid, and in this form — and comparatively 
ineffective in rendering insoluble and removing the 


carbonates and sulphates of lime which form the boiler- | Th 


scale, Soda properly so-called is “ caustic soda,” that is 
to say, soda uncombined with any acid, and therefore in a 
free state. This article is very effective in softenin 

water, or, in other words, rendering the carbonates on 
sulphates of lime insoluble, and, when pure, has no action 
whatever on the boiler plates). When required for boiler 
purposes it should always therefore be used in a pure state, 
say not less than a strength of 98 per cent., therefore the 
total impurities ‘not exceeding 2 per cent. Common 
caustic soda, as sold in drums containing large solid 
blocks, does not do well for boiler purposes; the usual 
strength of this article is only 60 per cent., and it contains 
sulphur salts, besides a large quantity of common salt, 
which act very prejudiciously on the boiler plates. The 


— 98 per cent. caustic soda is prepared in a powdered 
orm by some manufacturers; and one of them—the 


Greenbank Alkali Co., of St. Helen’s—seems to have made | Atlan 


a speciality of it in small air-tight 10 lb. canisters, which 
are very convenient for oul consumers, With the 
powdered caustic soda there is no trouble in handling or 
weighing out the exact quantity required, as is the case 
with the large solid blocks in drums, and it also dissolves 
instantly in cold water. In using pure powdered caustic 
soda for ae ie , all that is necessary is to puta 
small quantity daily into the feed-water of the boiler. In 


37 


pool has been surrounded by two distinct systems of 
railways, and magnificent goods-stations erected at the new 


tic Docks. All these works have been of the most 
costly character, owing both to the nature of the country 
and the high price of land. It is alleged that the convey- 
ance of goods and passengers by the same railway has 
iner the cost of the conveying the former to a much 
, deed extent than is generally supposed, and has also 

iminished the carrying power of the line by demanding a 
considerable interval between the trains, and has caused 
needless and costly speed to the heavy traflic in order to 


this way the lime is all rendered insoluble, forms no scale, | clear the line. 


and passes off in the blow-off as a muddy sediment. The 
quantity required is quite small, as a very little really pure 
caustic soda goesalong way. In ordinary cases about t 
pounds added daily to the feed-water of a 20-horse boiler 
will keep it perfectly clean and free from scale. For 
consumers with many boilers a more accurate estimation of 
the quantity required to soften the water will be necessary. 
It has beenalready mentioned thatordinary water is of vary- 
ing degrees of hardness and composition, but if drawn from 
the same source it is generally fairly uniform. The very 
hardest water generally met with will be softened and the 
lime removed by adding one-quarter of an ounce of pure 
game 98 per cent. caustic soda to each gallon of water. 

n most cases one-eighth part of an ounce is sufficient, and 
where the water is fairly good, one-sixteenth of an 
ounce to the gallon of water will prevent all scale. To 
ascertain the quantity necessary, add one-sixteenth part of 
an ounce of 98 per cent. powdered caustic soda to a gallon 
of the water and boil it, as this causes the lime sediment 
quickly to settle. Pour off the clear water, and add to it 
another sixteenth part of an ounce of powdered caustic 
soda ; if the water remains clear the first addition of soda 
is sufficient to remove the lime salts, If it becomes 
muddy the second quantity added is n In this 
way a sufficiently accurate estimation of the quantity of 
pure powdered caustic soda required can be made, and then 
added to the feed-water in the same proportion. For 
example, suppose one-sixteenth part of an ounce per gallon 
was necessary. is will be just about four pounds of 
powdered 98 per cent. caustic soda to the thousand 
gallons ; and as the cost of really pure powdered soda is 
about twopence per pound, the cost of perfectly softeni 
the water will be eightpence per thousand ae--adeul 
cost compared with the advantage obtained of having no 
boiler-scale. 

It may just be remarked in conclusion that many manu- 
facturers require soft water for several other purposes 
besides steam boilers. It can readily be obtained by the 
use of pure caustic soda, and in most cases, as with steam 
boilers, it is not necessary absolutely to remove the 
carbonate and sulphateof lime, only to renderthem insoluble. 
This is the case with all water required for washing or 
scouring purposes when soap is used. When the lime is 
once precipitated it has no action on the soap, even if it 
requ ‘or most dyeing purposes, though, in addition to 
the lime, the caustic soda ue coneves a the iron. The 
removal of the sediment of carbonate and sulphate of 
lime and iron can of course be effected, if required, by 
settling out in tanks, or by passing the water through any 
simple form of filter bed. 


THE LANCASHIRE PLATEWAY. 


Or nearly equal interest to the proposed Manchester 
Ship Canal is a novel suggestion to facilitate the conveyance 
of goods between Liverpool and the principal manufac- 
turing centres of Lancashire, by means of what the pro- 
moters term a “Plateway.” Although the proposal was 
unopposed on Standing Orders, it was withdrawn on the 
1lth inst. Probably the necessary deposit on an estimate 
of six millions sterling was not forthcoming ; but it is by 
no means unlikely that the entire scheme will be revived 
next year, either in its present form, or something closely 
akin to it, and we have no hesitation, therefore, in placing 
the facts concerning it before our readers. 

In the preliminary prospectus of the company it is 
stated “that although railways and canals are numerous in 


pass | the district, the existing traffic occasionally taxes seriously 


their 


wers, and that their charges are so heavy as to 
have 


en the subject of long-standing and general dis- 
ion. 

Besides the advantage of cheaper carriage, the Platewa: 
Company hoped to be able to sn 8 in better pa 
dition, more conveniently, and, probably, throughout 
Lancashire, in a shorter period of time than by any of the 
existing means. It is stated that the charges made by the 
railway — in Lancashire are higher than can be 
found in other parts of the world, except in i 
instances, such as the Panama Railway, and it is believed 
that fifty years of railway working have increased the cost 
of carriage between Liverpool and Manchester. It is 
alleged that traders in Lancashire are so dependent upon 
means of transit that, — they may grumble, the 
exigencies of the case compel them to pay alate charges 
the railway companies demand, and that the profits made 
by the carriers in Lancashire are used to support unre- 
munerative undertakings in other parts of the country. 

ese are somewhat sweeping assertions to make, and if 
the promoters can substantiate them before the Committees 
of both Houses of Parliament, they will go far to prove 
the necessity for some cheaper method of iage, or else 
for a revision of the scale of charges now enforced by the 
railway companies. These charges have long been a sore 
point with the Liverpool people, who accuse the railway 
companies of wishing to divert the traffic from Liverpool 
to other ports, in which they have a greater personal 
interest in the docks, such as Fleetwood, Garston, Barrow, 
Hull, &. ; but, on the other hand, one cannot lose sight of 
the enormous sums spent by the railway companies during 
the past twenty years in ode both additional station 
accommodation and new branch lines at Liverpool, Man- 
chester, and all the principal towns in Lancashire. Liver- 


In order to improve the existing state of affairs a num- 
ber of the leading merchants in Liverpool formed the 
Lancashire Plateway Company, the idea of which, we 
believe, originated with Mr. Alfred Holt, M. Inst. C.E., 


large | who is a large shipowner in that port. The company en- 


trusted the preparation of the plans to Messrs. T. and C. 
Hawksley and Mr. Edward Woods, of Westminster, and 
there ean be no doubt that in the hands of such eminent 
engineers the plans have been prepared with the greatest 
skill and accuracy. The object of the Plateway Company 
is to construct a road, railway, tramway, or plateway, for 
there being no precedent for such a structure, it is some- 
what difficult to give it a name—and we notice that in the 
list of Private Bills deposited with Parliament, the Plate- 
way Bill is classed with Tramways—which shall be adapted. 
to receive vehicles capable of using the ordinary roads, and 
to convey them to the nearest point on the plateway to 
their ultimate destination upon some form of rails or 
plates. The wheels of the vehicles cannot be provided 
with flanges, and, therefore, we assume that the rails will 
consist of a broad surface,on which the wheels will run, 
and provided with a flange or rail to keep the 
wheels on the rails. Many contradictory reports appeared 
as to the manner in which it was intended to — the 
rails, At first it was rumoured that they were to be 
laid upon the existing highways, except in the densely 
populated districts where land was to be purchased; but 
the line was to closely follow the surface of the ground. 
Secondly, that the plateway was to be laid on its own 
land throughout, but to follow the surface, and cross all 
roads, and even railways, on the level. Whatever the 
original ideas of the promoters may have been, the plans 
and sections, as prepared by Messrs, Hawksley and 
Woods, are identical in all respects with those for an 
ordinary railway, and some of the works are of a very 
expensive character. The method of conveying goods by 
the plateway would be as follows :—A specially constructed 
wagon would be taken to the ship’s side or warehouse at 
Liverpool and loaded, then dragged by horses to the 
nearest terminus of the plateway, and placed upon the 
metals. When a train was formed,a powerful locomotive or 
traction-engine would be attached, capable of drawing a 
heavy load at a moderate rate of speed. When any 
vehicle arrived at the nearest point on the plateway to 
its ultimate destination it would be detached from the 
train, and conveyed by means of horses along the high 
road to the mill or factory where its load was required— 
in fact, the plateway aims to be simply an “improved 

igh road adapted to steam traction ;” and the great 

vantages claimed for it are, that goods can be con- 
veyed to their destination with a greatly diminished 
amount of handling; that the expense and delay of cart- 
ing to and from the railway stations will be avoided, 
and railway “terminals” saved. In the grain trade the 
use of sacks will be dispensed with; in the coal trade 
the cart delivering at the house or factory will have 
been loaded at the pit, and thus avoid breakage and loss 
of weight. Agricultural produce can also be conveyed 
more easily to the towns than at present. The construc- 
tion of the vehicles to be used on the plateway will 

resent many problems to their designer. The most 
important point in the design will be that of weight. It 
is well known that the dead weight of the wagons now 
used on railways has steadily increased in proportion to the 
weight carried by them. This was rendered necessary 
owing to the severe strains brought upon them when 
forming of the long trains now made up on our rail- 
ways, and it will be a question whether the great weight 
required for a wagon intended to form part of a train on 
the plateway would not render it a somewhat unwieldy 
vehicle to convey by horses on the high roads, and it is 
doubtful whether it would be economical to do so except for 
very short distances. 

e routes taken by the plateway are as follows:— 
Southern route: From south end of Liverpool to Oldham, 
vid Warrington, south side of Manchester, Ashton, and 
Staleybridge. Central route: From north end of Liver- 

1 to Oldham, wd St. Helen’s, Ashton-in-Makerfield, 

lton, Bury, Heywood, and Rochdale. Northern route: 
From Ashton-in-Makerfield to Burnley, vid pel Chorley, 
Blackburn, Church, and Accrington. In addition to the 
above, there is also a connecting line between the southern 
and central routes close to the boundary of Liverpool. The 
total length ok. yore roposed to be laid is 144 miles, 
and the estimated cost, as deposited with Parliament, for 
works and land alone, ak a lusive of rolling-stock, 
obtaining the Act of Parliament, &c.,is nearly six millions 
sterling. 

As an example of the expensive character of the pro- 
posed works, we may mention that in Liverpool a consider- 
able area of valuable property has been scheduled for 
station purposes; that both routes leave the city through 
tunnels, one 2370 yards, and the other 2607 yards in length, 
and both a 1 im 80, which is 
the ruling ient of the und ing. The connecti 
line already referred to also through a tunn 
3127 yards long, and practically on the level. In St. 
Helen’s there is another tunnel 750 yards in length. It 
will be seen from these examples that the “improved high 
road adapted to steam traction,” referred to by the pro- 
moters in their prospectus, is of an exceedingly elaborate 
and costly character, and if the necessary parliamentary 
powers should be obtained, there may be some difficulty 
in raising the large capital required for the execution of 
the undertaking. 
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THE PRINCIPLES OF MODERN PHYSICS. 

My object, in the present article, is to draw attention to 
a remarkable criticism which has lately appeared, dealing 
with the fundamental principles of physical science, as 
they are understood by some at least of modern physicists. 
This criticism proceeds from an American savant, Mr. J. 
B. Stallo, but has been published under the title, “Con- 
cept: and Theories of Modern Physics,” in the “ Inter- 
national Scientific Series.” It has attracted a good deal of 
attention, both from the destructive character of its argu- 
ments, and from the ability with which they are put 
forward. It is chiefly with mechanical principles, and 
with physical facts as explained on mechanical principles, 
that Mr. Stallo concerns himeelf and it seems desirable, 
therefore, that all who are interested in mechanical 
science, whether from the theoretical or practical side, 
should study the line of reasoning which Mr. Stallo has 
adopted, and the modifications which it may compel us to 
adopt in our views on so important a subject. 

In the first place it may be remarked that in these 
days any man deserves special encouragement who sets 
himself seriously to criticise the assumptions and the 
the principles which lie at the root of modern physical 
science. That science is confessedly a noble fabric, a tower 
that seems as if it might ere long reach the skies; and in 
every civilised country men are joyfully pointing this out 
to each other all day long, and striving eagerly and labori- 
ously to add yet another stone to the summit, or some new 
decoration to the interior. For hundreds who are so 
employed, there is hardly to be found one who will go 
patiently grubbing about the foundations, asking whether 
they are really as sound as they are taken to be; whether 
they can properly support the hard masses of fact, and 
connecting dabs of theory, which are being piled higher 
and higher upon them; and whether there may not be 
a chance that they will yield some day, and bring those 
masses tumbling about our ears, to the eternal confusion 
and discredit of the nineteenth century. Such a man gets 
little encouragement, and not very much courtesy, from 
the “scientists,” who are jubilantly laying bricks and 
hanging out flags in the topmost storey. He has need of 
much patience, learning, and acuteness to do his work of 
examination at all; of much readiness and courage to 
defend it, when done, against the light and heavy missiles 
that will be hurled against it; finally, of clear insight and 
judgment to point out not only where the foundations are 
weak, but how they may be replaced or repaired without 

bringing the whole structure to ruin. 

Looking at Mr. Stallo’s work, I should say that 
he holds a high place with regard to the first two of 
the three classes of qualities just enumerated, but that 
he falls very far short in the third. As a destructive 
critic he is admirable ; even where we do not agree with 
his criticisms, we must acknowledge their force and their 
acumen. To this a far stronger testimony than mine has 
been given in a review in Nature, bearing the well-known 
initials of Professor Tait, which simply amounted to 
saying, “I cannot answer the book ; but I do not believe 
it.”. As Professor Tait is perhaps the ablest British ex- 
ponent of the atomo-mechanical philosophy, Mr. Stallo may 
well plume himself upon such a testimony to his intellect. 
Of his courage and readiness a pamphlet since published on 
“Speculative Science,” in which he deals with an attack from 
Professor Newcomb, is a more than sufficient proof. But 
when we come to ask what Mr. Stallo can offer us, in place of 
the fabric he claims to have destroyed, we find it is nothing 
more than an airy tenement of metaphysical concepts, 
which, he is at much pains to assure us, is not and cannot 
be a substantial building at all. 

I will endeavour to illustrate what I have said from 
the book itself. Practically it is an elaborate confuta- 
tion of what the author calls “The Mechanical Theory of 
the Universe.” This, as described in Chapter IL, is “The 
theory according to which the cause of all phenomenal 
change and variety in nature is motion, and all apparent 
qualitative diversity is in reality quantitative difference,” 
and it involves three fundamental assumptions: “(1) The 
primary elements of all natural phenomena—the ultimates 
of scientific analysis—are mass and motion. (2) Mass and 
motion are disparate. Mass is indifferent to motion, which 
may be impartial to it, and of which it may be divested 
by a transference of motion from one mass to another ; 
mass remains the same, whether at rest or in motion. (3) 
Both mass and motion are constant.” 

These propositions, we are told, “command universal 

assent among physicists at the present day, and are to be 
regarded as the fundamental axioms of modern physical 
science.” With this statement, which is elsewhere 
repeated, I join issue at once. That a thing closely 
resembling that described above has been largely held by 
acertain school of physicists, especially in Germany, I do not 
of course deny, but that it is universally, or even generally, 
held by leading English physicists, I can confidently 
assert to be untrue. These men, as represented, for 
instance, by the Fellows of the Royal Society, are, for the 
most part, extremely cautious in pledging themselves to 
any opinions on the ultimate constitution and properties 
of matter, or the ultimate assumptions of physical science. 
They are satisfied that the structure is somehow a stable 
one, and go on adding to it without troubling themselves 
about the nature of the foundations. But certainly they 
would not, for the most part, give an unqualified assent to 
any of the propositions Mr. Stallo lays down, far less 
admit that the fabric of science rested on nothing else, 
and would perish if these were removed. Mr. Stallo has 
doubtless found a good many physicists speaking in the 
language of this theory; he is mistaken in drawing the 
conclusion that those who have not spoken really share 
the same opinions, 

Again, the advocates of the mechanical theory may 
complain of one change made by Mr. Stallo himself in the 
enunciation of the above principles, viz., the substitution of 
mass for matter. He justifies it by saying that mass is 
that which remains when matter is denuded of all its 
active properties; and that it must be thus denuded, 
because all action is supposed, in this theory, to be due to 


motion alone. But mass, as a term used by Newton and 
his followers, does not mean matter, but quantity of 
matter; it is the ratio which the matter in any given body 
bears to the matter in some standard body; and if we 
make it a primary element, we practically recur to the 
theory of Pythagoras, who taught that number was the 
first principle of all things. “ Matter and Motion,” not 
“Mass and Motion,” is the title of the well-known primer 
of Clerk-Maxwell, perhaps the most illustrious name to be 
cited—though by no means without reserve—on the side 
of the atomo-mechanical school; and physicists have surely 
acquired a right to make their own terminology. This is 
not the only instance in which Mr. Stallo falls into the 
common error of not making sure of his definitions. His 
feud with Professor Newcomb— which occasioned the 
pamphlet on “Speculative Science”—to a large extent 
arises from a confusion between them as to the correct 
application of the word “Elasticity.” In older writin 
on mechanics—as now in common speech—an elastic body 
was one which suffered deformation or change of sha 
under stress, and recovered its original shape when that 
stress was removed; and thus india-rubber is said in 
common parlance to be more elastic than steel, because its 
deformation is greater. But elasticity, as a term in mecha- 
nics, is properly restricted to the definition given to it by 
Newton ; a body is elastic when, after it has been struck 
by another body and the two have come to relative rest, it 
exercises a repulsive force, or force of restitution, which 
gives to the striking body a velocity in the opposite direc- 
tion ; and it is perfectly elastic when this velocity is equal 
to that with which the body was struck. It is in this 
latter sense that Maxwell and others have said that the 
ultimate atoms of matter are elastic, while Professor New- 
comb, using the old sense, asserts that they are non- 
elastic, but have a repelling power; and Mr. Stallo has 
failed to perceive that the two propositions are not really 
in contradiction with each other. 

So far Professor Newcomb may cry quits with Mr. 
Stallo, but he certainly seems to merit in some degree the 
merciless chastisement administered in the pamphlet, when 
we find that he actually supposes the “Concepts of 
Modern Physics” to be written in advocacy of the atomo- 
mechanical theory. As a matter of fact, it is, perhaps, the 
most powerful attack that theory has ever received. 
Taking the propositions I have stated, together with seve- 
ral corollaries to which they lead, Mr. Stallo sets himself 
to prove that they are in contradiction with each other or 
with known facts, and that even as hypotheses they do not 
fulfil the conditions to which a sound scientific hypothesis 
should conform. 

With this attack I have no quarrel. I am no more 
a believer than Mr. Stallo in the atomo-mechanical theory 
as it is here presented; and though I do not pledge my- 
self to the validity of Mr. Stallo’s objections, T may 
leave it to the professed advocates of the theory to 
answer them if they can. But we must not assume, as 
Mr. Stallo would almost lead us to do, that it is the only 
theory which explains the facts of modern physics. There 
is another which certainly explains them, at least as well as 
the atomo-mechanical theory, and is practically open to 
none of the objections which can be brought against the 
latter. Take as the primary elements of natural phenomena, 
not mass and motion, but space and force, and we get a 
very different state of things. Matter becomes then a collec- 
tion of centres of force acting on each other and on other 
centres, and located in different points of space; motion 
becomes the displacement of these centres caused by the 
action of the forces, and measured with reference to some 
point assumed to be fixed ; mass becomes simply the number 
of centres in a given body; the properties of matter—at 
least, the mechanical properties—become simply the laws 
of the forces with: which the centres interact; and leading 
principles, such as Newton’s laws of motion, fall into 
their places as deductions from a few universal truths. It 
is satisfactory to a believer in this theory to see his oppo- 
nent’s fortress falling to pieces while his own remains 
intact. For Mr. Stallo, though clearly he does not accept 
this second theory, yet gives ita wide berth. The only 
definite criticism he makes upon it is easily shown to be a 
fallacy. He says substantially—p. 161—that if we suppose 
the masses on which force acts to be indefinitely small—as 
they are supposed to be if they are mere centres—then 
their motions would be indefinitely great. This wiil 
only be true if the force be kept the same while the mass 
is diminished. But Mr. Stallo forgets that the force acting 
between two masses, ¢.g., in the case of gravity, varies as 
the product of those masses. Hence if either mass 
diminish, the force diminishes with it, and the motion thus 
remains finite. Mr. Stallo seems, further, to think that 
inertia is more readily intelligible in the case of finite 
masses than of indefinitely small hints. I am unable 
tosee why. Take it as we will, inertia—which is simply 
an abridged name for the statement that finite forces only 
— finite motions in finite times—is a fundamental 

of matter not further to be explained, while at the 
same time it comes under the general and undeniable law 
that infinite things, if they exist at all, are,at any rate, not 
to be known or measured by us; for if any body was without 
inertia its motion under any known forces would be infi- 
nite, and consequently we could know nothing about it. 
Viewed in the light of this analysis, I am able to appre- 
ciate at its proper value a sentence quoted by Mr. Stailo 
from Professor Bain, viz., that “matter, force, and inertia 
are three names for substantially the same fact,” and to 
judge how much science is likely to gain from the labours 
of professed metapbysicians. 

Mr. Stallo’s real punien: to this theory would appear to 
be that it recognises space and force as realities, whereas 
in his view they are “concepts.” Everything with 
Mr. Stallo is a concept, and merely relative ; I do not 
feel sure that he would not even consider number to be 
relative, and affirm that while the seven stars are no more 
than seven to us, there is no reason why they should not 
be eight to somebody or something else. This view is due 
to asingular fallacy which runs through the whole of his 


reasonings on this subject. It consists in assuming that 
because I—because men in general—cannot recognise or 


measure something except by relative standards and in 
relation to other things, therefore that thing has no abso- 
lute or independent existence at all; because we cannot 
measure a body’s motion except with reference to some 
other body, supposed at rest, therefore motion in itself does 
not exist; because I can only describe a body’s position in 
space by referring it to some other bodies, therefore it has 
no definite position in space at all, and itself is a 
figment of the mind. Nothing can be more unfounded. 
Granting space to be a reality, it is clear that we still could 
not fix a body’s place in it in any way except by referring 
it to some other thing in space, of which we could never 
be certain that it was fixed; and therefore the fact that 
we can only fix the position of bodies in that way is no 
evidence whatever that space is not real. For its reality, 
as for that of force, I simply adduce the immediate testi- 
mony of experience and sbanvation given at almost every 
instant of our lives. I am as fully persuaded of their 
objective existence as I am of the subjective existence of 
any concept whatever, not only in . Stallo’s brain, 
but even in my own. S on this view is a simple ulti- 
mate fact, which, for that very reason, can neither be 
explained or defined. Compare this view, not only with 
“that of Riemann—according to which—p. 210—space is 
a triply-extended multiple or aggregate, which can only be 
found or determined by subsuming it under that of an 
n-fold extended multiple—but also with Mr. Stallo’s own, 
according to which—p. 235—space is the “abstractor concept 
of a form of spatial extension ;’ in which statement there are 
five words, all of them urgently needing to be defined—all of 
them, when defined, immeasurably less simple and clear in 
their meaning than space itself and two of which, at 
least, cannot, so far as I see, be defined at all, except ~ 4 
the aid of that true idea of space, the futility of whi 
they are to assist in establishing. 

The treatment of space is the best and most complete 
example of Mr. Stallo’s method in its strength and its 
weakness. Nothing can be better than his refutation of 
J. S. Mill’s views on the subject ; or, again, of the extra- 
ordinary fallacies propounded by Riemann, and by the 
“ metageometers ;” but when we ask what he offers to take 
their place, we find nothing but an empty idealism. 
Similarly, while refuting the theories according to which 
force has no existence, Mr. Stallo regards ferce and mass 
not only as having no existence apart from each other— 
which is true—but as blending together to form a third 
thing, which is we know not what. He even lays down— 
p. 205—that “the measure of mass is the reciprocal of the 
amount of acceleration produced in a body by a given 
force, which force, in turn, is measured by the acceleration 

roduced in a given mass.” This is very like saying, “I 
this is really a 10 1b. because I have measured 
it to be so in my scales, and I know my scales are correct, 
because they measure this weight to be 10 lb.” The vice 
of Mr. Stallo’s method is, in fact, that, like other philo- 
sophers, he takes up certain @ priori notions, spun out of 
his own brain, and insists that all the facts of the universe 
shall be made to square with them. Chief among these 
notions is the one already discussed, viz, that anything 
which can only be known in relation has therefore only a 
relative existence. This fallacy is the converse of the still 
more mischievous one which has deluded the German 
transcendentalists. They held that because there was 
absolute being, therefore there must be something which 
was out of all relation. He imagines that because there is 
nothing out of relation, therefore there is no absolute being 
at all. The fallacy of both lies in failing to see that a 
thing may at once be in relation to other things and yet 
independent of them; that my existence, for instance, may 
be altogether independent of Mr. Stallo, and so far abso- 
lute, but yet that it can only be known by him as related to 
himself. 


Similarly, various @ priori notions as to the proper condi- 
tions of a hypothesis are the main ground of Mr. Stallo’s 
attack on two of the most widely accepted of physical 
theories—the kinetic theory of gases and the wave theory 
of light. I apprehend that both of these will survive 
his assault, the nature of which we can only indicate in 
the briefest terms. His main objection to the kinetic 
theory is that the properties of a gas are far fewer and 
simpler than those of a solid, and therefore that an 
attempt to represent a as a mere assemblage of 
solid particles is not a simplification but a further compli- 
cation of the ideas. Now we admit that the pressure of a 
gas is in itself a simpler idea than the continual im 
of a vast multitude of elastic particles; but we deny the 
principle that if one phenomenon is resolved into another, 
the latter must necessarily be simpler than the first. That 
is simply the @ priori dictum of a metaphysician, to be 

with the doctrine that planets must move in circles 
because a circle is the simplest of curves, Again, if we 
are to conceive of the atoms as nothing but so many 
billiard balls, I agree with Mr. Stallo that we gain 
nothing in simplicity by making those balls exceedingly 
little; but if we look on them as collections of centres of 
force, so bound together that we may regard each as 
a single centre, possessing nothing but simple forces of 
attraction and repulsion, then a very considerable advance 
in simplicity has really been attained. That the kinetic 
theory has other difficulties I am quite ready to admit, and 
also that physicists have perhaps been led away by its 
brilliancy to regard it as more nearly certain than is really 
the case; but it is not the absurd figment that Mr. Stallo 
would have us believe. Still less is this true of the wave 
theory of light. That there are difficulties in that hypo- 
thesis all shgnicints will allow, but these are no grounds 
for rejecting an hypothesis if all the others that can be 
formed on the subject are encumbered with difficulties 
much greater. Now with to light, there are only 
four hypotheses that have ever been a and, so far 
as we can see, no others are possible. The first is that light 


is due to an ultimate action or exertion of force, susceptible 
of no further resolution, and comparable to gravity; thisis 
the theory of J. 8. Mill,and apparently of Mr. Stallo himself. 
The second is that light is due to an emanation of some 
kind from the seeing eye to the object seen; this was the 
theory of the ancients. The third is that light is due to the 


} 
| 

an 
Th 
me 

be 

th 

th 

im 

in 
ex 

in 

h 

b 
lis 
ol 

d 


JAN. 19, 1883. 


THE ENGINEER. 


im of —— which are projected from the object 
and strike the eye; this is the emission theory of Newton. 
The fourth is that light is due toa wave or vibratory move- 
ment in a medium of some kind, occupying the space 
between the eye and the object; this is the eelineey wave 
theory. Now, every physicist must admit that each of 
the first three theories is encumbered with difficulties 
immensely greater than the fourth, while it is still more 
inferior as to the fulness and accuracy with which it 
explains the facts. If this is so, we are fully justified 
in retaining the wave theory, not merely as a convenient 
hypothesis, but as a scientific doctrine of the highest proba- 
bility. More especially is this the case when the difficulties 
are themselves found in various cases to disappear in the 
light of fuller knowledge. Thus the fact that the ether 
offers no resistance to the planets is even now cited as a 
difficulty by Mr, Stallo, and supposed to necessitate a belief 


7 
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mouth. The notion of producing stern frames and rudders for 
ships in steel castings, as far as we at present know, originated 
with Mr. J. F. Hall, manager to Messrs. Jessop, who several 
years ago conceived the idea in revising the designs of a small 
steam yacht, at the request of a friend, for whose private use 
it was eventually destined, and who wished to have as much of 
it in steel as possible. Shortly after this, during the winter of 
1880-81, he brought the subject under the notice of a launch 
and boat-builder in Hull, who leased a small yard from 
Messrs. Bailey and Leetham, shipowners, of that place. This 
gentleman Ber an order with Mr. Hall’s firm for two 
small stern frames and rudders for steam pinnaces he then was 
about to build. The first of these was only delivered and put 
into the vessel when the subject was brought under the notice of 
Mr. Thomas Thompson, engineer to Messrs. Bailey and 


that the new feature was a correct one, and that he would adopt 
it on the first feasible occasion on a much larger scale.” i 


TOTAL LENCTH 


33 


— 


in its almost inconceivable tenacity ; but this necessity dis- 
appeared when we were taught by William Froude that 
an infinite ocean having the substantial density of water 
would, in fact, offer no resistance whatever to the steady mo- 
tion of a projectile through it. This is asignal instance of the 
way in which es in one part of the domain of 
physics may throw a flood of light on a very distant region, 
and gives us a warrant to hope that the remaining diffi- 
culties of the theory will by similar means be dispersed. 
Meanwhile, it is to be hoped that critics of Mr. Stallo’s 
ability will leave theories such as these, which rest on a 
solid basis of experiment, to develope themselves in their 
own way, and confine their attention to the attack on 
those half-metaphysical, half-materialistic, speculations 
which so largely encumber the advance of science. 
Watter R. Browne, 


CRUCIBLE CAST STEEL STERN FRAMES AND 
RUDDERS. 


Ir will doubtless be remembered by many readers of this | 
stern 


journal that the use of crucible steel in frames and 
rudders was brought Fagg toon before the public by the recent 
exhibits of Messrs. Wm. Jessop and Sons, Limited, Sheffield, 
at the Naval and Marine Exhibitions in London and Tyne- 
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CRUCIBLE CAST STEEL RUDDER FOR THE SS. LA PLATA. 


who from that day, to use bis own words, “ made up his mind / loaded surface 
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and being carefully sealed and marked by the surveyor, were left to 
cool and anneal along with the rudder for future manipulations, 
ete when the rudder casting had been cleaned and 

it was subjected to the following severe tests :—First, 
the rudder was ini horizontally, with its ends ing on 
supports—and the blade at first propped up by a post, which, as 
the balance came on, fell away—see engraving Fig. 3. The 
rudder blade was loaded with an evenly distributed weight equal 
to a total of 12,300 Ib., and balanced by a weight of 2240 Ib. at 
the end of a lever 12ft. long, securely fastened on to the rudder 
head, which was 64in. diameter. The effect of the lever itself was 
3920 foot-pounds, weighing, asit did, 784 b., with an effective length 
of 5ft. The rudder head therefore sustained a torsional strain 
of (2240 x 12) + (784 x 5) = 30,800 foot-pounds. The centre of 
of the rudder was 2ft. 6in. from the centre of the 
rudder head, and the area of the blade was 86 square feet, so that 


This | the weight persquare foot of rudder area, including weight of rudder 
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opportunity, however, did not occur till a few months ago, when © 30,800 _ 1431b. While under this torsional strain a 
a very serious mishap, nearly resulting in the total loss of one of 25 x 86 ; mi 
his employers’ ships—the La Plata—through breaking her rudder, | 2000 lb. weight was dropped from a height of 4ft., striking the 
as shown in Fig. 1, during a storm in the North Sea, again | rudder at the centre of the area of blade, and in neither case was 
brought to his mind the often-repeated solicitations of Messrs. | there any sign of a twisting movement in the rudder head. The 
Jessop’s representative to have his rudders, as well as his stern | rudder was then lifted to a height of 9ft. 3in., and dropped on 
frames and propellers, in crucible steel castings. Obtaining the to the foundry hard floor without the slightest fracture. y 
consent of his employers, he placed an order with Messrs. Jessop | again suspended and struck all over with hand hammers, it 
for a crucible cast steel rudder, to replace the one made on the | rang like a bell from end to end. The bars that had been case 
old lines, and which had so nearly caused the loss of the vessel | for testing were then placed in the machine ; but they were in 
herself. A few matters of detail on the subject of strengths, | the rough, and had several slight flaws on the edges. Two other 
about which Mr. Thompson as yet was, of course, somewhat in | bars of the best forged iron were also selected to test along with 
doubt, were dispelled by the positive assurances of Mr. Hall, who | them, with the results given on the next page, Table I. 

aranteed to produce a stronger rudder than had yet been put | These tests having considerably more than satisfied the re- 
into any of the ships under his supervision. The next considera- | quirements of the Liverpool Underwriters’ Registry, and Mr. 
tion, however, was as to how the change would be accepted by | ema himself being well pleased with them, the rudder was 
| the Underwriters’ Registry for Iron Vessels, with whom the delivered over to Messrs. Bailey and Leetham on the 30th of Sep- 
| ship was classed. Communication was therefore opened with | tember last, and in less than a week was shipped into its place on 
' the committee of that body, who at once gave their consent, and | the stern frame of the La Plata, which at once set sail on her voyage. 
| agreed to accept the solid crucible cast-steel rudder, as designed | The La Plata is a screw steamer 298°3ft. long, 32°1ft. beam, and 
| by Mr. Thompson, and shown in detail by Figs. 2, 2A, BC, 21°5ft. deep, 1778 tons gross, 1152 tons net register, with top- 
| D,and E, provided it stood certain tests to be carried out under | gallant forecastle and short poop. The cast steel rudder head or 
the supervision of their Hull surveyor. These tests having | shank is not carried up to the top of the poop, but stops off about 
| been accepted by Messrs. Jessop, the rudder was at once put in 3ft. above the counter of the ship, as shown at A!, in 
| hand, and a few weeks later, on the 15th of September last, it Fig. 2A. The top end of the rudder head is cast slightly 
was successfully cast by Mr. J. Banham, the superintendent steel | taper, and has two projections or feathers cast on—see D! 
melter of the firm. About the middle of the casting operation two | in Fig. 2 E—to which the wrought iron rudder head, Bi 
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with socket at bottom, is fitted, as shown by B', C', and D', in 
Fig. 2 D and E. The advantages of this arrang t are 


TABLE II.—TZensile Tests. 


many. In the first place there is a less tendency of the 
rudder head to twist or warp in cooling after casting, and there 
is also less risk of the rudder head, through its otherwise extreme 
length from the point of casting, being honeycombed or unsound. 
But the chief advantages after all are perhaps the better dacilities 
for shipping and unshipping the rudder in dry dock or on a slip 
way, where the usual drop is not more than from 4ft. to 5it. 
from keel to dock bottom ; whereas in a full pooped ship from 
9ft. to 10ft. would be required, thus necessitating the ship being 
per for shipping or unshipping the rudder. The La Plata ~4 
now had three months’ good work with her steel rudder, and 
passed through some exceptionally rough weather, having made 
the following voyages :—From Hull to Cronstadt, from Cronstadt 
to Hull, from Hull to Cronstadt, from Cronstadt to London, 
from London to Shields, and at the present time she is on her 
way from Shields to Alexandria. The report of the captain 
is that the rudder works and answers admirably. 

Since the completion of the La Platas rudder, we understand 
that Messrs. Jessop have made and delivered a number of others, 
as well as steel frames ; also, we understand that at the present 
time they have orders in hand. In addition to this, we know 
that several other steel houses are intending to follow their 
example, so that in a few years we may expect to find the old 
iron rudders and stern frames things of the past. 

The figures given in table 1 were obtained by Measrs. Jessop, 
and in order to get more complete figures, from a perfectly 
independent authority, the remaining half of test No. 3 and 
one half of test No. 1 were then taken, and machined into 
test pieces for Professor Kennedy, of University College, London, 
— ere on them as set forth in the annexed tables 1 


I. 
Transverse Strength. 


5 
= | Material. | (F2 Remarks, 
25 
scale, &c., 
Crucible 
cast steel 
1 in the 13 | 33 405 nil | These weights were ap- 
rough plied without any in- 
casting termission of time 
vs necessary for the rea: 
783 as ing of the deflections. 

4735 

5687 13 

6639 | 

7311 — | Broke. The included 
angle to which this 
specimen bent before 
fracture was 162 deg. 

( Bat ) 
2 forged -| 14) 33 405 ss | These weights were ap- 
(iron plied as in test. No. 1. 

93 2 

2831 x: | Included angle within 

3783 3 any sign of fracture 

— 2y5 was 136 deg. 

6023 6); | Limit to which the test- 

machine would 
allow the bar todeflect. 
Crucible 
cast steel 
3 in the 14] 33 405 nil | This bar tested in the 
rough , rough casting. 
casting 
1021 

1693 

2831 The included angle to 

3183 which this specimen 

4735 bent before fracture 

5631 was 154 deg. 

6359 This weight was now 
allowed to remain on 
seven minutes, when 
the deflection became 
1}jin. 

€949 27. | This weight was now 
allowed to remain on 
five minutes, when 
the defiection became 
2,,in. 

7509 23 This weight was now 
allowed to remain on 
eighteen minutes, 
when the deflection 
became 2#}in. 

8069 37; | This weight was now 
allowed to remain on 
five minutes, when 
the deflection became 
3/,in. 

8629 — | Broke. 

( _Best 
forged 14 | 33 405 nil 
iron 

1021 

1693 1 

2831 

3783 

4735 «184 

5631 

| 6191 642 Limit to which the 
would allow 
the bar to defiect being 
an included angle of 
136 deg. 
5 Steel. 1 12 405 nil | This bar was the half of 

1021 7 test No. 3, but had 

1693 been planed down to 

2305 lin. sq. and polished 

3037 bright. 

3709 

4481 * | This weight was now 

5053 x allowed to remain on 

5725 3 five minutes, but with 
no deflection. 

6397 42 | This weight was now 
allowed to remain on 
five minutes, when 
the defiection became 
}3in. 

7069 48 | This weight was now 
allowed to remain on 
ten minutes, when 
the deflection became 
#2in.* 


* At this point no more weights could be placed on the machine, so it 
was decided to strike the centre of supports with a heavy hammer. 
Deflection, jfin., with hammering; ditto; 1,,in., ditto; 1}fin., 
ditto: 12tin., ditto. Limit to which the machine would allow the bar to 
deflect, included angle being 145 deg. It was then placed under a large 
steam hammer, when it was bent to an angle of 138} deg., and then to 
128 deg., without the slightest fracture. 


Atlimit. | At break. 


7 Tests. 


‘ Calculated maximum shearing stress 
Marks Ratio 
test No,| 02 | Diameters. per sq. in. in outer fibre. limit 
“| piece. break. 


| Limit of | Extension 
UCL. Dimensions. elasticity. Breaking load. of ‘on whole 
piece. Breadth. Thickness. | Area. | Pounds, | Tons. “Pounds. Tons. 9in, 
| in. dia. in, sq. in, 8q. in.|pr.sq. in|per sq. in.|pr. sq.in r cent. 

3598 HD 0°746 200 55,600 0-868 21 ine fracture, with 
one small discoloured 
flaw at one édge, which 

| accounts for low per 
| cent, of extension and 
reduction of area in 
| 
| 

3599 NH 0-747 _ 0°438 | 40,680 18°16 080 80°40 | 0°507 4°0°/, 50 Irregular and largely 
crystalline fracture. 


Corresponding 
Actual twistin; 
of twisting moment 


calculated for a bar 
inch-pounds.* Remarks, 


“At limit. | At break.| At limit. | At break. 


pounds, | tons. | pounds, | tons. 


| 


3600 HD 0635 = 42,500 1897 | 88,660 39°58 0°479 2134 4451 8330 17,3880 | Twisted 1°498 turns, or 


9in. ,which is equivalent 
88 oralength equal 
to the diameter of the 
About 20 per 
cent. of the fracture was 
clear the 
spiral, and somew! 
crystalline, 


3601 NH 0635 = 25,000 1116 | 77,330 34°52 0°323 1260 3888 4920 15,180 | Twisted 1°45 or 


522 deg., in a len, of 
9in. ,which is equivalent 
or a len 

to the diameter 
piece. The fracture 
was 8 » somewhat 
largely 
out. 


is twisting moment in inch-pounds is equal to the load which would take the piece to its limit, or break it, as the case aso may be, if suspended 
at the end of a lever lin. long. Thus No. 3600 would have been broken by 4451 Ib. on a lin. lever, &c, 


Dr. Ancus Me... read a paper before the 
Manchester Literary and Philosophical Society, in which he 
points out a new and useful method of making the presence of 
organic matter demonstrable to the eye. He called attention to 
a paper, published in 1867 by the Society, in which he quoted 
from a report on proceedings under the Rivers Pollution Pre- 
vention Act, wherein he expressed a wish to develope living 
germs in water as a test for purity. The results obtained at the 
time were correct and useful, but not striking enough to attract 
much attention, “although I think,” writes Dr. Smith, “ chemists 
have not been sufficiently active in using the microsco Having 
long seen its importance, I confess to having done too little with 
it. In a report under the Alkali Act during the year 1873, I 
mention a second attempt to render the existence of organic 
matter more perceptible by causing the air washings to act upon 
sugar, and after many trials I was disappointed; still I came to 
the conclusion ‘that the air of a town influences fermentation to 
a certain extent ’””—see “ Tenth Report,” p. 45. “I neglected this 
development also too much,” continnes Dr. Smith, “ but Dr. Koch, 
of Berlin, has shown us how to preserve the indications of 
organic vitality by the use of gelatine. I believe he was the first 
to use it. Itis from Dr. Koch at any rate that I learned the 
use of gelatine. About 24 per cent. of gelatine well heated in a 
little water is mixed with the water to be tested, and the mixture 
forms a transparent mass which is not movable like the water 
itself. When soluble or unobserved matter developes further 
organic matter of the waters and makes itself visible in a solid 
and insoluble form, it does not fall to the bottom, but each active 
point shows around it the sphere of its activity, and that sphere 
is observed and remains long. The gelatine preserves to us the 
whole action, so far as the more striking results are concerned, 
and keeps a record, for a time, both of the quality and intensity 
of life in the liquid. I speak at present of the more striking 
effects which are clear and abundant, every little centre of 
life making itself clear—or rather turbid—to the eye, and some- 
times expanding its influence to reach both sides of the tube. It 
seems to me now essential that all chemical examination of 
water should be supplemented by an inquiry, like this of Dr. 
Koch’s, into the comparative activity of the living organisms. 
How far this may go it would be absurd to attempt to say, and I 
never have much hope of a man who writes about the future of 
truth; he evidently attempts too much. I am satisfied to bring 
forward such facts as I know in the present, so that chemists may 
not be too late in attending to the new ideas. The water must 
not have too much gelatine in it; if so, the actionis stopped. It 
must not have too little; if so, the gelatine becomes liquid too 
soon, and the action of the individual centres is not observed. 
When a centre acts it makes around it a sphere in some waters, 
and the sphere, which has the appearance of a thin vescicle, is 
filled with liquid. These spheres form in a day or two, according 
to the water, and at the bottom there is a white mass containing 
active bacteria chiefly. The liquid filling the spheres may be 
taken out by a pipette and examined, as also the bacteria which 
lie at the bottom. I have not examined a sufficient number of 
waters to give general rules, but I hope to do so. It is an 
investigation which would properly belong to Professor Koch, 
and I should not have touched it had I not found that it brought 
into use my own inquiries as to fermentation, which were earlier, 
but may now be considered only a supplement to Dr. Koch’s. 
This is by the use of sugar in addition to the gelatine. By this 
means a very great amount of gas is generated and retained in 
the gelatine. The striking amount of spheres and gas bubbles 
renders the examination of water by this method less dependent 
on the opinion of the operator, and a photograph may be taken 
of each specimen, and the result preserved as evidence. At the 
same time I know that it is necessary to examine waters of 
various kinds before we make or find rules, and this slight 
account is a mere beginning. I have as yet examined no chalk 
water, for example, but have been confined chiefly to the Man- 
chester district, hill water, impure brook and pond water, 
Mersey, Irwell, and Medlock water, and canal water. In certain 
specimens of Manchester supply the spheres appear on some days 
very few, on other days the amount is enormous and heavy; the 
whole of the tube in which the experiment is made is filled with 
spheres. At such times the water is highly impure and com- 
plained of by the public. We have a very easy proof, therefore, 
of the value of this test. The photograph would be a visible 


report made by nature when the water has active organisms in it. 


The globules do not show themselves in strong sewer water, but 
the whole mass becomes turbid and the surface of the gelatine 
becomes liquid and full of life. This liquid condition gradually 
increases until the whole is reached. We have, therefore, two 
striking conditions well marked out. A third may be said to 
exist, but it is often a mere beginning of the globules. This is 
shown by the formation of a small white opaque point. If this 
point be examined it is seen to be full of life like the lower part 
of the spheres and the fluid portion of the gelatine when the 
fluidity begins on the surface. I find also that the solidity or 
fluidity of the gelatine is an important indication. This is 
known by the depth to which a certain weight will sink in it. 
I use the word bacteria at present, because although I have 
observed various forms, I do not intend to investigate the sepa- 
rate functions of each. At present this mode of examining water 
seems to me to be far more important than the chemical, more 
decided and more telling; but we cannot neglect the chemical.” 
An account of an examination of a few specimens is given at 
the end of Dr. Angus Smith’s paper. 


TENDERS. 


PWLLHELI UNION WORKHOUSE. 
For drains, latrines, manholes, ventilators, and works connected 
therewith, at the “Pwllheli Union Workhouse. Mr. Thomas 
Roberts, Assoc. M. Inst. C.E., engineer. 


£a4 
Owen, Portmadoc— Sey 06 (06 


CITY OF LONDON BREWERY. 

For the erection of a new ale tun room, works to, river wall, 
boiler-house, chimney shaft, ice machinery room, and other works, 
for the City ‘of London Brewery Company, Limited, Upper Thames- 
street, E.C. Messrs. Scamell and Colyer, architects ande eers, 
- Great George-street, Westminster, 8.W. Quantities by Messrs, 

R. L, Curtis and Sons, London. 


Contract No, £ 204, 
G. and 8. Williams, London .. .. .. .. «+ «+ 10,480 0 9 
Thos. Riderand Sons, London .. .. .. .. 9,938 0 0 
Langmead and Way, London... .. .. .. .. «. 9,875 0 0 
William Brass, London .. .. .. .. «. «- o- 9,853 0 0 
Mowlem and Co., London .. .. .. «. 9,645 0 0 
T. W. Smith and Sons—accepted .. .. .. .. «+ 8,770 0 0 


Contract No. 2.—IRoNWORK. 


Handyside and Co., London and aay .. 4,239 0 0 
H. Young and Co., ‘London .. oo oo ce 4068 0 0 
R. Moreland and Co. ., London 
Dawson and Hunneley, Leeds -- « 8,608 0 0 
Thornewill and Warham, Burton—aceepted 8,462 0 6 


Contract No, 3.—BolLers. 
R. Taylor andSons, Marsden .. .. .. 
Geo. Waller and Co.,, London .. .. .. 
Pagott and Go, Birmingham 
Horton and Co., London ae 
Thornewill and 'Warham, Buxton—accepted 


Contract No, Wonk. 


$3233 


R. Moreland and Co., London 

Bennett and Sons, London be les oo 2,440 0 0 

Geo. Waller and Co., London .. .. - 2198 0 0 

Thornewill and Warham, Burton—accepted . 2,090 0 0 
Contract No, 5.—CooLina MacHINERY. 

Siebe, Gorman and, Co, London—accepted .. .. 1,420 0 0 


Contract No. 6.—BacKMAKER’S Worx. 


J. Colyer and Co., London—error in estimate .. .. 1,513 0 0 
Ramsden, London—accepted . ott Se 1,341 0 0 
Contract No, 7. 8 
Braby and Co., London .. .. .. 70 00 
Brindley and Co., London .. .. 680 0 0 
Stirling and Co., London .. ost abs ae 640 0 0 
Ashton and Green, London—accepted ee - 63% 0 0 
Contract No. 8.—Pire 
Bennett and Sons, London oo oe 4,720 0 0 
H. Pontifex and Sons, 
Blundell and Sons, London .. .. .. .. 3,94 0 0 
Pontifex and Wood, 8,867 0 0 
B Burton—accepted .. .. 8,795 0 0 
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RAILWAY MATTERS, 


THE official inspection of the route of the proposed railway to 
form the Great Southern line at orgy New South Wales, 
towards Corowa, has been completed. The engineer finds no 
difficulties, 

THE Lynn and Fakenham, Yarmouth and North Norfolk, and 
Yarmouth Union Companies are now amalgamated under the title 
of ‘‘ The Eastern and Midlands Railway Company.” The secre- 
tary’s office will be, as hitherto, at the Beach Station, Great 
Yarmouth. 

THe American Railroad Gazette says : ‘The two most gorgeous 
sections of railroad in the world will be on the Marretta and North 
Georgia and the Western North Carolina at Red Marble Gap, N.O. 
Both roads will run for a mile on road beds composed of variegated 
marble of the finest quality.” 

Tnx London and North-Western Railway Corey have, as is 
known, to spend £330,000 upon the construction of docks at Holy- 
head for the convenience of ocean-going steamers. The proposal 
was, however, accompanied by a condition which the Government 
were unable to agree to, This condition is understood to be the 
blowing up of the Platter’s Rock, which the company wished to be 
carried out by the Board of 2, 

Tut Cologne Gazette mentions a regulation which is now in 
force on some ines. Inconvenience is often experienced 
by travellers whocannot book through to certain points, owing to the 
difficulty of procuring a new ticket and luggage receipt in time to 
— by the departure of corresponding trains from points of junction. 

y payment of a fee of fifty pfennings (sixpence)the necessary tickets 


NOTES AND MEMORANDA. 


ACCORDING to statistics given by L’EHlectricité, the two nations 
that have adopted the tel to the largest extent in proportion 
to their population are Belgium and Switzerland, the former count- 
ing a subscriber in every 399, and the other in every 227 inhabitants. 
There are 4946 subscribers in England, 3640 in France, and 2142 in 
Germany. Paris alone has 2422 subscribers, and there are more in 
New York than in the whole of England, while there are 37,187 in 
the United States, 


In an article on the increase in the velocity of the wind with 
altitude, Mr. E. Douglas Archibald gives in Nature the following 
formule in plate of Stephenson’s, which, he says, is very 

incorrect, v= / a in which V v, Hh, are the velocities and 


heights at the lower and upper levels respectively. 


As the result of a series of experiments upon iron, steel, copper, 
tin, cadmium, &c., Herr Kalischer arrives at the conclusion that 
the crystalline state corresponds with the natural molecular struc- 
ture of metals. This condition may be modified, more or less 
easily, by a mechanical operation; but it is generally re-established 
under the influence of heat. In the case of some me’ wn 
into wire, the heat caused by the mechanical action re-establishes 
the crystalline structure, and at the same time increases the 
electrical conductivity. 


THE return of the total number of deaths reported in the United 
States during the census year was 756,893, or a death rate of 15°1 


can be ordered ahead by telegraph, and are, it is to be supp > 
brought by the railway officials to the nger at the junction 
where his previous ticket ceases to be valid. 

IN a report on the collision that occurred on the 16th November, 
at the south side of Bessbrook Station, on the, Great Northern 
Railway of Ireland, when the passenger train which is due to leave 
Dublin at 2 p.m. overtook and ran into a cattle train, Colonel Rich 
says the collision would probably not have occurred if the Great 
Northern Railway Company had been working their traffic under 
the block system, and the servants in charge of their passenger 
trains will be better prepared for preventing accidents of this kind 
= the company provide continuous brakes on all their passenger 

ns, 

In the middle of December the false work of the bridge across 
Great es Cafion, four miles west of Pecos River on the Sunset 
Road, and three-fourths of a mile from the end of the Southern 
Pacific track, fell in a solid mass, precipitating nineteen hands a 
distance of 75ft. on the rocks below. Seven men were killed out- 

ight, one more has since died, and there is little hope for recovery 
of three others. The false work had been erected some time, and 
the weight of the material brought upon it for the permanent 
bridge it is supposed was too t, and it gave way over the deep 
e, most perpendicular cliffs. The length of the bridge 
t. e disaster will delay the completion of the bridge 
perhaps sixty days, 

Tue 3.30 p.m. Great Western train from Paddington on 
Monday left Newbury at its usual time, 5.27, and when it 

arrived at Benham, about midway between Newbury 
and Kintbury stations, it encountered a steel rail placed 
across the down line, which had broken the guards in front 
of the engine and done other damage. The rail, which was 24ft. 
long and weighed 5 cwt., was forced along the line for a distance 
of more than fifty yards, when one end of it came in contact with 
another steel rail lying on the embankment, the result being that 
it was whirled round clear of the line. But for this fortunate 
circumstance the engine would probably have left the metals and 
a disastrous accident occurred. Why should not guards be made 
strong enough to be of some use? 

In his — on the accident which occurred on the 4th Novem- 
ber, at Dalnaspidal station, on the Highland Railway, when the 
rear ie of a sleeping carriage ran on to the rails of the up loop 
line at the loop facing-points, and was followed by the two vehicles 
behind it, until it was pulled from under the body of the sleeping 
carriage and thrown off the rails, Major Marindin says, ‘‘ This 
accident was caused by the trailing bogie of the sleeping carriage 
being turned on to the up line of rails at the facing-points of the 
loop, while the leading bogie of the same carriage and the front 
nea of the train ran along the proper rails on the down loop.” 

e recommends the company to lengthen the locking bar at these 
points, so that it will cover the wheel base of the longest vehicle 
in use upon the line, as is now always required in the case of new 
connections or new lines. 

Ar the recent American Forestry Congress, held at Montreal, 
Professor ie read a paper on “Tree Planting by Railway 
Companies.” In introducing his paper he said that there being in 
the United States about 100,000 ile of railway, the advisability 
of tree planting by railway companies for construction and main- 
tenance was an important question, 2000 to 3000 and even 3500 
ties (sleepers) being used per mile. The average duration of ties is 

m five to eight years ; consequently from 30,000,000 to 50,000,000 
@ year will be required for 100,000 miles of railway. Putting 500 
ties as the product of an acre of woodland, from 60,000 to 100,000 
acres will have to be cut every year, and as it takes thirty years 
for a tree to grow to the right size, the railways will require from 
2,000,000 to 3,000,000 acres—or 3126 to 4687 square miles—of 
forest to aye the supply. At +his rate, the Railway Review 
says, there should be twenty-five acres for each mile of road, 

volving an investment of £100 in land per mile—a wise invest- 
ment, giving the railways an independent supply of ties. He 
stated that wood fuel is being superseded by. coal, and wooden 
bridges by stone or iron, In Europe wood in railway structures is 
very rare, and for ties mineral substances will be much dearer 
than wood for some time. The professor concluded his paper with 
some references to the necessity of planting trees to hold embank- 
ments together by their roots, po alder and willow to prevent 
erosion of streams, and the various kinds proper to plant for 
different p es and in different localities; also the prevention 
of snow blocks by having trees along the railway tracks. 


A DESCRIPTION has recently been given in the German technical 
press of a wire railway in connection with the coal-mining industry 
established near the Hersteigg, the products of which it brings 
to the main line belonging to the Southern Railway of Austria. In 
its alternating rise and fall during its distance of 3000 yards there 
is a useful excess of incline of about 142 yards, which, it is said, 
suffices to keep the line in self-acting working, after it has been 
started by means of the 12-horse power engine provided for that 
purpose. When there is no return load to be sent to the mine, 
the speed of the line can be regulated by a brake. Under these 
circumstances the cost of working the line is estimated at about 
2}d. per ton of coal. In its general arrangement the railway 
forms a straight line, and consists of two drawing ropes and the 
train rope. The line which is used for conveying the coal to the 
station is 1‘10in. thick, and is composed of 19 steel wires, each ‘18 
of an inch in diameter. The line on which the coal vessels are 
returned to the mine is only ‘66 of an inch thick, the 19 steel wires 
of which it is composed being only ‘13 of an inch thick. Both ropes 
consist of wires about 765 yards long, coupled to each other, and 
for the ropes a breaking strength of 73 tons per square inch section 
is guaranteed. At the ends of the ropes weights of 5 and 3 tons 
are applied in the usual way for obtaining the proper tension. The 
distance between the seventeen supports varies from 60 to 400 yards, 
The train rope is *6 of an inch thick, and consists of twelve soft steel 
wires of ‘07 of an inch diameter, and runs at a speed of about 18 
yards per second. The vessels which convey the coal follow each 
other at a distance of about 83 yards; thus thirty-six are always 
on the way to and the same number coming from the station. 
Each vessel contains about 10 bushels, or about a quarter of a ton 
of brown coal, the total quantity carried per hour being about 174 
tons, The cost of the line was about £5000 sterling. 


ed th But the actual number of deaths was in all proba- 
ility about 100,000 more than the above number. The male death 
rate was - at 15°35 per thousand, and the female at 14°81. 
Out of 390,644 deaths of males in which the ages were given, 
96,894 were under one year of age, and 163,880 under five years. 
Of 363,874 deaths of females of which the ages were given, 
78,372 were less than one year old, and 138,920 less than five years. 
No fewer than 38,398 persons are reported to have died from diph- 
theria, 22,905 from typhoid fever, 20,261 from malarial fever, and 
the large number of 91,551 of consumption. 


THERE were 2808 births and 1567 deaths registered in London 
last week. Allowing for increase of ulation, the births exceeded 
by 22, whereas the deaths were 213 below, the average numbers in 
the corresponding weeks of the last ten years. The annual rate of 
mortality from all causes, which had been equal to 27°1, 23°0, and 
20°5 per 1000 in the three preceding weeks, was 20°7. At the 
Royal Observatory, Greenwich, the mean reading of the barometer 
last week was 29°59in. The mean temperature was 38°3 deg., and 
0°5 deg. above the average in the corresponding week of the twenty 
years ending 1868. The lowest night temperature was 30°3 deg. 
on Monday, and the highest day temperature in the shade 44°7 deg. 
on Saturday ; the extreme range in the week was therefore 14°4 deg. 


Mr. JAMRS WIMSHURST has another new plate-induc- 
tion machine, which is remarkably simple as well as powerful. Two 
circular discs of ordinary window glass 14}in. in diameter are 
mounted about din. apart on a fixed horizontal spindle, and rapidly 
rotated in opposite directions by turning a winch handle below. 
Both plates are well varnished, and have 12 radial sector-shaped 

ieces of thin brass attached at equal intervals on their outer sur- 

aces. The twosectors on the same diameter of each are twice in 
each revoluti ily touched by two fine wire brushes at 
the ends of a curved metallic rod. The fixed conductors consist of 
two forks in a horizontal position, with collecting combs directed 
towards each other, and towards the two discs which rotate between 
them. To these combs are attached the terminal electrodes, which 
have ebonite handles, and may be shifted more or less a) The 
pat which can be made for a few shillings, is said to be con- 
siderably more powerful than a Voss machine of equal size and 
of much greater weight. 


Art the present period a comparison of the blast furnaces built 
and at work last year, as compared with the year 1881, will doubt- 
less be perused with interest. It would appear from the published 
returns that there were 963 furnaces built last year, against 968 in 
1881, whilst 575 were in blast in 1882, against 555 in the previous 
year. The greatest increase in the number of furnaces in blast 
was in Scotland, when 113 out of 148 built were in blast, against 
105 at work in 1881, an increase of five furnaces. Cleveland 
shows an increase of four on the year, 100 being at work, against 
96, but there was a decrease of three furnaces built last year, as 
compared with 1881. East Worcestershire had also an increase of 
four, 50 being in blast, against 46 in 1881 ; but there was a decrease 
of fiye furnaces built. In Glamorganshire there was also an in- 
crease of four furnaces blowing, so that the districts named 
furnish the whole of the increase. The chief changes in other 
districts were a falling-off of four in the north-east and north-west 
of England. The returns of the furnaces built in some districts 
pala convey a correct idea. Some of the old furnaces, 45 
in existence, will never be worked again, as they cannot now 
worked at a profit in competition with new forms. 


WHALEBONE has become the most valuable instead of the 
least valuable of the products of whale fishing. America has 
the lion’s share of the whalebone industry. This product is there 
supplied from only seven works—four in New York and three in 
Boston. The personnel is 110 to 120. The principal application of 
whalebone now is that in making whips and corsets. Steel has 
mostly displaced whalebone in umbrellas and parasols. Some years 
ago umbrella ribs were made in France of an excellent imitation 
of whalebone (not distinguishable, indeed, until fractured) ; but it 
is no longer heard of. nuine whalebone is often made white, 
and used with garments of muslin or the like, not being seen 
through these so easily as the dark sort. The newest application 
of whalebone is that to hats; it is cut into fine strips and inter- 
laced with straw. Such hats are very dear. Another novelty is 
‘* whalebone riband.” For this white whalebone is generally used, 
and the shaving is so thin that ordinary print can be read through 
it. Itis often coloured blue, red, or green, and used by saddlers 


in making rosettes, 
d d he excep lly thick strips cut for this purpose are 
rounded by being drawn through holes in a steel plate. 


In their report to the President of the Local Government Board 
on the metropolitan water supply for December, Messrs. W. 
Crookes, W. Odling, and C. Meymott Tidy say:—‘‘In our own 
previous monthly report we drew attention to the circumstance 
that, concurrently with the setting in of the winter season, there 
was, as there customarily is, a notable increase in the proportion 
of organic matter present in the water supply. In the report for 
the same period made to the Registrar-General—by Dr. Frankland 
—attention was also called to this increase; and further, the water 
distributed by four out of five of the companies taking their supply 
from the Thames, was pronounced ex cathedrd to be ‘unfit for 
drinking’ by reason of its ‘ organic impurity.’ Now we take upon 
ourselves to assert that the analytical results set forth in the report, 
which are not appreciably different from our own, do not afford 
ground for any such appalling statement; and that the million or 
more consumers of the water furnished by these stigmatised com- 
panies have not had their health in any way jeo ised by their 
consumption of the water supplied to them; and that they have 
not been placed, during the month of November, in any respect in 
a different position as regards injury to health, consequent on the 
character of their drinking water—admittedly unobjectionable in 
taste and appearance—from that in which they were placed during 
the summer months; when, owing to the different conditions of 
river life and change, the proportion of organic matter in the water 
was about one-third or one-fourth of its recent amount—the 
maximum of which found in any sample, as recorded in the report 
to the Registrar-General, was under three-quarters of a grain per 
gallon, or amounted to about the one-thousandth part of one per 
cent, of the reprobated water.” 


Walking-sticks of whalebone are also in good | }, 


MISCELLANEA. 


THE Birsen Zeitung announces that it has been decided to begin 
the construction next spring of fourteen forts at Kiel for the defence 
of that harbour, 


Mr. CHarites R. WALKER, C.E., of Cannock and London, has 
been awarded the premium of £100 offered by the Town Council 
of Pietermaritzburg, Natal, for the best scheme of sewerage and 
sewage disposal suitable for that city. The decision was left with 
four eminent civil engineers. 

THE Board of Trade have made the following rule, in pursuance 
of Section 5 of the Electric Lighting Act: ‘‘ The time provided for 
by Rules 4 and 11 of the Rules‘made by the Board of Trade shall 
be the 1st day of February, instead of two months from the date 
of — newspaper containing the first advertisement of the appli- 
cation.” 

TENDERS are being sought for the construction of a new graving 
dock at the south-east end of the Routh Basin, Cardiff. It is the 
intention of Messrs, Morel and Co., well known for their large 
shipping enterprise, to have one of the largest and most complete 
in the Bristol Channel. It will be 600ft. in length, with a caisson 
in the centre—thus accommodating two long vessels at the same 
time. Tenders are called for in a few days. 

Ir is stated that the North-Eastern Marine Engineering Com- 

ny, Limited, is about to erect an extensive steam winch manu- 

actory, as well as a forge for turning out the largest crank shafts 
and other uses in connection with marine engines. Land for these 
purposes .has recently been acquired by the company in close 
proximity to the present works, and we understand that building 
operations are likely to be commenced early in the ensuing 
spring. 

THE correspondent at Rome of a German a writes that the 
project of a tunnel under the sea between Calabria and Sicily is 
making rapid progress. The Venetian Railway Company has 
finished its surveys, and the plans have been submitted to the 
Minister. The length of the tunnel is 134 kilometres—84 miles— 
and the cost is estimated at 71,000,000 lire—£2,840,000—includi 
the 5,500,000 lire ,000—for the junction between the tunne 
and the Messina station. 

WE are informed that the ‘‘Sun” electric lamp has just been 
successfully installed at Messrs. Singleton and Cole’s premi 
Wolverhampton. It is also being installed at Messrs. Finlay a 
Co.’s lace curtain works, Doune, N.B., the Bowling Ironworks, 
Bradford, and elsewhere. The central station of the company, 6, 
Riding-house-street, Portland-place, W., is now, we are told, com- 
plete, and application has been made to the vestry to light a part 
of London from that centre. 

On the 11th inst. a finely-modelled iron screw steamer, which 
had been built at the Bridge Works, Chepstow, by Edward Finch 
and Co, for Messrs. C. O. Young and Christies, of Cardiff, was 
successfully launched. The dimensions are :—Length, 240ft. be- 
tween perpendiculars; beam extreme, 35ft. 2in.; and depth of 
hold, 18ft. 3in. She has been built under Lloyd’s special survey 
for the highest class, 100 Al, and will receive engines of 130 
nominal horse-power, to be fitted by the builders. 


THE programme for 1883 of the annual series of scientific and 
literary lectures, given at the Sorbonne under the auspices of the 
Association Scientifique de France, includes the following of 
special interest :—‘‘ The Physical Composition of the Sun,” by M. 
Faye, member of the Institute, 24th February ; “‘ Recent Progress 
in directing the Course of Balloons,” by M. Gaston Tissandier, 
director of the journal La Nature, 3rd March ; “‘ Origin and Method 
of Formation of the Metalliferous Ores,” by M. Dieulafait, pro- 
fessor at the Faculty of Science, Marseilles, 17th March. 

On Tuesday a large number of gentlemen were entertained 
on board the steamship Paramatta by the directors of the 
Peninsular and Oriental Steam Navigation Company. The Para- 
matta is the latest addition to the company’s fleet, and is a very 
fine vessel, 420ft. long, 43ft. beam, and 37ft. deep. Her gross 
tonnage is 4760, and her engines indicate over 4000-horse power. 
They are of the two-cylinder compound type, the cylinders being 
55in. and 100in. in diameter, with a stroke of 5ft. Gin. The screw 
is 19ft. 6in. diameter, and 28ft. pitch, Griffith’s pattern, four- 
bladed. Revolutions on trial trip, sixty-one; = 154 knots 
nearly. The ship has been built and engined by Messrs. Caird and 
Co., of Greenock. 

WE have received a copy of the tenth yearly edition of ‘‘ Cal- 
vert’s Mechanics’ Almanack and Workshop Companion.” This 
edition for 1883 contains a great deal of information in paragraphs 
and articles, which will, as usual, make it useful to artisans and 
others engaged in ical and other pursuits. We have also 
received a copy of ‘‘Calvert’s Pocket-book and Annual for 
Engineers, Mechanics, and Builders,” for keeping time, making 
notes, and cash entries, part of the book consisting of useful tables 
of measures, weights, squares, cubes, &c., conversion tables, 
decimal equivalents, &c., the other part being ruled paper. A 
table is given in this pocket-book relating to decimal equivalents 
of miles and parts of miles, but in illustration of its use an example 
is given which refers to knots and kilometres, figures for which do 
not seem to be given in the tables. 

In speaking of the Edison system of electric lighting in New 

York, the Scientific American says, the difficulties encountered by 
the Edison Light Company in the development of their public 
system in this city appear to be serious as well as perplexing. The 
main difficulty, arising from the lack of unison in the working of 
the engines, seems to have proved insurmountable except by a 
change of plan, including entirely new engines. The service has, 
however, been extended from eighty-five houses, with 2000 lamps to 
226 houses with 5053 lamps, with an average of 3000 lamps in con- 
stant use. A change has also been made in the price of the light. 
The charge is now at the rate of 2dols. an hour for a light equal 
to 2000 candles, or about the cost of gas at 2 dols.—about 8s. 3d.— 
a thousand cubic feet. The isolated system has been more suc- 
cessful than the public system. In a year and a-half, 154 installa- 
tions have been established in the United States, employing 29,192 
mps. 
In a letter to the Times on electric lighting versus gas, Mr. 
Octavius E. Coope describes the installation carried out by Messrs. 
Crompton and Co., in his house, Berechurch Hall, Essex, and 
gives the following figures in comparison: —‘‘ Estimate for gas 
plant, buildings, and erection, £740; gas main to house, £75; laying 
pipes in house, £200; cutting and making good again, £50; chan- 
deliers and brackets, &c., £268 18s.—total, £1333 18s. Cost of 
electric light: Four dynamo machines, £405; 220 Swan lamps, 
£55; 200 sockets for same, £10; cable, wires, switches, and cut- 
outs, £66 4s.; cutting and making good walls and floors and inci- 
dental work, £60; engine and boiler, extra fly-wheel and belting, 
£300 6s.; countershafting, £25; foundations to engine and flooring, 
£40; erection, laying wires, &c., and carriage, £90; buildings, 
£150; chandeliers and brackets, &c., £268 18s.—total, £1470 8s. 
The cost of the first outlay for electricity is, as will be seen, some- 
what in excess of the same for gas;” but instead of gasworks and 
refuse products, “I have a compact little engine, placed out of 
view, and which, when not driving the dynamos, is utilised for 
pumping water to the top of the house, or any other purpose I may 
require. Assuming that it would cost the same to manufacture 
1000 cubic feet of gas at Berechurch as it does at Brentwood, the 
costs are :—Electric light—200 18-candle lamps, each working 1150 
hours per annum: Coal, at 20s. per ton, £38 10s. 1d.; engine 
driver, at 30s per week, £78; renewal of lamps, 153 at 5s. each, 
£38 5s.; depreciation, 10 per cent. on cost of machinery, £74; 
depreciation, 5 per cent. on conductors, £4—total, £232 15s, 1d. 
Now for less than half this amount of light it costs me £200 a year 
at Brentwood.” Mr. Coope will probably find that 5 per cent. will 
not cover the depreciation on conductors, as, until ee recently. 
uninflammable insulations were sometimes made of mat 


damaging to the copper wire. 
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CONTRACTS OPEN—WHEELS AND 
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each of them until they shall have deflected 2in. for every foot of | tractor at his own mse, When the axles are all rolled two will 
internal diameter, or about 64in. in all, and should any of the tires | be selected from the lot, and after having been placed on i 
fail under this test the lot from which os are selected will beuncon- | 4ft, apart a ton weight will be let fall through 30ft. upon the centre 
ditionally rejected, and all the tires which may be damaged in this | of each of them, and the axles must stand two such blows without 
fracture; but should either of them 


th ior to thei ing into th tual | showing f 
sion of the company will have to be at once replaced by the con- fail, the wile of the axles will be unconditionally rejected, 


The materials used to 


be of descrip- 
tion of their respective kinds, and perfectly free from any defects 


are the 


whatever. The engineers are to have power to any means 


ado 
they may think advisable in order to satisfy fe that the 
kinds of materials stipulated for are actually used 
contract, The workmanship is to be o! 


throughout the 
character 
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throughout, and the degree of finish such as the engineers shall 
direct. All important parts are to be finished to standard gauges, 
and great attention is to be paid to the uniformity of dimensions 
throughout the whole number made. The name of the maker, 
together with the year of manufacture, also the letters ‘‘ E. B. R.” 
of the railway, must be stamped on the centre part of 
every axle, and each axle must be stamped with a progressive 
number, beginning at No. 1, and so on, upwards, and in 
addition the contractor will be ope to mark the packages 
for shipment “ Vid the Suez Canal,” and with other marks as 
will be directed. The journals of the axles are to be carefully 
coated with white lead and tallow, or such other preparation as 
the engineers shall approve, or, at the option of the i 


is no reason to anticipate any remarkable saving. It is quite true 
that horses—always perishable commodities—will be got rid of, 
but we have a heavy rope to be = in constant motion, and the 
failure of the rope in any place will disorganise the whole service. 
I think the system ingenious, and that it has been worked out with 
much ability, but that it solves the great mechanical problem, how 
to dispense with horses, I do not think. That a great deal of wire 
rope haulage is done in this country is true, but it is only used 
because no substitute can be devised for it; and those who have 
seen as much of haulage by rope and chain as I have, will be the 
last to place unlimited faith in the economy of the Hallidie system 
over horses in this country. J. R. WILson, 
Euston-road, January 15th. 


are to be painted with three coats of lead, and in addition 
are to be completely lapped with canvas steeped in melted 
tallow, and further protected by six pieces of wood packing, 
banded with two iron hoops, driven on tight in the manner 
directed. All other parts are to be painted with three coats of 
oil paint, so that the whole may be properly protected from 
corrosion during the sea voyage. All the parts, and particularly 
the journals, must be wr clean and free from rust at the 
time the coating is applied. The contract is to be executed 
in the most approved, substantial, and workmanlike manner, 
according to the direction of, and to the perfect satis- 
faction of, the company’s engineers, who shall have power 
to inspect the entire manufacture either personally or by 
deputy during the whole progress of the contract, and to 
reject any parts of the work they may disapprove, and 
their decision on any points of doubt or dispute which ma: 
arise in reference to the contract shall be final and binding on 

parties. No wheels and axles will be considered as accepted by the 
company until the engineers shall have given their certificate that 
they are satisfactory, but if defective, they will be liable to 
rejection, even after they have been certified or received 
into the possession of the company, but not after actual 
shipment to India. The contractors must not assign or 
sub-let this contract or any part thereof, nor allow any 
portion of the work other than in his own establishment, with- 
out the express t of the pany being obtai The whole 
of the work is to be delivered free on Senet vessels lying in any 
dock.or alongside any wharf or in any part of the stream at either 
of the ports of London or Liverpool, as the company may direct. 


The wheels and axles are to be delivered within two months from 


the date of the acceptance of the tender. Before payment can be 
made the contractor must send four copies of the invoice to the 
secretary of the company, 44, Gresham-street, London, E.C., who 
will submit them to the engineers and to the shipping agents to be 
certified. No payment will be considered as | y becoming due 
to the contractor until the completion of the contract, but advances 
of money on account may be made io him at such times as the 
engineers may recommend to an extent not exceeding 90 per cent. 
of the contract value of goods delivered, the balance being 
retained, without interest, until the engineers shall have given 
their written certificate of the satisfactory completion of the con- 
tract. It is, however, expressly understood that such advances 


. are in nowise to be considered as evidence of every particular 


quantity of work having been executed, or of the manner of 
its execution being satisfactory, or in any other way to relieve 
the contractor from the liabilities he may sustain under the terms 
of the contract. Tenders must be addressed to Mr. E. H. Smith, 
Eastern Bengal Railway Office, 44, Gresham-street, London, E.C., 
and sent in before twelve o’clock at noon on Thursday, the 25th 
inst., and endorsed ‘‘ Tender for Wheels and Axles.” 


LETTERS TO THE EDITOR. 


WIRE ROPE HAULAGE ON TRAMWAYS. 

Sir,—I have read with interest your article on Hallidie’s wire 
rope haulage system, and with your permission I would like to 
make a few remarks about it. That the system is in operation in 
San Francisco and Chicago is quite true, but I submit that this is 
no proof whatever that it can be worked with equal success in this 
country. In the United States railway locomotives run down the 
middle of principal streets, but they would not be tolerated here; 
and it cannot be argued that because a given mechanical system 
of working street railways will answer in one country, it will answer 
in another. It may work, or it may not. So far as I am 
aware, the streets in Chicago and San Francisco, where it is worked, 
are twice as wide as the streets where it is proposed to be worked 
here, and our streets are intersected by water and gas pipes and 
sewers ina way to which no parallel exists in the streets worked 
under Hallidie’s patents in the United States. 

I note that you speak very cautiously concerning the ical 


SHIPBUILDING IN 1882. 

Srm,—The table which you pane. at page 20 is so interesting 
that I have made a summary of its contents, which I enclose. It 
brings a the builders of each town, and shows at a glance 

t 


working of street tramways by steam, and justly so. The whole 
history of the attempt to use locomotives for this purpose is one of 
disaster. No one has, so far as I know, yet succeeded in maki 
steam pay on tramways. I have recently endeavoured to get statis- 
tics that would be trustworthy on this subject, but I can obtain none; 
and I challenge the advocates of the system to cite a single well- 
proved instance in which tramways have been worked by steam 
cheaper than by horses. I will not have figures regarding the first 
six months of working, while the engines and cars are all new; we 
have had enough of that kind of thing from Paris, out of which 
steam tramway locomotives have at last been cleared, after thou- 
sands of francs had been lost in trying to make them a success. 
Brown, Merryweather, Hughes, and a dozen others have all tried 
to make steam tm cars pay, and all, I believe, unsuccessfully. 
In Leeds and Manchester, and towns where there are girders instead 
of rails, it is just possible that they may be made to compete with 
horses, but on London tram roads never. 

I notice that you speak with great caution concerning the deduc- 
tions to be drawn from the American results, and very properly 
so. You say that in San Francisco the Hallidie system has been 
found to work tramway traffic so cheaply that it earns from 14 to 
30 per cent. on the capital expended. I know that this statement 
has been made verv authoritatively in the United States, but it has 
always struck me that it isa very curious statement. The differ- 
ence between 14 and 30 per cent. is very great, and I do not pre- 
tend to know what the statement means. Is it intended to imply 
that the earnings are much larger at one time of the year than at 
another, or simply that the percentages are calculated on different 
bases? You say that “‘ In England, or at any rate, in London, the 
cost of installation will no doubt be larger than in San Francisco 
or Chicago.” On this point, Sir, you are quite right. In fact, no 
one can tell what the cost of putting downa idie road in this 
country will be. 

You are equally cautious when you say ‘‘it is estimated that the 
working expenses and profits on the tramways in London would be 
as follows.” You do not say it is your estimate, or I would ask you 
for explanations which I must now seek elsewhere. The North 
Metropolitan Company, with a dividend of 9°5 per cent., has a 
working expense of 73°75 of the total receipts. It is estimated 
that the cost of cable haulage would be 37°75 per cent. This is a 
reduction of very nearly, but not quite, one-half of the working 
expenses, while the profits are nearly doubled. On the London 
Street Tramway the working expenses are 82°5, the dividend 7°75. 
With cable haulage the cost is to be reduced to 39 per cent. of the 
total oF in nearly one-half—but the dividend is to be 
augmented more than fourfold. Again, if we take the London 
Street Tramway Company, we have working expenses 74 per cent., 
dividend 8°75 per cent.; but by cable haulage the working expenses 
are to be 41°75. Here there is a saving of much less than 60 per 
cent., while the dividend is not quite doubled. 

Figures such as these possess no real value whatever, and when 
I come to examine the Hallidie system in detail as a mechanical 
engineering device, I see that, although excellent in its way, there 


who are the largest builders :— 
Tron vessels built in 1882. 
Glasgow. Sunderland (continued). 

Vessels, Tons. Vessels. Tons, 
Stephens and Son .. 16 29,570 | Osbourne and Gra- 
Elderand Co... .. 6 25,915 ox os so 9,329 
J.and G.Thompson 5 23,513 | Pickersgilland Sons 5 6,260 
Dobie and Co. .. 8 19,952 Austin owe op §& 5,248 
Connell and Co. 5 =:19, 118 — 
Barclay, Curle, and 89 158,611 

London and Glasgow Hartlepool, 

Company .. .. 7 15,639 Vessels. Tons. 
DuncanandCo. .. 6 10,660 | Gray and Co. 20 $8,050 
Aitken and Mansell 5 10,353 | Withyand Go... 12 20,960 
Henderson and Co.. 3 8,450 Irvine and Co... “ 5 5 507 
A.andJ. Inglis .. 2 7,319 
Murdochand Murray 7 6,247 37 64,587 
NapierandSon .. 2 6,010 

81 198,477 Stockton. 
Paisley. P id Co. 10 
isley. earce an 19. 
Vessels. Tons, | Hichardson, Duck, 
19 37,482 
Dumbarton, 
Vessels. Tons. Middlesbrough. 
Denny Bro! 21,261 Vessels, Tons. 
MeMillan eo ee 17,188 | Dixonand Co... .. 14 25,881 
14 38,449 Hull. 
Port Glasgow. s Vessels. Tons. 
Earl’sCompany .. 6 11,755 
ussellandCo. .. 14 18,619 itby. 
Reid and Co. .. 6 7,633 
MumygendCo 5 4917 | .. 8 18,981 
, 9 
om Southampton. 
. Tons. un 
Caird and Co. Papa 14,089 andCo... .. .. 6 18,462 
Scott an: co 66 10,924 
Steeleand Co... .. 6 9,470 Liverpool. 
Vessels. Tons. 
16 34,483 ant Gen 20,475 
itter an: 14,769 
A ‘ol ‘ 
Tons. 19 35,244 
Hall, Russell,andCo. 3 4,776 
Blyth. Vessels. Tons. 
Vv Sena. Barrow Company 7 27,559 
Hodgkin and Co. 5 8,158 Whitehaven. 
Vessels. Tons. 
Whitehaven Com- 
Vessels. Tons. pany 5 6,265 
Palmer’s Company.. 22 40,129 
Mitchell and Uo, .. 14 26,793 Belfast. 
Tyne Iron Ship Com- 

pany .. .. 9 17,019 Vessels, Tons. 
Leslieand Co... .. 8 16,371 | Harlandand Wolff.. 6 18,590 
Swanand Hunter.. 9 15,675 
Richardson and | = 8 15,573 Total. 

Schlesinger, Vessels. Tons. 

andCo,.. .. .. 8 14,960 | Glasgow .. .. .. 8l 198,477 

78 149,550 | Dumbarton |. 14 38)449 

Port Glasgow 25 «31,169 

South Shields. Greenock .. .. 16 84,483 

Vessels, Tons. Aberdeen... .. .. 3 4,776 

Sunderland. Sunderland 89 158,611 

Vessels. Tons. | Hartlepool.. .. .. 37 64,587 

Doxford and Son .. il 22,7! « 37,402 
J. L. Thompson and Middlesbrough 14 25,881 

R. Thompson and Southampton .. .. 6 13,462 

Sunderland Com- Whitehaven 5 6,265 

pany 1£,193 Belfast .. 6 18,590 
BlumerandCo. .. 7 11,865 _ 

Batram and Haswell 6 10,706 464 902,855 


But it appears to me that the list is far from complete, as many 
ports are omitted where undoubtedly iron shipbuilding is i 
on—London, Dundee, Leith, South Wales ports, Birkenhead. 
However, 464 vessels, of nearly an average of 2000 tons each, 
must have required a deal of hammering to put together. 
Gateshead, January 14th. R. 8. NEWALL, 


S1r,—Referring to your paper of the 12th, giving tonnage built 
last year, we beg to point out that you are in error regarding 
vessels built by us, the Androsa, Chateau Lafite, and Darjiling, 
being completed in 1881, while several built by us in 1882 are not 


entered. OSWALD, MORDAUNT AND Co. 
Shipbuilding, Engineering, and Repairing Works, 
Southampton, January 15th. 


FLYING MACHINES, 

Srr,—I will deal as briefly as ible with the points under dis- 
cussion before proceeding to the further expression of opinion 
which you invite. 

(1) With regard to the case of the two engines, one of which is 
twelve times as large as the other. The piston area of the larger 
one would, as you truly say, vary as the square of the diameter, 
and would therefore be 144 times that of the smaller; the length 
of the crank would be twelve times as great, and the resultant 
crank effort would therefore be 1728 times as before. But the 
strength of the shaft is also 1728 times as great, that is to say, in 
this particular respect, as well as in others, the a 
strength of the large one is exactly equal to that of the smaller, 
and it is clear that the power and weight vary as the cube of the 
linear dimensions. As to the argument being taken as referrin, 
to the whole model, I beg to point out that I took the very part o 
the machine specially refe’ to in your article. 

(2) I had not forgotten the existence of the whale, neither had I 
forgotten the p for which it is adapted, and, therefore, I 
purposely avoided citing as analogous to a ship ar animal which 

nds so much of its time beneath the water. As a creature 
ting ly immersed upon its surface, the nautilus seems, how- 
ever, to 


ly com with our rowing and sailing craft, and | line 


moreover the largest creature of the kind. Howbeit, let the 
case of the whale be taken and a few figures in connection with 
it. One of the pages whales ever caught measured 95ft. in 
length and weighed 249 tons. The Servia—not to take an 
extreme case—is 530ft. long and of 8500 tons burden. It will be 
found that such a tonnage is amply sufficient to enable her to be 
propelled by muscular power—that is to carry a sufficient number 
of men to produce 10,500-horse power—if steam power were not 
forthcoming, and this directly meets the first argument in the 
article. Moreover, though it would be interesting to have a clear 
demonstration of the reasons why whales are not bigger than they 
are, such a demonstration would unfortunately, in the face of the 
above facts, quite upset the argument in question. 

(3) By referring to my letter you will see that all the diagram is 
set forward to prove, and what it does prove, is that a bird may 
sustain its weight in the air by the exertion of a force much less than 
that weight. ‘Thus the statement in your article which altogether 
denies this, except for upward currents, remains unproved. The 
matter is a most important one and not by any means self-evident, 
It is perfectly true that the current does not exist with reference 
to the quiescent plane. But it just as certainly does exist when 
the bird, which the plane represents, begins to exert force. The 
object of the diagram is to show that the small horizontal force 
OS counteracts the horizontal tendency of the wind to move the 
plane, that is the bird. At the same time the weight of the bird 
is sustained by the vertical forcePS. The bird, therefore, remains 
absolutely at rest in space, the wind notwithstanding. I took 
care not to enter upon the debatable ground as to what action 
nny oe this necessary force which, acting for hours, can scarcely 
be due to momentum. What the elementary facts you quote have 
to do with the argument it is rather hard to see. trust I have 
been sufficiently explicit in refuting the charges of oversight, 
forgetfulness, and error which you think fit to make. 

Coming now to the point on which you ask an opinion. The 
article unmistakably and clearly intimates that the weight on a 
brake is analogous to the weight of a bird, and the distance passed 
over by the rim of the brake-wheel to that moved through by the 
wings. As the formula is given, it is easy to insert approximate 
values. The weight of the bird is 30 lb., the distance passed 
through by the centre of the wing, from 3ft. to 5ft, The number 
of strokes when rising or stopping suddenly is, according to 
observers, from three to four per second, These data give from 
4-horse power to 1-horse power, This wing velocity is no doubt 
maintained only for short periods ; still, if the formula and reason- 
ing were correct, this incredible power would be exerted, though 
even for a short time. But, from accounts of those who have 
handled the albatross, there seems little warrant for assuming 
anything like the power of a man. 

f the action of the wing could be assumed to be similar to 
that of a plane surface, the resistance might be found from any 
one of the formulasin use connecting the pressure and velocity of the 
wind, Although the wing action is not exactly thus, the resist- 
ance is at any rate, as you say, a function of the velocity, 
and that function probably the square. little considera- 
tion would show that, this being the case, we should 
expect the wings of birds to decrease in size with the increase of 
the bird. This de Lucy has shown to be true, and from measure- 
ments of the ladybird, stag beetle, pigeon, and stork, Professor 
Thurston calculates that a man of the ordinary weight should be 
able to fly with wings having an area of 40 square feet, Ville- 
neuve gives a length of 10ft. for a bat having the weight of a 


man, Hastings makes the surface from five to ten times 3 VW, 


the area being in square centimetres and the weight in grammes, 
These conclusions point to the absurdity of the dimensions allowed 
by some writers; as, for instance, Hartwig, who gives from 12,000 
to 15,000 square feet, and also to the fact that the mode of reason- 
ing adopted in your article to arrive at the spread of wing, and 
consequent weight of bone, differs at any rate from that of the 
most recent scientific workers, H. 8. HELE SHaw. 
University College, Bristol, January 16th, 


[Professor Shaw still — to us to be mistaken in his views, 
and in order to prevent this discussion taking too wide a range, we 
shall confine ourselves to one portion only of the subject, putting 
the rest on one side forthe moment. Obviously the most important 
question raised is the work expended by a hovering bird. It is 
clear that if the bird merely extended its wings and gave them no 
motion it would fall to the ground, the velocity of fall being 
retarded by the resistance of the air. But in falling work must b 
done on the air which may be measured by the difference between 
the actual final velocity of the bird on touching the ground and 
the theoretical velocity. We may take the case of a bird swooping 
down to the ground from, let us say, the height of 99°37ft., when 
its final velocity if it had fallen freely would be 80ft. per second; 
but the bird may arrive at the surface of the ground with 
little or no velocity. Let us assume that the bird weighs 
10 lb, Then it is clear that in the arrest of its descent 
not less than 1000 foot-pounds of work have been done on 
the air in some way. If now we take the case of the same bird 
soaring, it is evident that to attain a height of 100ft. it must expend 
1000 foot-pounds of energy at least, and this will be exe on 
the sir. But much more than this will be required. It is well 
known that the resistance of a liquid such as water to the thrust 
of an oar, dle-wheel, or screw propeller is determined alto- 
gether by the weight of water sent astern and its velocity, 
and the broad rule has been laid down by Rankine that that pro- 
ller is best which sends astern the largest weight of water at the 
east velocity. Assuming that the same truth holds good of elastic 
fluids like air, we find that the bird’s wing must act to a great dis- 
advantage as compared to an oar moving through water, because 


ried | it sends a small weight of the fluid downwards at a very high 


velocity. In other words, a very considerable amount of work is 
done in putting air as well as the bird in motion, and the 
utilisation of a current of air in causing the ascent of the 
bird will in no way affect the work to be done, save in the 
way that we have already pointed out, namely, that the 
time expended in attaining a given height will be greater in this 
case than if the bird climbed straight up, so to speak, at once. 
But no matter in what way a given height is reached, the work done 
by the bird cannot be less than that represented by its weight 
multiplied by the height. If Professor Shaw can prove that 
elastic fluids give reaction in a way differing from that of water, 
then the problem may assume a new aspect as regards was’ 
power. On this subject, however, we are not aware of the 
existence of any published information, for the subject has never 
been investigated, experiments with fans in cases hardly bearing on 
it. When our bird has attained a height of 100ft., if it intends to 
remain there without rising or falling sensibly it must exert 
muscular force, and what that force will be is the point to be 
decided. The condition of the bird is, however, precisely that of 
the break weight ona dynamometer ; of which itis known that the 
wer expended is equivalent to the weight in pounds multiplied 
“ the angular — of the pulley in feet per minute and 
divided by 33,000. Professor Shaw seems not to have caught our 
meaning, and we can, perhaps, better convey it to him by saying 
that a strict parallel to the case of the bird would be supplied by 
a boat, which a rower, by the aid of oars, would attempt to keep 
stationary in still water while some one attempted to pull the boat 
astern by a tow line. In the case of the bird gravity takes the 
place of the pull on the tow line, and wings take the place of oars, 
and we now venture to submit the following problem for solution 
to our correspondent :—Let it be supposed that a Cambridge racin; 
crew, pulling thirty strokes a minute, can impart a velocity o' 
twelve miles an hour to tkeir boat. Now let us ape that a line 
is attached to the stem of the boat, one end of which line shall pass 
over a pulley, and that sufficient weight is hung on the line toimpart 
a velocity of twelve miles an hour to the boat with her crew sitting 
in her but not rowing. Next let the boat be turned round and the 
attached to her stern, If matters are suitably arranged the 


JAN. 19, 1883. 


THE ENGINEER. 


45 


boat will then move astern at some velocity less than twelve miles 
an hour, depending on the shape of the boat, This difference may 
be a Let the crew now proceed to pull as before at just 
such a speed as will keep the boat stationary. What proportion 
will the power then exerted by the crew bear to the power 
expended when the boat was not secured by a line? In the case of 
the bird the action of gravity is direct, instead of taking place 
through the medium of a pulley. If Professor Shaw should sa; 

that the work expended by the boat’s crew will be the same in bot 

cases, then we say that the work expended by the bird in hovering 
will probably be the same that it would expend in flying upwards at 
a velocity identical with that which it would have when, during 
falling with outstretched wings, the resistance of the air exactly 
balanced the action of gravity, and the rate of fall became 
constant.—Ep, E.] 


COMPOUND ENGINES, 

Srr,—I am inclined to think that your correspondent Mr, 
Reuben Bramhall, in his letter in a recent impression, is not 
placing the saddle on the right horse in ascribing the circumstances 
of not being able to get within 12 lb, per square inch of the boiler 

ressure into his high-pressure cylinder ‘‘ to the crippled area of 
the steam ports,” for although the said cylinder had ‘‘ improved 
double short slide valves with cut-off plates fitted with hand 
regulating motion of simple and efficient construction,” still it 
would no doubt have a throttle valve to regulate the speed, and, 
as is evident from the diagrams Fig. 4, the engine had a compara- 
tively light burden to overcome; with the expansion valves set to 
cut off at about four-tenths of the stroke, the throttle valve was 
wire-drawing the steam, and this alone would account for the 
diminished initial pressure. Had the ports been crippled in area to 
any great extent, I would have expected the exhaust line to have 
been much worse, Iam assuming Fig. 4 to be the high- ure 
diagram, as, in the absence of atmospheric lines in Figs. 3 and 4, 
they are apt to mislead, 


" Tenclose a set of yg taken from an engine fitted with cut- 
off plates ted by hand, which I think will please Mr. 
Bramhall. They are taken from a pumping engine which has no 
throttle valve nor governor, and the piston moving very slowly. 
They are within one pag of the boiler pressure at the com- 
mencement of the stroke. , 

To get out of his difficulty, your dent referred to re- 

laced the high-pressure cylinder with one the same diameter, but 
fitted with automatic cut-off gear. 


Fig. 2 


T enclose two woodcuts showing how my patent “simple” cut- 
off valve gear can be applied to old engines without entailing the 


Fig 3 


expense of a new cylinder. Fig. 2 shows the application for 
two short slide valves, and Fig. 3 for the single slide. I also 
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FIC. 5 


enclose a set of diagrams taken from a compound engine, originally 
fitted with ordinary single slide valve. And a set after the same 


/ 


engine had my patent cut-off valve gear applied, The saving from 


this alteration was well known, as one of the departments of the 
mill which had previously been driven by a separate steam engine 
was ted to the pound engine with even a less consump- 
tion of fuel in the steam boiler than what had formerly been the 


FIC. 7 


case when supplying steam to the compound engine alone. I am 
this cut-off to all kinds of steam engines, 
and I it exhibited in London two years ago, which is referred 
to at p, 211 of THz Encinzgr for September 27th, 1880 

184, Buchanan-street, Glasgow, JOHN TURNBULL, JUN. 


THE LAWS OF PROJECTILE MOTION IN VACUO, 

‘Srr,—I am sure a large number of your readers must have read 
with as much pleasure as I did Professor Lodge’s masterly article 
in your last impression, Its lucidity is admirable, and the value 
of such articles to men who, like myself, have not time for much 
reading, cannot, I think, be overrate: 

There are two points on which, if Professor Lodge would further 
enlighten—shall I say myself, or rather a thousand others—he 
would confer a great favour. First, he states that whether the 
projectile be discharged in a vertical or horizontal direction the 
result is the same; and I wens that this is based on the 
assumption that the projectile fired vertically upwards would have 
the same angular velocity as the surface of the earth, namely, 
about 1000 miles per hour at the equator, or would this be true if 
the earth did not revolve on its axis? In other words, would this 
be true if the gun was placed at the north or south pole, its axis 
parallel to that of the earth? 

Secondly, can Dr. Lodge tell us without much trouble why it is 
ee the projectile revolves in an elliptical path instead * f in a 
circle ? 

As comets approach so close to the sun, is it possible that the: 
may have been projected from his surface? If we find one body 
rotating round another body B in a track which never approaches 
B nearly, that is proof that A never formed part of B; but con- 
versely, if we find A coming very close to B, or touching it, is not 
that evidence that it was projected from B? F. Dare. 

January 15th. 


AN EXTRAORDINARY BOILER EXPLOSION. 


WE have on more than one occasion pointed out that although 
by far the greater proportion of boiler explosions are the result 
of strictly preventible causes, yet that explosions do now and then 
take place for which it is impossible to find any satisfactory explana- 
tion, save the sudden generation of a very large volume of steam 
and a corresponding augmentation of pressure. A remarkable 
instance of such an explosion is supplied by the total destruction 
of a locomotive engine near Dunbar Station of the North British 
Railway, on the 4th of September, 1882. 

Major-General Hutchinson’s report to the Board of Trade on this 
explosion has just been made public, and we reproduce in full the 
conclusions at which he has arrived. It will be seen that in this 
case all the testimony goes to show that a completely new loco- 
motive, in excellent order, exploded with terrific violence, and 
without any assignable cause ; for the defects spoken of by General 
Hutchinson could have in nowise brought about the results which 
the report describes. We put forward no theory on the subject, 
but we may point out that such events are by no means so rare as 
might at first sight be supposed. 

The cause of this disastrous boiler explosion, says Major-General 
Hutchinson, is involved in much obscurity. The engine, a com- 
paratively new one, having commenced work only in 1876, and 
fei nc nage mileage of only 186,119 miles, had come out of the 

owlairs shops, after a complete overhaul, in March last, since 
which time, with the exception of trifling repairs, it had been 
running without any leakage or other important defects having 
been observed in the boiler or fire-box. The fire-box had been 
examined at the usual quarterly inspection on the 23rd June, when 
it was reported to be in good condition, and had been again 
examined on the 28th August, three days before the ex- 
plosion, when a new fusible plug had been substituted for 
the old one—these are ns every month—and had again 
been found in good order. The safety valves—two in num- 
ber on the dome of the engine, each 24in. diameter—had been 
adjusted to blow off at 137 Ib., slightly less than the working pres- 
sure of 1401b., on the 14th August. To increase this pressure 
would have required the removal of the dome cover, not an easy 
operation unless when the engine is in the sheds. The engine had 
been used by a strange driver, who had brought it back from a long 
os on the morning of the explosion, and stated that the safety 
valves were blowing off freely at a pressure of 130lb. Another 
driver had been on the foot-plate of the engine just before it 
started on the evening of the 1st September, and stated that the 
steam was easing off at the safety valves, and that the pressure 
gauge showed 1251b. The fireman of a pilot engine which had 
— the rear of the goods train, drawn by No. 465 engine, at 
nbar to help it up the bank to Grantshouse, had heard engine 
No. 465 blowing off steam just as it started; the pilot iutvee land 
not heard this. This same fireman had seen engine No. 465 taking 
water at Dunbar, when the driver was on the ground oiling; he 
heard the fireman shout twice to him to turn off the water, which 
he did after the second shout, He had then observed three men 
on the engine. 

With regard to the train itself, it appears to have left Leith 
Walk at 8.15 p.m., ten minutes late, with thirty-seven loaded 
wagons, three empty ones, and a van, the maximum load for an 
engine being of the class of No. 465, being fifty loaded wagons to 
Dunbar, whence a pilot engine would assist the train up the bank 
to Grantshouse. The train slacked at Piers Hill, where it is 
probable that the third man—a wine and spirit merchant—joined 
the engine; did not wep at Portobello, as the driver ought to have 
done—as he had not a full load on—to pick up wagons, unless he 
received a signal to proceed from the Portobello yardsman, that 
there was nothing to pick up; and this signal he did not 
receive, as the yardsman intended him to stop, having 
wagons to forward. The train reached Dunbar at 9.25 p.m., 
not being due till 9.41 p.m.; as it started from Leith 
Walk ten minutes late, it must—allowing for the time which 
should have been occupied in stopping at Portobello—have run the 
distance of twenty-nine and a-half miles in a-quarter of an hour 
less than the allowed time, though at the same time the average 
— would not even so have exceeded twenty-five miles an hour. 

he train moved away from Dunbar advanced signal at 9.45 p.m., 
and, after proceeding a short distance with the pilot engine at the 
back of the train, the explosion occurred at 9.47 p.m. The down 
goods train, which ran into some of the wreck caused by the 
explosion, had left Innerwick at 9.35 p.m., and, being due at 
Dunbar at about 9.50 p.m., must have been approaching very near 
the engine of the up goods train when the explosion occurred ; and 
this tallies with the statements of the driver, fireman, and guard of 
the down train. 

From the above it will be observed that the deceased driver of 
the up goods train committed two grave offences after starting 
from Leith Walk, first, in allowing a stranger (who turned out to 
have been a wine and spirit merchant, residing at Jock’s Lodge, 
near are) to ride upon the foot-plate of the engine (probably 
Piers Mill, the train slacked its speed); and, secondly, 


not t Portobello to 
complete lend (which wea ton wagons under the masimum), 


his reason for not stopping having probably been to avoid its being 
observed that a stranger was on the engine. He was next seen at 
Dunbar oiling his engine, both by his own guard and by the fire- 
man of the pilot engine, who neither of them thought him 
the worse for ion The de driver was forty-one years 
of age, had been nineteen years in the service, and fourteeu years 
driver. He had been reported several times for various offences, 
but never for drunkenness, though from the guard’s evidence it 
would 3 that he was not a strictly sober man. At Dunbar the 
guard of the goods train observed the stranger on the engine, and 
in reply to his inquiry as to what he was doing there he replied, 
“Tam a locomotive iaspector out testing coal.” 

The above are the principal facts connected with the train 
prior to the explosion, which occurred, it will be seen, 
shortly after the train had started—after taking in water— 
from Dunbar advanced signal, with by no means a heavy 
load, and assisted by a pilot engine up the rising gradient to 
Grantshouse, steam having been seen + off from the safety 
valves when the engine started, the working pressure having been 
nominally 140 lb., but actually, if the statement of driver Bryson 
—who had been on the engine before it started—is correct, not 
much more than 125 Ib. I first saw the f ents of the exploded 
boiler and fire-box in situ before any of the principal pieces had 
been removed; their position, to which I have before alluded, was 
sufficient indication of the enormous force of the explosion, which 
would appear to have acted with the greatest energy to the left of 
the direction in which the train was running. Nearly the whole 
of the front barrel plate separated into two nearly equal portions, 
having been thrown 485 yards and 260 yards to the left and left 
front of the engine, the smoke-box, with the tube seating wrenched 
from it, having been thrown ninety-six yards to the front and 
slightly to the left; whereas the copper fire-box, less a portion of 
its right side, but with part of the outer shell and with the tubes 
still hanging to it, was thrown twenty-nine yards slightly to the 
right front, the other piece of the copper fire-box, with the whole 
of the outer shell, having been thrown eleven yards directly to the 
right. It was impossible to examine the fragments in situ, but after 
their removal to Cowlairs I made a careful examination of them on 
two separate occasions. The result of these examinations did not 
enable me to arrive at any satisfactory conclusion as to the causes 
of the explosion, for, so far as I could ascertain, there was no 
corrosion, no bad material, and no defective stays sufficient to 
account for it; there was slight pitting observable, and in the 
fractured surfaces of both barrel-plates and in the back-plate of 
the outside shell of the fire-box there were two places showin 
imperfect union between the lamin of the plates; the worst o 
these was on the fire-box plate, and extended for about 4ft. 
horizontally and 2ft. vertically near the angle on the 
right-hand back side. The defective stays were very few 
in number, and were on the left-hand side and near the 
back of the fire-box. The cast iron dome — metal lin. 
thick—22in. in external diameter, secured to the dome seat by 
twenty-one studs Jin. in diameter, had been projected about 325 
yards to the right. It had been torn off through twelve studs, 
and through the solid metal for the remainder of its circumference. 
No signs of flaw were visible in the surfaces of fracture of the cast 
iron. The steam pipe, 4}in. in diameter, made of ,‘;in. copper, 
was picked up close to one of the large pieces of the barrel, 260 
yards south-east of the engine; it was broken into two lengths 
and somewhat flattened. The pressure gauge was but little 
damaged; the water gauge was destroyed. The safety valves, 
which had been attached to the dome, bad separated from it, and 
were picked up close to it. The fusible plug, which had been 
inserted in the crown of the fire-box only three days before the 
explosion, was found perfect, and without any incrustation on its 
lower side. 

From the difficulty in assigning any sufficient cause for the 
explosion, I suggested to the locomotive superintendent of the 
North British Railway the desirability of testing the boiler of a 
sister engine—of which there are several—which had run nearly 
the same number of miles as No. 465, and which was as nearly as 
possible in the same condition, so as to endeavour to ascertain its 
weak points. He at once acceded to the suggestion, and the 
experiment was subsequently made with the boiler of an engine 
of about similar age and work, and which had undergone about 
the same repairs as No. 465. The boiler was gradually pressed 
hydraulically up to 5001b. to the square inch, when, as some of 
the fire-box stays were beginning to give way, it was considered 
advisable to stop. It was then found that six fire-box stays had 
given way, five on the right side towards the rear, and one on the 
left side towards the front. There bad also been a good deal of 
oozing from the dome-seat joint, but nowhere else. The result of 
the experiment did not therefore indicate that there was any 
specially weak point about the boiler or fire-box, the yielding of 
some of the fire-box stays under the high pressure of 500 lb. to the 
square inch being a result that might naturally have been 
expected. The steam pressure gauge which had been in use on the 
engine, and the tube of which had been very slightly damaged, I 
found upon trial to register correctly up to a pressure of 200 lb. 
After a careful consideration of all the circumstances connected 
with this explosion, I am unable to arrive at any other opinion 
than that it was caused by a sudden generation of very high- 
pressure steam, acting with irresistible force alike on the fire-box 
and barrel of the boiler, and which force neither the safety valves 
nor the steam pipe—which was presumably open, as the train was 
in motion—were able to deal with. But for the fact of there having 
been a new fusible plug in the crown of the copper fire-box, which 
must, it is conceived, have been melted had the crown of the fire-box 
become heated from want of water, it would have been only 
natural to have blamed the deceased driver for neglect of duty in 
having allowed the water in the boiler to get too low, especially as 
he had been guilty of the serious offences of allowing a stranger to 
be with him on the foot-plate, and of not stopping, as he ought to 
have done, at Portobello, to fill up his load. In addition also to 
the fact of the fusible plug not having been melted, there were no 
evident marks of scorching on the inside of the crown of the fire- 
box, and moreover, as the engine was moving on a rising jient 
of 1 in 200, even had the water been rather low, it would have 
tended rather to cover the crown of the fire-box than to leave it bare. 

Explosions of a nature somewhat similar to the present one, 
and to be explained only by the fact of a sudden generation of 
high-pressure steam, have occurred before this, the most notable case 
being that of the explosion of a boiler of a Caledonian Company’s 
engine, when running at a speed of thirty miles an hour, near 
Carlisle, in April, 1856. 


The following statement of repairs to boiler and fire-box of No. 465 
engine is appended to the report :—St. Margaret’s, 12th March, 
1878: All ort tubes driven up, fifty-two. taken out that would 
not drive up, pieced with — and put in. Stays in fire-box 
hammered where leaking. tube ferules renewed where bad. 
Plug holes retapped and plugs renewed. Smoke-box door made 
tight. Boiler tested’ with steam and safety-valves fixed at 
150 Ib. pressure per square inch. Damper repaired.’ St. Mar- 
garet’s, 26th April, 1879: Tubes all driven up. Tube ferules in 
fire-box all renewed, and a number of stays in box hammered up. 
Plug holes retapped, and plugs renewed. Rivets in framing foot- 

lates renewed where loose. Safety-valves renewed. Boiler tested 
in steam, and safety-valves fixed at 150 Ib, pressure per square 
inch. Cowlairs, 27th March, 1880: 224 tubes expanded and re- 
feruled. Twenty-four copper stays renewed. wash-out and 
lead plugs examined. St. Margaret’s, 15th May, 1880: Boiler 
pad with steam pressure 140 Ib. per squate inch. Cowlairs, 
9th October, 1880 : 224 tubes expanded and referuled. All wash- 
out and lead plugs examined. Cowlairs, Ist April, 1882: New 
copper half-tube plate put in; new expansiof! angle irohs put in. 
Twelve expansion han at jt Six new lengituditial stays put 
in, 198 pleoed brass tubes 10ft, Lin, x _ in in, Forty water 
lin, dinmetér, Smoke- repsired, 
out and plugs examined, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyveau, Rue de la Banque. 
BERLIN.—Asuer and Co., 5, Unter den Linden, 


I 
LEIPSIC.—A. Twietmeyer, Bookseller. 
NEW YORK.—Tae Witmer and Roorrs News Company, 
81, Beekman-street. 


PUBLISHER'S NOTIOE. 


*,* Next week a Double Number of THE ENGINEER will ry sep) 
containing the Index to the Fifty-fourth Volume. The Index will 
include a Complete i ist of Applications for Letters 
Patent during the past six months, together with a list of Abstracts 
pA eee published during the same period. Price of the 

Number, 1s. 


TO OORRESPONDENTS. 
af In order to avoid trouble and confusion, 
public, and intended for insertion in this column, must, in all 


cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
to th: 


answers received by us may be forwarded destination. 
No notice will be taken of communications which do not comply | has d 
with these instructions. 


*," We cannot undertake to return drawings or manuscripts ; we 
must therefore request correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or 
containing questions, must be accompanied by the name and 
address of the writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 
anonymous communications, 

Santanver.— We know nothing of the process to which you refer. 

C. anp M.—The literature on the subject is chiefly contained in a series of 
reported decisions, with which your legal advisers are no doubt fully 
acquainted. As a text-book, you will sind “‘ Kerr on Injunctions” very 


useful. 

8. i. (Anerley).—No such certificate is obtainable. If you have been 
edueated as an engineer, and have had nee, you could 'y 
become a member of the Instituti Mechanical Engi 8, which would 
be, perhaps, as much a certificate as you can obtain. 

Ten Years’ Susscriper.—The best material for the purpose is very much a 
matter of opinion when proper care is taken in the treatment of the stee! 
atthe forge. Weare unable to sind the reference to the subject you mentioned, 
but may be able to do 80 if you can give some more desinite idea of the date 
of the paper in which you saw the paragraph. 

C. F. C —A piston may Le driven at any reasonable speed vrovided the engine 
is properly made, When the velocity is very high the steam must be 
admitted some time before the stroke is concluded, which is called giving 
lead, in order that the momentum of the moving parts may be arrested, 
and not expended, on the crank. You will find the whole subject dealt 
with fully in Tar Ewoinerr for March 15th, 1878, and on page 50. 

G. W. B.—It is rather dificult to advise you. Vessels of the same tonnage 
differ so much in their behaviour at sea. You would get a good deal of 
anusement out of a twenty-tonner. Screw certainly is preferable to 
paddles for your purpose. Willan’s little engines probably would be most 
convenient for you. If you have not a very clear idea of what you want, 
we should advise you to hire for a season or two. The experience you would 
thus gain, and the opportunity you would have of seeing other vessels, 
would save you 'y disappointment in the future and mistakes which 

itwould be too late to correct. 

Sree. Castinos.—/n our impression for January 5th, we used the words, “ It 
will be seen that the only sirms producing steel castings in the strict sense of 
the word are Messrs. Jessop, Spencer, and the Steel Company of Scotland ; 
all the others manipulate the steel in some way after it has been cast.” We 
regret that the sense of this passage has been misconstrued by several steel 
manufacturers, who have written to complain that we have done them an 
injustice, as they also make steel castings. Among those who thus write are 
John Brown and Co., Limited, Messrs. Hansell und Co., and Messrs. Samuel 
Osborn and Co. If the paragraph is read with the context it will be seen 
to have an entirely different meaning from that which our correspondents 
attribute to it. We were commenting on the efforts now being made to 
introduce, in marine work more expecially, large steel castings to take the 
place of forged iron and steel, as, for example, crank shafts, rudders, 
atern Jrames, and such like; and it certainly never occurred to us that 
any reader cowd & that we intended to convey that no steel castings 
were made by firms other than those we named, Such a statement would 
be simply absurd, because it is a well-known fact that nearly all the steel- 
makers in the kingdom produce steel castings of various dimensions, from 
those weighing a few pounds upwards. In one sense every steelmaker has 
produced castings since the Bessemer and Siemens-Martin processes 
were introduced, namely, ingots. Crucible steel castings were made 
thirty years ago. More than a dozen years have elapsed since 
various firms undertook to produce pinions jor traction engines. These 
were jollowed by spur wheels for the same class of machinery. Then came 
plummer blocks and saddles, and so by degrees progress has been made until 
very large spur wheel rims, &c., are cast, But it remains a fact that 
although most steelmakers produce steel castings for machinery, certain 
Jirms make this class of work a speciality. Weare perfectly familiar with 
the circumstances, but what we had to say was not intended to apply to any 
but the particular class of castings in steel with which we were dealing and 
firms we named, and to extend the of our statement as our correspon- 
dents have done is a mistake, as we feel sure they will perceive upon reflec- 
tion, We repeat that we wished to draw a distinction between manufacturers 
who produce steel in heavy masses for ship work, which castings are not 
subsequently hammered, and those who first cast and then hammer, squeeze, 
compress, or otherwise manipulate their castings, and this limitation we 
believe to be obvious. 

BRASS WORKING MACHINES. 
(To the Editor of The Bngineer.) 
Srr,— I shall be obliged to any reader who can give particulars of the 
machinery for making brass cocks and valves. Brass. 
Leeds, January 12th. 
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MOVEMENT OF THE WATER IN A TIDAL RIVER. 

THE application of measures of quantity and dimension, 
one more within the past quarter of a century to 
replace hypotheses by theory and make sciences of subjects 
which were only of scientific interest, than any other work 
expended in the endeavour to make original speculation 
and observation subservient to practical wants. This is 
notable in geology, hydrology, metallurgy, armament, 
dynamics of heat, and physics. There are still many ques- 
tions which remain matters of opinion, but which will be 
reduced to much narrower tive ranges when the 

th is seen along which the figures relating to them may 
. marshalled so as to show their true inter-relations. 
The method of application of available figures has to be 
invented, just as much as a new machine or process is 
invented, and although after such invention has been made 
the application is seen to be simple enough, it usually 
requires intimate familiarity with the subject and unusually 
complete conception of the significance of the elements 
involved. 

An illustration, though one which on acquaintance will 
perhaps be deemed of minor degree, is afforded by a 
paper by Professor Unwin, which we shall print at length 
another week, on the movement of the water in a tidal 
river with reference to the position of sewer outfalls. In 
illustration of his treatment of the subject he takes the 
Thames as an example. It has long been seen that there 
is some relation between the volumes of the upland waters 
and tidal entering the lower reaches of the river and the 
ranges of tidal oscillation, and this is affected by the 
relative densities of the fresh and sea-water, and by the 
mixture of these; and further, that in the case of the 
Thames, the efflux of the metropolitan sewage into a certain 
part of the tidal reach during a given part of the ebb tide 
also affects this. Float experiments in plenty have been 
made at different times, to show the ranges of tidal oscilla- 
tion, but the differences in the results of these experi- 
ments have Jed, in the absence of a guiding theory, to very 
various opinions, and equally eminent engineers expe- 
rienced in the hydraulics of rivers have in di ions at 
the Institution of Civil Engineers, as well as elsewhere, 
maintained premises leading to exactly opposite conclu- 
sions. Professor Unwin’s paper is one which will throw a 
flood of light on these questions, while it is at the same 
time one which will be received in some quarters as nothing 
new ; and in view of the inquiry now proceeding by Select 
Committee on the metropolitan sewage discharge, it has 
just now special importance. 

It is, as Professor Unwin says, probably the common 
opinion, though not that of hydraulic engineers, that with 
every flood and ebb of a tidal stream the river fills and 
empties again—at least to so great an extent that there is 
a great change and exchange of the water filling the river 
channel, The rush of the water as the flood tide fills it, 
and the emptiness of its —- at low ebb add to this 
impression, and the great length of the river, being unseen, 
lends a cover to the otherwise obvious fact, that water 
from, say Sheerness, could not very well under theobserved 
circumstances pass along the fifty miles of river to London 
Bridge in the five or six hour: period of tidal flow, and 
that the phenomenon of a river tide is largely one of simple 
displacement. With a view of arriving at some definite 
notions of the amount of this displacement, and to have a 
definite case for discussion, Professor Unwin has taken the 
numerical data relating to the sixty-four miles tidal com- 

ent of the Thames from Teddington to Sheerness. 

e minimum and maximum discharges of the upland 
flow at ee are from about 750 cubic feet per 
second to probably 16,000 cubic feet, but the mean is not 

robably more than 1500 cubic feet. Taking, however, a 
Sow of 2000 cubic feet, equal to 90,000,000 cubic feet each 
tide, and on the assumption that the direct effect of the 
upland water pouring into the river is to displace down- 
stream all the water below it by a distance which at each 
point is equal to the length of the river-bed which the 
upland water would occupy, Professor’ Unwin shows that 
at Putney this quantity of water would occupy 30,000ft. 
of the river-bed, or the displacement would be about five 
and a-half miles. At Greenwich the upland water would 
a7 but 7500ft., or the displacement would be less than 
a mile and a-half, while in the wide part of the river at 
Sheerness it wovld occupy but 450ft.; and- he says :— 
“The broad result indicated by the figures is this: 
Above London Bridge the displacement per tide due to 
the upland water is considerable, and the upland water 
must have a large influence in maintaining the régime of 
the river and in determining. the quality of the. water. 
Below Woolwich the displacement due to the upland water 
is small com with the tidal oscillation, and the effect 
of the upland water in carrying material seawards must be 
extremely slow. The mean displacement per tide between 
Woolwich and Sheerness is about 1200ft. per tide. Conse- 
comely, if the travel from Woolwich to sea were due to the 
upland water alone, it would take about 130 tides, or, 


| roughly, sixty-five days, to at Sheerness materia! 


entering the river at Woolwich.” 


In summer the rate of seaward travel will-of course be 
less in the proportion of about 750 to 2000, but in floods 
it may be eight times greater; and the upland water 
entering below Teddington will of course htly affect 
the displacement, but this with the sewage di at 
Crossness and Barking of about 10,000,000 cubic feet per 
tide would increase the displacement by about 11 per cent. 
pe now the volume of water in the river at low water 
and of tidal water above any section, it is clear that the 


posed | relative tidal and upland displacement and range of hori- 


zontal oscillation due to tidal action may be obtained ; and 
it is noticeable that curves representing the volumes in a 
series of tidal sections at low water, and the volume 
entering at each tide, cross near Greenhithe, and that 
“Below that point the tidal volume is less than the low 
water volume. Above that point the tidal volume is 
greater than the low water volume. The importance of 
this is, that for the upper parts of the river the volume in 
the river at high tide is greater than, and for a consider- 
able distance times as great as, the low water volume. 
Hence the water driven up the river by the tide must 
have a considerable influence on the condition of the water. 
If the tidal water is purer than the water up stream, the 
general effect of the tide will be to purify the river, but if, 
as is probable, the converse is the case, the tidal water 
will tend to foul the river. Thus the large proportionate 
volume of the tidal water neutralises to a certain extent 
the large influence of the upland water in the higher parts 
of the river.” 

Again, taking the above-mentioned sectional volumes, 
and the range of tidal oscillation deducible therefrom, 
namely, from ten and a-half miles at Sheerness to only five 
miles at Putney, the conclusion seems inevitable that the 
tidal action alone affects directly no in the “ mate- 
rial” water in the river, but merely an oscillation of less than 
eight miles in neap tides. For example, the oscillation in 
spring tides at Woolwich is about ten miles, less a small 
amount due to the displacement caused during tidal flow 
by the upland water. At the end of the next ebb it will 
have travelled back ten miles, plus the displacement 
due to the upland water. It will therefore be found 
2400ft. downstream of its position at the previous ebb. 

These are the leading points in Professor Unwin’s 
theory, though his — is devoted to a consideration 
of the mixing action which produces the actual condition 
of the river, and which leads him to the conclusion that 
the exchange of river-water and sea-water takes place 
much more slowly than is commonly sup , and to the 
transfer of material up stream. This of course is an im- 
portant part of the paper, and touches on the question of 
transfer of sewage. We need not follow it further, how- 
ever, as it will be already gathered that Professor Unwin 
has furnished a new key to an important question in river 
hydraulics. 


STEAM BOILER FURNACE ECONOMY, 


Since the ap ce of our annual article, “ 1883,’ 
we have received several communications from inventors 
of smoke consuming apparatus, who each and all claim to 
have effectually solved a problem which we have stated to 
be nearly unsolvable. In the days of James Watt steam 
boiler furnaces smoked, and James Watt himself explained 
how furnaces should be fired in order to prevent smoke. This 
he did nearly 100 years ago. During a century the subject 
has been incessantly discussed and written about; many 
thousands of experiments have been made, and hundreds of 
thousands of pounds have been spent in the attempt to 
get rid of smoke, and it is more than doubtful if any 
material advance has been made in the last fifty years. 
The patents which have been taken out with the same 
object are countless; they are so numerous that it is now 
pe to invent a smoke consuming apparatus which 

ill differ from what has gone before in anything save 
small matters of detail; and yet the subject is so attrac- 
tive that it is handled and turned and thrashed out over 
and over again. Its interest is perennial. If it dies out 
for a time it starts into life in; and it is impossible 
to find any invention which holds out higher ho 
to the inventor, or more often entirely deludes him, by 
conferring on him fancied success, An extended experi- 
ence with inventors of smoke consuming apparatus has 
convinced us that the number of those who thoroughly 
understand this subject in all its bearings is very small ; 
and we write now in the hope of enlightening men who, if 
guided by adequate information, might yet be able to 
achieve something useful. 

The nature of the problem to be solved must be fully 
understood before any progress can be made, What are 
needed are the means of preventing the evolution of smoke 
from steam boiler furnaces, without introducing complica- 
tion or causing an increased consumption of fuel. We 
may say at once that it is extremely easy to prevent the 
evolution of anything save a very light coloured cloud of 
smoke from a boiler chimney ; but it is not easy to do this 
without re cneren the steaming power of the boiler, or 
increasing the consumption of fuel. We find it impossible 
to convince the majority of inventors of smoke-consuming 
apparatus of this, They say, “ Before our —— was 
applied you were sending unburned fuel up the chimney ; 
since it was applied you burn all your fuel. Therefore 
there must be a saving.” We have here a very plausible 
argument based on a fallacy; and this same argument 
has perhaps misled more inventors and capitalists than 

other thing ever assumed in the m ical world. 
In the first place, it does not necessarily happen that 
because a large quantity of black smoke is going up a 
chimney there is a great waste of fuel going-on; and in 
the second place, it is not clear that even if such a waste 
did take place, the fuel so lost could be burned to advantage. 
The facts connected with the combustion of coal have often 
been set forth, yet we make no apology for briefly statin 
a few of them once more. For simplicity sake we sh 
coal as a pure carbon, neglecting the hy and 
oxygen which many varieties of it contain in considerable 
quantities. When carbon is completely burned, each 
pound of it combines with 2}Ib. of oxygen contained 
in 12 1b. of air, and it developes 14,500 heat units—that is 
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to say as much heat as would raise 14,500lb. of water 
1 deg. Fah., or 14501b. of water, or 145 gallons, 100 deg. 
One pound of coal thus burned would convert 15 lb. of 
water into steam at atmospheric pressure. If, now, the 
coal be imperfectly burned, each atom of carbon instead of 
getting two atoms of oxygen get but one, and carbonic 
oxide instead of carbonic acid—to use the old and more 
familiar terminelogy—is formed. Each pound of coal 
then takes 14 of oxygen supplied by 6 lb. of air, and 
the heat developed is only 4400 units, which would 
only 455]b. of water at 212deg. Carbonic 
oxide is a colourless gas, burning with a yellowish blue 
flame, and it is the escape of this unburned from a 
furnace that causes waste. The met ng of carbon passing 
away as soot is almost infinitesimal; a few pounds will 
suffice to leave a track a mile long behind asteamer. Now, 
itis very commonly assumed that carbonic oxide has a great 
affinity for oxygen and can be readily burned, but this is 
really not true. The carbonic oxide and the oxygen will 
only combine at a high temperature, and when intimately 
mixed; carbon and oxygen have a very much greater 
affinity for each other, and for this reason the carbon will 
rob carbonic acid of its oxygen, converting it again into 
carbonic oxide if it getsthechance. For this reason many 
smoke burners have entirely failed in practice. The smoke 
from one grate is compelled to pass through a bed of 
burning coke. The evolution of black smoke is prevented, 
because the coke acts as a sieve and strains out the flying 
particles of soot and burns them; but the heated coke 
seizes the oxygen from the carbonic acid evolved from the 
first fire and produces with it more carbonic oxide, and 
the result is that a large quantity of unconsumed gaseous fuel 
goes up the chimney. This matter is so important, and 
we have heard the accuracy of the statement which we have 
just made so often disputed, that we make no apology for 

uoting here the following passage from Rankine on “ The 
and other Prime Movers,” second edition, 
p. 270 :—* The burning of carbon is always complete at 
first; that is to say, 1 lb. of carbon combines with 2% Ib. of 
oxygen, and makes 3% lb. of carbonic acid; and although 
the carbon is solid immediately before the combustion, it 
passes during the combustion into the us state, and 
the carbonic acid is us. This terminates the process 
when the layer of carbon is not so thick, and the supply of 
air not so small but that oxygen in sufficient quantity can 

t direct access to all the solid carbon. The quantity of 

t produced is 14,500 thermal units, as already stated. 
But in other cases part of the solid carbon is not supplied 
directly with oxygen, but is first heated and then dissolved 
into the us state by the hot carbonic acid from other 
parts of the furnace. The 3% lb. of carbonic acid from 1 Ib. 
’ of carbon are capable of dissolving an additional pound of 
carbon, making 4$ lb. of carbonic oxide gas, and the 
volume of this is double of that which produced it. 
In this case the heat produced instead of being that due to 
the complete combustion of the 1 lb. of carbon or 
14,500 deg., falls to the amount due to the imperfect com- 
bustion of 2 lb. of carbon, or 2 x 4400, showing a loss of 
heat of 5700 deg., which disappears in volatilising the 
second pound of carbon.” Those smoke consumers in which 
the products of combustion from one fire pass through 
another fully comply with the conditions here laid down. 
Yet they are, as a rule, smokeless, and we have here an 
admirable instance of the fallaciousness of the theory that 
because smoke is prevented fuel must be saved. 

The favourite expedient for the prevention of smoke is 
the introduction of air above the grate bars. This operates 
generally by igniting the hydrogen and olefiant gas given 
out by coal and the carbonic oxide. Flame is produced, and 
the soot particles are burned. But here again we must bear 
in mind that hydrogen, and olefiant, and marsh gas, all 
have more affinity for oxygen than has carbonic oxide; and 
in a mixture of these gases the carbonic oxide may escape 
without its equivalent of oxygen, while the other gas gets it, 
so that even the presence of a flame in the flues of a 
boiler is no proof that carbonic oxide is not being wasted. 
It will be seen that the carbon atoms have already ob- 
tained one equivalent of oxygen, and, to speak popularly, 
they are half satisfied, and by no means so eager for 
more, as the hydrogen and carbon, which are perfectly 
ravenous for oxygen by comparison. To effect complete 
combustion in the full sense of the term the gases must 
be thoroughly mixed with air, and they must be kept at a 
very high temperature; but the admission of air over the 
fire at once cools them down, and the cooling is further 
promoted by contact with the comparatively cold boiler 
pm It ensues then that while smoke may be prevented 

y the admission of air, the production of carbonic oxide 
may be promoted i of being checked, with great 
waste of fuel. Here, then, we have another example of 
the fallacy of the assumption that because smoke is pre- 
vented fuel must be saved. 

Now, let us suppose that we have a furnace with a grate 
one square foot in area,on which is burned in every hour 201b. 
of ; let us neglect the hydrogen, and deal with the coal as 
though it were carbon ; let us suppose that the combustion 
is so badly that 5 Ib. of coal are converted into car- 
bonic oxide and 151b. into carbonic acid, the total result will 
then be 15 X 14,500 = 217,500 and 5 x 4400 = 22,000 and 
217,500 + 22,000 = 219,500 units instead of 290,000 units. 
We shall assume that under these conditions but 360 Ib. 
of air, or 18 lb. per pound of coal passes through 
the grate per hour. This air we may assume enters at 
60 deg. and leaves the boiler flues at 460 deg., which will 
be a very favourable result indeed. Thus, the fuel has not 
only to evaporate water in the boiler, but to heat 360 lb. 
of air 400 deg. The specific heat of air may be taken for 
our present at ‘23, and the calculation stands 
360 X 400 X 28 = 33,120 units carried away in the air and 
lost, leaving us net 219,500 — 33,120 = 186,380 units. Let 
now the admission of air be augmented to 24 Ib. per pound 
of coal, or 480 Ib.; then we have 480 x 400 x 23 = 44,160 
units carried off in the air and lost; but, on the other hand, 
if we take it for granted that perfect combustion has been 
secured, we have net 290,000 — 44,160 = 245,840, or a 
distinct 245,840— 186,380 == 59,460units, But it will 
be seen the extra air admitted represents no less than 


11,040 units, or as much as would suffice toconvert about 101b. 
of water into steam, or 4 1b. per pound of our 20 1b. of coal ; 
so that while ifit had been possible to get complete combus- 
tion with 18 lb. of air per pound of coal the evaporation 
would have been, say, 11 lb. of water per pound of coal, 
with 24 lb. of air the evaporation must fall of necessity to 
10°5 lb. Indeed, whether there will be any gain secured 
under the circumstances depends altogether on the extent 
to which combustion is rendered more complete by the 
extra air admitted; and it is not difficult to see that the 
conditions might be such that extra air would so far cool 
down the gas that while smoke was prevented there would 
be no diminution in the quantity of carbonic oxide 
evolved, and so no saving would be effected. 

Are we then to assume that smoke prevention is 
economically impossible? By no means. In the first 
place, the process of making steam is a complex operation, 
and many things have to be taken into consideration. 
The prevention of smoke would be sometimes worth the 
money even if it were expensive, because, as we have 
already pointed out, the heating surfaces could be kept 
clean and free from soot, and the heat passing more 
readily into the water, the temperature of the products of 
combustion leaving the boiler would be reduced below the 
point possible of attainment when soot is deposited thickly 
on them. But apart from this, we know that it is pos- 
sible to prevent smoke economically, because it is st 
daily in locomotives. In them, and in them almost alone, 
has the problem been solved, and from locomotive practice 
smoke preventers can learn a t deal. The secret of 
success is that by the use of an intensely heated brick arch 
the gases are prevented from getting at the cold boiler- 
plates until they are in the act of combination; by the use 
of dampers to the ashpan the whole quantity of air ad- 
mitted to the fire is kept much the same as though the fire 
door were not open ; and, thirdly, the use of a scoop in the 
tire-door throws the entering current of air into the fire in 
such a way that mixture of the air and gases can hardly 
fail to take place. With most smoke-combustion con- 
trivances which depend for success on the admission of air 
through the perforated fire-doors and suchlike, it will be 
found that no attempt is made to prevent the entrance of air 
through the fire-bars as well; but, as we have said, in the 
case of the locomotive, long runs are made with the ash- 
pan dampers nearly shut, almost all the air getting in 
through the fire-door. Such asystem of working is, in skil- 
ful hands, perfectly successful; but we do not quite see how 
it is to be applied toa Lancashire boiler. 


THE FLOODS AT VIENNA. 


THE danger of being inundated, from which Vienna has 
just escaped, has been of a very prosaic character. There 

ve been no hair-breadth escapes to record, nor heroic 
attempts at rescue. But the practical experiences that 
uave been gained, from a careful observance of cause and 
effect, are more than compensation for the last excitement 
of personal danger, and prove that the large sums of 
money expended some years ago in regulating the Danube 
in the immediate vicinity of the city, and in endeavouring 
to check the inflow of water into the Danube Canal, have 
not been spent in vain. 

The forms of tlood to which the Danube is subject are 
of two kinds. The first and most frequent form is caused 
by the increase of water from the melting of the snow in 
the higher regions simultaneously with the breaking up 
and packing of ice in the river at the mouths of contiuent 
streams, or at places where the force of the current, 
expending itself over a wider area, is unable to carry with 
it the accumulated masses with sufficient rapidity. The 
last great flood arising from this cause occurred in 
February, 1876, at the sudden break up of a long and 
severe frost, before the river embankment on the left shore 
was completely finished. The water, finding its way into 
one of the old arms, was no longer able to concentrate its 
force in the main channel, and a block was formed midway 
in the new regulation to such an extent that the pent-up 
current was forced down the Danube Canal and flooded a 
great 7 of the lower part of the town. This 
cause happily been removed by the completion of 
the embankment, but so long as the regulation is not con- 
tinued to a place far below the point of confluence of 
the main Danube with the Danube Canal—where it 
now ends—a similar, although perhaps a lesser, danger 
must always be apprehended. The great danger arising 
from this class of fiood is the impossibility of calculating 
its course; whereas in an ordinary flood, i.¢., one caused by 
an increase of water, the rise of the water can almost 
invariably be calculated at any point down stream from 
observations remitted from above. In the case of a flood 
caused by the packing of the ice, although some idea may 
be formed from previous observations, and from the local 
conditions of different parts of the stream, no one can 
foresee the eventualities of an apparently insignificant 
character that may at any point cause an obstruction, and 
utterly destroy one district, while the adjoining one is 
scarcely affected. 

The second form of high water is caused either by a 
sudden thaw in the mountains or by heavy rains in the 
Valley of the Danube itself, or of some, or of all, of its 
tributaries. The late flood arose from a simultaneous 
combination of all the above causes, and was of unusual 
duration, As far back as the 29th December the river at 
Nussdorf, a village at the inflow of the Danube Canal, 
had reached a height of 10ft., and on the afternoon of the 
4th January attained its maximum of 14ft. 1lin.; at the 
same hour, at three different points almost equidistant in 
the main stream, the heights were respectively 15ft. 8in., 
15ft. 7Zin., and 16ft. 7}in. The first two are situated in 
the new bed of the river, where all obstructions to the 
current have been removed. The last is overgrown with 
brushwood, and slight as the obstruction appears, the 
inference to be drawn from it is that no regulation of a 
river can be perfect unless its channel be divested of every, 
even the slightest, obstruction, and that the course for the 
water must be made as smooth and 


ual as ible, 
The execution of the Danube Regulation orks is of too 
recent a date for any comparison to be fair between the 


height of flood recorded now and those which previously 
occurred, 

The nearest point to Vienna at which a standard of 
comparison can be made is Stein, about twenty miles 
up stream, where an old bridge exists, on which the floods 
of the previous century are recorded. One occurred on 
the 18th July, 1736, when the water reached the height 
of 17ft. 10in.; the second on the 4th February, 1862, with 
a height of 19ft. 4in.; and the last, on the 4th inst., was 
17ft. 9}in., or nearly the same as the flood of 1736. In 
1862, that is, before the regulation of the river was com- 
menced, the width of the river during the flood at Kaiser 
Ebersdorf, just below Vienna, was nearly four and a-half 
miles; but, in spite of the large area offered to the stream, 
its current was so much obstructed that all the low-lying 
districts of the city were inundated to a considerable 
depth. At the present flood, since the bed of the river 
has been reduced to a width of about 800 yards, the vast 
stream of water has passed without injury to the surround- 
ing districts or the buildings on its banks. Baron 
Engerth’s pontoon, or Sperrschiff, at the mouth of the 
Danube Canal, where it leaves the main stream, has greatly 
contributed to the avoidance of flood in the Leopoldstadt 
and Landstrasse, as, by sinking it in the entrance of 
the canal to a sufficient depth, the water in the canal has 
been depressed to an extent of 3ft. 8hin. below the level 
of the water in the Danube river. 

When we consider that the whole of the Leopoldstadt 
was flooded in 1862 to such a depth that boats were 

uired in the streets, and that the flood this year was 
only 0°47 metre less than in the above-named year, and that 
with a height in the Danube Canal of 13ft. 3in. at the 
Ferdinand Bridge, the water begins to flow through the 
sewer gratings into the streets, it is quite evident that, 
although the depression at the entrance to the canal 
exe by the Sperrschiff would naturally, from the 
increased velocity, be somewhat ter than at a point 
further down after the stream assumed its natural 
speed, the pontoon assisted in averting the calamity that 
would otherwise have been inevitable. As it was, the 
canal attained within 4tin. the height at which the over- 
flow begins ; and although we have no wish to detract from 
the services rendered _ = the costly obstruction at the 
entrance to the canal, we cannot help thinking that a 
providential change in the weather occurred at a most 
fortunate moment, both for the verification of the caleula- 
tions on which the effectiveness of the Sperrschiff is based, 
and for the unfortunate inhabitants of the Leopoldstadt, 
who have more often been drowned out by the backwater 
of their own drains and sewers, which empty themselves 
a canal, than by the swollen torrent of the Danube 
itself. 


THE PROPOSED CANAL FROM THE TYNE TO THE SOLWAY, 


WE announced last week that a movement had been set 
on foot for constructing a ship canal from the Tyne to the 
Solway Firth, and as the interests of several large and 
important manufacturing districts are thereby affected, we 
now propose to draw attention to some of the chief 
features of the scheme in so far as they have yet been 
made public. Projects for considerably increasing the 
navigable length of the River Tyne, and even for making 
a canal between that river and the Eden, have for a very 
long time engaged the attention of commercial men in the 
North of England. Early in the eighteenth century, 
during the reign of Queen Anne, it was proposed to render 
the Tyne navigable as far as Hexham, while towards the 
end of last and during the commencement of the present 
century numerous schemes, having pretty much the same 
object in view, were brought forward, some for the con- 
struction of a canal between the Tyne and the West Coast, 
and others for the canalisation of the river as far as 
Hexham, Haydon Bridge, or Haltwhistle. Since 1838, 
however, when the Newcastle and Carlisle Railway was 
opened, little has been heard of these projects, until the 
question was re-opened in a new and vastly increased form 
by Mr. Andrew Leslie, an eminent iron shipbuilder at 
Hebburn-on-Tyne, at a meeting held at the close of the 
recent Exhibition of Marine Engineering at Tynemouth, 
Mr. Leslie here suggested the formation of a canal from 
the Tyne tothe Solway Firth of such magnitude that the 
largest vessels could pass between the two coasts. More 
recently, at a meeting of the North of England Foreman 
Engineers’ and Draughtsmen’s Association, Mr. T. P. 
Barkas, a gentleman well acquainted with the trade 
requirements of the district, delivered a lecture on the 
scheme advocated by Mr. Leslie, much of which was of an 
exceedingly interesting character. Mr. Barkas commenced 
by referring to the present and prospective canal enter- 
prises in various parts of the world, and pointed out that 
those already carried out in this country were all lucrative 
concerns, paying good dividends, Attention was drawn 
to the fact that the Clyde, which comparatively a few years 
ago was a rivulet, is now practically a canal from the ocean 
to Glasgow ; while the revenue had risen from £68,875 in 
1851, to £248,061 in 1881, and the tonnage of vessels 
entering had increased in the same period from 1,446,606 
to 3,067,533. The Tyne for the last twelve miles of its 
course is also a canal. Thanks to the energetic and far- 
sighted policy of the River Tyne Commissioners, the Tyne 
from its mouth to Elswick can now be nagivated by large 
steam vessels, while the bar which at one time reduced 
the available low-water depth at the entrance to 4ft., has 
now practically no existence. From 1861 to 1881 the 
revenue of the Tyne Commissioners has increased from 
£74,985 to £261,186, and the tonnage of vessels entering 
the river has risen from 3,196,781 to 5,908,886. The 
lecturer then drew attention to the proposed ocean high- 
way from the Tyne to the Solway Firth, which would 
open out a more direct communication with America, and 
convert Mid-Britain into an important centre for trade and 
commerce. The line pro to be followed passes from 
Ryton-on-Tyne through Stocksfield, Riding Mill, Cor- 
bridge, Hexham, Haltwhistle, Greenhead, and Brampton 
to Carlisle, The geological formation throughout is 
paleozoic, consisting of millstone grit, carboniferous lime» 
stone, and old and new red sandstone, The highest 
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elevation is at Greenhead, which is some 400ft. above the 
level of the sea at Tynemouth, and the hardest cutting 
would also occur in this neighbourhood through the basalt 
dyke, which, however, is here only some 40ft. wide. 
Generally, the cuttings would pass through comparatively 
soft material. It is proposed to make the canal wide and 
deep enough to accommodate the largest vessels, and to 

rovide numerous dock basins and passing places in suit- 

le localities. Probably four or five locks would supply 
all the lifting power required, and an abundance of water 
for working them can be obtained from the South Tyne. 
By diverting the surplus waters of the North and South 
Tyne they might be made available for driving dynamo 
machines for electrically lighting the banks of the 
canal and rendering it available by night as well 
as by day, and Yor transmitting power for utili- 
sation in factories, Several alterations to existing 
railways would be entailed, the more important being 
the introduction of swing bridges in two or oe instances, 
Looking at the commercial aspect of the scheme, it is said 
that the entire Baltic trade with Ireland and North 
America would probably pass through the canal, and much 
of the Fe now delivered at Liverpool, Glasgow, and 
other Western ports, and forwarded by rail to London, 
Newcastle, and elsewhere, to be re-shipped abroad, would 
be forwarded directly through it without the trouble, cost, 
and delay now attending their transit. The canal would 
afford the means of loading coal at small cost for land 
carriage from collieries along its route, and would more 
freely open out the mineral resources of the country 
through which it passes. 

From an engineering point of view there is, probably, 
no doubt that the construction of such a canal is ible ; 
but whether the cost of acquiring the n d and 
of carrying out the works will be such as to make it likely 
that the revenue to be derived in the immediate future 
will be sufficient to make the concern satisfactory and pro- 
fitable to the shareholders, is a q»estion which cannot be 
entered into at the present time. No doubt such an under- 
taking as is pro would toa large extent stimulate 
trade, and cause the investment of capital in industries in 
the districts affected by it ; but, as far as increase on this 
head is concerned, we venture to think the actual result 
would be dependent on the value of the coal and other 
mineral deposits opened out, and unless this is found to be 
very considerable, we fear that those promoters who have 
already drawn fanciful pictures of large and flourishing 
factories, with chimneys smoking, along the line of route, 
are destined to be sadly disappointed. 


AWARDS TO WORKMEN FOR INVENTIONS, 

In August, 1880, Messrs. Denny and Bros., shipbuilders, 
Dumbarton, wishing to recognise the advantages accruing to their 
business from the skill and ingenuity of their employés, insti- 
tuted a scheme of reward for all subsequent inventions or im- 
provements introduced by their workmen, and which should 
commend themselves to a committee of adjudicators appointed 
by the firm. The rules by which all claims made by the 
workmen were to be adjudicated upon, were that any work- 
man in the ey ee lay claim to an award on the follow- 
ing grounds :—“ That he has either invented or introduced a new 
machine or hand-tool into the yard. That he has improved any 
existing machine or hand-tool. That he has applied any existing 
machine or hand-tool to a new class of work. That he has dis- 
covered or introduced any new method of carrying on or 
arranging work. Or, generally, that he has made any change by 
which the work of the yard is rendered either superior in quality 
or more economical in cost.” The rules also said that “on the 
establishment of a claim under the conditions specified, the 
committee are to make an award which is not to fall below £2 
nor to exceed £10. Between these limits the award will be fixed 
by the committee, according to the opinion they may form of the 
value of the improvement or invention for which claim has been 
made.” During the first five months the scheme was in opera- 
tion as many as twelve claims were laid before the committee. 
Seven of these were found valid, three were rejected, and two 
were still under consideration when the report was made. Several 
of the successful claims were for improvements on existing 
machines and methods of work which were considered highly 
important, and the committee were enabled to say that the 
scheme so far had given results which were encouraging both 
to the firm and to the workmen. To this, their first report, 
the committee appended a lengthy note, directing attention anew 
to the objects and advantages of the scheme, and tendered 
suggestions for the guidance of workmen desirous of availing 
themselves of its ,benefits, These suggestions were, amongst 
other encouraging things, that “as many a workman gifted 
with high inventive ability, but having little or no knowledge of 
science, often spends much time and labour in attempting to 
do that which is impossible, or trying to find out that which is 
already known, the committee, in order to save the waste of 
effort in such a case, have willingly agreed to give the benefit 
of their knowledge to anyone who may apply for it.” In addi- 
tion to this, offers were made of the use of tools and appliances 
to any inventor finding that such were indispensable in perfecting 
his ideas. As the results of a further year’s operations, the 
committee’s report showed that thirty-two claims had been 
made, twenty-two of which were granted awards, the sum repre- 
sented being £62. Further inducements were held out by a 
modification in the clause relating to the range of awards, 
which stated that “in the case of an invention or improvement 
being considered by the committee worthy of a greater award 
than £10, they shall submit a report on the same to the firm, 
who may sanction either (1) the granting of such greater award 
than £10 ; or (2) should the invention be considered worthy of 
being protected by patent, an award of £10, together with the 
taking out at the firm’s expense of provisional protection at the 
Patent-office on behalf of the inventor, all with a view to enable 
him either to 7 of his invention during the period of pro- 
tection, or to make arrangements for completing the patent at 
his own or his friend’s expense, provided always that the firm 
shall have forall time coming the use of any such invention so 
provisionally protected at their expense, free from the payment 
of any royalty or patent rights that may be chargeable on the 
same, should the patent be completed.” The committee have 
just made their third annual report, from which it is seen that 
the success attending the scheme has been greater even than 
formerly, Not only are the claims for awards more numerous, 
but some of the inventions are of a mg important character, 
and in two cases the maximum awa: of £10 has been given. 
The number of new claims during the year was twenty-seven, 
and four postponed claims hed also been sonsidered by the oom. 


mittee, Of these twenty-one had been found worthy of award, 
seven had been rejected, and three are held over for further con- 
sideration. When compared with the previous year, there is a 
slight decrease in the number of claims | ; but, on the other 
hand, the awards made are all but equal, whilst some of the 
inventions are of even greater merit and value than any pre- 
viously brought forward. The committee also state that the 
total sum paid in grants is about one-half more than last year, 
owing to the greater value of some of the claims and the more 
liberal scale of payment adopted by the committee. Of the 
various departments in the ship-yard which share in the awards 
for claims found valid, the joiners are this year, as formerly, in 
the first place. About one-half of the awards go to that depart- 
ment alone, the remaining half being shared by carpenters, 
blacksmithe, and other sections of the ship-yard artizans. 
Since the scheme was set on foot, in 1880, seventy-one claims 
have been received, viz., twelve in 1880, thirty-two in 1881, and 
twenty-seven in 1882. Awards were granted for fifty of these— 
seven in 1880, twenty-two in 1881, and twenty-one in 1882. The 
total amount paid to claimants reaches £171, viz., £18 in 1880, 
£62 in 1881, and £91 in 1882. 


THE SODA MANUFACTURE, 


In a paper by Mr. W. Weldon an attempt is made to estimate 
the extent of the soda manufacture of the world. The soda 
production is divided into two classes—that made by the Leblanc 
process, and that by the ammonia process. The production of 
Leblane soda is estimated as 545,500 tons, of which Great 
Britain makes 380,000 tons; and the “ ammonia soda” 163,225 
tons, of which Great Britain produces 52,000 tons. Taking the 
chief producing countries it is stated that Great Britain makes 
12 per cent. of her soda by the ammonia process ; France, 44°9 
per cent.; Germany, 43°8 per cent.; Austria, 2°5 per cent.; and 
the slight production of Belgium and the United States is 
entirely by the ammonia process, The latter process has 
grown very rapidly, especially on the continent, the first works 
where the class of soda was made on a commercial, if small, scale 
being those of M. Solvay, near Charleroi, commenced about 
sixteen years ago, The enlarged production by this process has 
brought about a serious competition, and forced down the price 
of soda to an extent that has, it is said, made it unprofitable for 
the makers by the old process, At the same time it has made 
possible many economies. Mr. Weldon quotes some facts in 
relation to one of the chief works in the United Kingdom, 
where, ten years ago, 336 tons of coals were used for every 100 
tons of product, and where now 216 tons only are used ; and 
the reduction in the sums paid for wages areeven more in pro- 
portion now to what they were a decade ago. Still, the fall in 
the price has in that period been very remarkable, and it is 
certain that many of the works where the Leblanc process is in 
use find it impossible to make profit on the soda produced and 
sold at rates anything like those current. The question of a 
further utilisation of the waste products is, therefore, forcing 
itself upon the minds of the manufacturers—and with these, 
with the use of cheaper fuel, and possibly with a rise in the 
selling price of one of the products of the mode of manufacture 
which is not yielded in the ammonia process, it is hoped that 
there may be some change for the better in one of our ancient 
industries, Nearly one-half of the alkali works existing on 
the banks of the Tyne a few years ago have been closed, and 
though many of these were small, yet the reduction of produc- 
tion must have been considerable; but until the end of last year 
there had been only a very slight recovery in prices. Whether 
as the result of the increased competition in the trade, and of 
its unprofitable state, others may be closed also, cannot be 
guessed ; but it is certain that the sooner that those economies 
that are possible in the manufacture are made general the better 
it a be for the manufacturers and for the soda industry as a 
whole. 


THE RAILWAY HALF YEAR, 


Tue conclusion of the half year shows how the receipts of 
the railways have been maintained, and how capital continues to 
appreciate their securities. So far as the first is considered the 
returns are satisfactory. The six great railways show very large 
additions to their income on the corresponding period of last 

ear—additions that vary from a few thousands to £123,000, the 
latter being the large addition to the income of the North- 
Eastern Railway. There are one or two exceptions to the rule— 
the London and Brighton line recording a decrease of some 
moment—but, generally speaking, the rule is an increase with 
both small and large companies, and the four largest take con- 
siderably augmented incomes. It is true that the capital 
requirements have caused the amount to be paid for interest to 
be larger, and there is naturally an increased cost in working 
the additional traffic; but on the whole the current revenue 
statements will turn out well, more especially as the companies 
in many instances carried large balances forward from the pre- 
ceding half year. But when the value of the stocks and shares 
of the companies is looked at for the past half year, it must be 
seen that there has been a falling off. This is mainly due to 
the change in the value of money, but there is possibly a slight 
feeling that has had some effect—a feeling that the latter months 
of the half year have not been so productive as the earlier, and 
that the cost of working is rising. Hence the market prices of 
most of the stocks of the companies have fallen, but it seems 
probable that the full effect has been felt, and that there will be 
some recovery speedily. Usually stocks show a slight tendency 
to fall before the close of the year, when accounts of speculators 
are as much as possible closed, and there is with the commence- 
ment of a new year arising influence. On the whole then the 
half year has been one of comparative prosperity to the rail- 
ways, and this the more when it is remembered that last year 
showed large additions to revenue and value, and that the present 
—over its whole course—has at least continued these additions. 


LEAD MINING IN WEARDALE, 


THE announcement that lead mining in Weardale is to be 
abandoned by the Beaumonts will come not so much as a surprise 
as unpleasant news to many. For generations that family and 
its predecessor had been connected with lead mining in the coun- 
ties of Durham and Northumberland, and they had raised the 
production of lead, at what have been for years called the “W.B. 
mines,” to the highest rank in the county. Down to about ten 
years ago, that production continued to be enlarged, despite the 
pressure of occasional times of dulness in the industry. In that 
year there was a memorable strike amongst the lead miners of 
Durham, partly for higher pay and partly against the old patri- 
archal plan of treatment of the mines. The demand for labour 
at that date enabled the miners to obtain their object, but with 
the exception of a very sain) when the wages were higher, 
there has been since a growing dissatisfaction in the district, a 
lessening production of lead, and coupled with the increased 
importation and the low prices that have ed, there has been 
a working of mines without t, The end of it has been 
@ prolonged agitation, protenaton negociations for reductions of 


the royalties, and finally the closing of the minés and the ‘ 
pets 9 of the lease that the Beaumonts have long held from 
first the Bishops of Durham and then the Ecclesiastical Commis- 
sioners. If others are to open out the mines, they will find 
that the vales of Durham are rich in lead and iron still, but that 
they will need to be worked in a commercial spirit, and possibly 
they will have to endeavour to obtain lower royalty rates. 
Weardale is no longer our sole panes for lead; the treasures 
of the world are before us, and if the grand old mines are to be 
again worked, it will have to be in a changed manner under com- 
mercial auspices, and with a view to profit. 


“NARROW ESCAPE OF AN EXPRESS TRAIN.” 


An exciting paragraph has gone the round of the papers 
describing the “narrow escape” of an express train, which ran 
Spalding station, on the Great Eastern Railway, on the 11th 
instant, and which was attributed to the Westinghouse brake 
failing to act. It now turns out that it was never attempted to 
apply this brake at all, for although both engine and train were 
fitted with the Westinghouse brake, it was not, and had not 
been in use on this occasion, owing to some repairs being 
wanted by the engine which was attached to the train at 
March. The only failure was that of the hand-brake upon the 
tender, which was found to be of no use upon trying to apply it, 
owing to the loss of a bolt out of the hand-brake gear. 


LITERATURE. 


The Elements of Machine Design. By W. CawTHorwEe Unwin, 
M.LC.E., Professor of Hydraulic and Mechanical Engineering 
at the Royal Indian Civil Engineering College. Fourth edi- 
tion, — and enlarged. London : Longmans, Green, and 
Co., 1882. 

Tuart this book has reached its fourth edition is a suffi- 

cient proof of its having filled the place for which it was 

parm and supplied information in a form which has 
made it really useful to those for whom it was written. 

This edition been much enlarged, and the chapter on 

rivetted joints is almost wholly re-written, so as to give the 

results of recent —— on the subject, and parti- 
cularly those upon which the author wrote a report for 
the Institution of Mechanical Engineers. New informa- 
tion is also to be found in et tg book - 
toothed gearing, ro ing, an ting, and many who 
take up the bock for e first time will be surprised to find 
that its title is, quite correctly, made to comprise a great 
deal of valuable information on steam engine and boiler 
details, and much that cannot be found in works ially 
devoted to boilers and steam engines may be here found 
treated in a style which is remarkable for its clearness and 
for the thorough knowledge of practical detail and prac- 
tical consideration which is brought to bear upon it. The 
text and the drawings by which it is illustrated are such 
as to give those actively engaged in engineering work, as 
well as students, immediate confidence in the book. There 
are few text-books on mechanical engineering which ex- 
hibit so complete a comprehension of the requirements of 
those who have to apply theory in practice; and there are 
none which show a more intimate knowledge of modern 
practice and careful avoidance of that slurring of detail 
which too often spoils books of a much more pretentious 
character. The book is too well known to make it neces- 
sary to speak of it at length, but we may remark that 
experimental information is apparently yet wanting on the 
relative strength of square and round unstayed plates, flat 
and dished, as Professor Unwin does not give new infor- 
mation on this point. Great diversity prevails, especially 
in the North of Sictend, in the thickness assigned to dished 
and flat plate tops of steam boiler domes, and no formule 
exist that we know of by which the proper thickness of 
such plates can be satisfactorily assigned. From those 
qvaitihin it would appear that the strength given to these 

lates is often unn ily great, while on the other 
ie there are many which ought to have given way long 
ago, according to the Sean, but they have not. 

Again, in speaking of boiler tubes such as those used 

in portable and marine engines, the author describes 

the method of fixing by rivetting over and by driv- 
ing in a “steel,” sec, ferule, but says nothing of the 
method of fixing by the universally-used tube expander. 

In that part of the book dealing with bolts, nuts, keys, 

and cottars, forms of spanners are shown, and though it 

is perhaps a small matter, it is worth mentioning that in 
making double-ended spanners with both ends for the 
same size of nut it is desirable that both ends should not 
have the jaws at the same angle with the handle, but one 
should be, as shown, at about 30 degrees, while the other 
should be about 15 degrees less, as this will often be of 
great value in tightening nuts in cramped situations. It 
may be remarked also that the formula given by the 
author for the strength of a winch handle, by which the 
necessary diameter of the hand part is made 1,!;in. for one 
man and ltin. for two men, is one that will not be 
often followed in practice, for about half the sectional 
area of those diameters is as much as is usual. In 
the chapter dealing with the strength of boiler flues, it 
would be useful if the author, in another edition, could 
give some attention to the strength of comparatively short 
flues made up of two parts of different diameters. It is 
common to take the strength as a mean between that of 
the longer and smaller diameters; but that is a thumb 
rule which is less satisfactory than taking the strength as 
that of the larger part of the flue. In an appendix to the 
chapter on tooth gearing, the author quotes from the writ- 
ings of the late Mr. Robert Briggs, of Philadelphia, on the 
use of worm gearing, and supports Mr. Briggs in his 

opinion on the high value of that class of gearing for a 

great deal of work for which it is supposed to be inapplic- 

able. Mr. Briggs says that for ratios of wheel to worm 
not to exceed say 60 or 80 to 1, well-fitted worm will 
transmit motion backward through the worm with a lower 


This idea is supported by the Seay 


manufacturers, and icularly for large tools, such as 
surfacing lathes and boring machines, The value of Pro- 
fessor Unwin’s book is enhanced by a full table of contents 
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OSCILLATION v. ROTATION, 


By Proressor Osporneé ReyNoxps, F.R.S. 
No, IL. 

(5) Tue object of the oma article is the consideration 
of certain dynamical problems presented by the oscillatin 

ieces of machines. In former articles under the h 
‘Limits to Speed,” it has been shown that the resistance 
called forth by the inertia of the revolving and oscillating 

of machines must, as the s increases, reach a 
point beyond which the strength of material will not allow 
them to go. In this respect there is but little difference 
between revolving and oscillating pieces. But, as regards 
friction, or the work necessary to overcome friction, it will 
appear that oscillating pieces stand in a very different 
position to ang pieces. 

In applying the principles of mechanics to machines it 
is customary to treat separately the kinematical, or purely 

ometrical considerations, leaving all forces out of account. 
£ this respect, i.¢., as regards the geometry of their 
motion, mechanisms, such as the crank and piston, which 
involve oscillating pieces, have received their due share of 
attention. But considerations relating to the forces in 
such mechanism have not received very systematic treat- 
ment. These considerations belong to two different classes, 
those which do not and those which do depend on the 
inertia of the = sty SL vay The first of these, although 
applied to movin ies, are strictly statical, relating 
solely to the resolution and balance of forces ; and it is 
this class which has received most attention. The con- 
siderations relating to the inertia of the parts have been 
much neglected. They constitute what,a few years ago, 
would have been called the dynamics of machinery, but 
what is now better expressed as the kinetics of machinery. 
In some few instances, as in the case of the fly-wheel of 
the steam engine, inertia is n to the action of the 
machine ; but with the majority of moving pieces the 
inertia only plays an incidental in the action of the 
machine, or, in other words, the machine would get on 
better if these parts could be made of matter without 
inertia, and hence it has been very much the custom to 
leave inertia out of consideration. 

This omission to consider the effect of inertia has been 
one of the main causes of the much complained of dis- 
crepancy between theory and practice, and it is to such 
considerations that we must look for explanations of the 
practical selection of one form of mechanism from amon 
several, which, so far as kinematics show, appear to 
equally applicable, as for instance, the reciprocating piston 
as against all forms of rotary engines. For some pur- 
poses the requisite motion is so slow that the inertia and 
energy of motion of the moving parts and quantities 
depending on these are so small, as to be of no account, 
and then kinetic considerations are of no importance in 
determining the fitness of the mechanism ; but whenever 
it is a question of attaining the highest possible speed, 
such considerations assume the first importance. 

(6) The kinetics of oscillating pieces.—If treated com- 
ape by integrating the equations of motion this would 

a very difficult, if at all a possible, subject; only one 
case, that in which the motion is harmonic, has received 
much, if any, attention. And this case may be dealt with 
by the aid of elementary mathematics. By the laws of 
work and energy, however, the kinetics of oscillation are 
tractable, and the results so obtained are sufficient for the 
present purpose. When a heavy body is subject to 
reciprocating motion its velocity will vary from some 
maximum value, o* to zero, so that the E, the energy of 
motion is given by 

_ 
E will be greatest when v* is a maximum, and when 
at its least v = 0 so E== 0; so that the body must lose and 
gain E, foot-pounds of energy of motion twice in each 
complete oscillation. In the case of the pendulum the 
energy of motion is transformed into energy of elevation, 
or when the velocity is zero the mass of the pendulum is 


5c feet higher than when the velocity is v. But in 


other cases, as when a piston is controlled by a crank, the 
energy of motion is transferred to and from the vibratin 
body, or, in other words, the body must perform ont 


receive work to the extent of a on each reversal of 


its motion. 

(7) It will be well to express this graphically. Let 
AOB be the path of the oscillating body, and suppose it 
to move from A to B, and to have its greatest energy of 


motion E, at O. Then, since it starts from rest at A, 
before reaching O, it must have been subject to the action 
of forces which will do E, foot-pounds of work. These 
forces might, if their magnitude were known at each 
point P of the path, be represented as in the diagram of 
the steam indicator by distances P M perpendicular to 
AB. I£ so represented, the ends M of these distances 
would lie on some line A M O, which, with A O, would 
form the diagram of inertia, or of the force to ce 
inertia from A to O. The area of this diagram would 
represent the work done on the body, and would therefore 
represent E,, the energy of motion at O. In the same way, 
since the body comes to rest at B, the body must have 
encountered resistance or opposing force against which it 
does E, foot-pounds of work in moving from O to B. 
This is represented by a diagram O N B, the area of 
which represents E, foot-pounds of work, and is there- 
; Ww ; E en in 


fore equal to the area ON A. Since the resistance 
from O to B is in the opposite direction to the force 
from A to O, N_ will Be on the opposite side of 
A BtoM. When the motion takes place from A to B the 
area A M O represents work done on the moving body to 
cause energy of motion, and the area O N B represents 
work done by the moving body to get rid of its 
energy of motion. Therefore, ON B would be nega- 
tive work done on the body. When the motion is from 
B to A the area BNO represents work done on the 
body, and OH A is negative. Taking v, for the velocity 
at O and v for the velocity at any other point P, and sup- 
posing P M to represent force at plb. to a foot. Then, 


and p x area O PM represents the work from O to P or 


P to O. Then, by the equation of the conservation of 
energy we have— 


Wr? 

=px AMP 4.8 (3) 


In cases of reciprocation it is not easy to find either the 
force p P M, or the velocity v at every point of the path, 
but one or other of these is always a direct circumstance of 
the motion. Thus, if the body move under the action of a 
spring, the stiffness of the spring determines the force 
p PM, which is thus independent of every other condition. 
Or if the body be moved by a crank and connecting rod, 
as in the steam engine, the velocity at each point is a 
kinematical consequence of the velocity of the crank. In 
every case, therefore, p P M or v is a direct consequence of 
the circumstance of motion. Now, whichever of these 
may be the direct consequence, the other is a consequence 
of the equation of energy, or if we know the one as a 
direct consequence, we can find the other by the equation 
of energy. 

8) Oscillation controlled by a crank.—In this case A B 
will be the diameter of the crank circle. Describe a circle 
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with A B as diameter ; then, neglecting the effect of the 
obliquity of the connecting chy & position R of the crank 
on its circle corresponding to the position P of the piston, 
is poy by producing P M to meet the circle in R. Let 
R T be the nt to the circle at R, then if w is the velo- 
city of the crank pin “a the wer of P is 


OR (6) 


whatever may be the position of P. If wis constant all 
round, when P is at O we have from (2) 


(6) 
and for every other point 
Substituting in the equation of energy (4) 
WwW 
p.OPM+ a9 (OR 2, ut 
or, = _W OR*-PR* 
2gp O R* 
(8) 
take We et OP 


Join O M' and produce it to meet perpendiculars through 
Aand Bin Cand D. Then M' must lie on the line C D 
for all positions of P, since by (9) P M! is proportional to 
OP. ‘Therefore by (10) the area OPM is equal to the 
area of the triangle OP M' Therefore M coincides with 
M' on CD, and the force p PN is completely expressed. 
Put OQ=a, and by (6) 
ons W iu? 
~ gp a* 
then by (6) 
So that W, u, a, being known, we have e and PM for 
(9) Oscillation cont yy a spring.—The sprii ves 
the force p PM; take the usual case in which this orce 
p P M is proportioned to o P ; let 
pPM=peOP.... (13) 
Then as before M is on the line CD. And it is obvious 
that, the diagram of forces being the same as before, the 
relation between the force and velocity will be the same; 
but as in the case already considered, the force is controlled 
by the motion, and in this case the motion is controlled by 
the force. It is well tomake the two proofs independent. 
Let R be a point moving on the circle so as always to be 
opposite to P, then, as bis T74 we have— 


(11) 


(14) 


And from the equation of energy (4) 


=ep (15) 


When P is at A, 
Ww OR? 
Theref. WwW PR* OR?-OP? 
PR? 
=ep 


(16) 

_ Equation (16) shows that w is constant all round the 
circle, so that in the case of a spring controlled weight the 
motion is such that P is always opposite a point R revolv- 
ing uniformly with a velocity V,. Thus the motion of P 
is completely defined. 

The two cases which have been completely considered 
are cases of harmonic motion which may and have been 
dealt with by other methods. The spethed just given, as 
a matter of course, leads in these cases to the same results 
as other methods, but it has the advantage of bei 
applicable to obtain certain results when neither the law of 
motion or the law of force are completely defined, and, 
what is its chief advan as regards the theory of 
machines, is that the kinetic forces are represented by a 
diagram, which may be at once combined with the dia- 
a such as that of steam pressure, representing the 

orces acting on the oscillating pieces; and hence a com- 
plete diagram of transmitted forces obtained. The advan- 
tages of this will appear in the sequel ; but first there are 
some other general points to be dealt with. 

(10) Vibration and reciprocation.—The two classes of 
oscillating motion ban by the two cases considered— 
namely, that controlled by the crank and that controlled 
by the spring, are, as regards the circumstances on which 
they depend, essentially different; and although custom 
is not uniform in the matter, it is well to distinguish them 
by different names. The class represented by the crank 
may be well called a motion of reciprocation, as the body 
is constrained to move backwards and forwards exactly 
along the same path and through the same distance, what- 
ever may be the speed. Whereas in the case of a vibrating 
body, although it moves backwards and forwards along 
the same path, the distance depends on the speed. In the 
former case, that of reciprocation, the only effect of increas- 
ing the speed of motion is to increase the rate of oscilla- 
tion, whereas the effect of increasing the speed of motion 
in the case of vibration is ey to increase the length 
of the _ the effect on the rate of oscillation dependin, 
on the law of stiffness of the spring, which in the case o' 
a normal spring is such that the rate of oscillation is 
constant. 

If a weight of 1lb. be held by a spring which requires 
121b. to deflect it 1ft., it would vibrate in a period of one 
second, and through a distance depending on the initial 
disturbance. A weight of 1lb. controlled by a uniformly 
revolving crank would vibrate in the period of revolution 
of the crank and through a distance of twice the length of 
the crank. If the revolve in a period of one second, 
and the spring be disturbed to move through twice the 
length of the crank, the two motions become identical, 
and the energy of motion is the same in both cases. 

The next question is, What becomes of this energy of 
— and this will form the subject of the next 
article. 


NAVAL ENGINEER STUDENTS. 


Tux Lords of the Admiralty have issued a newcode of regulations 
for the entry of ineer students in her Majesty’s dockyards, 
with a view to their being trained for service afloat as engineer 
officers of the Navy. The vacancies for appointments as students 
in the dockyards will in future be filled princi means 
competitive examinations, open to all sons of British subjects being 
of the prescribed age and of good moral character, but the Admi- 
alty reserve to themselves the right to nominate a few candidates 
at the entry, who will be appointed on passing a test examination. 
The candidates to be nominated will be selected by the Board of 
Admiralty from sons of officers of the Navy, Army, or Royal 
Marines, who have been killed in action, or who have been lost at 
sea on active service, or killed on duty, or who have died of wounds 
received in action, or injuries received in duty within six months 
from the date of such action or injury; or sons of officers ef the 
Navy or Royal Marines who have performed any meritorious 
service. The number to be so nomina ill not exceed one- 
fifth of the total number of engineer students to be entered. 
Except as ls exemption from competitive examination, these 
candidates will be subject in all r ts to the ordinary regulations. 
The number of appointments to made in each year, and the 
dockyard at which engineer students are to be entered, will be 
fixed by their Lordships. The list of candidates for these appoint- 
ments by open competition will as heretofore be kept at the office 
of the Civil Service Commissioners, and the list of nominated 
candidates will be kept at the Admiralty. Applications for 
nominations must be made before the Ist of Fe each year, 
and should be addressed to the Secretary of the Admiralty if the 
candidate is the son of an officer of the Navy or Marines; to the 
Military , Horse Guards, if the candidate is the son of an 
officer of the Army; and tothe Mili Secretary, India-office, 
if the candidate is the son of an officer of the Indian Army. The 
following will be the subjects of the competitive examinations, from 
which it will be seen that there is a material alteration from the 
original regulation :—Arithmetic, 300 marks; handwriting, 40; 
accuracy and intelligence in writing from dictation, 60; composition, 
100; grammer, 150; translation into English of French or Ger- 
man or Italian, 150 marks ; 150; 

eography, 100; bra, up toand including quadratic equations, 
$00; (Books 1to 4, and Book6,and the definitions 
of Book 5), 300; mechanical drawing (elemen ), 100; total 1750. 
The parent and guardian of each engineer student entered in the 
future will be required to make four annual a during the 
first four years of the student’s training, namely, £30 each year 
for the first two years, and £20 each year for the two subsequent 
years. It will, however, be in the = tion of the Admiralty 
to reduce these annusl payments in the case of sons of officers 
killed or drowned on ice. In other respects the regulations are 
similar to those now in force. 


SourH Kensincton MuskuM.—Visitors during the week ending 
Jan. 13th, 1883 :—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 14,092; mercantile marine, 
section, and other collections, 4499. On Wednesday, Thursday, 
and Friday, admission 6d., from 10 a.m. to 4 p.m., Museum, 1946 ; 
mercantile marine, Indian section, and other collections, 405. 


Total, 20,942, Average of nding week in former years, 
16,621, ‘Total from the opening of the Museum, 21,628,314. 
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PRESSURE CYLINDER 
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We illustrate above a frictional reversing clutch, con- 
structed according to the plans and patents of Mr. T. A. Weston 
by the Yale Lock Manufacturing Company, engineers and iron- 
founders, Stamford, Connecticut, U.S., for a rolling mill at 
Chicago, Illinois. The staff and clutch wheels weigh some 
40,000 Ib. It is in some respects analogous to the reversing gear 
we illustrated in Taz Encrnger, Aug. 29, 1879, p. 379, but with 
new and improved details. One hydraulic pressure cylinder, a 
double-acting one, is attached to the shaft, and revolves with it. 
The Weston frictional discs are 6ft. 6in. in diameter; the spur 
wheels 10ft. 6in. diameter, and 6in. pitch. The discs, twelve 
pairs in each clutch, are kept oiled, the low coefficient of friction 
due to lubrication still affording ample driving power, owing to 
the large area of the discs, viz., 500 square feet of effective 
friction surface in each clutch, the total area of the whole 48 discs 
in both clutches being over 2000 square feet. We hope here- 
after to illustrate still later forms of frictional driving mechanism 
of various kinds, for the construction of which the inventor has 
entered into arrangements with Messrs. James Watt and Co., of 
Scho and London, and with Messrs. J. Bagshaw and Sons, 


? 


NEW MACHINERY IN THE MINT. 


Tus machinery of the Mint had become so old and untrust- 
worthy, and had fallen so far behind the requirements of the 
present time, that it became necessary to provide a new set of 
plant; and, as the Select Committee of the House of Commons 
decided against the removal of the Mint to a new site, arrange- 
ments were made by which the reconstruction of the operative 
departments, in accordance with the recommendation of that 
committee, could proceed during the time that the new plant 
was in course of construction and erection. This involved the 
suspension of coinage for about nine months, and the expendi- 
ture of about £30,000 for new machinery, and £9000 for altera- 
tion and extension of buildin The new buildings, the 
arrangements of which were made under the officers of the Mint, 
including the Deputy-Master, the Hon. C. W. Fremantle, the 
Superintendent of the Operative Department, Mr. R. A. Hill, 
and the Chemist of the Mint, Mr. W. Chandlers-Roberts, F.R.S., 
were commenced in the early part of this year, with the excep- 
tion of a new mechanics’ workshop 60ft. by 45ft., which was 
completed towards the end of 1881. Those who knew the Mint 

ious to the alterations will feel as though in an entirely new 
building, and will miss many venerable machines and apparatus, 
including the big old crown wheel, and the ring of presses. The 
new mechanics’ shop above mentioned is built next to the 
smiths’ forge and the die-turning shop, and in close proximity to 
the rest of the die department, so that the whole establishment 
of artificers will for the future be centralised. The silver melting 
house remains unaltered, but the gold melting house, with office 
and stronghold, has been much enlarged. The old grinding- 
room has been included in this house, and a new grinding-room 
has been placed on the site of the former engine-house. The 
lling-room is retained without material alteration, but the 
circular room, containing the antiquated and cumbrous cutting 
machinery, has been removed, giving place to an enlarged cutting 
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and marking-room and new engine-house. A second rolling- 
room, with an area of 3361 square feet, has been arranged on the 
space formerly occupied by the cutting and marking-room, and 
by two dwelling-houses in the courtyard. The coining press- 
| room has been e by the removal of a partition wall, and 
has been heightened, and is to be lighted by electricity. 

Of the new machinery, all of which is much more powerful or 
more rapid than that which it has replaced, the engines 
which give motion to the whole, stand first. Of these, 
which are built by Messrs. Maudslay, Sons, and Field, we give 
a full page illustration on page 46, and details on page 50. 
The engine, collectively, consists of three separate compound 
tandem engines, with inverted cylinders. They may be worked 
singly or coupled together, and the middle engine will be used 
only in case of one of the other engines being stopped, its crank 
shaft being, at other times, replaced by an intermediate straight 
coupling shaft. The high-pressure cylinder of each engine is 
22in. in diameter ; the low-pressure cylinder 40in. in diameter, 
with a stroke of 3ft. 6in.; at fifty revolutions per minute each 
engine is capable of indicating 250-horse power, with a vacuum 
of 22in. to 23in. of mercury. The cylinders are fitted with 
separate working barrels, the casing forming a steam jacket. 
The steam and exhaust valves—see sections on page 50—of the 
high-pressure cylinders are of the Corliss type, constructed in 
accordance with the patent of Messrs. Musgrave and Sons, of 
Bolton. The steam valves are entirely controlled by the 
governor, of the Porter type, the cut-off being instantaneous. 
The form and action of the Musgrave-Corliss gear can be best 
explained with reference to the detail engravings on page 50. 

The two lower views on that page show the side and front 
elevations of the gear, while the upper part of the page give 
enlarged views of parts of this gear and sections of the upper 
and lower parts of the high-pressure cylinder and the top part 
of the low-pressure cylinder. In these engravings P is the high- 
pressure cylinder, B' the excentric rod connected to the rocking 
arm D by which the steam admission gear is worked, the 
exhaust valves being worked by the excentric rod L. Motion is 
given to the steam valves in the cases M M! by the other end of 
the rocking arm D, working the rods C C' adjustable by the screws 
F and F’, the rods C being cut away so as to catch alternately 
on the trip piece T? on the pin X, T, shown to an enlarged scale 
at the top of the page. This pin is controlled by the levers R R} 
attached to the rod B from the governor, adjustable by nuts 
F4 and F", and the movement of the valve is effected through 
the medium of the levers W against the resistance of springs 
in the air cylinder A, and consequently the higher the rods 
R R' are held by the governor, the sooner will the edge of the 
short rods C C! pass the trip piece T! in the central part T of the 
pin operated by the governor levers R R}. 

The low pressure cylinders have double ported slide valves— 
see page 50—and a separate eccentric. The air pumps are 
single acting, and are worked from the crosshead, and are 
placed at the rear of the cast iron standards, which form the 
condensers. At the front the three low-pressure cylinders are 
fixed on one long girder, which is supported from the crank 
frame by wrought iron columns. The gland between the 
cylinders is fitted with metallic packing, set up with springs, 


the door being accessible from the top platform. The metallic 
packing consists simply of two pieces, thus 
placed in the space shown at page 50, be- 
tween the cylinder. The fly-wheels, each tact 
of which is 14ft. diameter, and 10 tons 

weight, are situated beyond the crank 

frames, on the first length of shafting, which is then con- 
tinued through the right wall to the new rolling mill; on 
the left the connection with the old rolling mill is made by 
means of two pairs of spur wheels. In our engraving, page 46, 
the engine is shown as standing in the builder's works. In 
addition to a new rolling mill, on the right of the engine there is 
a set of wheels and shaft attached for conveying the power to 
the coining press room, cutting out and other machines, 
which are at right angles to the main engine shafting The 
engines and machinery can be turned round without steam by 
means of hydraulle cylinders and claws, which lay hold of 
notches cast in each fly-wheel. The claws are so made that in 
the event of the engines starting they would slip out of gear. 
The large tank on the top of the building supplies the necessary 
hydraulic pressure. 

For supplying the engine power and steam-hammer there are 
four cylindrical boilers, fixed about 80ft. to the left of the engine- 
house. They are each 7ft. 3in. diameter, and 23ft. long, having 
two furnaces and flues, 2ft. 10in. diameter, fitted with eight 
Galloway tubes. The furnaces are of Messrs. Vicars’ patent self- 
feeding grates, with travelling fire-bars, by which means common 
slack coal can be used without making smoke. During a recent 
visit we noticed that very common slack was being burned. The 
boilers are constructed for working at 90 lb. per square inch, 
and were pressed with water to 180 Ib., the usual working 
ope being about 80lb, The feed-water is drawn from the 

ot wells while the engines are working, and is pumped into the 
boilers by donkey engines. The cost of injection water, when 
taken from the main, is so great that it was found more economi- 
cal, financially, to increase slightly the consumption of the coal, 
which is only slack, and to materially reduce the water required 
for a vacuum only 4in. or 5in. better than that above mentioned. 
This was also partly compensated for by increasing the working 
pressure in the boilers. There is, of course, something gained 
by the increased temperature of the feed-water from the hot well. 

The work of rolling precious metals is exceedingly vari- 
able, owing to the shortness of the bars, and it sometimes 
happens that bars may be put into nearly all the rolls at the 
same time, but scarcely any variation is perceptible in the speed 
of oh engines, so perfect is the control by the instantaneous 
cut-o' 

In the new rolling mill, the machinery of which has also been 
constructed by Messrs. Maudslay, Sons, and Field, several 
novelties have been introduced, and the speed of rolling has been 
considerably increased, being one-third ter than in the old 
mill. There are in all six pairs of rolls in this new mill. The 
first two pairs of rolls, 14in. diameter, which are used for break- 
ing down the bars, and the third, 12in. diameter, and fourth, 
10in. diameter, are set apart by means of screws and worm 
wheels. The two finishing rolls, 8in. and 6in. diameter 
tively, are capable of the finest adjustment by means of ellos 
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controlled by screws. In the four smaller mills one roll is 
driven direct from the main-shaft, while the idle roll receives its 
motion by means of a pair of steel pinions fixed upon the 
gudgeons of the driven rolls. In order that the mills shall be of 
the most trustworthy character, the housings of all of them are 
solid forgings of the best wroughtiron. In the same mill there is 
also a pair of powerful shears. It is somewhat indicative of the 
decrepid state of much of the machinery in the rolling and 
cutting departments that, with few exceptions, the most novel 
machinery is the drawing table for finishing the strips after they 
have left the finishing rolls, which was made by Henry Maudsiay, 
and bears date 1816. This machine is exceedingly well made, 
and is still used for pulling the strips between a pair of very 
hard perfectly true steel rollers, which take the place of the 
ordinary draw plates. To some of the other machinery of the 
Mint, including the new Uhlhorn presses, by Messrs, Ralph 
Heaton and Sons, and the interesting process involved in coinage, 
we may refer on another occasion, 


THE INSTITUTION OF CIVIL ENGINEERS. 


PRESIDENT’S ADDRESS. 


meeting on Tuesday, the 9th of January, Mr. 
James Brunlees, F.R.S.E., delivered an inaugural address as presi- 
dent, He stated that it was thirty years since he had been elected 
a member of the Institution. hen he joined it in 1852 there 
were 745 members of all classes; the number now was 4210. 
Then only one volume of minutes was issued annually, now there 
were four. Then there was no Benevolent Fund in connection 
with the Institution, nor had the Student Class been established. 
The former was founded in 1864, and had been a great boon to 
many who had been laid low by sickness or who had been 
overtaken by adverse circumstances, The Student Class was 
established 1867, and now numbered 759. He would remind 
his younger hearers that they were entering a field in which com- 
petition me yearly more keen; and that they could not afford 
to despise the acquisition of knowledge, the immediate use of 
which, in their professional career, — perhaps not be self- 
evident. A change had been made of late years in the scope 
of the pay brought before the Institution, Formerly they 
were restricted chiefly to descriptions of executed works; latterly 
they had embraced a wider range of subjects, affording more 
matter for useful discussion. e address of his immediate 
predecessor in the chair, Sir William Armstrong, mainly bore on 
the relations of engineering science to the arts of war; and the 
soundness of his observations had since been strikingly exemplified 
the rapid and decisive events of the recent campaign in 
pt. Some part of that rapidity was due to the labours of the 
civil engineer, jally as regarded the celerity and freshness 
with which the troops were enabled to take the field, and the 
ease with which material was moved forward by ship and rail- 
way, to say nothing of the service performed in the early stage 
of the land operations by the movements of the armoured train. 
In considering the more important engineering works which had 
been lately finished, or were in process of execution, he was 
reminded of the small as in the arts of construction until a 
recent period. In nearly all that concerned work executed in stone, 
wood, or earth, the constructions of the ancient engineers might 
be put in comparison with some of the best modern examples, 
and in those materials probably their work would never be 
surpassed. The Panama Canal, when completed, would be 
as important a link in water communication as the Suez 
Canal. But canals of great magnitude were amongst the 
earliest engineering works on record. History mentioned two at 
least of importance; the canal for uniting the Red Sea with 
the Nile, and a canal across the Isthmus of Athos, vestiges of 
which remained. In regard to tunnelling, the ancients had not 
et been outstripped. To carry off the superfluous waters of Lake 
Plann, the Emperor Claudius constructed a tunnel 38ft. high, 
28ft. wide, and three miles long, chiefly through solid rock, With 
the — of explosives and machine drilling, it was apparently 
executed much as work of that kind would be now; but those 
exceptions showed that it must have required vastly more labour 
and time. He then referred to the manner in which a —- 
had been opened beneath the river Euphrates, from one bank to 
the other, a distance of more than 130 yards, The course of the 
river was diverted, and a tunnel was constructed of brick, cemented 
inside and out with asphaltum. The walls, which were twenty 
bricks thick, were 12ft. high to the springings of the arch, and the 
width of the tunnel was 15ft. It was on the Island of Pharos, 
opposite Alexandria, that the first lighthouse was erected by 
Prolem , nearly three centuries before the Christian era, Win- 
stanley’s lighthouse at the Eddystone, the predecessor of the works 
of Smeaton and of Douglass, was probably not more efficient than 
the Roman pharos on the heights of Dover. Even the problems 


Ar the ordi 


regarding the disposal of sewage were attempted to be solved by 
ancient Rome, and dealt with by her engineers, much in the same 
way A great ‘‘ low-level ” sewer, 30ft. high 


as in the present ~ 
by 15ft. wide, received the drainage of a network of sewers 
coming from the city on the hills, and delivered the accumulation 
into the Tiber. It was the main artery of a system of sewerage 
and drainage which there had been no attempt to rival until, in 
modern times, the London main drainage system had been carried 
out. Recently, some of the most formidable barriers to communi- 
cation were eres by the introduction of steel. 

The bridge to be erected across the Forth, at Queensferry, was 
the largest ever undertaken. It would consist of two spans of 
1700ft., two of 675ft., fourteen of 168ft., and six of 50ft., with a 
clear headway for navigation of 150ft, above high water of spring 
tides. The two large spans were com of two cantilevers, each 
675ft. long, with a central girder 350ft. long, the depth of the 
cantilevers being 350ft. at the piers and 50ft. in the centre. To 
hold aloft and to maintain the weight of steel of which 
the cantilevers and girder were composed, = would be required 
of corresponding magnitude. The central pier, on the island 
of Inchgarvie, would consist of four cylindrical masses of concrete 
and masonry, 45ft. in diameter at the top and 70ft. at the 
bottom. ey would be founded on rock at a depth below 
high-water varying from 24ft. to 70ft., and would be carried up 
to 18ft. above high-water. The length of the bridge would be 
more than a mile, and of the viaduct approaches 2754ft. The 
contract had been let for £1,600,000. A less remarkable 
work, but still one of t importance, was the new Tay sae 
This was to be erected on new foundations on the up-stream side, 
and as near as practicable to the site of the previous bridge. It 
would be 10,780ft. long, divided into eighty-five spans, of which 
eighty-one would be crossed with iron girders, and the remaining 
four would be brickwork and masonry. Of the thirteen spans over 
the navigable waterway two would be 227ft., and eleven of 245ft. 
each, and the height from high-water to the bottom of the girders 
would be 77ft. The piers would be of wrought iron, plated all 
over, and supported on iron cylinders of suitable dimensions, sunk 
20ft. into the bed of the river, and filled with concrete and brick- 
work. The parliamentry estimate for the work was £654,000, but 
the contract had been let for less than that sum. Another 
bridge of a similar character was that over the river Gan 
at Benares, It consisted of seven large spans, each 356ft. 
from centre to centre of the piers, and nine smaller spans. 
The depth of the river when at the ordinary level was about 
20ft. to 30ft. but floods had been known to rise 50ft. higher, 
thus making the whole depth of water fron 70ft. to 80ft. 
The scour in the river bed, which was of sand, was very great; 
therefore the foundations had to be sunk to a depth of 120ft. 
The girders were of steel, 25ft. apart, with a 5ft. pathway on each 


side, 
A work of a different was the Kinzua Viaduct, across a 
long narrow valley, with lofty precipitous sides, on the Bradford 


branch of the New York, Lake Erie, and Western Railroad. Its 
height was 302ft. from the bed of the stream to the rails. Its 
length between the abutments was 2051ft., divided into twenty 
spans of 61ft. each, and one span of 62ft, The girders’ were 
carried by wrought iron towers or piers having a uniform 
width at the top of 10ft. and a span of 384ft. The upper 
half of the piers was composed of four, and the lower of six 
wrought iron columns, 1ft. in diameter, braced together, and 
having a batter laterally of 2in. per foot, so that the highest 
pier had a base of about 100ft. As an additional stay against 
the wind, the iron shoes at the bottom of the columns were 
bolted through the piers, and the columns were braced together 
throughout their length. The East River Bridge, between New 
York and Brooklyn, was on the suspension principle. The total 
length was 5989ft., which was divided into three spans, the land 
spans being 930ft. each, the river span 1595ft. 6in., and its 
height above high-water 135ft. The width of the bridge was 
85ft., and it was intended to accommodate foot-passengers, rail- 
way trains, and ordinary street traffic. The cables were four in 
number, each having a diameter of 15#in., and were calcu- 
lated to stand a strain of 12,200 tons each. There were two 
suspension towers, each 278ft. in height above high water, and 
159ft. above the roadway. Its cost would be, in round figures, 
about £2,800,000, independent of the cost of land. 

From the consideration of bridges, Mr. Brunlees passed to the sub- 
ject of tunnels. The longest tunnel yet constructed was the St. 
Gothard, having a og of 14,912 metres. It was opened for traffic 
on the first day of 1882, The northern end was 3638ft., and the 
southern end 3756ft. above sea level. The sudden rise from the 
level of the railway proper to the mouths of the tunnel was sur- 
mounted by ory tunnels of approach, which ran above one another 
on a radius of 15 chains and a gradient of 1 in 43°5. There were three 
of these spiral tunnels at the north, and four at the south end of the 

tunnel, The Severn Tunnel was the largest work of the kind 
in this country. It passed under the estuary about half a mile below 
the ferry which connected the Great Western Railway with the 
railways of South Wales. The total length of the tunnel was 
7942 yards, of which 2} miles were under the tideway. The 
greatest depth of water over the tunnel at high water was 96ft., 
and at low water 60ft. The tunnel through beds of 
shale and Pennant sandstone of the coal measures, and through 
the nearly horizontal beds of Keuper marls, which overlay these 
measures. Water had been met with in all the strata, sometimes 
in large quantities. One spring in the Millstone Grit, on the land 
approach to the tunnel, discharged over 5000 gallons a minute, and 
its sudden inroad caused a we - e of the works, The 
tunnel was 26ft. wide at 7ft. above rail-level. It was lined with 
vitrified bricks, set in Portland cement, the lining being from 
1ft. 10}in. to 3ft. thick. The total cost of the tunnel would be 
about £1,500,000. The work of tunnelling beneath the river 
Hudson, between New York and Jersey City, was remarkable 
chiefly on account of the difficult nature of the material. There 
were two single-line tunnels, 30ft. apart, and parallel to each other, 
and they were intended to bring the railway traffic of the south- 
west and south into the city of New York, from which the traffic 
was at present cut off by the Hudson. The width of the river at the 
point being tunnelled was one mile; its greatest depth at mean low 
water was 62ft. The tunnels were being driven by the pneumatic pro- 
cess. The Mersey Railway was intended to effect direct communica- 
tion between the Lancashire and Cheshire railway systems, and in- 
cluded a tunnel 3820 yards in length, between Liverpool and Birken- 
head, 1300 yards of which were under the river Mersey. The tunnel 
and drainage headings below it were being driven through the red 

dst ormati These heading d from shafts one 
mile apart, sunk on each side to a depth of 180ft.; they were car- 
ried on an ascending gradient to the centre of the river, where 
they would meet the main tunnel, which was constructed on a 
descending gradient to the same point. Powerful pumpin 
machinery had been erected at each side, and at Liverpoo 
4500 gallons of water per minute had been raised. At Birkenhead 
the water had never exceeded 300 gallons per minute. The main 
tunnel was being driven from two independent shafts, and was 
carried forward from these landwards and river simul- 
taneously. It is being lined with brickwork set in cement. The 
ry of the railway was three miles, and its cost would be about 


,000,000. 
After alluding to the p d Channel tunnel, Mr. Brunlees 
a Canal. The project to unite the Atlantic 


referred to the Panam: 
and Pacific oceans by a canal across the narrow neck of land 
which joined the two American continents was a very old one. 
During the last century and a-half many surveys had been made 
in different parts of the isthmus to demonstrate the practicability 
of the project. Several schemes resulting from independent local 
investigations were before the public, when Count de Lesseps 
su ed in obtaining a meeting of an International Congress in 
Paris in May, 1879, to select the project which might be entrusted 
toa public company. This Congress adopted the general features 
of the scheme now being carried out. It was proposed to be 
a canal without locks from the Atlanticto the Pacific, 73,000 metres 
long, 84 metres deep, and having a minimum width at 
the water line of 22 metres. The canal commenced on the 
Atlantic coast, at the Bay of Limon, with a depth of 84 metres, 
and went through the marshes of Mindi, in the direction of the 
river Chagres, which it joined in the vicinity of Gatun. It was 
then kept up near to the river, which it cut several times, and 
by a series of curves and straight lines reached Matachin, where 
it separated from the river Chagres, and continued in a south- 
east direction along the valley of the Obispo, a tributary of the 
Chagres. It then entered the valley at the Rio Grande, and in 
a series of straight lines and curves reached the Gulf of Panama, 
near the islands of Naos and Flameneo, with a depth of 74 metres 
below the lowest tides. It was provided with passing places at 
suitable distances. The estimated cost of the canal was 
£31,200,000. The canal would abridge the voyage between 
Europe and the western coast of America at the equator some 
2500 marine leagues, and considerably shorten the voyage to the 
yeaah parts of Australia, to New Zealand, and to China and 
apan. 
Among works of interest for the shelter and accommodation of 
shipping, Mr. Brunlees drew attention to the Alexandra Dock 
works at Hull, and the new harbour of Port Elizabeth. The 
former were situated on the left foreshore of the river Humber, 
some distance below the town, in great part seaward of the 
high-water line. The sea embankments, upwards of 6000ft. 
in length, had been completed, together with the cofferdam 
for the entrance lock, and the tidal water had been excluded 
from the site of the dock and quays. For the first time in carry- 
ing out works of this class the excavations and masonry were 
executed, in great part, by hydraulic machinery, worked by the 
—— engines of 300-horse power. The water space of the 
lock would be 2300ft. in length and 1000ft. in width. The total 
length of wharfage afforded by the walls and jetties would be 9450 
lineal feet. The harbour for Port Elizabeth, in Algoa Bay, was 
of a different ~~ It solved the problem of affording shelter for 
shipping from the heavy seas constantly rolling in upon the 
beach in that region, without obstructing the natural move- 
ment of the sand, which would speedily render any ordi 
protection useless. This movement was confined to the p 
pats shallow water near the shore, and was caused by heavy 
south-easterly seas. As a first step towards the execution of the 


effect of clearing away a large quantity of the sand accumulations. 
From the northern end of this 


wrought iron girders, with a plated floor carrying the road surface 
on which the rails would be laid in the usual manner and conn 


general design, a retaining bank had been constructed along the 
shore at the southern end of the town, which had had the desired 


k a viaduct was to run out in a 
north-easterly direction 3000ft., into six fathoms of water at low 
tide. It was to be formed of wrought iron piles placed in bays 
30ft. apart, securely braced together, and supporting a deck of 


ected 


no obstruction to the sand-travel, and therefore cause no diminu- 
tion of the depth of water. At the outer end a breakwater was to 
be constructed of large concrete blocks, founded on a substratum of 
rubble, carried down to a sufficient depth to prevent disturbance 
by wave action. The cost of the work would be about £950,000. 
The works for an improved supply of water for Liverpocl 
were making rapid progress. The water was to be impounded 
from the watershed of the river Vyrnwy, in North Wales, a 
distance of 674 miles from the Prescot reservoirs, to which it was 
to be brought partly by aquest and partly in tunnels and pipes. 
The area of the watershed was 17,513 acres. The upper waters of 
the Vyrnwy were to be impounded in the valley of the river by a 
dam, which would collect the waters of the river into a reservoir 
having an area of 1115 acres, Manchester recently obtained powers 
for an additional supply of water from Thirlmere. All were agreed 
that a supply of pure water was one of the most important means 
of maintaining the health of large towns, and it had also come to be 
admitted that it had an important influence on their moral con- 
dition. It would be well, therefore, if London would seek to emulate 
the northern cities in supplying its population with pure water. 
The old Eddystone Lighthouse, completed in 1759, fad always 
been an object of peculiar interest to the nation. It was with a 
feeling akin to personal regret that the public learned for the first 
time in 1877 that Smeaton’s work was doomed ; but it was a source 
of satisfaction and consolation that nothing in the design or con- 
struction of the tower itself conduced to the necessity for replacing 
it; but the rock upon whieh it was reared had not been so endur- 
ing. The new tower was 130ft. high above high water, or 58ft. 
higher than the old tower, and nearly five times the quantity of 
stone was in its construction, Smeaton’s tower contained 
only four rooms; that of Sir James Douglass nine, of larger and 
loftier proportions. It had cost £78,000, and had been completed 
in three and a-half years. Since the application of electric light 
at the South Foreland Lighthouse, in Deeember, 1858, con- 
siderable progress had been made with all the luminaries applied 
to lighthouses. At the abov date, the standard intensity of the 
first-order oil light was 230 candle-units, and the intensity of 
the most powerful electric light was about 670 candle-units, 
Recently at the Eddystone Lighthouse two oil lamps, each of 720 
candle-units, had been adopted. This intensity would shortly be 
considerably exceeded. With electric light, a focal intensity of 
about 10,000 candle-units was applied at the Lizard, and e- 
ments were being made by the Trinity House for phen, 
testing the merits of an electric light of 60,000 candle-units 
intensity. With coal-gas light great progress had been made since 
1865 by Mr. John Wigham, of Dublin. In the latest development 
of his system four burners were employed, each of 1250 candle- 
units intensity. 
Mr. Brunlees then briefly referred to the want of railway com- 
munication in many uctive countries. The immense po 
tion of China would derive great advantages from the con- 
struction of railways. It had been said that the objection 
of the Chinese proceeded chiefly from the fear of introducing 
foreigners in any considerable number. Chinese states- 
men, even those most liberal and enlightened, at one time 
believed that railways were not adapted to the circumstances of 
China. They had recently formed a different opinion. An official 
memorial had been drawn up by one important Government officer, 
and favourably reported on to the Government by another high 
official, ot and recommending the construction of four 
important trunk lines, and no doubt if these were once execu’ 
many more would follow. In India somewhat more than 900 
miles of railway were in course of construction, including three 
bridges of more than ae es When the works now 
in progress were completed, India would have nearly 12,000 miles 
of railway open for traffic. In New Zealand the length of railway 
in various stages of progress during the year ended 31st Marc 
last was 234 miles, and 1333 miles were then open for traffic, 
and an additional expenditure of £1,650,000 had been ordered. 
In Queensland only a few miles appeared to be under construction ; 
but an extensive system of railways was under the consideration 
of the Government. In South Australia considerable progress had 
been made in railway building, and this might also besaid of Victoria 
and New South Wales, where there were 342 miles under construc- 
tion. He regretted that the Australian colonies had not adopted the 
same gauge for their lines, With the disadvantages which had 
arisen in England, in India, and in America, from a break of gauge, 
and from the great advantages which Western and Central Euro 
had derived from a uniform gauge, it might have been thought 
prudent on the part of the Australian Colonies to have accepted 
the experience of older communities. In Canada, 2910 miles of 
railway were under construction; and in the United States some 
11,000 miles had been constructed during the last year. In the 
United States and in Canada the tendency was towards a uni- 
formity of gauge. 
The undue neglect of the inland navigation of this country was 
a subject which deserved the attention of the engineer. For coarse 
goods a slower conveyance than the goods train might be endured 
in consideration of its greater cheapness. But to be more exten- 
sively useful it must be something between the present speed of 
exeaenennant and the goods train, with the punctuality of the 
Mr. Brunlees then drew attention to the fact that the 
trained engineer was a comparatively modern creation. Until 
little more than a hundred years ago Great Britain contained 
hardly a canal or a passable high road; and two centuries ago 
it was necessary to send to Holland for an engineer to build a sea- 
wall. A Rivers Conservancy and Flood Prevention Act was greatly 
needed. Private interests of the most insignificant character were 
suffered to interfere with or prevent the execution of plans which 
would be of manifest advantage to large populations. To earry 
out any local or general public improvement, private persons must 
be organised into public bodies, and appeal must be made to the 
cumbrous and costly machinery of parliamentary legislation in 
every individual case. There were signs that this ancient system, 
suitable enough for the rate of progress of public works half a 
century ago, but unsuited to the rapid march of improvement 
in our time, would before long be modified and improved. . 
During recent times of de ion fear had been expressed 
that the profession was too full, that the work of engineers had 
been completed. But these fears were vain. So long as capital 
accumulated in this country, it must be expended in some pro- 
ductive way at home or abroad. Judiciously planned public 
works were always productive, and the men who found the means 
would appoint the agents for carrying out the works. Not only 
were public works, including many new or larger harbours and 
docks, required at home; not only were new countries of vast extent 
and enormous resources being gradually laid open to the opera- 
tions of the engineer, but a greater diversity of employment was 
offered to him. It was impossible to say to what uses the com- 
paratively new power of electricity might be put, but it must play 
an important part in the social industrial economy of the age. 


It was announced that the Council had recently transferred H. 
Groves and R. T. Hall to the class of members; and had admitted 
H. S. Bassett, M.S. Bell, C. F. Bengough, G. C. Borton, A. H. 


Broun, J. H. Burton, F. E, Cairnes, 


with the system of existing rail 


ways. The viaduct would present 


H, 


A. Campion, J. Collie, 

W. R. Crabtree, R. F. Dalziel, W. Dawson, C. R. B. de la Salle, 
J, A. Despeissis, E. I, Evans, R. Findlay, S. S. Grimley, C. H. : 
Hall, J. Hardisty, A. E. Hezlet, G. W. Holmes, H. G. Horne, 
8. Ingram, jun., C. H. Lawson, E. E. Light, J. 8S. L. Long, G. ’ 
E. J. McMurtrie, F. Y. Marrian, A. W. Metcalf, CO, F, Minchin, 
the Hon, E. H. 8. Napier, H. E. Nichol, W. B. Norton, C. Roberts, 
A. J. Salter, W. C. E. Smith, H. F. Snow, E. F. Sollom, F. H. : 
Stone, C, F. Sykes, A. M. Thompson, E. 8. Tiddeman, A. E. 
Wackrill, J. D. Watson, S. W. Price Williams, and W. Wood, as 
Students of the Institution. At the monthly ballot W. Belk, J. 
Chambers, and W. H. Le Mesurier were elected Members; T. 
Adams, Stud. Inst. C.E.; W. Barrington, jun., Stud. Inst. 

C.E.; R. H. Brookhouse, Stud. Inst. C.E.; J. Clare, Mi 


THE “ENGINEER. 


JAN. 19, 1883. 


Stud. Inst. C.E.; T. H. Houghton, 


-E.; 
gan, G. T. St. A. Nixon, H. A. Purdon, Stud. Inst. C.E.; E. R. 
Saunders, Stud. Inst. C.E.; OC. B. B. Sherman, F, C. Sheppard, W. 
Spinks, Stud. Inst. C.E.; A. Summerscale, Stud. Inst. C.E.; and 
R. Wilson, Associate Members; and Fung Yee, G. B. Godfrey, 
and J. W. Theobald, Associates. 


VARIETIES OF THE RAILWAY PASSENGER Duty.—Very various 
are the results of the different modes of calculating the duty since 
the decision in the Court of Exchequer. They range from an 
increase inthe duty of 78 per cent. on some railways, down to a 
diminution of duty amounting to 22 per cent. on other a 
according to the difference in the nature of the passenger traffic 
Out of eighty-two railways in Great Britain, the whole amount 
of tax, except about £21,660, is paid by twenty-two railways, 
so that the remaining sixty might be exem without much 
loss to the revenue. 

NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty: Charles P. Turner, inspector 
of machinery, to the Alexandra; James C. Oare, William T. 
Allen, and George Sparks, engineers, to the Alexandra; Charles 
J. Cock, engineer, additional, to the Indus, vice Alexander ; 
George Mackney, engineer, to the Coquette ; Alfred Lawton, engi- 
neer, additional, to the Defence, vice Mackney ; James Shirwell, 
engineer, to the Hibernia, additional, vice Alton ; W. Wil- 
kins, engineer, additional, to the Asia, vice Shirwell ; Samuel H. 
Berry, acting engineer, to the Alexandra; John A. H. Hicks, 
assistant engineer, to the Téméraire, vice Sharp ; Edwin C. Carnt, 
acting engineer, to the Warrior, vice Hicks; George W. Fowler 
and George W. Hudson, acting engineers, to the Alexandra ; 
George G. Smith, engineer, to the Cygnet; and John Faweett, 
engineer, to the Espoir; James H. Gil engineer, to the 
Alexandra. 

THE THROSTLE Nest WEIR.—The new automatic tilting weir 
on the river Irwell at Throstle Nest, designed by Mr. F. Wiswell, 
the engineer to the Bridgewater Navigation Company, and which 
has been already fully described in our pages, is now practically 
completed. The weir, which consists of fourteen tilted sluice 
gates, has been built in two sections, the first consisting of six of 
the sluices, which were completed about six months back. The 
remaining eight sluices have now been put in, and with the excep- 
tion that the centre gate, owing to the flood of water recently, 
has not yet been connected, the weir is practically finished. 
Some difficulty has at times been experienced in dealing with the 
water during the construction of the weir when the river has 
been exceptionally high, but any actual flooding has been avoided. 
There has not yet been a sufficient weight of water to really test 
the automatic action of the gates, but still, there has been 
sufficient pressure from the water to materially assist in 
lifting the gates when required. 

Tue Rivers PottuTion Act.—Mr. Lonsdale, the Judge of the 
Maidstone County Court, made on Monday an order under the 
Rivers Pollution Prevention Act, calling upon the West Malling 
Rural Sanitary Authority to cease polluting the Leybourne 
stream, which runs through the Kentish estate of Sir Henry 
Hawley. The action was brought by Sir Henry on the ground 
that the defendants, after ineffectively treating their sewage in 
certain filtering beds, discharged what was y liquid sewage 
into this stream, and had thereby destroyed the fish. The 
defendants, at the first hearing of the case, last month, s 
that they were using the best ps means to render the 

harmless; but on Monday they submitted to the order, and 
asked that its eperation might be suspended six months to enable 
them to carry out necessary works. This was conceded, on the 
understanding that a gentleman selected by Sir Henry Hawley 
should have power to make suggestions for temporary arrange- 
ments, so that in the six months the stream shall not be 
unnecessarily polluted. The defendants were ordered to pay the 
costs of the action. 

THe or TrRamways.—What are the advan 
mechanical or otherwise, which the tramway is calculated to offer ? 
By the correct appreciation of these we shall be able to form a 
sounder judgment as to the probable development of the system 
than seems to be common just now. The mechanical advantage 
obtained by the use of tramways consists solely in the diminution 
of the running friction—or, in other words, of the draught—as 
compared with that of such a vehicle as an omnibus on the common 

On a perfectly level line the draught of the tram-car is just 
half that of a carriage of equal weight on a road in order. 
But perfectly level roads are rare, and as soon as a hill, however 
slight, intervenes, the advantage derivable from the use of tram- 

tes becomes ——— less. On an incline of one in a hun- 
, which is hardly to be detected by the eye, the gain is reduced 
to one-third ; and on a rise of one in thirty, which is considered 
moderate for a main road, the gain is reduced to little more than 
one-eighth. These mechanical facts limit the saving to be effected 
by the use of tramways, and explain how it is that the financial 
outcome of the system does not compare more favourably with that 
of the ordinary omnibus. There may be said to be three classes 
of persons, representing different and, to some respect, conflicting 
interests, who are mainly affected by the introduction of the tram- 
way—namely, passengers, neighbours, and investors. It cannot 
be denied that to the passengers a tramway offers a gain in com- 
fort, almost amounting to luxury. The contrast between a trip in 
a thoroughly well-appointed tramway car (such as those which ply 
over forty-two miles of line in Manchester) and the London omni- 
bus is almost as great as that between a brougham and a tax-cart. 
There is more room, more ease of motion, and far greater quiet. 
These are very great advantages ; but though it may be said that 
they are enough, they are all that the passenger obtains. There is 
no gain in economy, no gain in speed, and perhaps loss rather than 
gain in convenience of access to the carriage. e have, therefore, 
to place on the credit side of the account the increased comfort of 
about 430,000 mgers. We arrive at that number by allowing 
two journeys, for 300 days in the year, to each of the 257,600,000 
passengers returned for the year ending June, 30, 1882. It is true 
that this is rather more than one-third of the number of railway 
passengers in a year; but then it must be remembered that the 
distances trav: by the latter are at least five times as much as 
those covered by the tramway passengers, the mean receipts on the 
tramways being 1°8d. per trip against 9°5d. per railways. 
Against the gain in comfort, then, of less than a million of 
ngers have to be set the cost, inconvenience, and even : 
which are caused to the owners and users of all kind of veh 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE tone of the markets, alike in Wolverhampton yesterday and 

in Birmingham this afternoon, was such as we are not unaccus- 

tomed to on the week succeeding the quarterly meetings. Business 
wore a tame appearance, and prices were not strong. Merchants 
and consumers were reported to be standing off, in the hope that 
this policy would influence the markets in their favour; but men of 
experience declined to give way in price to much extent. 

vanising and common sheets are in less demand than usual at 
this time, and the result of the excessive production is now 
apparent in ary d prices. Although £9 is quoted for doubles, it 
is no secret that they are being sold at £8 15s, to £8 10s. Lattens 
are about £9 10s. to £9 15s, The galvanisers quoted this afternoon 
£14 for corrugated sheets delivered at outports, but the sales were 
os For best brands £14 10s. is being obtained on indented 

ers. 

The best thin sheet makers and the tin-plate makers announced 
a continuance of the tolerable activity at the works which has for 
some time past marked these branches of trade. The quotations 
of £11 for sheets, singles, to merchants, and £12 to consumers are 
little more than nominal. 

Messrs, Knight, of the Cookley Ironworks, quote £10 for their 
K.B.C, “‘ singles,” £11 10s. for doubles, and £13 for trebles. These 
sheets are for best ‘ working-up purposes.” Their stamping 
qualities, they price at £3 grog more. Tin-plates the firm quote 
at: Cookley K, charcoals to 26s. per box, and Cookley coke 
plates 21s. to 22s. per box according to specifications. These tin- 
plates the firm claim are the best in the world. 

To the Staffordshire and Worcestershire tin-plate makers, who 
were present at the quarterly meeting of the Welsh tin-plate 
makers in Birmingham last week, it was not unpleasant news that 
the estimate of the association concerning the reduced make which 
was likely to result from the stoppage of the Welsh mills through 
the recent failures was between a million and a million and a 
quarter boxes per annum. 

Orders for merchant sections of finished iron, such as bars, hoops, 
strips, and nail rods, were this afternoon much sought after. 
oy a were not, however, generally successful in booking large 
lots. Marked bars remained at £8 12s. 6d. for the Earl of Dudley’s 
make, and £8 to £7 10s. for the make of the other ‘list ” houses, 
Yet an excellent bar might have been had at £7, and common 
sorts ranged down to as low as £6. Hoops were abundant at 
£6 15s. easy, though some firms still quote Strip for gas tube 
manufacture was a minimum of about £6 12s. 6d. 

Advices from Melbourne report galvanised corrugated sheets were 
moving off quietly, favourite brands being offered at from £21 10s. 
to £22 5s., while ordinary brands were quoted at £20 10s. Sheet 
iron in the black was firm, No. 8 to 18 being disposed of at £10 10s., 
and Nos. 20 to 26 at £13, Plates were quiet, with quotations 
ruling at £10 to £10 10s. Hoop iron was saleable at £10. 

Pig iron was quoted in the Melbourne market up to £4 per ton 
for quantities and £4 4s. for smaller parcels. About 600 tons to 
arrive had at date of despatch been taken up at these rates, and 
another line of the same quantity had been p at an advance. 

This afternoon in a pig iron was not active, but 
vendors of Derbyshire and Northampton sorts re i here and 
there sales during the week of lots varying from to 1000 tons 
or above. The quotation for such pigs was 48s. 9d. to 50s., though 
the last price could but rarely be got. The ‘‘ Westbury” brand 
was quoted at 50s., and Lincolnshire pigs at 50s. 8d. delivered at 
stations. The Kirkless ay i were quoted at 48s. 6d. 
for grey forge qualities. Hematites and native all-mine pigs were 
we, easier than at quarter-day, the price of both being 65s., 
although 67s. 6d. was quoted. The ‘‘Capponfield” brand of 
native pigs were quoted at 55s. for best, and 42s. 6d. for common 
sorts. Other cinder pigs were to be had at a minimum of 40s. 

The Wrought Iron Tube Makers’ Association have derlared a 
reduction in prices equal to an increase in discounts of 24 per cent. 
The new discounts are, gas tubes, 724 per cent.; steam and 
galvanised gas tubes, 574 per cent. On fittings the new discount 
and galvanised gas tubes 62} 


per cent. 

The Star Nut and Bolt Works, formerly owned by Messrs. 
Brookes Bros., Smethwick, have just been purchased by the Mid- 
land Bolt and Nut Company. 

Midland Railway Carriage and Wages Oompany, Limited, They 

ii way an agon Company, 
are Mr. S. T. Williams, of Malvern and Birmingham, and Mr. T 
Campbell Evans (late of the Indian State Railways). Mr. Evans 
will also act asconsulting engineer to the company. 

This week the Birmingham Corporation have applied for the loan 
of a quarter of million of money to enable them to extend their 
gas undertaking, and erect new offices at a cost of £75,000. The 
capital expenses of the undertaking up to the year 1890 will be 
met by the loan. 


The pro; Walsall, Birmingham, and Cannoek Chase Railway 
has been doned, the promoters having decided not to proceed 


with the Bill. This decision has caused much disappointment in 
the districts affected, especially to the colliery owners on Cannock 
Chase, who had regarded the railway as an important new outlet 
for their produce. 


NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 

Manchester.—The condition of the iron trade in this district has 
remained without much material change during the it week. 
There is still a margin between the views of buyers and sellers as 
to prices, which stands in the way of any weight of business being 
done, and apparently the issue will have to be decided as necessities 
compel makers or consumers to come first into the market. Makers 
of both pig and manufactured iron are still in most cases being 
kept going with old orders, and oe deliveries from the 
Lancashire blast furnaces continue to made against contracts, 
but these are rapidly coming to an end, and some of the finished 
iron makers are already short of work. There are, however, 
known to be buyers in the market who will have to place out orders 
before long, and makers are not disposed to force sales at low 


prices. 

The Manchester market on Tuesday was a tition of the com- 
paratively lifeless meetings which have prevailed since the com- 
t of the year. Lancashire makers of pig iron were still 


as well as of all horsemen, that use the roads on which the tram- 
ways are laid. To this item has to be added the great increase in 
noise occasioned by the tram-plate. As far as the tram-cars them- 
selves are concerned, indeed, the noise of their wheels is much less 
to the neighbcuring residents, as well as to the passengers, than is 
that of the wheels of the omnibus. But the vehicles using the 
tramway form but a small number in proportion to those using the 
road. And the addition to the noise made by these other vehicles, 
especially at corners or crossings, isdeafening. Balancing gain and 
loss, then, it may appear that more annoyance is caused to a much 
larger number of people by the tramways than is saved to the 
430,000 persons who use them for conveyance. And as to national 
gain, while the average return for 1881-82 did not allow a nominal 
net income of 5 per cent. (with no allowance for sinking-fund) on 
tramway capital, the losses incurred in depreciation of house pro- 
perty, in extra wear and tear of carriages and horses, and in com- 
‘pensation due for accidents, have to be considered. these 


— —— probable that the 444 miles of tramway open in | parce: 


ngland not witness an increase at all a to that 
which has taken place with our railway system. e main advan- 
tage offered by the railway—gain of time—is absent in the case of 
the tramways. And when all is said and done, nothing tells on 
passenger traffic like gain in time.—St. James’s Gazette. 


asking 47s. 6d. per ton less 24 for forge and foundry qualities 
delivered equal to Manchester, and business toa considerable extent 
has been declined at about 1s. 6d. per ton under this figure. 
Local makers, however, are open to some concession, and 
although no orders are coming forward at their quoted 
rates, offers for a moderate quantity of iron have been 
made during the week which may lead to some business being done. 
In district brands of pig iron a few sales have been made since the 
quarterly meetings at the minimum rates, and in some cases 
makers do not appear anxious to book 
-_ > tly better prices. At 46s. 10d. to 47s. 10d. less 24 for forge 
an 


out of this market, but I hear of a few 


foundry brands on the basis of 52s. net delivered equal to 
Manchester. 


For finished iron a both on home accounts and for ship- 
ment have been very limited, buyers all round holding back for 


ly | consumption of Bessemer iron is the result. 


lower prices. Nominally makers are holding on to £6 10s, as the 
list ice for bars delivered at Manchester, and they show 
very little disposition to give way where quotations are as for 
forward delivery. Where actual specifications, however, are 
offered £6 10s. per ton is being ily taken, and in some cases 
these are selling as low as £6 5s, per ton. Hoop iron makers are 
easier, and I have heard quotations as low as £6 15s., but this is 


the minimum. 

In the ironfoundry trade orders have still to be sought at very 
low prices, and one founder in the district in conversation 
told me that he had come to the conclusion that any material 
increase of profit on contracts was not to be looked for from an 
increase of price or from a decrease of wages, but must be sought 
in improved and more economical inethods of production. 

For brass foundry work the demand is only moderate, and there 
is a falling off in inquiries both for engineers’ and marine fittings. 
Prices have to be ay nin | low to secure business, and any attempt 
to raise quotations invariably results in orders going elsewhere. 

e small class of motors, such as hot air engines, are only in 
moderate demand, and the inquiries put forward some time back 
for driving p in connection with electric lighting have not 
ed resulted in any development of the demand for engines of the 

ve type. 

The ofheial returns sent in for the last month from the various 
Lancashire districts connected with the ated Society of 

ineers do not, owing to the holidays, affo: oy core reliable 
basis as the present actual state of employment. th, however, 
the ption of the hine trade the close of the holidays 
aon to have been followed by a general return to employment, 

e locomotive building, tool making, and engine trades through- 
out the district are all finding full work for the men, and where 
any bers have remained on the books of the society after the 
stoppages for the holidays it is almost entirely confined to the 
cotton-machine mang Sete. In this brand there has been a 
falling off in orders, which has caused some of the large firms in 
the district to be slack, and a considerable number of men stopped 
during the holidays have not yet been again taken on. 

Some of the cotton machinists are, however, kept busy, and 
notwithstanding the —— in the cotton trade, new mills 
continue to be floated, At Shaw, near Oldham, where a few days 
ago a company, with a capital of £100,000, was floated without 
giving the villagers an opportunity of becoming shareholders, it has 

n decided to float another company, open to the P ee also 
with a capital of £100,000, and to erect a mill with 80,000 spindles. 
The mill is to be of fireproof construction, and the estimated cost 
is about a guinea per spindle. 

Mr. Thos. Ashbury, C.E., in the course of his inaugural 
address as president of the Manchester Association of Employers, 
Foremen, and Draughtamen, delivered to the members on Frida: 
last, after reviewing the influence of the engineer on the ray 
development of the world’s civilisation and power, pointed to the 
extraordinary ingenuity which of late years had been displayed 
by the engineer in the designing and making of tools and inery 
required to keep pace with his owndemands, To this end his best 
talents and most enthusiastic labours had been, and still were 
being, devoted. In the production of labour-saving tools and 

ines Manchester had ever, and he hoped would still, 
take the lead, and the products of its workshops were to 
be found all over the world wherever motive power was 
required. The immense strides made of late years to meet 
the demands of shipbuilders, rolling mills, &c., had caused 
thought incredible. thes, planing machines, slotting machines, 
a a now made weighing 100 to 150 tons each, witist the fer- 
tile brain of the engineer was constantly designing machines to 
supersede manual labours, produ much better work in — 

uantities and at much less cost. No matter how extravagant 
emand made upon him, the engineering tool maker fear) 


of ring engineers of the district—and he might perhaps be 
ae founded in memory of bis late uncle, Jo! 


istinguished Manchester ineers 
might fall upon them. We may add that the past year in con- 
pay ught forward for discussion kave of a higher class, 
Sie ttend at the ti been larger than during 
previous years, There has been a full average increase of members, 
who now number 186, whilst there has been excess of income over 
expenditure of £100, the funds to the credit of the association at 
the close of the year to 
The literature and correspondence with regard to the Manchester 
Ship Canal project increases in bulk week by week. The pub- 
lished literature has hitherto been ically one-sided, and to a 
large extent has emanated from the prom of the scheme. 
During the past week, Lowever, a counterblast has appeared in the 
shape of a pamphlet by Mr. A. Provand, which is an adverse mer- 
cantile criticism of the project, in which he urges a number of 
reasons "Yr the scheme. The pamphlet is a somewhat iy 
affair, full of figures and calculations, which cannot be dealt wii 
here, and is naturally bringing out strong refutations from the 


promoters of the canal. 
The abandonment of the Lancashire Plateway con- 
sidering the influential names by which it was su » has 


created some surprise. 

The coal trade of the district continues quiet for the time of the 
year, with abundant supplies in the market, and pits in some cases 
going on to short time. There is a good deal of low selling to 
secure orders, but it is only in exceptional cases that actual reduc- 
tions are made in the quoted list rates, although colliery pro- 
prietors are finding these difficult to maintain. At the pit mouth 
the average prices are about 10s. to 10s. 6d. for best coals, 8s. to 
8s, 6d. for seconds, 6s. 6d. to 7s. for common house coals, 6s. to 
6s. 6d. for steam and forge coals, 4s. 9d. to 5s. for burgy, 3s. 6d. to 
4s. for slack, with common sorts to be bought as low as 3s, 
“Ship t, with ted to 

ipping is gen quiet, low prices quo secure 
coal being offered at the level, Liv: 1, at 
7s. 6d., whilst at Garston Docks not more than about 7s. 9d. to 8s. 
per ton is being obtained as a rule. ‘ 

Barrow.—There is a rather better feeling in the hematite iron 
trade, but the business which has been done during the past few 
days shows no improvement. There is, nevertheless, some chance 
of a good trade in a few weeks, as unmistakeable _evidenoe 
have presented themselves that a large weight of iron will 
be required shortly both of home and foreign users. This 
is all the more certain owing to the fact that a larger 
trade is being done in steel and a consequent ne ape 
e output o' 
iron is full and strong, and only a comparatively small number 
of furnaces are out of blast. The appointment of gentlemen of 
the highest standing in the iron and steel trades to the Management 
of the various departments of the Barrow Iron and Steel Company’s 
works is an evidence of the determination of west-coast capitalists 
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every difficulty, the word ‘*impossible ” was not foun 1s 
vocabulary, and again and again his intelligent and indefatigable 
labours were worthily crowned with success, and the work of his 
hands seemed almost to have imparted to it the guiding and con- 
trolling power of its maker’s mind. As an association of 
employers, foremen, and draughtsmen of the mechanical trades of 4 
Great Britain, they had it in their power, and, in fact, it 
became their duty not only to maintain, but to enhance the 
mechanical renown of that district. With the splendid educa- 
: tional facilities in Manchester and the adjoining towns for scientific 
and technical education, and the immense advantage of such an 
institution as the Victoria University, enriched in its engineering 
and mechanical branches by the legacies of de d and the gi 
Manchester, by Mr. James Ashbury—the rising young men 
within their reach glorious opportunities of leading the way in the 
future in every form of engineering and mechanical progress, and 
they ho that the a of their Roberts, Fairbairns, Whit- 
shire makers may be said to be firm, but there are odd lots in 
second hands to be bought at 6d. per ton under these figures, and 
2 merchants seem disposed to undersell. For Derbyshire iron the 
average price is about 48s. 6d. for forge up to 50s. lor foundry less 
24 delivered here, but in this brand r ee are also low-priced 
ls to be bought. Middlesbrough iron continues practica 
special sales of bes 
/ 
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to keep well to the front in the future development of this 
industry. The output of metal this year has been larger than in 
any —— year, and the arrangements which are being made will 
result in an increase in the production to an extent which may, so 
far as the next year is concerned, show an increase of from 10 to 
20 per cent., according to the trade which is done, 


THE SHEFFIELD DISTRICT. 


(From Our Own Correspondent.) 

Next to the house coal trade with London, the export of fuel to 
Hull is most interesting. Indeed, as house coal is only one-fifth 
of the entire output, the Hull business is most important, as it 
deals almost exclusively with the various kinds used in manufac- 
tures, &c. The sent by about colliery companies 
in South Yorkshire to Hull last year was 1,327,723 tons against 
1,266,790 tons in 1881, an increase of nearly 61,000 tons, The 
exports show that of this weight 658,083 tons went to foreign 
countries, as compared with 616,155 tons in 1881. Thrybergh 
Hall sent 51,564 tons; Houghton Main, 47,458 tons, can 15,618 
tons in 1881; Elsecar, 58,900 tons, against 41,942 in 1881; Carlton 
Main, 29,483 tons; Hemsworth, 5604, last year only 648; Swarthe 
Main, 14,136 tons; Roundwood, 22,100 tons; Thornecliffe, Silk- 
stone, 37,948 tons, — 6580 in 1881. Several collieries show a 
decided decrease. nvers Main, which is usually about the 
head, supplied 43,800 tons in 1882 against 52,161 tons in 1881. 

The weather keeps so mild that the local coalowners find house- 
coal a drug in the market. On Tuesday there was another drop in 
prices at London, owing to the quantity on sale being far in excess 
of the supply. Coalowners say that the 10 per cent. recently given 
to the men should be withdrawn, and that it ought never A 4 
been given; but there is no likelihood of the present wages 
arrangement being disturbed before the summer. 

At the Church-lane Colliery, Dodworth, near Barnsley, the men 
complain that, owing to certain grievances in working, they cannot 
make 2s, 6d. per day. Mr. Parrott, of the Yorkshire Miners’ 
Association, di led them from striking, promising to have their 
complaints considered by the Executive. The men declare that 
out of 100 men who were working at the pit a week ago 30 have 

ly left because they cannot make good wages. The owners 
are advertising for men. 

At a general meeting of the Chesterfield and Derbyshire Institute 
of Mining, Civil, and Mechanical Engineers, held last Saturday, Mr. 

Barnes, M.P., made an interesting presentation. Some months 
ago there was an explosion at desley Colliery, and great 
bravery was shown by a number of officials and men in rescuing 
the imperilled miners, The facts were brought under the notice 
of Sir William Harcourt, with the result that the Albert medal 
has been awarded for the gallant efforts then made. The recipients 
are :—First-class Albert medals: Messrs. Reuben Smaliman, 
mining engineer, Nuneaton; Arthur Henry Stokes, inspector of 
mines, Derby; Charles Day and Charles Chetwynd, colliers, 
Atherstone. Second-class medals : Messrs. Samuel Spruce, mining 
engineer, Tamworth ; Frederick Samuel Marsh, colliery manager, 
Hallen End, Tamworth; Thomas Harry Mottram, colliery 
manager, Tamworth; and William Pickering and Joseph Chet- 
wynd, colliers, Atherstone. 

The Manchester, Sheffield, and Lincolnshire Railway Company 
has come to an arrangement with its Imen. @ request 
for an advance of 2s. a week in wages is declined; but at several 

ignal-boxes the hours are reduced from twelve hours to eight. 

e lodging allowance of signalmen sent to a distance is increased 
from 10s. 6d. to 14s, 6d., and six days’ leave’ of absence—four 
without stoppage of pay—are granted in the year. The men seem 
to have laid special stress on being supplied with cloth trousers 
instead of cord, and the request has also been granted. The con- 
cessions have been favourably received by the men. At  ~ agg 
signalmen of the first, second, and third c! make 28s., 25s. 8d., 
and 23s, 4d. respectively oe week, while in addition there is a 
a bonus of 1s. a week for freedom from fines, and the clothes are 
supplied by the 

t has been decided to abandon the project for constructing a 
line of railway between Derby and Ashbourne, in consequence of 
the lack of support given to the scheme by the landowners of the 
district. 


The Sheffield Chamber of Commerce had before them on Thurs- 
day the question of the me ng bridge across the Humber at 
Hessle, for the Hull and Lincoln Railway. Mr. Fowler, O.E., in 
his report, stated that the bridge would have a span of 600ft. over 
the water-way, and allow a clear headway of 90ft. above high- 
water at ordinary spring tides. The consideration of this matter 
was adjourned until after the annual meeting of the Chamber, on 
account of its great importance. 

Ivory cutters tell me that stocks are at present very low, and 
there will be a strong inclination to buy at the forthcomi es in 
Liverpool and London. This, of course, will cause still higher 

ices to rule. It was thought that recent heavy advances would 

ve caused ivory to be less used, but so far from this being the 
case, cutters generally have had large sales during the year. Ann 
Smith, an ivory cutter and dealer, trading as Smith Brothers, has 
filed her petition this week with liabilities stated at £5000. 

It is stated that the concesssion for the construction of the rail- 
way from Ekaterinburg to Tumen will be given by the Russian 
Government to the English syndicate, with which Sir J. Taylor, 

gineer, is ted, and represented by Baron Steinbock in 
Russia. It will be a condition of the contract, however, that the 
rails, locomotives, and wagons shall be taken from the stock of the 
Government. The Russian Government have on hand some 
120,000 tons of steel rails, 300 locomotives, and 5000 goods wagons, 
pre} and constructed by various firms in Russia, in order to 
prevent the different works from being closed. This enormous 
amount of matériel is lying idle and useless, and a “‘ paternal ” 
Government must devise some means of putting it to a practical 


purpose 

Good p is being made with the new steel works in course 
of erection for Messrs, Charles Cammell and Co., at Workington. 
The two new chimney-stacks are completed, and smoke has been 
issuing from them by way of drying. The workshops are up to 
roof height, and form a very large building. The roof will be of 
iron, and will be removed from Dronfield, All this is sorrowful 
reading for Dronfield, which looks with dismay on 400 empty 
houses, and the exodus of over 2000 from a population of 4500, and 
a debt of £23,000 to be cleared off on a rateable value of £18,000, 


have come to the conclusion that they will do better if they hold 
until the spring shipping season commences, 

The stock of Cleveland iron in Messrs. Connal’s store at Middles- 
brough continues to decrease. On Monday night the quantity was 
94,781 tons, being 1746 tons less than a week ago. 

The shipments from the Tees continue to be fairly satisfactory. 
The ae for the month up to mondeg night were—pig iron 
30,578 tons, and manufactured iron and steel 11,152 tons. 

turns have been issued which show that the total value of the 
exports from the Tees in 1882 amounted to £2,047,811. This is an 
increase over 1881 of £700,756. 

In the manufactured iron trade inquiry is a little more brisk, and 
it is expected that the news from America will gradually help to 
strengthen the market. At present, however, prices remain the 
same as quoted last week, viz.:—Ship plates, £6 7s. 6d. to 
£6 12s, 6d. per ton; angles and bars, £5 10s.; all f.o.t. at makers’ 
works, cash 10th, less 2) per cent. 

Messrs. Bolckow, Vaughan and Co., Limited, have contradicted 
the rumour which was circulated as to the removal of the Witton 
Park Ironworks to Eston. They have sufficient work in hand to 
keep the Witton Park works fully employed for the present, and 
have no intention of making any change whatever. 

A portidn of the Skerne Ironworks at Darlington was set to 
work again on Wednesday, the 17th inst. It will be remembered 
that these works were closed some weeks since owing to the 
scarcity of orders and difficulty of obtaining specificati 

er definite has been settled between the Bishop Auckland 
Iron and Steel Company and the Local Board with respect to the 
cinder heap questi The pany, through their secretary, 
have, however, intimated their willingness to adopt the proposal 
made by the board for the abat t of the nui by pumping 
water upon the heap. The board are not taking any further steps 
with regard to the smoke emitted from the furnace stacks. There 
is, therefore, some prospect of an arrangement being come to, and 
work may yet be resumed before long. 

The Ferryhill Ironworks have been sold by the liquidators of the 
Rosedale and Ferryhill Iron Company to Mr. John Rogerson, of 
the Weardale Iron and Coal Company. The property consists of 
eight blast furnaces, with machinery and plant, and upwards of 
seventy acres of leasehold land. It is said that £11,500 is the 
amount which has to be paid for the property. Mr. Rogerson will 
take possession next month, and will no doubt take steps to put 
the furnaces into working order as soon as ible. 

Messrs. Black, Hawthorn, and Co., of Gateshead-upon-Tyne, 
have received a large order for locomotives to be sent out to South 

erica. 

The North-Eastern Marine Engineering Company, of Sunder- 
land, is about to erect works on the Tyne for the manufacture 
of steam winches on a large scale. It also intends to put 
down a forge, which will enable it to turn out very large 


forgings. 

. John McIntyre, sen., and Mr. J. McIntyre, jun., who have 
been for some time in responsible position with Messrs. Palmer’s 
and Co., of Yarrow, are about to start a new shipbuilding yard 
on the banks of the Tyne, They have bought about twenty acres 
of land on the south side of the river. 

Messrs. Bell Bros. have now completed the electric lighting 
arrangements at their i Bank Colliery. The whole of the 
lamps, numbering 102 in all, were put to work on Saturday last, 
and give the greatest satisfaction. The two dynamo machines are 
worked at about 900 revolutions per minute, and are driven by a 
pair of horizontal engines running at 105 revolutions. A spare 
engine has also been erected, which can be put to work at any time, 
in case anything should happen to the other engines. 

The South Hetton Coal Company has had ‘a lights placed 
at the screens and the pit heap at their Elemore Qolliery. The 
system adopted is Brockie’s, and so far it seems to be attended with 
success 


Another large sale of angle iron for delivery over next year has 
been reported. The price is said to be about £5 6s. 3d. cash, less 
jo cent., free in trucks at the makers’ works, and the quantity 

ns, 

Several shunting locomotive engines, mauufactured by Barclay 
and Co., of Kilmarnock, are finding their way into the Cleveland 
district. So far they are giving great satisfaction, and they are 
much cheaper than similar engines by Newcastle or ers, 
It is difficult to understand why the latter should allow their 
domains to be thus encroached upon without an effort to recover 
their position. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


Very extensive transactions of a speculative nature have taken 
lace in the Glasgow warrant market within the past ten days. 
hese have consisted mainly of sales by holders, who had become 

tired of waiting for an upward turn in prices, and the natural 
consequence of throwing so many warrants upon the market was 
to depress the quotati Expectations f d upon the pro- 
posed changes in the American import duties hel to inspire 
the market with a more cheerful feeling in the early part of the 
present week, when the value of warrants assumed a slight upward 
turn, and there were considerable purchases made on behalf of 
operators, who were of opinion that it might be of advantage to 
invest in pig iron at the sonar low figures. Otherwise the 
condition of the trade is unc’! ed. Three furnaces are being put 
out for repairs, so that the uction is rather diminishing than 
increasing. The decrease of stocks in Messrs. Connal and Co.’s 
stores continues at the rate of from 1000 to 1500 tons a week. 

Business was done in the warrant market on Friday forenoon at 

48s, to 47s. 11d. and 48s. 24d. cash, and 48s, 24d. to 48s. 3d. one 
month, the afternoon quotations being 48s. 24d. to 48s. cash and 

to 48s. 3d. one month. On Monday morning business was 
done at 48s. to 48s. 3d. cash and 48s. 6d. one month, and the same 
afternoon the market was quiet with transactions at from 48s. 4d. 
to 48s. 24d. cash and 48s, 6d. to 48s. 7d. and back to 48s. 6d. one 
month. Tuesday morning’s market was rather more cheerful in 
tone, with business at 48s. 4d. to 48s. 44d. cash and 48s. 7d. one 
month; but the market was easier in the afternoon at 48s. 34d. to 
48s, 2d. cash. Wednesday’s market was quiet, with business 
between 48s. 2d. and 48s. 1d. cash, and at 48s. 4d. one month. 
Busi was done to-day—Thursday—at 48s. 1d. cash, and 


which will be still further reduced by several th d p 
when the works are closed and workmen’s houses tenantless. 

The Caledonian ~ ay | Company has just placed a heavy order 
for wagons, &c., with the Birmingham Wagon Company, and 
Messrs. Browne, Marshall, and Co., also of Birmingham. A goodly 
— ¢ the work in wheels, axles, &c., will doubtless come to 

effie 


THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

SCARCELY any change has taken place in the Cleveland iron trade 
since the last report. Inquiries are somewhat more numerous than 
they were, and makers and merchants have done a certain amount 
of business during the week, but consumers still withhold large 
orders. There is an impression that this state of things cannot 
last much longer. Stocks at Middlesbrough and at Glasgow are 
decreasing rapidly, and shipments are improving; it is not likely, 
therefore, that prices will reach a much lower figure. At the 
Cleveland iron market held on Tuesday last, merchants asked 
42s, 74d. to 42s. 9d. for No. 3 g.m.b. for early delivery. Makers in 
the combination would not quote less than 43s, 6d. per ton for 
No. 8, and were able to book a few orders at that figure. The 
other producers quoted 43s. per ton. 

There is little or no demand for warrants, and holders seem to 


48s. 4d. one month. 

There is a fair demand for makers’ iron, but the quotations are 
a shade easier as follow :—Gartsherrie, f.o.b. at Glasgow, per ton, 
No. 1, 63s. 6d.; No. 3, 54s.; Coltness, 63s. and 56s.; Langloan, 67s. 
and 56s.; Summerlee, 62s. 6d. and 52s, 6d.; Chapelhall, 63s. an 
58s.; Calder, 63s. and 52s. 3d.; Carnbroe, 55s. 6d. and 51s.; Clyde, 
53s. and 50s. 6d.; Monkland, 50s. and 48s. 6d.; Quarter, 49s. 6d. 
and 48s.; Govan, at Broomielaw, 49s. 6d. and 48s.; Shotts, at 
Leith, 65s, 6d. and 56s.; Carron, at Grangemouth, 53s. (specially 
selected, 57s. 6d.) and 52s.; Kinneil at Bo'ness, 49s. and 
48s. 6d.; Glengarnock, at Ardrossan, 55s, 6d. and 50s.; Eglinton, 
5ls. and 49s.; Dalmellington, 51s. and 49s. 6d. The shipments of 
pig iron to date amount to 25,571 tons, against 18,765 in the corre- 
sponding period of last year. 

Exclusive of pig iron the values of the iron and steel manufac- 
tures exported from the Clyde in the course of the past week 
amount to between £80,000 and £90,000. 

The different branches of the manufactured iron trade are busy, 
with fair prospects in almost every case. 

The coal trade of Scotland is, on the whole, quite brisk, and 
there are indications of a good spring trade ne forward. 
Steam coals have been more in demand at an advance of about 3d. 
The past week’s shipments have not been quite so 
882, and this week the 

strike of workmen 


per ton. 
good as those of the same week in 1 


trade has been very seriously impeded by a 


in the employment of the Caledonian Railway Company. 
This strike, which assumed large proportions, resulted from a 
refusal of the general manager of the company to answer a 
memorial which the men had sent him, demanding shorter 
hours, payment of overtime, and double pay on Sundays. 
The directors and Mr. Thomson declin to hold any 
communication with the agent of the workmen’s union. 
They are decidedly opposed to the introduction of trade union 
regulations, which they deemed quite impracticable in the 
working of their ramps But they intimated, some time ago, 
that they were quite willing to hear complaints, and redress any 
ar ma under which the men might labour, provided they came 

irectly with their statement to the general manager, who, how- 
ever, would not listen to them through the medium of an outsider, 
or union agent. This is the real difference which caused the strike, 
and paralysed the entire mineral traffic of the company. 


WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

TuHE old “‘ battle of the gauges” promises to be rivalled in this 
direction by the battle of the docks and the railways. Itis very clear 
that aseverestruggleis mys The Barry Docksis literally an effort 
on the part of the Ocean Colliery proprietary and other influential 
freighters to have a line distinct from the Taff, and full dock 
accommodation apart from that afforded by the Bute Docks. Two 
—— motives are evident—the high dividends mg by the Taff 
Vale Railway, and the prosperous character of the Bute Docs; 
and perhaps there never was atime when the antagonistle element 
to the Bute Docks was in better position for a bold fight. 

ose who expect that the Barry Bill will be thrown out at an 
early stage evidently are unaware of the resources and ability of the 
promoters. The only hope of this being done at an early stage 
will be in technical = on the grounds of levels and 
gradients. Later on I think that the Taff and Bute Docks will be 
able to show that ample arrangements now—or will shortly— 
exist to meet all needs, and that the schemes, without having the 
merit of great public service, will be hostile to well-earned rights. 

I am glad to hear that the Swansea Bay and Rhondda Railway 
scheme has been taken up well; but surely it will not take, as some 
fear, three years in carrying it out. 

The staple trades are in a good healthy condition, and though in 
the matter of coal prices remain, as a rule, for best qualities under 
10s. 4d., still there is a sound tone about business, and the demand 
is maintained at a high pressure. 

New sinkings are projected, old works are in course of being 
re-opened, and amongst these the Abercarn, the scene of a 
disastrous explosion a few years ago, is to be re-worked under an 
influential limited Jiability pany. It is intended to sink a new 
shaft, and avoid the scene of the explosion, where the dead yet 
a and by utilising the old shaft get an output of 3000 tons 
per diem. 

Large outputs are the order of the dey. At Penrhiwceiber, a 
fine colliery in the Aberdare Valley, the output last week averaged 
over 1000 tons daily of excellent coal. 

The Ocean collieries and Ferndale collieries have a sliding scale 
of their own distinct from that of the Coalowners’ Association. 
This time the examination of books has just been declared by the 
— not to justify any change of wages under either of the 
scales. 

The total export of coals last week from all Wales amounted to. 
the extraordinary quantity of 227,494 tons ; of iron 4600 tons were 
sent, the principal part of which was from Cardiff. 

The Welsh ironmasters are doing a brisk trade with the colonies, 
Australia, Victoria, New Zealand in particular; in fact, the 
colonies are our backbone at present, and, thanks to them, there is 
ample employment, though prices are rather low, and at present 
there is not much prospect of an advance in the market rates. 
Much is hoped for from America, where the West is sturdily 
opposed to the North, and bent on doing away with, or materially 
lessening, the tariff. At present perhaps the bitterest opponent to 
Wales is Germany, but the secret of the successful winning of 
various contracts is now thoroughly understood here. Home rail- 
“= in Germany have to pay losses incurred on foreign contracts. 

ere has not been much done of late in the tin-plate trade 
though a few workers in the Swansea and Abercarn 
istrict are busy. Prices are rather stagnant. 

I must not omit to add that Mr. Forester, of Swansea, has met with 
a good deal of sympathy in his failure, and a re-start is fully 


At Wednesbury, on Tuesday, a coroner’s inquest was opened 
touching the deaths of the t men who were killed by the 
breaking of a wire rope at the Willingsworth Colliery, on the 6th 
inst. The main facts elicited were that the rope, which was ldin. 
in diameter, was known to be faulty before the men were raised, 
and that the gin might have been used instead of the men being 
brought up on the top of the tank. The inquiry stands adjourned. 

Protecting SAND EMBANKMENTS.—The following is an extract. 
from a paper read before the Engineers’ Club of Philadelphia, by 
Mr. C. d’Invilliers, on the building of the Philadelphia and Lo 
Branch Road through the sand of the NewJersey sea shore: “‘ 
cross section of the beach would show first a gradual upward slope 
from the sea towards the bay, for from 100ft. to 300ft., until an 
elevation of from 15ft. to 25ft. is reached: this elevation being the 
summit of what are known as sand dunes. The slope is then 
downwards, at first abrupt, and then gradual, to the bay. The 
sand dunes are broken quite frequently, leaving the gaps called 
glades, through which the sea passes at storm tide, and even in some 
cases at ordinary high water. The crest of these glades is generally 
8ft. or 9ft. above tide. Over this the water comes perhaps from lin. 
to 3in. at ordinary high water and 3in. to 8in. at storm tide, and 
having downward course towards the bay, the volumerapidly accumu- 
lates at eachsucceeding wave, so that beforereaching the railroad it 
becomes a running stream 18in. or 2ft. deep. It was at first pro- 
posed to build pile bridges over all these glades, but, as this was 
expensive and the glades numerous, the following much simpler 
plan was adopted, and has worked quite sntecastalie, reventing 
the water from coming through the glades at all. On the crest of 
the glade a row of old railroad ties was planted on end, being 

laced 3ft. or 4ft. in the sand or down to water, and an inch a; 
in the clear; thena quantity of brush placed before and behind 
the ties, at first parallel and then at right angles to the sea, and 
sand thrown up outside of this toa height sufficient to prevent 
ordinary storm tides from passing over it. The dike thus formed 
is 8ft. wide on top and L5ft. or 20ft. at the bottom, and in this state 
is only, I might say, commenced. Werely on nature to finish it, as 


d | it has done already in several — for every time the tide comes 


to the dike it leaves more sand on the ocean side, and every time 
the west wind blows it carries sand to the other side; the result in 
@ year or two is a sand dune more solid than itsneighbours. None 
of this work was done untilthe road was finished, and where the 
embankments were made across the glades, wooden boxes were 
placed under them for temporary drainage. It was the intention 
to have all the Lenin, ag before the winter storms began, but'as 
this was not accomplished the necessity of having them, and the 
utter uselessness of box drains was shown by the banks being cut 
entirely away in several places, and the boxes carried a quarter 
of a mile into the bay. About 7000ft. of dike have so far been 
built, and probably 600ft. or 700ft. remain to be done. The 
average cost is 10 cents per lineal foot. So the saving in not 
building bridges has been considerable, as they would havecostabout 
7 dols. per foot. I forgot to mention that the reason for placin 
the ties a small distance apart was to give free passage for the san 
to collect among the brush. The accumulative power of sand, 
where there is anything to form a nucleus, is astonishing. I have 
seen places where a few sticks and pieces of grass have collected 
in two years sufficient sand to make a hill 4ft. or 5ft. high.” 
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Condensed from the Journal of the Commissioners of 


*,* It has come to our notice that some applicants of the 


doth to themselves and to the Patent-office officials, by 
giving the number of the page of THE ENGINEER at 
which the Specijication they pen is referred to, ins 

of giving the proper number of the Specification. The 
mistake has been made by looking at THE ENGINEER 
Index. and giving the numbers there found, which only 
refer to the pages, in place of turning to those vages and 
finding the numbers of the S 


Applications for Letters Patent. 


9th January, 1883. 
110. Rerrierrators, H. Allison.—(R. Messervey, U.&) 
NomBerinc &c., J. Maynes, London. 
112. Vatves and Taps, A. Bateman, East Greenwich. 
118. Rartway SIGNALLING, F. Venables, Hadley Green. 
114. Sappues, J. B. Brooks, 
COUPLING Trucks, G. F. Belling, 
ie I 
116. Veutcies, H. E. Newton.—(E. 
Storm, Poughkeepsie, U.S.) 
117. Driits, J. H. Johnson.—(J. Ban- 
croft and W. H. Thorne, Philadelphia, U.8) 


191. Steeve-Lings, &c., W. J. Jordan, London. 

192. Dovsuixe and Twistine Macuines, P. Smith, 
jun., and 8. Ambler, Keighley. 

193. CENTRIFUGAL J. Me: , Copenhagen. 

194. Boots and E. Quick, 

195. Tosacco, W. E. Gedge.-(F. C. Glaser, Berlin.) 

196. Putverisine Stongs, &c., 8. Mason, Leivester. 

197. W. P. Thompson.—(F. Lasher 
and W. H. Bradford, Bennington, U.S.) 

198. ErcHine on C. J. Appleton, Salford, and 
D. Appleton, Manchester. 

199. Work Baskets, &c., J. Johnson and E. Renaudin, 
Lon 

200. R. Hadfield, Sheffield. 

18th January, 1883, 

201. Compounp Steam Encines, J. Wells, New York. 

202. Formine the Heaps of Bots, &c., J. Bilsland, 
Glasgow. 

203. Iron Hanp-Rart Srancuions, W. Rockliffe, 
Sunderland. 

204. CLassiryinc Cotours, B. J. B. Mills.—(J. Pittiot, 

France. 


Lyons, ) 

205. Posts for Supportive Wires, &c., C. E. J. May, 
Chariton. 

206. Locomotive Enotes, R. Fairlie, 

207. Drawine Corks from Borries, F. H. F. Engel. 
—(B. Berlien, Altona, 

208. Cotour Boxes, T. Foxall, London. 

209. Srzam Generators, H. Lane, London. 

210. Key for Securtne Rats, H. B Moreton, Cardiff. 

211. Harvest Savine Appuiances, E, O. and 
E. D. Barker, London. 


118. Surrace Conpensine Enoings, J. Ch 


N.B. 
= E. de Pass.—(G. A. Bélaird, 


190. Macures, H. Joel, Dalston. 

121. Pickers for Looms, H. Ingham, Thornton. 

122. Jomts of Sanrrary Pipss, &c., A. B. Wren, Len- 
wood, near Bidef: 

123. SPARK Arresters, A. J. Boult.—(J. A. Sterling, 
New York.) 

124. COMMUNICATING BETWREN PassENcERS and the 
Gvuarps and Drivers, W. Rathbone, New Southgate. 

125. Evecrricat and ORDNANCE, &c., E. A. 
Monfort, New York. 

126. VELOCIPEDES, J. White and J. o> ey 

127. Looms, W. E. Gedge.—(#. L. Morel and J.B. 
Poncet, Lyons.) 

128. Apparatvs, R. Chidley, Wood Green. 

129. Caste Traction Raitways and Tramways, J. 
Imray.—(& H. Terry, Guthrie, U.S.) 

130. Gas Motor Enornes, F. J. Odling, Derby. 

131. Srep-sy-srep Rotary Morion, D. Abel —(A. 
Kaiser, Berlin.) 

132. Gas Enorves, W. Lake.—(H. Maxim, Brooklyn.) 

133. Gas Cooxine Stoves, Burners, &c., J. Allen, 
Crouch Hill. 

134. Riverrine and W. R. Lake. 
—+(C. M. Platt, Waterbury, U.S.) 

10th January, 1883. 

135. Limestone, &c., J. Brocklehurst, 
Stockport. 

136. Excrnz Governors, J. N. Paxman, Colchester. 

137. Ciasps or Snaps for Brace.ets, &c., T. 


Birmingham. 
138. Kriuine Fisz, &c , C. A. Barber, London. 
139. Propucine ANILINE, F. Wirth.—(P. Greiff, Frank- 
fort-on-the-Maine ) 


141. ManvracrurE of WooLLEy Fasrics, B. Josephy, 


Leeds. 
142. Macurnes, W. Walker, Dunstable. 
148. Matones, &c., L. Groth.—(H. Hosemann, Berlin.) 
144. WasHinc Cay, L. A. Groth—(Z. Ramberg, 
Helsingborg, Sweden.) 
145. BREeEcs- Smatt-arms, J. F. Swinburn, 


Birmingham. 
Gubbins, New Cross. 

147. ManvuractuRine J. Crabtree, 
Heckmondwike. 

248. Manvuracrurinc Woven Fasrics, J. Crabtree, 
Heckmondwike. 

Botts, Rivets, &c., W. 

an ol me, Birmingham. 

150. Spootmyc Macnrives, W. R. Lake.—(N. A. 
Baldwin, Milford, U.8.) 

151. Harvestinc Macuines, W. P. Thompson.—(C. 
McCormick, Chicago, U.8.) 


153. SePaRaTiIsG VoLaTILE from ll Sus- 
stances, W. Thompson.—(J. Mathieu, Detroit, U.8.) 

154. Cars, Omnrsuses, &c., 8. Andrews, Cardiff. 

155. Pens for Fountarm PENHOLDERS, G. 8. Rayson, 


156. Apparatus for &c., Etectric Cur- 
RENT, W. M. Mordey, Putney. 

157. RECOVERING AMMONIA from Gases, F. Wirth.— 
(FP. Philipp, Romanshorn, Switzerland. 

158. Apparatus for CurTinc MakBLE, &c., E. Edwards. 
—(A. Jeansaume, Paris.) 

llth January, 1883. 
159. Bricks, A. Dunnachie, 
160. Looms for Weavune, G. A. Shiers and A. W: 


Old 
161. Cururrxo, &c., CARTRIDGE CasSEs, H. A. A. Thorn, 


162. Inpicatinc the PRESENCE or ABSENCE of WaTER, 
J. Shaw and F. Milan, Lockwood. 

163. VARNISHING, GuMMING, and Papgr, G. 
Newsum, Leeds, W. H. Ibbetson, Bradford. 

164. Brake Apparatus for PERAMBULATORS, C. Cole- 
man, Lendon. 

165. AppaRaTus for KwEapinc and Dovas, L. 


Dathis, Paris. 
167. Purirrers, H. J. Haddan.—({J. D. 


171. Apparatus for ARTIFICIALLY W. 

172. Curruse or SvcAR . Burns, 
R. Barr, and A. D. Hunter, London, 

173. Hyorentc and Bepp1ne, H. T. Baeschlin, 
Montpellier, France. 

174. CanpLE Movipinc and H. A. 
Biertumpfel, London. 

175. W. Morgan-Brown.—(Z. 
Martini, Chemnitz, Germany.) 

176. Lusricatinc STEAM Crumupans, W. P. Thompson. 
—-(C. H. Parshall, Detroit, U.8.) 

177. Swine MACHINES, E. W. Lee, Wigston Magna. 

178. Between Rows of Piants, E. Edwards.— 
(L. Viet, Paris.) 

179. TetzerpHonic Trawsmitrers, H. Alabaster, South 

berwell. 


m, Linco! 

182. for PREVENTING the RADIATION of Heat, 
C. Toope, Stepney. 

183. Erecrric Arc Lamps, J. Lorrain, Westminster. 

184. Dynamo and MaGNETO-ELECTRIC MAcHINES, HH. 
Lake.—(C. L. 2. BE. Menges, Hague, Holland. 

12th January, 1883. 

185. Horses from their Harness, 
G. Craddock, London. 

186. Preventinc the Entry of Water into Arr and 
Water-Ticut ComPpaRTMENTS, A. Williams, Peckham. 

187. Propucine Execrric Lieut, J. A. Briggs, West- 


er. 
188, VaLves and Vatve Gear, J. Aimers and J. Tin- 
line, Galashiels. 


189, SHEAVEs for PULLEY Bocgs, Govan. 
190. Fuxnaces, J. Williams, Cardiff. 


213. and CasEMENT Fastenrnos, E. A. Showell, 
jun., and C. Turner, Bi ham. 

214. Hot-air Enorxes, H. H. Lake.—(J. Schreiber and 
M. Fellner, Vienna.) 

215. Cannon, R. H. Brandon.—(B. B. 


Hotchkiss, 
216. RoTaRy “Pours and Enorss, E. B. Donkin, 
Bermondsey. 
217. Workrne and RecuLatTine SeconDARY Batreriss, 
ion, London. 
218. Rep F. Wirth.—(Kalle and 


. Biebrich, 
‘BELF-FILLING &c., G. Fuller, Millwall. 
15th January, 1883. 


220. Cowrs and Ventitators, G. Davis, 
Aberystwith, W. Jones, Llannon, and R. Girdwood, 


221. Bearines, &c., J. 

222. Grixpixe Corn, &c., Wise.—(A. Marivite, 
- Mariotte, and EB. Boffy, Paris. ria) 

228, Dovse-Lock UniversaL Jornt, R. Watkinson, 


224. DELIVERING CONSECUTIVELY NUMBERED TICKETS, 
Bebro, Kill 


229. Repeatine MecHanism, &c., for G. E. 
Vaughan.—(J. Werndl, _ Austria. 
230. DamP-PROOF Socks, &c. RJ. Not- 


231. Stamprxc, Enporsine, &c., N. Wilson, and T. 
Hinds, London. 

232. Carponate of Srrowtia, D. Urquhart, West- 
minster. 


238, Dirrustnc PowrRrFvt Licuts, A. Trotter, London. 

234. and Reeasinc J. 
Hudson, Bolt 

235. Bow xs or Rotiers, &c., C. L. Jackson, Bolton. 

236. Gas Retort Furnaces, J. Dempster, Elland, and 


J. A. Drake, 

237. ScREW Taps, H. R. C. French and F. 
Bullivant, Providence, U.& 

238. WaTer-cLoseTs, H. Lake.—(J. Bennor, ~ 


899. W. H. Kitson, Leeds.—lst 
February, 1876. 

139. Sewine Macnings, J. H. Johnson, London.—18th 
January, 1876, 

198. CLEANSING and Fivuins, W. Little, 
Sleaford.—18th January, 187 

274. ANTISEPTICS and Cc. T. 
and M. Zingler, London.—24th January, 1876. 

141. Compryep VenTiLaTinc GuLLEY and Trap, H. 
Wilson, Halifax.—13th January, 1876. 


Notices of Intention to Proceed with 
pplications. 
(Last day for filing opposition, 2nd February, 1883.) 
4242. Srrainers, &c., G. Tidcombe, jun., Watford,— 
6th September, iss,” 
4245. Rotary Enornes, W. R. Lake, London.—A 
communication from I. Lojda.—6th September, 1882. 
4251. EL scrric T. Slater, 
London.—6th September, 188 
4253. Sree, FRAMEs as USED Pranorortes, E. Parr 
and J. R. Gibson, London —7th September, 1882. 
4260. ELecrric Governors for Steam &e., 


4995. Warmino and Rooms, &c., T. 
Stockport.—20th October, 1882. ay, 

T. Torrey, London.— 

G. E. M London,— 

&c., J. C. Brentnall, Timperley.—4th 
one. for Corn in Rick, é&c., J. 
—6th , 1882, 


5820. Pranorortes, A. "Capra, London.—6th 


December, 1 
5834, Pipe Coupiinos for Arr or Vacuum BRAKE Appa- 
ratus, D. Drummond, Lenzie.—7th December, 1882. 
5978. Acruatine Raitway Points, H. Johnson, Eccles, 
14th December, 1882. 


—l4 

6016. INsERTING Pressixa BoaRDsS BETWEEN FoLps of 

, J. C. Mewburn, London.—A communication 

from H. Weisbach.—16th Decemb 

6048. Macurnzs for Straw Parts into Hats, 
&c., J. H. Johnson, London.—A comm 
from C. H. Willcox.—19th December, 1 

6129. InserTING MovaBLe TyPEin PLaTes, 
J. E. ‘Taylor, W. and C. P. Scott, 


Blechynden, Newcastle-u' Tyne.—T7th Sept 
1882. 


4266. Storie Execrric Enrrey, T. Slater, 
September, 1882. 
4285. Cutrine, &c., Giass, W. R. Lake, London.— 
Com. from H. Thivollet.—8¢th Se; 
4286. Evecrric &c., T. R. Brails- 
ord, London.—8¢th September, 1 
4289. Neep_e InstRuMENTs for TELEGRAPHS, 
E. J. Houghton, Peckham.—8th September, 1882. 
4297. Jomnine Leap, &c , Pipes, C. Hinksman, London. 
—9th , 1882. 


4298. KEYBOARD’ INsTRUMENTS, A. L. Reddie, 
London,—A communication from C. a Virot.— 9th 
September, 1882. 

4299. AccumuLators, &c., W. A. Barlow, London.—A 
communication from Messrs. L, Encausse and 
Canésie.—9th September, 1882. 

4307. Savine Waste Heat of Sucar Rerineri w. 
R. Lake, London.—A communication from 8. M. 
Lille.—9th September, 1882. 

4316. Seconpary or Srorace Bartreries, F. J. ow 
brough, Liverpool.—A communication from A. 
Eaton.—11th September, 1882. 

4317. Seconpary or Storace Batreries, F. J. yy 
brough, Liverpool.—A comm' from A. 
Eaton.—11th September, 

4336. Governor for Steam, &c., Exornes, A. Beverley, 
A. Sykes, Waketicld. —121h tember, 1882. 

7. THREAD-WINDING Macuings, J. W. epherd and 
W. Ayrton, Longsight, and 8. Hallam, Manchester. 

4367. ELEcTRIC w. Brown, London, 
—Com. from F. Schmidt.—1 

4389. Bort.es, Rawley, London. 
—1l5th September, 1882. 

4404. Execrric Lamps, H. H. Lake, London.—Com. 
from 8. F. V. Choate.—15th September, 1882. 

4450. Porcearn, &c., INsuLATORS, w. E. Langdon, 
Derby, and J. C. and G. Fuller, Bow.—19th Septem- 


, 1882. 
4485. Saretps for Prorectina Buttons, &c., W. P. 
ompson, London —A comm tion from 
D. and N. A. and Madame 


, 188! 
ConsTRUCTING SHIPS’ "axons, J. Scott, Helens- 
burg.—23rd 
4605. Makino Papsr, J. Johnson, London.—Com. 
from E. M —28th 


4618. or STovEs, E. Whillier, London.— 
28th September, 1882. 

4644. Ponrrine Coat Gas, C. F. Claus, London.— 
29th September, 1882. 

4686. Exeressinc O11 from Seep, W. Bushell and W. 
T. Haydon, Dover.—2nd October, 1882. 

4854. Transmittinc Heat to FLuips, W. L. Wise, 
London.—Com. from B. Riber.—12th October, 1882. 
5264. Coa Gas, H. E. Newton, London.—A commu- 

from A. Klénne.—4th November, 1882. 


239. Pens, W. Brierley.—(A. Scholz, Tr 
240. ARTIFICIAL Strong, R. Stone, London. 
241. Repvucine Ones, 8. Emmens, London. 
for Gutta-peRcHa, &c., M. Zingler, 
ndon. 
243. Gatvanic Batreries, H. H. Lake.—(A. Skene, 
Vienna, and F. Kihmaier, Pressburg.) 


Invention Protected for Six Months on 
Deposit of Complete Specifications. 

86. Macuines, J. Imray, Southampton-build- 
ings, London.—A communication R. Leavitt, 
Boston, Massachusetts, and E. Flather, Bridgeport, 
Connecticut.— 6th January, 1883. 

127. Looms for the Manuracture of Vetvet, W. E. 
Gedge, Wellington-street, London.—A communica- 
tion from H. L. Morel "and J.-B. Poncet, Lyons, 
London.—9th January, 1883. 

129. Tracrion Raitways or Tramways, J. 
Imray, Southam -buil: London.—A com- 
munication from 8. H. Terry, Guthrie, Missouri, U.8. 
—9th January, 1883. 

134. Riverrmsc and Eve.ertmsc Macuives, W. R. 

Southam 


necticut, U.S.—9th January, 1883. 
150. Macuixes, W. R. Lake, Southampton- 
buildings, London.—A communication from N, A. 
Connecticut, U.8S.—10th January, 


Patents on which the Stamp Duty of £50 
has been od 


85. Brackets or Stays, G. Lee, Watford.—8th Janu- 
ary. 1880. 

86. "Geumnarmo Heat, &c., H. J. Haddan, West- 
minster.—8th January, 1880. 

102. Brick-mMakine Macuinery, T. C. Fawcett, Leeds. 


‘ord.—9th January, 1880. 
117. Gas Motor Encines, H. Robinson, Manchester. 
—10th January, 1880. 
176. and Puriryinc Water, W. P. Thomp- 
son, London.—15th January, 1880. 
Hats, E. de Pass, London.—17th Janu- 


1880. 

138. Lirts, C. W. Baldwin, London.—13th 
January, 1880. 

266. CrrcuLar Sipe and Vatves, W. Church, 
Brixton.—21st 

148. Pianorortes, R. Middlesbrough-on- 
Tees.—13th January, 1880. 

147. Tawnic F. A. Zimmermann, London.—13th 
January, 1 

SreaM and Borzers, L. Perkins and W. 

London.—14th 1880. 

205. Sua Snape Houpers for Lamps, G, Atkins, Birming- 
ham.—i6th January, 1880. 

245. Lamps for Burninc Kerosene, &c., W. R. Lake, 
London.—20th January, 1880. 

303. TELEPHONE SicNaL Apparatus, W. Morgan-Brown, 
London.—23rd January, 1880. 

394. Macuunes, E. T. Hughes, London.—29th 
1880. 

and E. Hughes, London. 


—27th 

182. ets Bark, Bonz, &c., G. Burman and 
W. H. Firth, Dewsbury.—15th Jan: , 1880. 

183. Looms Weavine, G. Keighley, 
January, 1 

212. Exastic Baxps, C. H. Eden, Man- 
chester.—17th January, 1880. 

239. Preparinc Mareriats for Parer Maxine, J. 
Collins, Bowling.—20th January, 1880. 


Patent on which the Sump Duty of £100 
has been p: 


121. Srzam and Water Taps, G. Marchant, Hudders- 
field.—11th January, 1876. 


5309. Maxine Envevopss, W. R Lake, London.—A 
communication from A. C. Fletcher.—7th November, 


1882. 
TREATING COMPRESSED Ar, &c., T. A. English 
J. Sturgeon, London. —A gommunicetion from C. J. 
—10th 


2. 

5492, ELECTRIC ¢ LigEt SwitcHEs, C. Maynard, London. 

—18th November, 1882, 

5837. BENDING MeraLtic Prates, C. Scriven, Leeds. — 
7th December, 1882. 

5847. InpicaTine, &c., Time, C. H. and C. W. Thomp- 
son, London.—7th December, 1882. 

5986. Exp.osives for BLastixa, R. Hannan, Glasgow. 
—15th December, 1882. 

6015. ExpLosive CoMPoUND or BLAastiNa Powper, J. 
Polkinghorne, Cornwall.—16th December, 1882. 

6019. DyNaMo-ELECTRIC W. 8. Horry, 
London.—16th 

6154. Bepstgaps, G Gentle, , December, 


1882. 
6158. Maxtno Carpets, F. B. Fawcett, Kidderminster. 
—23rd December, 1882. 


(Last day for filing opposition, 6th February, 1883.) 

4319. Rotters for Grinpine, &c., Carps, J. Sykes, 
Lindley.—11th September, 1882. 

4320. for Porntine, &c., Carns, J. Sykes, 
Lindley.—11th September, 1882. 

4323. VecrTaABLE ParcHMEnT, H. Hymans, London.— 
12th September, 1882. 

4829. Srartine, &c., Steam Enoines, W. H. Allen, R. 
pny and W. L. Williams, London.—12th Septem- 
ber, 188 

4330. ll for Wravina, T. Blezard, Padiham, and 
W. Nelson, Darwen.—12th September, 1882. 

4331. Propuctne StamPep Fasarics, J. Coates, London. 
—12th September, 1882. 

4339. Wire Carp Pornts, T. Morgan, London.—A com- 
munication from F. Gillet.—12th September, 1882. 

4347. Stoprerine, &c., Borries, A. J. T. Wild, Peck- 
ham.—12th September, 1882. 

4352. E.ecrropes, W. Sinnock, London.—13th Septem- 
ber, 1882. 


4358. Oprninec, &c., Faniicuts, &c., H. Pearce, 
London. —13th September, 1882, 

4363. Gas A. M. Clark, commu- 

tion fro 

4365. Motions for TURNING Larus, T. 
jun., Johnstone, N.B.—14th 882. 

4384. Preparine, &c., Corton, SILK, &e., T. Berry, 
Rochdale.—14th September, 1882. 

4885. Narts and Screws, T. J. Sloan, Paris.—léth 


September, 1882. 
4392. Umpre.ta Frames, H. J. Haddan, London.— 
Com. from C. Neumeister.—15th September, 1882. 
4414. E. Marshall, Birmingham.—16th 


September, 5 
4415. Automatic Recutator, E, Wilson, Exeter.— 
16th September, 1882. 
4422, TELEPHONIC TELEORAPRY, C. A. and J. 
London.—16th September, 1 
4503. Governinc ELectric CURRENTS, J. Beeman, 
W. Taylor, & F. King, London.—2l1st September, 1882. 
4504, MeasurRinG Evectric Force, &c., J. 8. Beeman, 
W. Taylor, & F. King, London.—2\st September, 1882. 
4522. a J. Lokie, Glasgow.—22nd 
Sep’ 


4536. SToP-WATCHES, H. J. Haddan, London.—A com- 
munication from O. Domon.—23rd September, 1882. 
4537. Foipine Cases, H. J. Haddan, London.—A com- 
munication from A. Collin. 28rd September, 1882. 
4552. Parnts for Coatine Sarps, A. B yk, London. 
—Com. from N. B. Dennys.—25th September. —~ 
4579. Ice-mMakING Macuinery, W. H. Beck, 
—Com. from G. Dubern.—26th September, 1882. 
4585. Apparatus for AgrtaL and MARINE NaviGATION, 
B. W. Maughan and 8. D. Waddy, London.—27th 


September, 1 
4779. Movements, F. Wolff, 
Copenhagen.— A communication from P, la Cour.— 
7th October, 1882. 


6134. ANIMAL. &e., Townsend, 
G —28rd December, 

6157. for GLoves, &., G. Capewell, Bir- 
mingham.—23rd December, 1 


—Com. from E. Anthony.—28th December, 1 

6220. Looms for Weavine, W. Smith, eyveed.--200 
December, 188: 

86, J. Imray, London.—Com. from 
R. Leavitt and E. Flather.— 6th Jan , 1883. 

129. Apparatus for CaBLe Traction Raitways, J. 
Imray, London.—A communication from 8. H. 
Terry.—9th January, 1883. 

184. Rivetrino, ACHINEs, W. R. Lake, London. 
—Com. from ©. Platt.—9th January, 1883. 

150. SPOoLING W. Lake, 
from N. A. Baldwin.—10th January, 1883, 


Patents Sealed. 
(List of Letters Patent which passed the Great Seal on the 
12th January, 1883.) 
$308. Corton, G. W. von Nawrocki, Berlin.— 
12th July, 1882. 
— or Stanp, T. Hansell, St. Alban’s.—12th 
$325. Bepsteaps, A. C. Henderson, London. 
—18th July, 1882. 
8337, TEMPLES UsED in era J. Holding, Man- 
chester.—1l4th July, 1882. 
3345. Atracnino the Borsters and Hanpies of 
Cot.ery, J. E. Beal, Sheffield.—14th July, 1882. 
$364. ARTIFICIAL Hips, &c., for Stawps, A. W. 
and G. B. Childs, London. —15th July, 1882. 
3370. Inpicatine the Presence of Fire 
tricity, E. Edwards, July, 
3373. Metats, J. H. Johnson, London.—15th 


July, 1882. 
“wine Nertino, D. Peres, London.—15th July, 


3375. Motive H. Robinson, Man- 
chester.—15th 

3380. Execrrica, Havtace System, W. E. Ayrton 
and J. Perry, London.—17th July, 1882. 

3385. Ececrric Arc Lamp, L, A. Groth, London.— 
17th July, 1882. 

$387. Fitine Bevt or other Saw Braves, L. A. Groth, 
London.— 17th July, 1882. 

3394. Covertnos for Pipes, &c., E. K. Leadbetter, 
Upton Park, Essex.—17th July. 1882, 

8396. PRINTING in Cotours, J. Davies, Hatcham, T. 

A. Middleton, Staines, and W. G. White, Deptford. 
—17th July, 1882. 

3402. Drawino, &c., F. W. Fox, 
Burley-in- -Wharfedale, and T. Coulthard, Preston. 
—18th July, 1882. 

=. EYELETED Heaps, W. R. Harris and J. G. 

r, Manchester.—18/h July, 1882. 

AtEs for Seconpary Batteries, W. Taylor, 
Tottenham, & F. King, New Cross.—18th July, 1882. 

$415. SEPARATING one IND of Grain from ANOTHER, 
P. V. Gelder, Sowerby Bridge.—18th July, 1882, 

Vatves of Hyprav.ic Rams, J. Blake, Accring- 

ton.—20th July, 1882. 
3455. Dynamo and MaGweTo-ELEcTRIC MACHINERY, J. 
man, London.—20th July, 1882. 

8478, Acruatine the VaLvzs of Sream, &c., Excuses, 
P. R. Allen, London,—21st July, 1882. 

3496. Suspension for CARRIAGES, E. M. Desprez, 
Paris.—22nd July, 1 

Lamps, A, M. Clark, London.—24th 

y, 1 

8552. Separatino Gran, &c., W. R. Lake, London.— 
26th July, 1882. 

3559. CLosinc or Lockisa Device, H. J. Haddan, 
London.—27th July, 1882. 

3595. E.ecrric TeLecrapuy, J. H. Johnson, London. 
—29th July, 1882. 

$624. SLeEPinc Bertus, E. Lawson, Birmin 
E. ie Russett, Anerley.—31st Jul; 

3654. Saws “FILING APPARATUS, A. M. London.— 
lst August, 

8667. Inpicarixa the Position of Raiway SwitcHes, 

J. Haddan, London.—2nd August, 1882, 
9684. FIRE-ARMS, W. R. Lake, London.—2nd August, 


$796. Fixmse Swine &., W. J. 
Hinde, London.—9th A 1882. 

$820. MAGNETO-ELECTRICAL APPARATUS, J. H. Johnson, 
London.—10th August, 1882. 

$892. Sunstirure for Butter, &c., H. J. Haddan, 
London —15th August, 1882. 

8937. Constructinc Meters for &c., J. T. 
Dann, London.—17th August, 1882. 

4314. Maxine Sxor, T. Spence, Gateshead-on-Tyne.— 
11th September, 1882. 

4362. DisTRIBUTING ELEcTRICITY, | L. and J. 
D. Gibbs, London.—13: 

Drain Pipss, F. H. Noott, 

4568." IngECTORS, H. J. Haddan, London.—25th Septem- 


er, 

4771. Propucine Execrric Licut, O. G. Pritchard, 
Penge.—7th October, 

4798. Tovusinc or Opentnc Horst-nair, M. G. 
Daughters, London.—9th October, 1882. 

4850. Apparatus for VenTiLaTinc, W. Teague, 
Illogan.—12th October, 1882. 

4996. CompounD ARMOUR-PLATES, T. D. Clare, Hands- 
worth.—20th October, 1882. 

5128. Crusnine Stong, &c., G. Dalton, Leeds.—27th 


October, 1882. 

5320. REELING or WINDING See, &c., W. R. Lake, 
London.—7th November, 1882. 

and Hear, P. Chaimsono- 

5407. J. Wetter, New Wandsworth.—18¢h 
November, 1882. 

5486. Compounp to be UsED in RENDERING ANIMAL, 
&c., Fipres Repe.vent, &c., C. B. Warner, London. 
—I8th November, 1882. 


Sg an te t which passed the Great Seal on the 
16th January, 1883.) 
Wirz, T. Morgan, London.—17th July, 
8400. J. Aylward, Birmingham.— 
18th July, 1882. 
3408. Looms for ey R. L. Hattersley and J. 


—18th July, 1882. 
3417. WATER 
1882. 


Cook, London.—18th July, 


3427. Stream J. Pinchbeck, London. 
—19 
Prope.iers, E. G. Brewer, London.— 
19th July, 1882. 


8451. Apparatus, A, I. Rath, Man- 
chester.—20th J 1882, 


} have caused much unnecessary trouble and annoyance, : 
*,* When prtente have been ‘‘ communicated.” the 
name and address of the communicating party are 
printed in italics. 
| 
226. Propucinc Homoceneovus Meta. Castinos, G. W. 
von Nawrocki.—(W. @. Otto, Darmstadt.) 
227. Preservine Miik, H. W. von Roden, Hamburg. 
228. Kerriss, R. F. London. 
— 
168. TooLs = &c., T. Perkins, Hitchin, | 101. Curtino Bars or Toses of Mertat, J. W. Newall, 
and 8. Gilbert, jun., Wansford. 
169. Pavement, W. Berry and P. Stuart, Edinburgh. 
180. Evecrric Lamps, T. E. Gatehouse, Camberwell, 
and H. Alabaster, South Croydon. 
181. ELECTRICALLY CONTROLLING the of 
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$454, Forminc Covers and Backs of Booxs, 
J. H. Linsey, London,—20th July, 1 

8458. TELEPHONIC a J. E. Chaster, Chaster, Man- 
chester.—20th July, 1 

8459. Corps of A. and T. H. 
Dix, Rock Ferry.—20th July, 

8461, Domestic APPARATUS tor the Surpty of Water, 


—2lst July, 1882. 
Nozzizs, J. L. Norton, London.—2lst 
3520. Ano Evecrric Lamps, A L. Lineff, London.— 
25th July, 1882. 
Furnaces, A. Beard, Swansea,— 
8867. Pookir Cases, P. Everitt, London.—27th July, 


8570. Execrric Arc Lamps, F. M. Newton, Taunton. 

th July, 1882. 

Enarnes, J. B. Fell, Ulverston.— 

Vs 

8585. Facititatina Dictionaries, A. 
Gerken, London.—28th Jul 

TILLATION from Marrers, G. F. 


August, 1882. 
8816. or H. J. Haddan, London.— 
10th August, 1882, 
8876. CLzarina TRAMWAY Some of Diet, 8. Shields, 
Liverpool.—14th 
8985. GRinpiIne W. 'Wingfield-Bonnyn, London, 


—19th A 
&c., Macutnes, J. Gordon and J. 
, 1882. 


4717. Disco 

5143. Taxina up the Brasses of Locomorive ENGINEs, 
W. L. Hunt, London,—80th October, 1882. 

5221. Puriviers for Coat Gas, C. C. Walker, Lille- 
shall, and W. T. Walker, Highgate.—lst November, 


882. 
METALLIC R. Hudson, Gildersome.— 
November, 1882. 


INSULATING Ex.ecrric Conpuctinc Wires, J. 
Wetter, New Wandsworth. —7th November, 1882. 
6344. Recenerative Gas Forwaces, W. Hackney, 
. W. Wailes, Wednesbury.—9th 


88: 

5412. BisucpHare of Sopa, and F. Hurter, 
Widnes.—13th November, 1 

5419. MaRKING or ScoRING in ieee Prayine, G. F. 
Redfern, London.—1l4th November, 1882. 

5426. Lamps, J. Thomas, London. —l4th November, 1882, 

5494. Inpicatina Amounts of Monies Receivep or 
in Suops, &c., 8. H. and J. C. Boswell, N 
—18th November, 1882. 


List of Specifications published during the 
ding January 18th, 1883. 
, 2d.; 


2054, 10d.; 
2840, 10d.; 2859, 4d.; 24 
2584 258 


38 


EERE 


8 


2785, 
2818, 4d.; 2821, Qd.; 2825, 
2872, 2d.; 2873, 4d.; ‘a, 4a; 4804, 10d. 


postage. ex 
ffice er, made pa: 
Hoorn to Mr. H. er Lack, her Maj 


ABSTRAOTS OF SPEOIFIOATIONS, 
Prepared by ourselves \y for Tux Encineer at the 
office of Her Mi ‘8 Commissioners of Patents. 
2000. Lirz-savinc FLoatina ApPpLIANces, Don 

P. P. de la Sala, Hackney.—27th April, 1882. 2d. 
This consists in utilising certain varieties of carbon 
as a subsitute for cork, bark, or air chambers. 
2066. Muse, 60., J. J. A. Buchholz, Vauz- 


rfaces. For the purpose the speeds of 
roller where the bite of the grain takes shall 


the front as well as on the movable part of the 
back | ‘ich legs run on rollers, and can be drawn 
forward tor converting the chair into a bed. 


2187. Lirt, 4. London.—1l0th May, 1882.—(Not 
led with. 


This relates to the em employment of articulated levers 
for the raising of a plat: 
2265. Lamps ror Burwina VoLaTILE Os, J. Hinks, 
Birmingham.—18th May, 1882, 8d. 
The object js to facilitate tho trimming of the wicks 


and the lighting of the lamps, and the filling of the 
reservoirs. 


2340. Improvements 1N THE CONSTRUCTION OF 
Dynamo-ELEcTRIC Macuines, C. W. Holl 
1882.—(Partly a communication 

Elphinstone, at present in 


This relates to a mode of facilitating the manu- 

facture of the coil of armatures, constructed accord: 

to the inventor's patent, No. 382, 27th January, 1879. 

Hitherto it has been customary to wind the coils or 
ks of the armature in situ. The form of the 

used in the inventor’s machine is that of a broad a 

com) of one or more wires, and they propose to 

wind each coil on a “former,” making it of ——— 

length to fit the armature drum as before. 

2359. Se.r-acttinc Tip Van on Wacon, W. Mead, 
May, 1882.—(Provisional protection 


t allowed, 
This relates to the employment of levers and springs 
for tipping purposes. 

2455. Apparatus For Raisinc anp LowERIN 
Rattway CARRIAGE AND OTHER Winpows, &. 
Tron, Dover.—24th May, 1882. 6d. 

This relates to apparatus for raising and lowering 
windows in which the weight of the window is 
counterbalanced by a barrel or spiral spring, conve- 
niently placed beneath it, so that a very slight upward 
or downward sure upon the window will carry 
it to and leave it at any desired point of suspension. 
2510. Frames ror Manuractrurinc Stray Lacgs, 
4. W, Reidie, London. 26th May, 


of the “ braiding frames machines, 
without shock or rubbing, the said mode consistin, 
essentially in the transfer of the “ pupre 
‘epindle” to another by means o ws or ‘ipping 
arms, which are caused to alternately grasp or 
the stems of the puppets at the proper moment. 
2517. Treatment or Fouset Or, J. K. Field, Bat- 
tersea Park,—26th May, 1882.—(Partly a communi- 
cation from H. Ujhely, Vienna.) 2d, 

This consists in the method of defecating fousel oil 
and separating watery constituents therefrom by 
admixture therewith of petroleum spirit, and after 
separation from the water and other impurities by 
decantation, subjecting the mixture of fousel oil and 

spirit to fr: 1 distillation. 


2548. Furnaces or STEAM a ey J. A. MacLellan, 
Glasgow.— 30th May, 1882, 

of a steam 

structure 


This consists essentially in thet 


boiler furnace as an external fire’ 


(2548 ] 


encased in a metal shell, with or passages for 
the air furnace take up and utilise 
otherwise 
25'78. Improvements In TELEPHONIC INSTRUMENTS, 
P. Thompson, Bristol.—Slst May, 1882. 6d. 
This invention relates to improvements in the 
of Reis. on form of the inventor's 
ements own accompanyin; 
The action of the instrument illustrated eehiben: 
—If the current received in the coils C through + 
line from the transmitter increases in strength it 
change the molecular condition of the central rod 
or wire, causing it to elongate slightly if of iron, steel 


or cobalt, it be contract slightly. 

current will be 
bya ned} pone etisation of the central rod, 
ducing an inecean’ 5 movement. Hence, as one end of 
the rod is tightly screwed up to the case of the 
the other affixed to the tympanum, 
the varying or fluctuating ¢ currents entering the same 
will cause co’ tions of the tympanum, 
Other improvements are also described and illustrated. 
2584. Srartinc, Drivinc, anp Sewina 

or A. D. Pentz, New Jersey, U.8.—1st June, 


The improvements are rsa to ha to machines driven 


| the driving shaft, and on its boss the driving ony 4 
F can slide, when actuated by the lever H, so as to 
bring its inner end in contact with a disc of millboard, 
secured to the disc C, and the friction is sufficient to 

cause the disc C to rotate, and so drive the machine. 


2585. Sxpraratina Matrers FROM 


G. T. Beilby, —Ist 1882. 6d. 
The processes to be 


used instead of the ordinary 


washing or scrubbing operations are effected 
infostiong inte the gus te be trented 
or substance in the form of a very fine spray, so t 


the gas and the solvent may be brought into very inti- 
mate contact. 


2592. Screw, orn Bencu Vices, 


Lawrence, Fi -street.—lst June, 1882. 
So as to wd igs yo it the jaws to suit varying sizes 
screw 8 works in nut 4 
in the end of sli rod’ 5 the jaws, 
w slides in a jam wie the mut a 
other end slides in bearing 7 of jaw 2. One of the 
2592 2 
13 
2) 
é 
2 
fo 
rod 5 has teeth, 


penne en with pawl 9 in jaw 1, 
such jaw being actuat hod ty hantlle dle 18, so as to lower 
or raise it when ces to adjust the jaws. A sup- 
support or brace is shown in the drawin 


or use in clamping a poms of working wales the 
widely and if the piece 
to be subjected to heavy blows. 


2598. anp Untoapine Grain, &&., W. 
our and J. Holdsworth, Hull.—2nd June, 1882. 


tThis relates to the method of opening, Dopey lift- 


lowering 
e , or excavat appara’ 
ex or chains a closing 
with the said vessel, bucket, or and 
a pulley block adapted to retard dharma gay 
the motion of one of the theme the 
vessel, scoop, or bucket. 
2600. AcruaTING RecuLatTinc BRUSHES 
ror Compinc Macuines, J. Haigh, W. Dean, and 
T. W. Mitchell, Bradford. 1882. 
The dabbing brushes are secured to a spring at each 
side of the are by 
excentrics acting upon 8 e 
brushes to dab or press the wool between the teeth of 
circular com) 


the holder. The tu partly iron, 
peg and levers the carbon-holder are hung 
from the framing, and in the 
normal condition of the lamp, 
formed, the downward suction of the tube, 


upw: of the sprin; magne’ 

wound with a coil of consi —— resistance, which 
acts as a shunt tothe arc. When the latter gets too 
long and its resistance increases, more current passes 
through the magnet and the carbon f thus 
shortening the arc. It cannot fall far before the two 
levers come in contact with stops at E and G; this 
diminishes their grip and lets the carbon slide ‘inde- 
of the and frame C. This is the 


ment, . 2 gives a more detailed 


MAcHINERY FOR PaRING THE CURLS OF 
Har — J. T. Grimshaw, Stockport.—8rd June, 


This relates tes partly to the use of an oscillating —y 
by which the edge of i a of the hat forms 
guide for paring the curls. 

2636. Improvements DyNnamo- 
Macuines, A. L. Fyfe, 
Brixton.—ith June, 1882. 8d. 

This relates to the construction of dynamo machines 
in which that of the armature which usually 
remains idle is cut out of circuit at a certain point by 
means of the brushes with which it is connected being 
caused to bear against a separate part of the com- 
mutator, so that the allowed to pass 
through the inactive the armature and 
thereby increase “Other improvements 

are also described 


2637. ror T. H. Heard, Sheffield. 
—5th 1882. 6d. 
tes to the construction of the shoe and 
to the Pane meth of clips for securing the shoe. 
2688. Parer Printinc Macuings, J. 
J. Allen, Halifax.—5th June, 1882. 
This relates to apparatus for feeding the paper sheet 
by sheet to the ——e machine 7" the 
machine. Shaft 4 is supported in brackets, an 


2638 


A 
ES 


the lower 
part of which bears on a pad 7, so as to form a nip, 
and also prevent the passage of more than the top 
sheet of paper. The table le Dis pivoted on bracket 3, 


and is moved of the it 6 and 
upwards by means weigh’ 


2639. Foipina &c., J. Hayes, Kingsland.— 
5th June, 1882. 
This relates to the 
for facilitating the folding. 
ICATORS FOR USE AS FIRE ALARMS, 
W. Rose, Farringdon-road.—5th June, 1882. 


means of which several stations 
a head station on an alarm of 


2650. Umsretias, J. Wetter, New Wandsworth. 
Seite)” am communication from H. Papke, 
in. 
This consists the umbrelia 
so that it occupies a small _ 
2653. Trousers’ W. G. Stone, Bath.—6th 
June, 1882. 2d. 
This relates to the employment of clamps. 
2654. An Improvep Execrric Lamp, R. J. aon, 
Le and A. L. Paul, Kensington.—6th June, 
The action of the inventor's lamp will be under- 
stood on reference to the accompanying illustration. 
When the current is switched 7 plunger F is drawn 
into the solenoids, drawing down one end of lever E, 
and causing spring pawl I to engage with and give 


2654 


motion to ratchet wheel D, which motion is transmitted 
to rack C, and the upper carbon is lifted so as to form 
the arc. When the arc becomes too long the action of 
the solenoid is weakened and spring K overcomes it, 
disen, I, and the carbon descends until the arc is 
adjusted to the proper length. 
2656. Means ror Hoipine up CARRIAGE AND OTHER 
Wixvows, J. Harris, K Town.—6th June, 


1882. 

This relates to employment of a roller or 
rollers kept in forced oa conte with the window by a 
spring or springs. 

2659. Primary AND SECONDARY 
Batrerigs, &&., ford, Gloucester- 
shire.—6th June, Teed. —(Void.) 

This rela’ improvements on theinventor’s patent 
of 30th March, 1882, 
the electrodes and secondary batteries 
to considerable pressure before or authouin 
2661. ImprovemMENTs IN APPARATUS FOR PRODUCING 

ELEcTRIC CURRENTS AND IN APPARATUS FOR Mza- 


J 1882. 
For the production of currents the inventors employ 
the machine illustrated in Figs. 1 ge | which are 
lo — and transverse vertical secti 


the links, by means of which 
the armature is fixed to one en eae ee © 
cylinder of iron, which has at its other end a disc or 
kes connecting it to a boss fast mor e driving 
shaft, ‘The cola are @ com- 
mutator. ectro-magnetic pole pieces are 
to act upon the outer and inner si of the 


magnets 
a current the faventes take a shunt 


For m 


Fice2 


of comparatively great and known resistance from 
the main circuit by means of two wires which are led 
to se) ———— electrodes immersed in water in a closed 

The shunt current causes of the 
water, and the oxygen or hydrogen, or the two com- 
bined, are led through a meter such as is used for 
measuring illuminating gas. As the production of 
the gases has a known and definite relation to the 
current passing through the main circuit, the meter 
Measurement serves as a data for calculating the 
quantities of the main current. 


for preparing 
straw or other material to be ot ty by straightening 
or yealuring it before it passes to the knives. 
2672. Loorep Fasrics, W. R. Lake, London.—7th 
anion a: communication frem C. Young, 
This pe machinery for knitting or crocheting 
looped fabrics, and in several improved deviows 
and combinations of devices. 
2679. Arracuinc HanpLEs To CUTLERY, &., AND 
TO T. and J. Brooke, 
‘This relates to the method of attaching the handles 


Redfern, London.—lst August, 1882, 
8653. Permanent Way of Rar_ways, A. Vogt and A, 
Figge, London.—lst August, 1882. 
8663. Steam Traps, H. Lancaster, Pendleton.—2nd 
des Tresses et Lacets de St. Chamond, Paris.) 6d. ~~ : 
x. 
7 -F ; 
K K 
i 
—— 
Tl [ 
= 
= 2613. Improvements Execrric Lamps, W. 
Ayrton and J. Perry, London.—3rd June, 1882. 6d. 4 
This relates to arc lamps. The upper carbon-holder 
e passes through an electro-magnet (see the figure here- 
SKN i with) and carries a frame C C, with hinges D F and 
Ks levers DEF G. These levers round and clutch 
EX 
RK 
SUBING SUCH CURRENTS, Professor J. Blyth, Glasgow, 
*,* Specifications will be forwarded by post from the and D. B. Peebles, Bonnington, Bdinburgh.—ith 
Patent-office on receipt of the amount of price and y ao 
% (=e 
ce, 5, 
lesty’s 
raame, k. Fe sisting of a cylindrical ring of soft iron, having upon 
————— A it a number of separate coils of insulated wires. x 
The object is to reduce the quantity of bran : y 
ground up with the flour by means of a pair of rollers WZ F Ba. —-— 
8 ed to operate on a grain as to insure that prac- STH) C. | 
2054 | —— 
WS 7 
a iN armature ring, and the magnet ks or fies of 
YY \--- the external pole are excited by coils of insu- 
\ lated wire, which are separate and distinct from 
2 similar coils employed to excite the shanks or 
fi | “pe \ bodies of the internal pole pieces. us a double = 
Pil C)) machine is fo 
1 | | 
Y (@) ously ro A hollow disc C is mounted on the end 
NS LOY, WS) 
44 
= 
reach the plane of the axes of the rollers by the time By 
enters plane. dra’ shows the me 
of mounting the roller axes on Sntifriction bearings. 
A testing apparatus is also described, for determining 
e diameters and relative speeds of the rollers. 7 Oa P 
tsen, Christiania.—4th May, 1882. 6d. OAZ This consists partiy in’ 
This consists in making the seat of the chair of three y in the fitting portable chaff 
cushions enclosed by frames being hinged to the back or H >- Sie ncaa 6 
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ferrules which 
an 


upon cone-shaped 
pieces formed on either the handle or the bolster, or 
on both of them. 
2676. Aw Improvep Process oF ForMING oR Pre- 
PARING ELECTRODES FOR SECONDARY BaTTERIEs, 
A. M. Clark, of A, M. and W. Clark, Chancery-lane. 
—Tth June, 1882.—(A communication from J. M. 
A. Gérard-Lescuyer, Paris.) 4d. 

The inventor utilises a salt, of which the radicle is 
an oxide acting as an acid, as an oxidising agent for 
the rapid formation of secondary battery plates. He 
proceeds as follows:—In an electro-chemical bath, 
containing one or more such salts, he substitutes for 
the soluble anode the secondary pair to be formed. 
The two plates of this pair are connected together and 
attached to the positive pole of the generator which is 

: to decompose the bath, and to the negative pole he 
Ting connects a plate, say ¢ of | carbon. Under the action of 
i the current the whilst 


tassic plumbite pre} by massicot 
itharge in a boiling al ne lye at 32 deg. to 35 deg. 
Damen. in the proportion of 15 to 20 grammes of 
oy per litre (= about 1000 to 1400 grains per 


2685. Bortries, G. Falconnicr, Switzerland. 
—Sth June, 1882. 6d. 

This relates, First, to the stoppers and bottles by 

which the bottle is hermetically closed. when out of 

. use by making a good joint between the stopper and 
rip the bottle ; Secondly, to a self-acting air valve formed 
: by the joint between bottle and stopper in connection 

th air passages formed in the bottle or stopper. 


2689. Mam Exevators, W. Gedge, London.—Sth 
June, 1882.—{4 communication from J. W. Paine, 
Baltimore. 

This relates to a box ada to receive the mail 
and discharge the same into a suitable car, in combi- 
* nation with a hoisting device and means for lowering 
the car to a position to receive the contents of the box. 
2690S. Macurvery ror Compressine Lime, &., sto 

Form, C. Smith, Leicester.—8th "June, 


e latter to move towards the station we ok so 
as ‘to effect the compression at both ends o 
2695. Fixrsc tHe Dritis or Rock 
Macurnes, J. Swaine, Handsworth.—8th June, 1882. 
. —({Not proceeded with.) 2d. 

A rod is screw-threaded U at each end and bent 
intoa U shape. The two branches of this U-shaped 
staple are passed through the holes in the holder, and 
screw nuts on their screwed ends are made to hold the 
cap and fix the drill. 

2697. Proretiivc VeLocipepes, Roap CARRIAGES, 
anp Tram-cars, &c., C. H. Brooks, Glenelg, South 


a Meo ae substance, such as starch or corn-fiour, 
en crushing and it h 


2729. Sree. Incots ror Routine &c. 
J. Beardmore, Glasgow.—10ih June 1882.—( Void.) 


ek. an oval or elliptical section in 
moulds specially constructed. As the oval or elliptical 
ingot passes through the rolls, the rolls act first on 
the central or highest portion thereof, and in flattening 
it down, compress or close up the gas holes and gradu- 
ally squeeze out the gas from centre of _ sur- 
faces of the ingot outwards, thus rendering the sur- 
faces solid. 
2730. Treatine Waste Lime To Separate SULPHUR 
CoMPOUNDS THEREFROM, G. R. Paisley.— 


carbonaceous 
matter to effect ite of lime. 


2733. tHe Cases or Spent 
FOR MINIATURE PRACTICE, R. Morris, 


2735. CompresseD MACHINES FOR AERATING AND 
Rarsine Beer, &c., Mason, Birmingham.—l0th 
1882. 6d. 
is ist 


be extinguished when the bottom of the lamp is un- 
screwed, 


2'784. Rac Enorves Usep ror THE MANUFACTURE 
or Paper, H. J. Haddan, Kensington.—13th June, 
1882.—(A communication from J. P. Horschilgen, 

Germany.)—(Not proceeded with.) 2d. 

This in surrounding the the rag 

erence, 

2785. Canpies anp CanpLE Hotpers, @. W. von 
Nawrocki, Berlin.—13th June, 1882.—(4 communi- 
cation from A. Mann and R. Jacobi, Germany.)— 
(Not proceeded with.) 2d. 

This relates to the formation of a central channel in 
the candle, so as to supply ly air to the centre of the 
and pro a e to te 8u) to 
the central channel in the candle. vey 
2787. Transmitrinc Motive Power, A. La 

Kensington.—l4th June, 1882.—( Not proceeded with, 
This consists in connecting the piston rod of an 
e to the shaft to be driven by means of a cross 
head fitted with studs and friction rollers working in 
spiral grooves formed in the shaft. 

2'790. ror Hotpina A. A 


with.) 
an object is to prevent the tearing of the album 
hen inserting or removing the togral and it 


hi 
aera’ and fluids by a 
reclver to contain water and air in contact with each 
other. 
2°73'7. Antirrictrion BeaRiINes FoR VEHICLE WHEELS, 
W. J. Brewer, London.—15th June, 1882. 

consists of a wheel in combination with anti- 

friction ball or roller bearings, as at present known. 


2738. Apparatus FoR Batis, F. W. 
Wruuck, Auciam, Germany.—10th June, 1882.—(Not 


This relates to apparatus for throwing glass balls for 
shooting practice. 


2740. Exvecrric Lamps, &., G. 
Zanni, Hatton-garden.—l0th June, 1882.—(Not pro- 
ceeded with. 

This relates to improvements in lam: in which ~ 
is produced by the incandescence of a carbon po’ 
which is pressed by ht against a block of Fy 
Two or more carbon roposed to be substi- 
tuted for the one hitherto employed, in order to avoid 
nse the light owing to flaws in the 
single 

2'741. Improvements ILLUMINATING ConDUCTORS 
For Incanpgescent Exvecrric Lamps, G. Zanni, 
Hatton-garden.—10th June, 1882. 4d. 

The inventor makes his filaments of carbonised 
material d with plati or a similar metal. 
One method of carrying o out this invention is as fol- 
lows :—A thread of cotton or similar material is bent 
to the desired shape and carbonised, it is then coated 
with ig eee and this platinum coating is covered 


ing for inan rane and 
driving cranks is avoided. 
2699. Harrows, J. Howard and B. T. Bousjield, Bed- 
ford.—8th June, 1882. 10d. 

The inventors claim, First, the improvements 
relating to the employment of a tine fitted into a 
mortice or hole in the transverse bar, and secured 
therein by being a or ones tightly between the 
side of the mortice and the | 1 bar; 8 
the improvements relating to the employment of : a 
block or clip, in combination with the bars of th 

bi frame and the tine, with or without soustiien for the 

% angular adjustment of the latter. 

2'702. Apparatus For LEVELLING MOLEHILLS, &c., 
T. Morgan, -—Sth June, oe communi- 
cation A. Royer, Paris.) 6d. 

This relates to the employment of an angular bar of 
metal and a double row of knives, arranged quin- 
cunxially, in order to obtain a more thorough dis- 
sy iatageadion of the mould of the molehills, the action 
fe of the knives being followed by that of a curved or 
semicircular plate of sheet or cast iron or a juinted 
cast iron roller for the purpose and 
crumbling the clods. 

2708. Heatinc on PRESERVING THE TEMPERATURE 
or Tea, Corres, &., J. W. Morris, Liverpool.—8th 
June, 1882.—{ Not proceeded wi 

This consists of a vessel in the lid of which are a 
number of apertures or holes into or over which fit 
the several vessels containing the food. Under the 
vessel is arranged a series of gas jets. 

2705. Apvertisina, J. Sinico, Soho.—9th June, 1882. 
—(Provisional protection not allowed. 

Ks This relates to advertising in connection with cigar 

and cigarette boxes, &c. 

2'707. Dovsiinc Corrox, Worstep, 
~ Siiz, &c., R. Scaife, Colne.—9th June, 1882. 64d. 
This relates to throstle ing or doubling, with 
a dead or stationary spindle, and consists in ie use 
of a long collar fitting upon the said spindle, and ina 
guard for preventing broken threads interf 
with the other threads. 
2709. TreaTMENT OF GASES CONTAINING AMMONIA 
ror Propucrion or ARTIFICIAL Manures, &c., F. 
Bolton and J. A. Wanklyn, London.—9th June, 


4d. 

This consists in treating furnace or other gases for 
the extraction of ammonia therefrom by first causing 
the gases to pass through pipes or passages into which 
steam is injected, so as to separate the tar therefrom, 
after which the gases are caused to through 
layers of superphosphate of lime, or powdered auighote 

i of lime, or small coke, or other suitable permeable sub- 

stance moistened with sulphuric acid. 

9th June, 1882.—(A communication from W. E. 
&t. Louis, and B. Evans, Covington, U.8.) 


This consists in casting the journals in a chill or 
metal mould instead of in sand moulds. | 

2714. Tits For THE PREVENTION oF B. W. 

London.—9th June, 1882.—(Not proceeded 


be This relates to a till in which the last money paid is 
another payment paid and deposited in 
2715. Treatment or Recuivs oR MATTE FoR THE 

Extraction or Metais, B. A. Parnell, Swansea.— 


— June, 1882. 4d. 
in the treat of regulus in matte 
with b ——- acid for the separation from 
valuable metals, of iron as ferrous chloride, and of 
sulphur as sulphuretted hydrogen. 

2'722. Iuprovemests Seconpary Bartrertes, A. 
P. Price, Lincoln's-inn-fields.—9th June, 1882. 2d. 
ee: This relates to improvements on patent No. 1587, 
granted to A. Tribe, and dated 1st April, 1882, and 
consists in enveloping one or both plates of ‘the battery 

in spongy india-rubber. 

2724. Srwine W. A. Barlow, London.— 
9th June, 1882.—(A communication from L. Gahring 
- W. Kohrer, Stuttgart.)—(Not proceeded with.) 


mae consists in mechanically turning the 
foot so as to turn automatically f= the m: is 
at work for the purpose of doing circular or oval 

sewing in boot and shoe making of every kind. 
2725. Granvarine Glucose on Grape Sucar, &., 
J. M. Cameron and H. J. Anderson, London.-—9th 
This consists in’ th of first mixing with 

consists e process 

glucose and other substances of similar constituency 


by the deposition on it of carbon from some thus 
produc: a metallic lining bet two ies of 
carbon. By this arrangement the inventor claims to 
be able to wer the resistance of the filament, and so 
reduce the expenditure of electricity. 
2751. Gas Enorxes, P. Braham and R. BR. Seaton.— 
12th June, 1882. 
The object is to sim: the 
parts of engines worked by gas or petroleum. 
27754. Macurvery ror Parixtinc orn Empossino 
Sucar MEDALs oR H. Faulder, Stock- 


port.—12th June, 1882. 
This ists in the bi 7 and use in machines 


2'758. Exrractinc GLYCERINE FROM RESIDUARY 
Liquors or Soap ManvuracturE, A. M. Clark, Lon- 
don.—l2th June, 1882.—(4 Srom B. 
Brochan and Co., Milan. 

This consists in first ~~ Sl the liquors by the 

—— by acid of a | coagulating ye added, such 

ood, or salts of alumina, or by 
the coagulation or ‘precipitation of the organic matters 
already contained in the liquors by a metallic acid— 
chloride or soluble sulphate—on which the still 
alkaline liquid reacts; and Secondly, concentrating 
the glycerine and simultaneously separating the salts 
therefrom in a series of evaporative apparatus wherein 
the liquids are made to progress in one direction 
towards concentration, while the salts progress towards 


and slide in the apertures left to receive the latter. 


2793. Generatinc Heat, Economisinc aND 
Consumina SMOKE, J. June, 
1882.—( Not proceeded wi: 

This consists of tubes infront ofthe furnace 
for the purpose of converting the fuel into gas. 

fuel passes through the tubes and falls on toa homer 

fire bed, and is brought to the front of the oven, and 

pot fo be taken up to re-feed the supply to the tube fire, 
an enished with fresh fuel, will heat the 
tubes an gasify the charges in them. 
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956. Dywamo-ececrric Macuine, Elmer A. 
April, 1881. 

Claim.—{1) In a dynamo-electri e, & com- 
mutator mounted loosely on the coma shaft, its 
sections retaining their connections with their respec- 
tive armature coils, in combination with means for 
automatically adjusting said a8 
(2) In a dynamo-el hine, the bination of 


the flexible conductors with the sections of an oy 
able commutator, whereby the electric connections of 
the sections are retained in all positions, and means, 
as described, for automatically udjusting the need 
of said commutator as specified. (3) In a 

ic machine, the cen 


as 


described, in combination with the movable com- 
mutator and connected with the same, whereby = 
position is automatically ti 

variations in the speed of rotation of ithe "machine, 
substantially as specified. (4) The wii 
the tator of a y amo - electric 


impoverishment in the other—and this may 

be the mode of evaporating employed. 

2'760. Posts on Supports For TELEGRAPH WIRES, &c., 
A. H. Lake, London.—12th June, 1882.—(A commu. 
J. @. Richard, Paris )}—{ Not proceeded 
with 

This relates to the means of preservation; and it 
consists in isolating the foot or base of the post from 
the ground and destructive elements de® enclosing the 
part of the said post which is s ible of 

the idity of the eartl in an imper- 
meable box, cylinder, base, or block. 

2762. Improvements 1x Vouraic Batrertes, D. 


—12th June, 1862. 
with.) 
This to yment of lead 
in a strongly ct to the emplarment dition as the depolarising 


agent in primary batteries. . The Sealine element may 

be tin or other metal in a more or less porous condi- 

tion, and the negative element carbon. 

2763. Manvuracture oF Peroxipe or Leap, &c., D. 
Brizton.—12th June, 1832.—(Not pro- 
ceeded with.) 2d. 

According to one portion of the invention the 
treats certain salts and com: 


of lead in admixture with an electrolyte, whic! 
be a salt of a metal other than by'ubjecting 
them to electrolysis in a tank or in a series 
containing suitable electrodes. 


2772. oF PLasTER on ComPosITION For CEIL- 
1ncs, &c., Le Hitchins, 
June, 1882. fot proceeded with. 

This relates to the manufacture of slabs in long 
lengths by machinery, instead of by hand 


2774. Vevocirepes, W. Dixon, June, 


the dri cranks, so that the rider can use both 
hands and feet to propel the velocipede when desired. 
2777. Fousees on Vesvvians, W. 7. Evans, Man- 
chester.—13th June, 1882. 2d. 
consists in constructing matches formed by 
fusee or vesuvian composition with the stick or wood 
handle ——-_y before the composition is applied by 
a coating of asbestos or a compound containing 
asbestos. 
2780. Sensitive Parer BLocks FoR Pxorto- 
GRaPHIC Purposes, W. 7. Morgan and R. L. Kidd, 
wich.—( Not proceeded with.) 4d. 


Green 

Superfine paper is passed through an acid ~ per 
to poe traces of lime, and then rinsed; after which 
it is coated with an emulsion of asbestos, "tale, chinese 
clay, or other substance of a similar nature, in a solu- 
tion of gelatine, starch, » gum, and alum, and when dry 
it is placed between highly-polished plates, and sub- 
jected to pressure. The paper is then coated with a 
stronger emulsion of the same materials, and when 
dry is glazed or enamelled, and coated with a gelatine 
bromide of silver emulsion. 


2782. Sarery Lamps, W. 


of the J* attach ereto, 

free ends of which rest in slots provided in rods. Sf, 
upon which the clamps are loosely mounted, whereby 
the — of the brushes can be adjusted’ 

ing said rods, substantially as described. (6) In a 
current regulating device, the combination of the 
pawis ki links L LI, lever K, armature M, and 
spring with ratchets ke, substantially as speci- 


200, 187. Sprzakrnc Tune For Drvixc ARMovRs, 
William H. Darling and John &. Bundick, New 
York.—Filed June 15th, 1882. 

Claim.—({1) The combination, with the helmet of a 
di armour, of a mouth- -piece within the helmet, a 
speaking tube conn with the mouthpiece, and 
extendin, faced surface of the water, and a 
flexible mouthpiece, and 
a chosing and closing the passage 


‘hat 


and the speaking tube, sub- 

stantially as set forth. (2) The combination, with the 
—- of a diving armour, a mouthpiece located 
thin the helmet, and a speaking tube, of a valve- 

the hollow arms a a) b b1, valves 
o> valve stem G, and spring H, substantially as set 


269,248. Srarnway Truck, Jerome W. Wetmore, 


Pa.—Filed April 17th, 1 
Claim (1) The pivorted 


| 


as described. (3) The hinged or movable arms v and 
the handles F on the truck, ype dd 
described, for the purpose — 4 ond 

truck, when constructed with 

ratchet wheel, and pawl as 


269,268. Suarr Hanarr, Brnest V. Clemens, Ansonia, 
Conn.—Filed November 4th, 1882. 
Pg —(1) The combination of the hanger, box, and 
p, which form a bearing for the shaft, with a screw 
hinged by its u end mes the he above the cap, 


and a nut on the screw to bear upon the cap or 
release the cap, so that the screw may be turned away 
69.263 


from over the cap, substantially as nd 

The combination of the hange' x, and ca) 

form a bearing for the with screw = 

its upper end to the hanger above the cap, 

constructed with a socket to receive the lower ona 

the screw, and a nut on the screw to bear on said 

socket, substantially as described. 

269,492. Toors Hotper ror Horse Hay Rakes, Bli 
= Whitney, Hinsdale, Mass.—Filed September 19th, 


rake tooth E, ~y by r end bent at a right 
angle of the hol 
having eyes through which the ben 


be encircled b: the spring 
the heeked end end ormed | 


and projecti substantially as ont Se for oe pose 
set fi (2) 2) The holder A, havin 4, 
and projection /, in combination th th a 6 tooth 


E, having its upper end bent at a right an * there- 
with, and ee coiled spring D, formed with hooked 
end A and pro ro ee end ¢, the latter resting in the 
groove d ona held therein by the bolt a, which con- 
nects the holder to the rake head, substantially as and 
for the purposes specified. 
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A CONTEMPORARY says: 
plied to the soles of shoes, an ted as it 
dries until the pores are filled onl the surface 
shines like polished mahogany, will make the 
soles waterproof, and last as long as the uppers. 


Erps' 8 CocoA.—GRATEFUL AND COMFORTING, 
ya ny knowledge of the natural laws 
which govern the operations of digestion and 
nutrition, and by a careful a; — of the = 
properties of well-selected 
vided = breakfast tables with a 
voured which may save us many 
heavy doctors’ ey ike It is by the judicious use ot 
such articles of diet that a constitution may be 
gradually built up until stron 5 oo h to resist 
every oe to disease. of subtle 
loating around us to attack 
wherever there is a weak t. We may escape 
many @ fatal shaft eeping ourselves well 
fortified with pure blood and a properly nourished 
*— Civil Service Gazette. —Made simply 
we war water or milk, Sold only in packets 


it bet behind B, for the aye specified, substantially 


Chemists, London.” 


TE 


81 


by sifting or by blowing currents of air through the a is 
do 
po 
si 
ele 
in 
t 
—— d 
| } 
AA os 
10th June, 1882. 4d. (| 
| 
\ 
This relates to the mode of charging the cases of ae 
spent cartridges for miniature practice. 
ae Claim.—(1) The combination, with a coiled spring 
entering it at one end, and a plunger actuated by Po Ae LOIS 
hydraulic or other power entering its other end, so 
that on the last-named plunger being made to com- -—- 7 36. 7 3 ) 
c QS 
© 
{ re 
( 
removable or portable stereotype or a die = - 
plates, in lieu of engraved dies or permanently fixed = = = 
plates. 
= 
tially as described, whereby the commutator is 
caused to move automatically on the shaft, relative 
to its points of maximum and minimum current, in 
response to variations in an electric current, substan- 
tially as described. (5) In adynamo-electric machine, 
the combination with the commutator brush 
| 52 
Smethurst, near Wigan.— 
13th June, 1882.—(Not proceeded with.) 2d. 
The object is to prevent a miner from obtaining a 
light by unscrewing his lamp, by causing the flame to 


JAN. 26, 1888. 
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THE ELECTRICAL TRANSMISSION OF POWER. 


By Proressor Oxtver J. Lope. 
No. 1 

Tue subject of the transmission of power by electricity 
is one of surpassing interest at the present time, and will 
doubtless become of great commercial importance. I pro- 
pose in a few articles to write out its theory as simply as pos- 
sible, so that anyone acquainted with dynamo machines and 
elementary electrical laws will be able to follow the whole 
in detail, if they are willing to give careful attention to 
the matter, and if they can work ordinary algebra and 
differentiate. 

And first. consider the fundamental case of transmis- 
sion by two dynamos alone, one driven by power at 
one end of the line and e to produce a current, 
which is transmitted by the line wire to the other 
dynamos, and drives it at the other end of the line. There 
is a certain inevitable loss of power in the first or sending 
dynamo; there is a certain inevitable loss in the line wire; 
and finally there is a certain loss at the receiving dynamo. 
All these losses must be considered, and the conditions 
determined which will keep them all at a minimum, With 
mere mechanical waste of power by common friction we 
will have nothing to do. It isobviously important to keep 
down the friction at the bearings, especially when ve 
high speeds are employed, and I think scarcely pas | 
attention is paid to this point in some instances, and that 
ultimately the mechanical loss will be much reduced by 
roller bearings, high-class workmanship, and by avoiding 
much churning of the air. There will be no useful pur- 
pose served, however, by mixing up this kind of waste with 
electrical waste; the latter shall be considered alone. 

By the mechanical power applied to drive a dynamo I 
mean, then, always the net power, every kind of friction 
having been allowed for; and by the power obtained from 
a current-driven dynamo I mean its gross power, includ- 
ing all expended in friction as well as in really useful 
work. I shall, moreover, neglect any power expended in 
heating insufficiently-subdivided iron masses, or other 
conductors moving in the field, by local currents which 
contribute nothing to the main effect; for if a machine 
wastes much in this way it is obviously imperfect. The 
two ends of the line may be called respectively the sending 
station, where mechanical power is converted into elec- 
trical power; and the receiving station, where electrical 
power is reconverted into mechanical. And the two 
dynamos, one at either end, even though they may be 
identical in all respects, will be called the sending and the 
receiving dynamo respectively ; and the theory of the two 
will be slightly different. 

Now there are three methods of exciting the field mag- 
nets of a dynamo, each of which needs considering 
separately : direct or ordinary self-excitation, where the 
whole current is sent round the field ets—such a 
dynamo we will call a series-dynamo ; shunt or derived- 
current self-excitation, where only a fraction of the total 
current is sent reund the field ets, the machine being 
then called a shunt-dynamo ; and lastly, separate excita- 
tion, where a battery or another machine is used to excite 
the magnets, either continuously when the magnets are of 
soft iron, or once for all when they are made of steel. 
Leaving permanent steel magnets out of account for the 

resent, separate excitation is, in some respects, a simpler, 
in some respects a more cumbrous method than self-excita- 
tion, and its economy is not so easy definitely to calculate, 
because a great deal depends on the exciting machines as 
well as on the principal ones ; there are, in fact, at least 
four machines to consider instead of two. 

In order to decide on the best arrangement it will be 
necessary to examine the conditions, not only on the 
assumption that the same type of machine is used at the 
sending and receiving end, but also with the possibility in 
view that a shunt dynamo may do best at one end and a 
series at the other, and so on. 

However, all these things are apt to look more trouble- 
some than they really are, and they will probably boil down 
satisfactorily enough when we come to investigate them. 
But we must take them piecemeal ; and first, 

The theory of a sending series dynamo.— 

Let a be the resistance of its armature, from brush 
to brush, in ohms; 
b the resistance of the wire on its field magnet. 
Let E be the total electro-motive force generated in 
its armature as it revolves in the magnetic 
field, in volts; 
e the available electro-motive force, or the dif- 
ference of potential between its terminals ; 
and let C be the current, in Ampéres, which circulates 
in every part of the circuit. 

The ratio (, is a very important quantity, whose value 
can pi Rone be determined, whatever the 
nature of the external circuit may be; 
and as it will be convenient to have a 
single symbol for it, we will style it the 
external resistance, and denote it by 7. 

Finally, let P be the net mechanical power applied to drive 
the dynamo machine, or, what is the same 
thing—see preceding—the total power 
obtained as electric current altogether ; 

and p be the portion of this power available for use 
in the external circuit, both these last being 
expressed in Watts. 1-H.P.= 746 Watts. 


By the electrical efficiency of the sending dynamo we 
shall mean the ratio £, and may call it f, Then by 


Ohm’s and Joule’s laws we have the following simple 
relations among the above quantities, in addition to 


(1) 
namely, 
E=e+aC+0dC 
(2) 
... 
P=EC=(a+)+7)C? (4) 


From the last two, therefore, the efficiency of the 

machine is simply 

From this we only perceive that for high efficiency it is 
needful that 7 shall be very { compared with a and b. 
We do not perceive what is the best relation to exist 
between a and b. To determine this we shall have to 
express how the electro-motive force generated in the 
revolving armature depends on the current flowing round 
the field magnets, and this is not easy completely to do. 
We know that the electro-motive force in a revolving coil 
is proportional to the number of turns of wire on it (N), 
toits s (n), and to the strength of the magnetic field in 
which it turns (H), ~~ 

=kNnaH, 


where / is a constant depending on the size and arrange- 
ment of the armature. And we also know that H, the 
magnetic field, is genie to the number of coils of wire 
wound on the field magnet (N’), and that it depends on 
the current flowing therein in some undefined way; the 
dimensions and the quality of the iron of the magnet 
having to be taken into account. All we can say, then, is 
that— H=N’ ¢(O), 

where gis a function determined by the “carcass” of the 
dynamo machine, irrespective of the particular wire with 
which it is going to be wound, because the part depending 
on this has been separated and expressed explicitly. 

Now, how is the number of turns of a wire connected with 
its resistance, when the said wire is wound into a givens ? 
For we must assume something about the total size of the 
machine we are going to employ, and we may as well 
assume that the amount of space we can afford for the 
wire of the armature, and the we can afford for the 
wire of the field magnet, are both limited and given. Let 
the spaces be V and V’, then if / is the mean length of a 
single turn, and s is the sectional area occupied by each 
wire and covering— 

V=Nis 


NZ 
moreover resistance = a = 


constant 


or N varies with the square root of the resistance a. 
Similarly N’ is proportional to 
Hence we may write H= /} » (C) 
and E=Knyabo(C) . . © 
m being the speed, and » afunction determined by the size 
and shape and quality of iron of the dynamo before any 
wire is wound upon it. 

The function here indicated by ¢ is the function plotted 
by Dr. Hopkinson and other 
experimenters on the behaviour 
of dynamo machines. It is like 
this: r being different for the 
different points of the curve, and 
n being constant. 

We will not trouble about guess- 
ing an empirical expression for this function, though 


Ne 
Therefore, 


°| 


y =tane 
naturally ——- itself; but we will take it.as unknown 
and see what happens. 
Comparing (2) with (6) we get 
rtatb=Knyas 
=KnVaby(c) say. 


The power applied to the machine is given by (4), and 
may be as constant, while the fraction of it which 


a+b 
is wasted is P. 
at+b+r 
So we want wr to be a maximum. 


Call this quantity «, and write it— 
ab 
u=Kn = (c). 


Now, permitting a and b to vary independently, the 
maximum will be obtained when 


‘ome 
that is, subtracting, when 
1 
2 
But referring back to (4) we perceive that 3° and °° are 


the same thing; hence, the second term of this equation 
vanishes whatever the form of the function), and uw is a 
maximum simply when 


dy (ce _3c\ _ 
re \Ba 


dc 


a=b. 
We may take it, then, in all cases where the dimensions 
of the carcass of the machine are fixed beforehand, that it 
is best for the armature wire and the field magnet wire to 
have the same resistance. We shall, therefore, in future 
not separate a from 6, but call their sum the érve resistance 

of the dynamo at rest, say, ps so that 7) 
@+0=p.. 

We will now pass toa very similar, but not identical theory. 
of a receiving series dynamo .—That is to say, of 
a dynamo machine driven by means of an electric current 
supplied to it. Use the symbols aE C p in precisely 
the same sense as before—though, of course they will not 

have the same numerical values. 
e also shall still mean the difference of potential 
between the terminals, but it is now the applied 
electro-motive force, and it is greater than E 


r shall still’be defined as the ratio of (, and it may 


be called—though somewhat incorrectly—the 
internal resistance of the machine. It is equal 
to p when the machine is stationary, and always 
greater than p when the machine is doing work. 
P must now stand for the total electrical power 
applied to drive the machine. 
And p for the useful portion of this power, or the gross 
power which appears as mechanical work. 
Then the equations corresponding to those previously 
written are— 


(8) 

E=e-aC-bC 

=(r—a-b)C . (9) 

p=EC=(r—a—b)C* (10) 

P=eC=rC* (11) 
and f= = niche +) (12)* 


It will again be found that, dimensions of machine bein, 
given, it is best for a to equal b; and the sum of « and b- 
may still be called p. 

Ticen no difficulty will be felt from my having used 
the same symbols in different, though very analogous, signi- 
fications for the two machines; in particular it must be 
remembered that the letter r has an especially dif- 
ferent signification when applied to the receiving, instead 
of to the sending, dynamo machine. When applied 
to the sending dynamo, ta means the “resistance” of 
the external circuit; when applied to the receiving 


dynamo, 6 means the internal “ resistance” of the ma- 


chine itself. As soon as we come to consider the two 
machines together, we must distinguish the letters belong- 
ing to each + suffixes; affixing the suffix 1 to everything 
connected with the sending machine, the suffix 2 to every 
letter belonging to the receiving end. The line wire, since 
it connects oth, need have no suffix, and its resistance 
shall be called R. In order to compare the first five of 
the above written equations with the last five, it is neces- 
sary to suffix 1 to every symbol in the former set, and 2 
to every symbol in the latter. We will henceforth suppose- 
this mentally done. 

Theory of the two series dynamos connected. — Now 
establish the connecting link, a line wire of resistance 
R; and first let the same current C circulate round 
both machines, in other words, let there be no leakage 
from the line wire. As soon as we wish to take ] 
into account we must maintain the distinction between C, 
and C,. The connecting equation is simply 

r,=R+r, 
The power expended in heating the line wire is 
p,—P,=RC'=€, —e)C . . (14) 
and what may ° called the efficiency of the wire is 
The efficiency of the whole arrangement is, of course, the 
wer obtained from the ntabianiian, viz., p,, divided 
Sa yma applied to the first, viz., P,, and this we 
will F. 


F Si ffs E, R+r, +?, (16) 

In these equations, where a number of expressions are 
given for the same thing, it is not intended that they are 
necessarily derived from each other in the order indicated,. 
nor, indeed, that any one form of expression is much more 
obvious than any of the others; they are all written down 
as being either practically useful or else interesting and 
instructive forms. 

To understand fully the important expression for the 
total efficiency of two connected dynamos given at the 
extreme right-hand side of (16), we must remember that 
—see equation (9)— 


=P, + @ 
and therefore that 


E 
= 2 
where E is a new symbol, meaning the electro-motive force 
necessary to drive the current C through the total true 
resistance of the circuit, both the machines being held 
still; and E,, remember, is the electro-motive force — 
rated in the revolving armature of the receiving machine. 
Most economical arrangement of the machines. —To 
find out what are the best values of the resistances. 
p, and p,, we must write for E, an expression like that 


written for E, in equation (6), putting 3 instead of +/ (ab) 
because we know that it is best for a and 6 to be equal. 


Thus, E, =} K, 2, (Cc). . (17) 
and the expression for the ratio ef the waste to the useful 
work becomes 

waste __ 2 R+p, 1 18 
ofl ¥ ( as) 


And since this is to be kept as small as arg we clearly 
see that the bigger p,, the resistance of the wire on the 
receiving machine, is, and the smaller p,, the resistance of 
the wire on the sending machine, is, the better. Moreover, 
we learn that every increase in K and ¥ and 2, the size, 
quality, and speed of the receiving machine, is an advan 

tage. In fact (16) had told us that for high efficiency E, 
must nearly equal E,,so that if the machines were alike in 
all respects, the receiving machine ought to run at nearly 
the same speed as the sending machine; but we now see 
that there is no advantage in making them alike, but that 
the bigger and more intense the receiving machine is, the 
better; and the more slowly it may be permitted to run 


instead of less, without loss of efficiency. 
6 * These equations apply to the receiving dynamo. Every letter to 
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INLAND NAVIGATION IN IRELAND. 


THose who hope to find in Irish water some contrast to the 
interminable discord about Irish land, will get little consolation 
from the recently-published report of the Royal Commission on 
“The System of Navigation which connects Coleraine, Belfast, 
and Limerick.” The inquiry is in itself a singular one. All 
the large Irish towns being on the coast, it follows that any fresh- 
water route connecting them will have to bear the competition 
of sea-carriage; and this rivalry will tell most upon canals 
which ren north and south, since the length of Ireland is about 
two and a-half times its breadth. It is obvious, therefore, that 
waterways which form links between Coleraine and Limerick are 
those least likely to find employment, while those which run 
comparatively east and west afford most traffic and best prospects. 

The commerce between our two main islands consists chiefly 
of an interchange of the minerals and manufactures of Britain 
and the agricultural produce of Ireland. There is also the 
American grain trade. Each Irish rural district therefore seeks 
cheap communication with the nearest port, especially if that 
port be on the East coast; and those lines of transport will 
naturally be most used which facilitate the exchange of unlike 
products. Thus, we find that the Laggan, Newry, and Grand 
Canals, and even the puny Boyne-Navigation are of value to the 
districts they traverse, while the Upper Sh m has compara- 
tively little traffic. In considering the general suitableness of 
Ireland to inland navigation, various considerations present 
themselves. On the one hand, it is essentially a country of 
raw materials, bulky in preportion to their value; the rainfall is 
copious, the frosts comparatively slight, the rivers and loughs 
abundant. On the other hand, one of its most marked physical 
features—the high central plain, extending to within a few miles 
of the coast—is unfavourable to water carriage, for the ascent 
or descent of a staircase of locks causes delay and precludes 
steam towage, which is so economical on long flats.) The 
flatness of the central plain also causes floods, which embarass 
navigation as well as drainage. 

In order that the proceedings of any Commission may have 
the greatest practical value, free scope should be given to its 
inquiry. A preliminary limiting of the functions of those who 
-are to investigate an important problem finds it parallel in the 
popular game of jumping in sacks. The means of progression 
-are carefully impaired before the performers are allowed to move. 
This having been duly done in October, 1880, the Commissioners 
entered upon their labours, Viscount Monck presiding, and we 
now have the results; for, though the Report was issued last 
April, it is only recently that the evidence on which it is based 
has been published. Without the statements of the witnesses 
it was impossible to form any idea as to the points at issue 
between General Dickens and his colleagues). The experience of 
that officer in the canal works of India naturally gives great 
weight to his opinion ; and the points on which he dissents from 
the majority are not the least important part of the investigation. 

The consideration of rivers in their transporting capacity 
necessarily carries with it the collateral questions of drainage, 
water supply, sewage, fisheries, water power, harbours, &c. 
Each basin, from summit to sea, is a great natural unit, one 
and indivisible, and must be viewed comprehensively in all its 
bearings. The water which falls from the heavens is a gift to 
the community, and might well be received by trustees com- 
missioned to watch over its career. It would rest with 
these “ Stream-Wardens” to see that the water on its way to 
the sea caused the maximum of public benefit, the minimum of 
injury. The cost of the necessary works might in some degree 
be met by the proceeds of navigation, fisheries, water power, &c. 

The Floods Prevention Bill for England and Wales 
contemplates the division of basin-lands into lowlands, sub- 
ject to ordinary floods and damage therefrom; midlands 
occasionally subject to floods, or to the entire or partial ob- 
struction by floods of drains or outfalls passing under or 
through them, and to damage therefrom; and uplands, the 
remaining lands of the drainage district. It is provided 
that the highest rate charged upon uplands should not exceed 
one-tenth of that levied upon lowlands. In Ireland vested 
interests have not assumed such proportions as in busier 
countries ; and the State, by its contributions to public works, 
has purchased a right to arbitrate in case of conflict. 

The Bann, which forms the northern part of the Irish water 
system, shows the result of attempting to deal with a basin upon 
piecemeal principles. Since 1859 sundry drainage, navigation, 
and harbour boards have had charge of a river remarkable for 
destructive floods, unused water power, and scanty traffic. For 
twenty-three years the canalised river has had no portal. For 
this it is now proposed to substitute an efficient estuary with no 
waterway leading to it. Below Coleraine harbour works are in 
progress, at a cost of about £66,000, which may make that port 
one of the busiest in the North of Ireland. The fact of such 
a sum having been raised under Sir John Coode’s advice augurs 
well for the project, and pleads for a respite before any death- 
blow is given to the Lower Bann Navigation. The advocates for 
its retention would be satisfied with a minimum depth of 6ft. 
instead of 8ft., as at present; but this would entail a revision 
of the present hiatus between Castleroe and Coleraine Bridge, 
since it is only at the latter point that the authorised deepeni 


of the estuary is to begin. The Commission of 1881 will not 
have been fruitless if it leads to a blending of the various con- 
fiicting authorities in this small basin ; but, so far, the union of 
the Lower Bann Navigation and Drainage Boards is all that has 
been recommended. 

For the sake of the navigations which converge on Lough 
Neagh, the maintenance of its “present summer level” is 
advocated by the Commissioners, but no notice is taken of the 
project for relieving floods, vid Portadown and Newry. This 
proposal to form a second outlet for that lake will not bear over- 
looking, since it is the excessive discharge at Toome which 
occasions the present demand for the removal of the weirs on 
the Lower Bann. The cutting between Portadown and Newry, 
suggested by Mr. Nimmo in 1828, has hitherto been thought too 
expensive; but the increasing wealth of the Bann Basin is 
bringing this scheme within the range of practicability. The 
execution would so materially affect the hydrological and com- 
mercial conditions of the whole district that no inquiry which 
ignores it can be considered conclusive. Besides constituting 
Newry the trade portal of the Bann and Erne Basins, it would 
drain a considerable acreage ; and such flow through the cutting 
as was permitted would tend to reduce Lough Neagh floods. 


That great lake would exercise a regulating influence upon the | bo 


whole water system somewhat analogous to the action of a fly- 
wheel upon machinery. Its management would naturally be 
-eatrusted to a corporate body representing the large area and 
various interests concerned. 

Improved water communication between Lough Neagh and 
Newry must benefit the Ulster Canal, which derives thence and 
from Belfast its present scanty traffic, yielding but £55annual toll- 
age ona length of 45 miles. The constant deficit (£1000 a year) on 
this canal has induced the Commission to recommend its sale; 
and it is against this proposal that General Dickens’ protest is 


chiefly directed. His hopes for the future of this canal, if it 
were deepened and stanched, are supported by competent and 
impartial testimony. The engineer in charge recommends an 
expenditure of £10,000 to give 5ft. of water, and thus admit 
larger lighters. When asked (Q. 1668) whether after that 
outlay “we might not have the same state of things to face in 
five years more,” his answer is, “I pledge my existence you 
would not.” This opinion is supported by detailed estimates of 
cost and traffic, which seem to show that the present annual 
deficit would probably be more than met if the £10,000 were 
laid out. If this outlay caused no improvement in the traffic, 
the interest (£300 a year) would be met by the rental whic. the 
Government now receives for the Laggan Navigation. When, 
however, it is considered that the proposed werks would increase 
the cargo of lighters from 44 to 66 tons (50 per cent.), and 
obviate trans-shipment, there seem grounds for hope, especially 
when the recent progress of the neighbouring navigations is 
remembered. Between 1875-6 and 1879-80 the receipts of the 
Laggan Navigation increased 26 per cent. The Newry Naviga- 
tion pays 5 or 54 per cent. Those parts of the route which are 
nearest to busy towns, and therefore most lucrative, have been 
handed over to private companies, which will reap much of the 
profit if their chief feeder be improved at the public cost. 

To the north-west stretches the magnificent Erne Navigation, 
on which large sums are now being spent under the Act of 1880. 
Some witnesses have calculated that the traffic from that basin 
would add £1000 a year to the revenue of the Ulster Canal if 
the latter were made 5ft. deep. Mr. J. G. V. Porter gives 
enthusiastic evidence about the 52 “miles without a lock” above 
Belleek ; but “eyes front” is the order of the day with the 
Commissioners, who press steadily onward to the poor mountain 
district through which the Ballinamore and Ballyconneil Canal 
runs. As nearly quarter of a million has been spent on that 
waterway, one is glad to find its value as an arterial drain so 
generally admitted; but its prospects of trafiic seem almost 
limited to the clay goods of Lough Allen. The fact that these 
are carried to Limerick hardly proves that they would also be 
sent to Belfast. The distances from Leitrim to the two cities 
are about the same, but three watersheds must be surmounted 
to reach Belfast, entailing the passing of sixty-seven locks, as 
compared with fifteen between Leitrim and Limerick. Belfast 
can also obtain clay goods from other sources. The proposal of 
the Commission to leave the Ballinamore and Ballyconnell Canal 
in such a state that navigation could be re-established at some 
future time, appears to meet the practical exigencies of the case ; 
for the utility of the navigation seems at best prospective. 

The rest of the investigation is devoted to the Shannon, and 
follows its course for about 100 miles, traversing a basin which 
occupiesabout one-seventh of Ireland. Onthis river much has been 
written, many commissions and committees have sat, and a 
million has been spent, resulting in annual receipts which usually 
only balance the cost of maintenance. This state of things is 
explained by the fact that the whole character of the through 
navigation is determined by the small locks above Leitrim and 
below Killaloe. What “break of gauge” is to a railway, 
varying-sized locks are to a waterway; and it certainly seems 
unfortunate that the usefulness of the fine locks on the Middle 
Shannon should be limited by the inadequate ones at the northern 
and southern ends of the Navigation. By the former the rising 
industry of Lough Allen is checked; by the latter the water- 
borne trade of Limerick is cramped. The efficiency of the 
whole Shannon Navigation has, however, been constantly 
threatened, and even now does not out of danger. Some 
years ago a cry was raised that it should be made as shallow as 
the canals Grand and Royal that lead into it, and instances 
were given of rivers navigated by light draught boats. The 
Seine was often quoted, but it is to be hoped that those who 
then appealed to that river are now aware of its state and 
prospects. A head reservoir at Settons tends to equalise 
the flow of the main affluent, the Yonne; above Paris, the 
mouillage is to exceed 6ft.; while from that city to the seaa 
standard depth of 9ft. or 10ft. is to satisfy the popular aspiration, 
“ Paris, port de mer!” Certainly, if a precedent were wanted 
for impairing waterways, it is not in France that it should be 
sought. No country has better understood that the national 
importance of interior navigation is not indicated by the mere 
tollage that it yields. 

The following passage is from the admirable report of M. 
Krantz’s Commission of 1874:—“ Jusqu’ici nous n’avons tenu 
compte, dans les revenus des voies navigables, que des produits 
du péage, les seuls, il est vrai, que puisse percevoir une con- 
cessionaire ; mais, quand ]’Etat entreprend lui-méme I’etablisse- 
ment de ces voies, sa situation n’est pas, & beaucoup prés, la méme 
que celle des particuliers. ‘Si le canal suscite des ameliorations 
agricoles, provoque l’etablissement d’usines, facilite l’exploitation 
de mines, de carriers, de foréts, augmente, en un mot, la richesse 
publique, l’Etat, notre inévitable associé, prend sa part de toutes 
les richesse créées, et cette part peut étre assez large pour 
le rémunerer suffiisament, méme en l'absence de tous peages; il 
peut done trouver un trés-sérieux profit & créer des voies navi- 
gables, qui ne pourraient offrir & l'industrie privée qu'une 
remuneration insuffisante.” It is eight years since this was 
written, but the full consideration which the whole subject has 


ming | since received has ended in a decision to expend £40,000,000 in 


covering France with a network of waterways, with two metres 
as the standard mouillage, and with locks about 120ft. by 16ft. 
Many of the works with this object are in course of execution. 
The cost is to be met by local as well as national contributions; 
for, in the words of the above-quoted report:—“ L’est la, en 
effet, le criterion le plus sir, la preuve la plus certaine, de la 
réalité des intérets a desservir. Quelle que soit |'insistance que 
l’on mette & patronner une entreprise, les ressources d’esprit que 
l’on deploie en sa faveur, l’autorité des faits ou des noms que 
l’on invoque et est permis de croire qu une entreprise est 
bien peu utile, quand aucun de ceux qui sont appelés & 
en recueillir les avantages ne veut consentir, en sa faveur, & 
aucun sacrifice.” 

The Shannon basin contributes nothing to the £52,000 now 
being spent on inserting sluices in the navigation weirs, by 
which the lands immediately above them are expected to 
benefit considerably. Between 1840 and 1850, when £557,000 
was spent on Shannon works by the Government and the 
neighbouring counties, the riparian proprietors paid no special 
rate on the ground that such a tax would be “ difficult to applot 
and to levy, and of an irritating character.” Comparing this 
river, therefore, with others, it appears that the owners of lands 
rdering on it have been singularly fortunate, since all that 
they have paid towards flood-abatement is a small fraction of 
the contributions of their respective counties. The dissatisfac- 
tion which has been felt throughout the basin is perhaps largely 
due to there having been taxation without representation. 
There can never be certainty that the witnesses who present 
themselves before a commission represent the sense of the 
majority. No general deliberative body has afforded the people 
an opportunity of expressing their wants and opinions; and 
while the large tributaries have been allowed to form drainage 
boards and to discharge their waters upon the lower districts, 
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the main river itself has suffered from the increased flooding 
thus occasioned without means of redress, In this, as in all 
cases of wide-spread evil, co-operation seems the obvious remedy, 
The small bodies representing the component parts of the great 
basin would effect more by united action than they are likely to 
accomplish severally. Considering the injury to navigation, 
which may be caused by shallowings in anticipations of rains, 
and by swift currents when floods are escaping, it would seem 
just that any conservancy-board should include representatives 
of the canal companies which use the river. On the body 
which manages the Severn, the navigation companies are 
represented as well as the riparian cities and counties. In the 
case of the corresponding Irish river, the reason for “yd ome 
cipation of the State is to be found in the history of I ; 
and though Lord Monck’s commission deprecates the further 
expenditure of Government money, it is not apparent why the 
national and local partnership, under which the present works 
have been created, should be dissolved. 

There seems little ground for the cry of bribery, jobbery, &c., 
which some newspapers have raised in connection with this 
matter. The misdeeds of the old Royal Canal Company near] 
a century ago may well be forgotten. Some of the branc 
canals were made as relief works when famine rendered hasty 
measures necessary ; but the Irish Railway Commission of 1864 
reported that “the canals of Ireland were, no doubt, in their 
day of great public benefit, and probably justified the large sums 
of public money which were spent on them.” 

The cost of 708 miles of Irish inland navigation has been met 
as under :— 


Charged on counties .. .. £885,964 
Raised from private sources eee 
Public money (before and since the union) .. .. .. 2,040,498 


By far the greater part of this appears to have been Irish 
money. Out of the £2,040,498 as above, £857,382 was voted in 
College Green. The Grand and Royal Canals, which represent 
262 miles out of 708, have not succeeded commercially ; but it 
must be remembered that they were made before steam had 
revolutionised land and water transport. One of the reasons 
assigned for the extension of the Royal Canal from Coolnahay 
to Termonbarry was “the difficulty of navigating the Gulph of 
Lough Ree.” The introduction of railways deprived the canals 
of passengers and light goods; the repeal of the corn laws 
affected the grain trade; and emigration reduced the traffic in 
building materials. It is now obvious that one large canal 
crossing the watershed between the east coast and the Shannon 
by the lowest summit-level would have been far better than the 
two defective lines which divide the traffic. As it is, however, 
Dublin receives large supplies of peat by its two canals, and the 
water which they convey eastwards is a source of power from 
which that city derives some benefit, and may yet derive con- 
siderably more. The Barrow Navigation, which dates from the 
days of the old Irish Parliament, has, on a whole, been a success, 

The sum which Britain has contributed to Irish waterways 
since the union of the two islands cannot be looked upon as 
wasted. Much of it has been devoted to the Shannon, which 
in 1881 yielded a tollage of £2146, as compared with £1347 in 
1872. Of the remainder, a large part has been spent on works 
having arterial drai for their primary object, but affording 
navigation at slight additional cost. The cheapening of trans- 
port thus caused has stimulated the consumption of British coal 
and the reclamation of Irish land. Those who have seen the 
provinces of Drenthe and Griéningen will remember the 
Dedemsvaart and other canals by which the interchange of fuel 
and town manure is constantly carried on. In Germany a 
“Central Moor Commission,” to deal specially with bog reclama- 
tion, was created in 1876; and the first step towards the reform 
of any peaty district seems to be its intersection by a network 
of canals, capable of ing fuel, manure, and lime at the 
lowest rates. Without these canals it does not seem surprising 
that many Irish experiments should have failed. Of late years 
the improvements in steam navigation, the adoption of canal 
lifts in certain cases, and the success of wire-rope towage have 
done much to revive the usefulness of waterwa: It is to be 
hoped then that the future of inland navigation in Ireland will 
follow the precedents set by other nations, and that the 
questions which successively arise will be considered in a com- 
prehensive spirit, which shall gradually give to the present 
scattered fragments that unity of type and of administration in 
which they are so lamentably wanting. 

This unity should be attained not by the crippling of the larger 
waterways, but by the enlargement of the smaller ones; for, as 
a lucid French writer puts it, it is a rule almost mathematically 
exact that the cost of freight is in inverse proportion to the 
tonnage of the boat. At a time when the purchase of the canals 
by the State is being mooted, the sale of one already under 
Government would seem singularly mal apropos. As General 
Dickens points out, “opinions have changed since Sir John 
McNeil wrote his report on the Ulster Canal twenty-one years 
ago.” And here a few more words from the report of M. 
Krantz’s Commission may not be inappropriate :—“ Nous sommes, 
grace 2 Dieu, déja loin de l’epoque ot, emportés par un enthou- 
siasme peu ‘eflechi, mais facile & comprendre, nous admettions 
assez volontiers en France que routes et canaux avaient fait leur 
temps et qu’il fallait declasser les unes, combler les autres et 
substituer la locomotive & tous les anciens engines de transport. 
Le temps a fait justice de ces exagérations, il a montré que si la 
circulation sur les routes s'est modifiée dans les details, elle s'est 
accrue pour l'ensemble; que les voies navigables soutiennent, 
malgré leur organisation defectueuse, la lutte contre les chemins 
de fer et assurent partout ot elles existent, le bas prix de trans- 
port. Sous la pression des faits une réaction s'est produite.” 

In this country Mr. F. R. Conder, C.E., and others have done 
much to call public attention to the value of cheap transport. 
No agency can be more effectual in developing the material 
resources of a country; so that national money which has been 
spent on promoting industry cannot be considered misused. 
The expendiency of bribing people to beg, or of paying war 
indemnities to dishonest belligerents, may be doubtful; but the 
fostering of Irish public works by the Imperial treasury since 
1800 seems no cause for regret. We may rather be glad of any 
benefit that Ireland has reaped from a union effected under 
circumstances upon which neither island can look back with 
particular satisfaction. 

Since the above was written the committee on Railway Rates 
has reported in favour of the utilisation of Irish canals by 
Local Trusts. C. 


NavaL ENGINEER APPOINTMENTS.—The following int- 
ments have been made at the Admiralty:—Henry G. Burr, 
engineer, to the Lord Warden, additional, for service in the Elk; 
onl ony Onions, engineer, to the Asia, as supernumerary. 

Kine’s ENGINEERING SocieTy.—At a general meeting 
held on Tuesday, the 23rd inst., Mr. N. D. Douglass, 8.1.C.E. 
delivered his opening address. It was decided that the subject for 
discussion on February 26th should be “‘ Motive Power for Tram- 
ways. 
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HART’S CYCLIC ELEVATOR, MANSION HOUSE CHAMBERS. 


MESSRS. J. AND E. HALL, DARTFORD, ENGINEERS. 
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Tue constantly i ing demand for offices at the different 


centres of business has resulted in the structures intended for 
this purpose being made so lofty that it has become quite a 
labour to toil up to the upper floors; while the enormous rentals 
demanded for lower floors put them beyond the reach of any 
except those doing large ol lucrative businesses, It has long 
been a matter of anxious study to provide a means of overcoming 
this difficulty, and various forms of mechanical lifts have been 
devised and tried with this end in view; but none of them have 
been quite satisfactory as passenger lifts, because from the 
nature of their ent it has always been necessary to 
have an attendant who alone was permitted to work them, and 
frequently long delays would occur in consequence of the cage 
being at an upper floor at the time when a person or persons were 


waiting to be lifted. 
These inconveniences so great that people frequently 
— the fatigue of mounting long flights of stairs to the 
of time involved in waiting, and mechanical lifts for passen- 
gers have hitherto been regarded as more or less unsatisfactory 
contrivances. It is claimed for the cyclic elevator, which we 
illustrate above, that it entirely removes all these difficulties. It 
consists of a number of moving cages, some of which are rising 
while others are descending. These cages move at a ay 
moderate speed, and each cage in its turn passes every floor bo 
upwards and downwards, so that a person may get in or out at 
any floor he pleases, and whenever he requires, without delay. 
The moderate rate at which the cages move renders the getting 
on or off them a matter of no difficulty whatever, while one very 
special feature about the cyclic lift is that by an ingenious 
mechanical arrangement the cages pass to the extreme height of 
the lift and then descend without losing their vertical position, 
so that in case a omits by inadvertence or to 
get out at the intended place, he is in no sort of danger. 
On reference to our seen the 
arrangement t an endless chain of special 
round two chain wheels, one at the top and 
one at the bottom of the elevator. To this chain the cages are 
attached at equal intervals, and in such a way that when passing 
over the top and bottom they preserve their vertical position. 


This end is attained by attaching each cage at a point consider- 
ably above its centre of gravity, so that so long as the cage is 
free to move about this attachment it tends to keep vertical. 
To make this motion perfectly certain, however, there is fixed at 
the back of each cage, and at a lower level than the chain 
attachment, a triangular casting. The apex of this triangle is 
made in the shape of a T, and runs in guides all up and down 
the lift. In the centre of the base of the triangle is a roller, 
which runs on a track up and down the lift, but on the opposite 
side of the cage to the T-head. Now when the cage nears the 
top or bottom of the lift, the T-head is guided to a centre, about 
which—by means to be described later on—the triangle turns, 
the roller in its base describing a semicircular path. Thus the 
triangle is reversed; the roller, which, when ascending, was on 
the left-hand side of the T-head, now, in its descent, changes to 
the right-hand side. The reversal of the triangle is brought 
about in this way. The link of the main chain, on which the 
cage is hung, has firmly attached to it a casting provided with 
four arms, which correspond to four projections cast on the 
triangle. Round these arms and projections pass the links of a 
light chain, so that any motion given to the top casting is com- 
municated to the triangle below. Now each time the main chain 
over the chain wheel, each link performs half a revolution. 
his motion is communicated by the casting attached to the link 
to the triangle, which therefore also makes half a revolution. 
At the same time as this is taking place, the link of the main 
chain is passing from left to right, and each position of the link 
gives a corresponding position to the triangle, thus ensuring the 
perpendicularity of the cage. 

A small horizontal engine on bs these elevators by friction 
and spur ing, a comparatively small amount of power bei: 
ing traffic of course assists the engine. There is also a special 
combination of governor and brake, which effectually prevents 
the possibility of the lift racing, which might otherwise occur if 
heavily laden on its descending side. The floors of all cages are 
provided with flaps, as also are the landings on the ascending 
side, thus preventing any possible accident from anything pro- 
jecting from a cage, 


have been erected by |Mesars, J. and 
, and are at present time working at the Kensington 
Palace Mansions, at the Glasgow Herald Office, Glasgow, and 
at Mansion House-chambers ; in Size- Bourse-buildi 
Bucklersbury, and other places in the city of London. At 
two latter addresses they are daily at work in the ordinary course 
of business. 

The one in Size-lane undoubtedly carries more people 
daily than any other lift in London, the average number of pas- 
sengers from the bottom to the top floors being about 2000 
diem, exclusive of those entering at the intermediate floors. 
offices in the top floor here let, we are told, as readily as the bottom 
floors, and a restaurant on the fourth floor apparently does a good 
trade. Lavatory accommodation for the whole building is also 
on the fourth floor, thus effectually preventing any annoyance 
from objectionable odours arising therefrom, without any reduc- 
tion of convenience. In watching the elevator at work we 
have seen ladies and elderly gentlemen avail themselves of 
it without hesitation. 


Canadian Government has started the manufacture of 


L ENGINEERING Socrety.—The of the 
session was held on Leng | the 17th inst., at the Royal 
Institution, Colquitt-street, Mr. M. E., president, 


and Tennessee on the south, described the various sights and 
works of engineering interest on the route, which include rail- 
ways, bridges and bridge-works, ironworks, waterworks, elevators 
or grain wareh , steamboats, &c.; and concludes that a visit to 
the United States, where there is much to be learned, while tend- 
ing to soften insular prejudices, strengthens the bond of friendshi 


between the two countries, and a ee cannot be better spen' 
than in that country, where new health is to be gained from entire 
change of scenery and living. 
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THE SPEED OF FAST TRAINS IN EUROPE AND 
AMERICA. 


A GERMAN journal, Die Verkehrszeitung, has recently made a 
comparison of the fast trains of leading countries in Europe, to 
show the speed attained. We have already commented on this 
statement, which is incorrect and incomplete in some respects. 
The U.S. Railroad Gazette has reproduced the figures given by our 
German contem » and added some others, and we now 
publish the whole, the latter portion referring to American rail- 
way speeds being likely to interest many of our readers, while we 
have no reason to doubt their substantial accuracy. Some of the 
figures which the Verkehrszeitung gives seem to have been compiled 
from time-tables, either official or the very accurate and recent ones 
published in the German and Foreign Railroad Guide compiled 
in the German Post-office Department. The speed in all cases is 
calculated by dividing the length of the route by the time between 
the two terminal stations, including stoppages between :— 


Runs of 310 miles (500 kilos.) or more. 


Route. of run, per 
Londen miles. hour. mile. 
ondon- -Edinbi expres .. 486 .. 1°464 
Paris-Bordeaux fast train .. 346} 36 1°650 
Paris-Lyons fast train .. 326 864 1°650 
Bodenbach-Vienna express .. .. .. .. .. 335$ .. 31°4 .. 1°910 
Paris-Toulouse fast.. .. .. .. .. .. .. 466h .. 29°4 .. 2°040 
Runs of 248 to 310 miles (400 to 500 kilos.). 
Cologne-Bremen-Hamburg courier .. 277% 38} 1°80 
Cracow-Vienna express.. .. .. 257 7 2°20 
Runs of 186 to 248 miles (300 to 400 Kilos.). 
London-Salisbury-Plymouth express .. .. 230 7 1°62 
London-Bristol-Portsmouth express .. .. 247 36°6 .. 1°64 
Paris Longuyon express .. .. .. .. «. 207} 31°6 1°90 
Hamburg-Cassel courier .. .. .. .. «. 215} .. 30°8 1°95 
Holzminden-Aachen .. .. .. .. .. 2034 .. 30°0 2°01 
Berlin (Kohlport)-Breslau .. .. .. .. .. 12 29°4 2°04 
*Munich-Nuremburg-Hof .. .. .. .. .. 241 26°7 2°25 
Runs of 124 to 186 miles (200 to 300 kilos.). 
Paris-Boulogne-Calais express .. .. .. .. 1844 .. 37°0 1°62 
Paris-Rouen-Havre fast .. .. .. .. 141} 33°1 1°81 
Bremen-Magdeburg express .. .. .. .. 163 31°7 1°39 
Brussels-Casselexpress .. .. .. .. .. 30°6 1°96 
Runs of 62 to 124 miles (100 to 200 kilos.). 
London-Sittingbourne-Dover express .. .. 78 - 44°8 1°34 
London-Tuubridge-Dover express .. .. .. G5} .. 43°5 1°38 
Berlin-Jiiterbog-Dresden courier .. .. .. .. 38°1 1°57 
London-Norwich express .. .. .. .. 114 3770 1°62 
Dresden-Zoffen-Berlin courier .. 34°38 17, 
Cassel- Frankfort courier pe 33°9 1°77 
Breslau-Oderburg courier .. .. .. .. .. 132 82-4 1°85 
Stargard-Stettin-Berlin.. .. .. .. .. .. 15 1°89 
Darmstadt-Heidelberg.. .. .. .. .. .. 37} 34°9 1°72 
Mainz-Aschaffenburg .. .. .. .. .. .. 404 30°34. «1°98 


The speed made on parts of the longer runs is of course greater 
than the average for the whole. Some of the sections on which 
the greatest speed is made are as follows :— 


Miles Minutes 
Length. 
Section. gd per per 

miles hour. mile. 
Neustadt-on-Dosse-‘Spandau .. .. .. .. — 40°35 .. 1°49 
Berlin-Luckenwalde .. .. .. .. .. 
Stettin-Angermiinde .. .. .. .. .. 423 .. 37°5 .. 1°60 


Long runs at fast speeds are few, it will be seen, there being no 
room in Great Britain for what we could call a long run here, and fast 
trains being fewer on the Continent, and confined chiefly to 
comparatively short and specially important routes in France and 
Germany. The London-Edinburgh line, 416 miles long, is some- 
what shorter than the New York-Buffaloand New York-Pittsburgh 
lines in this country. The London-Edinburgh speed of forty-one 
miles per hour is very nearly matched by the New York Central’s 
special Chicago express, running from New York to Buffalo, 
440 miles, in eleven hours, or at the rate of forty miles an hour. 
The Pennsylvania’s New York and Chicago limited makes the 
443 miles from Jersey City to Pittsburgh in eleven hours and fifty 
minutes, or at the rate of 37°4 miles per hour—the latter faster 
time than is made by any continental train that runs more than 
300 miles. Indeed, the Fort Wayne’s time for the Chicago and 
New York limited is thirty-five miles an hour for 468 miles, and 
the Chicago limited, over the 525 miles of the Lake Shore from 
Buffalo to Chicago, runs 34-4 miles an hour and makes the trip in 
fifteen and a-quarter hours. These are very nearly the same 
speed as that of the fast train over the 536 miles between Paris and 
Marseilles. The fast train on the Michigan Central makes the 
284 miles from Detroit to Chicago in eight hours and five minutes, 
which is 35°1 miles per hour, and the Great Western train connect- 
ing with it runs 229 miles, from Windsor to Clifton, in six hours 
and twenty-five minutes, which is 35’8 miles an hour. 

On no European route of 200 miles or more named above is there 
a train making as much as thirty-seven miles an hour except 
between London and Edinburgh, Berlin and Cologne, and London 
and Plymouth. The list, however, strangely omits what is 

rhaps the most frequented of all—between London and 

iverpool, on which there certainly are trains that make more than 
forty miles an hour, and which is from 225 to 250 miles long by 
different routes—about the same distance as from New York to 
Boston, New York to Washington, or Buffalo to Detroit. The 
best examples we have of trains to match these are on these very 
routes from New York to Washington and Boston. Trains now 
run from New York to Boston, by the Shore Line, 232 miles, in 
five hours and fifty-three minutes, or 39} miles per hour, 
and this includes the ferry transfer at New London. On 
the Springfield line trains take six hours for the 234 miles— 
39 miles per hour. This is not equalled by any English speed 
iven above for a line 200 miles long or more, except that between 
mdon and Edinburgh, but we are sure that it is surpassed by 
some of the trains between London and Liv 4 

Dang the session of Congress the Pennsylvania last season ran 
a limi express, which passed over the 244 miles between Jersey 
City and Washington in 5 hours and 50 minutes, which is at the 
rate of 41§ miles per hour—not matched by any European line of 
equal length in the above list. Of shorter routes, and parts of 
routes, there are many in Europe on which the speed is more than 
40 miles an hour, and but few here. Our fastest train is one 
between Jersey City and Philadelphia. making the 89 miles by the 
Pennsylvania Railroad in 1 hour and 52 minutes, which is 473 miles 
per hour, and by the Bound Brook route substantially the same 
time is made—faster than the speed of any European train reported 
by the Verkehrszeitung. On the Boston and Providence Railroad 
a train makes the 44 miles between Boston and Providence in 
57 minutes—47} miles per hour—also faster than any of the 
above European-trains. The fastest train over the 142 miles of the 
New York Central between New York and Albany takes 34 hours 


P * Numerous stoppages and an unfavourable alignment make.this train 
ow, 


for the run, making a speed of 40°6 milesan hour. Below we 
tabulate these fast American trains which will render comparison 
easy with the European trains in the tables above :— 


Miles Minutes 

Le | 

Route. ngth, per per | 

mules. hour. mile. | 

Jersey City-Washington .. .. .. .. .. .. 244 .. 418 .. 1°48 

New York-Boston (Shore co S08 - 1°53 

New York-Boston (vid Springfield) .. .. .. 234 .. 39 1°54] 

Windsor-Clifton (Great Western) - 229 35°S 1°68 | 

Buffalo-Chicago (Lake Shore)... .. .. .. 525 1°74 | 

Chicago-Jersey City (Penna. R.R.) .. .. .. 911 85°6 1°69 | 

New York-Chicago(N. Y.C. amd L.8.) .. 965 | 


This certainly is not a very bad showing for a new country. 
Possibly one or two English trains equal the fastest American | 
speed given above for 50 or 100 miles, but we think that none | 
exceeds it, and so far as — on long routes is concerned we make | 
the best showing, though as there is more room here for long 
routes, that perhaps was to be expected. Only a few years ago we | 
could not have made such a showing. On the continent of Europe | 
also there is greater speed, and fast trains on more lines, than was | 
attempted five or six years ago. In England, however, there has 
been very little change for some years. The maximum, ora rate | 
very near it, was attained there long ago, and there have long been | 
very fast trains on many routes, which apparently has so satisfied | 
the requirements of the people and the ambition of the railroad | 
men that little effort is made to increase it. 


THE INSTITUTION OF CIVIL ENGINEERS. 


THE ANTWERP WATERWORKS. 
Art the eighth meeting of the session held on Tuesday, the 16th 
of January, Mr. James Brunlees, F.R.S.E., president, in the chair, | 
the paper was read on ‘The Antwerp Waterworks,” by Mr. 
William Anderson, M. Inst. C.E. | 

The author commenced by stating that in 1879 the concession | 
for the supply of water to the city of Antwerp fell into the hands 
of his firm. Antwerp had a population of 200,000 inhabitants; | 
it ranked as the third largest port in Europe, and was being | 
rapidly extended and embellished. Previous to the construction | 
of the works the water supply was derived from shallow wells 
and open canals. As the sewage arrangements were very im- | 
pene, the well water, though clear, bright, and sparkling, was 
or the most part dangerously contaminated. The scheme | 
adopted by the author’s firm, the only one practicable from a | 
financial point of view, was originally suggested by Mr. J. Quick, 
M. Inst. C.E., and consisted in taking the waters of the river | 
Nethe, an affluent of the Escaut, at a point eleven miles from 
Antwerp, where it was crossed by the Malines-road. The waters | 
of the Nethe were, however, quite unfit to compete with the exist- 
ing supply, after only ordinary filtration through sand, because 
they were greatly coloured by peaty matter, and very finely- 
suspended mud, which could not be separated either by subsidence 
or filtration. Moreover, there would have been risk in intro- | 
ducing into an important town water from a river which flowed 
through a highly cultivated and populous country; and the | 
attempt to supply Antwerp from the Nethe would probably never 
have been made had not Professor Bischof’s process of filtration | 
through spongy iron come under the notice of the author. The 
properties of finely-divided metallic iron as a material for filters had, 
for some time, attracted the attention of chemists. Prof 
Bischof, Dr. Frankland, and Mr. Hatton had demonstrated that | 
it the power of destroying organic impurities, removing | 
colour, separating finely-suspended matter, softening, and, above 
all, destroying the germs of putrefaction, of bacteria, and pro- | 
bably those of epidemic diseases. To confirm the evidence afforded 
by laboratory experiments, and by spongy iron domestic filters, 
which had been in use for some time, it was determined to carry | 


out experiments on a large scale at Waelhem, the pro; site of 
the intake of the works, under the auspices of Mr. Ogston, 
Assoc. Inst. C.E. The arrangement recommended by Pro- 
fessor Bischof took the form of a pair of filters, having an 
gate area of 680 square feet. The first filter was 

to be placed on a higher level than the second, and to be filled 
with a bed of spongy iron and gravel, mixed in the propor- 
tion of one to three, covered by a layer of ordinary filter sand 
the office of which was to separate the grosser suspended 
matter. In this filter the water would become charged with 
iron, to eliminate which it was to be exposed to the air, and passed 
through a second or ordinary sand filter in which the red oxide 
would be deposited. The experiments were carried on for three 
months, and proved so satisfactory that all doubts about the 
efficacy of the process were removed, and the designs were made 
for the permanent works. The terms of the concession required a 
daily supply of 33 — per head for 175,000 inhabitants, or 
nearly six million gallons per day; but, in the first instance, the 
pumping machinery and main were to be laid down for only 40 per 
cent. of that quantity. The works consisted of a 42in. intake- 
pipe, two salliniaetes of an aggregate capacity of 2,640,000 
alice, a pair of Airy’s screw-pumps, worked each by an indepen- 
dent engine, for raising the settled water 19ft. into the spongy iron 
ter beds; three spongy iron filters having an aggregate area of 
more than 31,000 square feet, three sand filters of the same area, 
two cast iron filtered water tanks, containing ether 340,000 
gallons, and two pairs of beam pumping engines of 170-horse-power 
each, together with their boilers and fittings. The Nethe being a tidal 
river, carrying up the drainage of sfalines on the flood and bringing 
down that o' the villages on its upper waters on the ebb, the 
authorities prescribed certain limits within which alone the waters 
should be taken; these restricted the time available for filling the 
settling ponds to about three-quarters of an hour in each tide. 
The settling points, of a capacity to hold twelve hours’ supply, 
were excavated immediately in rear of the river bank and lined 
with dry stone pitching. e nature of the ground was exceed- 
ingly treacherous, a bed of water-logged silt extending under the 
whole area, ata depth of 6ft. to 7ft. below the surface; it was 
thought prudent, therefore, to construct the filter beds entirely of 
earthwork resting on the surface, and to trust to puddle linings to 
secure the necessary water-tightness, and to adopt pile foundations 
for the engine-house and chimney. The environs of Antwerp being 
very flat did not permit of a high-service reservoir being constructed, 
the filtered water tanks were, therefore, placed close to the engine- 
house, and the service was maintained by uninterrupted running 
of the engines, which, for this purpose, were arranged in pairs, 
each pair coupled at right angles, so that they could run at any 


| speed between 14 and 22 revolutions per minute. To provide 


against the effect of frost, the novel expedient was adopted of 
heating the water, as it flowed to the screw-pumps, by means of 
injected steam, the author stating that the experience of last 
winter seemed to indicate that the arrangement would prove 
efficient. The result of eighteen months’ working had been very 
satisfactory, the water having remained pure, bright, and clear 


| throughout the time. The spongy iron had not shown any signs 


of deterioration or wasting; and Dr. Frankland, who had visited 
the works, had reported very favourably of the process employed, 
not only with respect to the chemical condition of the water, but 


| also with reference to the complete destruction of bacteria and 


their germs. The water from the Fag ig was carried 
in a Soin. main for ten miles along the Malines-road; its 


| course was described at length, together with the ——— for 


getting rid of air and of avoiding dangerous shocks. e distribu- 
tion of subsidiary mains and service pipes in the city was explained, 
together with the manner in which the various services were laid 
on. By the system adopted a constant circulation was kept up as 
far as possible in the distribution pipes throughout the city. It 
permitted a range of pipes to be shut off without or the 
supply of the neighbouring streets, and even often enabled the 
service to be kept uy; when portions of one of the mains had to be 
shut off. A comparison was instituted as to the relative cost of 
German and English pipes. The manner of testing, as fast as the 
pipes were laid, was described, and the paper concluded with the 
statement that the works were erected in fifteen months, at a cost 
of £280,000. 


TENDERS. 


LLANDUDNO PIER EXTENSION, PAVILION, AND SWIMMING BATHS. 
B. Newson, Arcuitect & C.E., LLANDUDNO,—QUANTITIES BY THE ARCHITECT. 
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* Pritchard and Co., for completion of contract No. 1, £2246 15s. in addition. 


Hort-atk Encines.—Messrs. Hayward Tyler and Co., Queen 
Victoria-street, have just issued in pamphlet shape a handy little | 
catalogue of hot-air engines, which contains a good deal of infor- 
mation concerning these small motors. Messrs. Hayward Tyler 
and Co. state that a half-horse power Rider engine will easily 


deliver 600 gallons of water per hour at an elevation of 7Oft. or 


80ft. from the surface of the well or cistern, or a proportionately 
larger quantity at a less elevation, and use, when running ten 


consecutive hours, about 301b. of coke. This represents a cost of 
nearly one penny for 1000 — of water raised 80ft. or 
about one-halfpenny per 1000 gallons raised 30ft. or 40ft. is 
cheap pumping. 
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RAILWAY MATTERS. 


SEVEN thousand men are now at work on the British Columbia 
section of the Canada-Pacific Railway. 

A NEW suspension bridge for the Michigan Central and Canada 
Southern Railroad Companies is to be constructed below the Falls 
of Niagara. 

THE Colonies and India says the tender of Messrs. Halliday, 
Owen, and Co. has been accepted for the railway from Nerandera, 
New South Wales, to Jerilderie. The amount of the tender is 

TELEGRAPHIC advices received on Tuesday report that heavy 
snow was obstructing nearly all the railways west of the Mississippi 
River. The extreme cold wave had reached the Atlantic, but 
accompanied by clear weather. 

A New York telegram of Wednesday says :—A despatch from 
Cumberland, Maryland, announces that a lengthy coal train went 
off the rails near that place, and precipita’ itself over an 
embankment 100ft. in height. All the men working the train, 
fifteen in number, are believed to have been killed. 

From the 1st of May next, the date fixed for the opening of the 
Amsterdam Exhibition, the locomotives, tenders, carriages, and 
luggage vans of all trains on railways in Holland, the speed of 
which exceeds 60 kilometres—37 miles—an hour, must be provided 
with continuous and automatic brakes of a system approved by the 
Minister of Public Works. 

THE Parramatta, New South Wales, tramway seems to be very 
unfortunate before it is made, for its completion has been delayed 
by the non-arrival of rails, the.fish-plates were sunk in the Austral, 
-_  Naeoeaes in the Gulf of Finland, which was wrecked in the 


Ar the end of 1881 the total length of single line of way on the 
six principal French railway companies was 34,560 kilos., of which 
there were 17,090 kilos. laid with iron and 17,470 kilos. with steel 
rails, This difference of about 300 kilos., compared with that at 
the end of 1880, showed an increase of 2276 kilos. laid with steel 
rails and a decrease of 1315 kilos, laid with iron rails. 

THE total quantity of coal brought into London by railway and 
canal in December was 614,087 tons, against 618,889 tons last year. 
Of these 614,087 tons the North-Western carried 140,123 tons; 
the Great Northern, 88,676; Great Western, 113,032; Midland, 
194,926; Great Eastern, 69,928; South-Western, 5063; South- 
Eastern, 1767; and the Grand Junction Canal, 570 tons. 


AccorDING to Mr. Traill, the engineer of the Giant’s Causeway 
and Portrush electric tramway, the total prime cost will be about 
£21,000 for six and a-half miles of tramway, the cost of buildings, 
rolling stock, electric plant, engines, law, parliamentary and engi- 
neering expenses. He says also that the electric car is able to 
ascend a long continuous hill of about 14 miles in length, and with 
a gradient of 1 in 35, drawing a second car behind it, and work as 
readily and as well at a distance of two miles from the generator 
as adjacent to it. 

Tue small gauge railway between Calais and Anvin, 94 kilo- 
metres—58 miles—long, and of 1 metre—3ft. 3gin.—gauge, has 
lately been completed for the sum of 7,238,000f., or £289,520. 
The minimum radius of the curves is 130 metres, and the maxi- 
mum gradient 1 in 66. The rolling stock comprises locomotives 
costing 32,000f., or £1280; carriages at -, or £320; and 
luggage vans at 3650f., or £146. The line is not fenced, except at 
the stations ; and the numerous level crossings are not provided 
with barriers except at villages. 

Tur Geneva correspondent of the Z'imes says that all attempts 
to effect an amicable arrang t of the matters at issue between 
the St. Gothard Company and Favre and Co., the contractors for 
the great tunnel, having proved abortive, the contest will be fought 
out in the law courts, e proceedings there, in the cross actions, 
are likely to be long and costly, the amounts at stake being, for 
Switzerland, unprecedentedly heavy. The company claim from 
the contractors nearly nine million francs, and the contractors, on 
their part, are suing the company for 14,350,000f., the amount of 
the losses which they say they have sustained by the company’s 


THE St. Gothard Railway is diverting the bulk of the Italian 
trade into the hands of Germany, Belgium, and Holland with 
— rapidity. Early fruit and vegetables are conveyed 
without transshipment from all parts of Italy to Ostend, Antwerp, 
and Rotterdam, whence they are taken by fast steamers to London 
and other English ports. The Great Eastern Railway Company 
alone is stated to have carried over 6000 tons of these goods, vid 
Antwerp and Harwich, in a few months. Malta is now brought 
nearer, and Algerian produce, such as green peas and early potatoes, 
is made more available. On the other hand, Italy is receiving an 
unprecedented, not to say overwhelming, amount of attention from 
Germany. In two months after the opening of the St. Gothard 
route the Germans despatched 40,000 tons of coal, 107 tons of un- 
manufactured iron and hardware, 14,000 tons of machinery, 693 
tons of copper, 17,409 tuns of spirits, 1446 tons of paper, and 76 
railway wagons—the export, the Times says, of all these articles 
having previously been either nil or quite nominal. 

CoLonkEL YOLLAND, in reporting on a collision that occurred on 
the 20th November between a passenger train belonging to the 
South-Eastern Railway Company and a goods train belonging to 
the Great Northern Railway Company, at the Borough Market 
Junction on the South-Eastern Companies line, between London 
Bridge and Charing-cross Stations, and referring to the electric 
system of intercommunication between the carriages, says :— 
“Before this electrical system was sanctioned by the Board of 

e, in July, 1869, I was present at some experiments in which 
a vehicle was detached while running, and the detaching of the 
vehicle equivalent to a separation of the train into two parts was 
then made known by the electric signal. I was under the impres- 
sion that this had been adopted and carried out by the South- 
Eastern Railway Company as one main object of the communica- 
tion along trains was to tell the engine driver that his train 
had —— into two parts. In its present state—the arrange- 
ment being to make instead of to break contact—I cannot say 
that this electrical communication is an efficient one, as it does 
not tell the engine driver that he has lost part of his train. If 
the train had been fitted throughout with automatic continuous 
brakes the separation of the train into two parts would at once 
have been made known to the engine driver of the passenger 


RalLway extension has been attended with remarkable town 
growth in America, but few towns have been founded in a night. A 
curious history, however, involving such rapidity, attaches to the 
town of McGregor, in Texas, which is situate 150 miles west of Tyler, 
and twenty miles west of Waco. The site was selected as the crossing 
of the Gulf, Colorado, and Santa Fe and the Texas and St, Louis 
Railroads one day in September, 1881. The report spread, and b: 
the next morning the p! was staked out in town lots, with all 
the details of streets, squares, &c., which are a the work 
of time on the re of surveyors, At the opening sale the lots 
were disposed of at the rate of one and a-half minute. In the 
aggregate 442 lots, covering 300 acres, were sold, and the next two 
towns were started, one within two miles and the other three miles 
distant. Shanties appeared on the prairies moving with all speed 
on rollers towards McGregor, and by the second day twelve houses 
were under construction, while the owners camped round in tents. 
At the close of two months the town num 170 houses, with a 
population of 500 souls. A weekly paper called the Plaindealer 
appeared in the course of another month, and thirteen more new 
houses were built. The pros of McGregor are said to be most 
enco ing. Last summer the vere carried — 15,000 bales 
from this spy! young town, and the railway authorities have 
— ocal freight and passenger depdt, with transfer 


NOTES AND MEMORANDA. 


THE deepest coal mine in America is at Pottsville, Penn. The 
shaft is 1576ft. in depth. The coal-boxes, holding 4 tons each, are 
run upon a platform, and the whole weight of 6 tons is lifted in a 
— more than a minute. ‘he output is said to be 200 car-loads 
a day. 

Mr. E. K6rtTING, of Vienna, has recently taken out a patent for 
decarburising cast iron by means of carbonic acid, which, at the 
high temperature employed, parts with oxygen sufficient, it is said, 
to combine with the carbon in the iron. The inventor claims that the 
difficulties involved in the employment of a metallic oxide are 
hereby overcome. 

Ir is stated that in the North Atlantic, says the Scientific 
American, waves have been observed of 24ft. and 30ft. high, 
highest being 43ft., mean 18ft., in westerly gales. In the Pacific 
32ft. is recorded; South Atlantic, 22ft.; Cape Horn, 32ft.; Medi- 
terranean, 14}ft.; German Ocean, 13}ft.; and French sailors 
mention 36ft. in the Bay of Biscay. 

Tus from the Chemist and Drugyist may be useful in the sh 
and elsewhere :—‘It is said that tar may be 
removed from the hands by rubbing them with the outside of rem | 
orange or lemon “ye and wiping dry immediately. It is astonish- 
ing what a small piece will clean. The volatile oils in the skins 
dissolve the tar, so that it can be wiped off.” 

THE annual rate of mortality in London from all causes, which 
had been equal to 20°5 and 20°7 per 1000 in the two preceding weeks, 
rose last week to 21°9. At the Royal Observatory, Greenwich, the 
mean reading of the barometer last week was 29°78in. The mean 
temperature was 42°9 deg., and 43 deg. above the average in the 
corresponding week of the twenty years ending 1868. The lowest 
night temperature was 32°8 deg. on Wednesday. 


At the request of Mr. C. Greaves, M.I.C.E., several series of 
observations were taken at frequent intervals during last summer 
of the temperature of the surface of the pond a quarter of a mile 
distant from the Kew Observatory. More recently a float has 
been moored in the centre carrying maximum and minimum 
thermometers immersed just nelew the water-line. This is 
ome 4g the shore every morning at 9a,m., and the temperatures 
recorded. 


MESSIEURS STOCKLIN ET VETILLARD, having experienced great 
difficulty in driving piles into the fine wet sand of the sea-shore, 
have led by the adoption of the system of leading a jetof water 
along the sides of the pile to be driven, to from 7in. to 12in. below 
the point, by means of an india-rubber tube terminating in a 
metallic nozzle. Two such tubes are employed one on each side 
of the pile, care being taken to keep them as vertical as possible, 
and to move them continually for preventing their being cl in 
by the sand, which again becomes compact directly the flow of 
water stops, 


Some time ago, the Engineering Review says, ‘‘a Philadelphia 
machinist devised a substitute for the resin or lead with which it is 
customary to fill copper pipes in order to bend them without 
buckling. This consisted of a close-wound square steel coil form- 
ing a mandril. To remove the mandril after the pipe was bent, it 
was only n to pull on one end, at the same time giving 
it a slight pee oan hah its diameter. At the time it was brought 
out it was said to do well, but nothing has recently been heard of 
it.” Lead or resin meet the requirements for any size of pipe, 
while a large number of mandrils would be necessary. Perhaps 
this explains it. 

From a Parliamentary return just published it appears that the 
authorised gas undertakings in England and Wales, belonging to 
local authorities, received for gas during 1881 £3,189,940; 
while the total expenditure (exclusive of interest on loans) was 
£2,109,658, and the net profit was £438,303. There were 
1,865,255 tons of coal estimated to have been carbonised during the 
year, producing theestimated result of 18,308,620,076 cubic feet of 

In the return relating to undertakings other than those 
of local authorities no figures relating to receipts, expenditure, or 
net profit are given. The coal carbonised amounted to 4,500,081 
tons; the cubic feet of gas made is estimated at 45,036,680,421. 
By the two returns it is shown that there are 1,581,654 consumers 
of gas, and 296,376 public lamps lighted in England and Wales. 


In chloride of sodium and chloride of potassium solutions, with 
access of air and carbonic acid, copper, brass, German silver, and 
zinc, are violently attacked, while in the absence of carbonic acid, 
they undergo comparatively little change. The contrary is the 
case with lead, tin, and Britannia ware, these being attacked more 
violently when exposed to air free from carbonic acid than in air 
and carbonic acid. In the latter case, lead is only half as much 
affected as in former, tin not at all, and Britannia metal ve 
little. In the course of experiments by Professor Wagner, wit 
access of air free from carbonic acid, nota trace of any of the 
metals was dissolved; with access of air and carbonic acid, con- 
siderable quantities of co , brass, German silver, zinc, and lead 
were converted into sg ene only a trace of Britannia 
metal went into solution, and no tin was dissolved. 

As an explanation of the effect produced by a thin stratum of 
oil spread over the surface of the seain quieting the waves, M. Van 
der Mensbrugghe, in a paper read before the Academie des 
Sciéneés, premises, first, that to increase the surface of a mass of 
water a certain amount of force is required, and this force is stored 
up, as potential energy, in the superficial layer of the water; 
secondly, when the free surface of a mass of water is decreased, a 

roportionate t of this potential energy is changed into 

inetic or actual energy. Thus, when one stratum of water is 
brought—say by the wind—over another, the potential energy of 
this latter is changed into kinetic energy, and a certain velocity is 
gencrated. When, however, one stratum of water is brought upon 
another covered with a thin layer of oil—and, consequently, 
having less potential energy than the first—the amount of force trans- 
formed into kinetic is considerably less than that remaining as 
potential energy. In other words, there would be a continual dis- 
appearance of actual force, and this would — the tendency of 


the waves to subside much more quickly t' when no oil is 
present. 


Ir is known that the vapour-tension of liquid carbonic acid is 
enormous; thus while it is about 50 atmospheres at 15 deg. C., it 
exceeds 100 atmospheres at 50 deg. and it reaches 800 atmospheres 
at 200 deg. Hence, a vessel of the liquid represents a certain 

uantity of energy ready for use—if the cooling due to vaporisation 

o not lower the temperature of the liquid too much. This fact 
has been lately turned to account by Major Witte, head of the 
Berlin Fire Brigade. The steam pumps are supplied with 
reservoirs of liquid carbonic acid. When a fire is announced the 
boiler fire is at once lit, but it takes some minutes to get up the 
requisite steam pressure, and the engine may have reached the 
scene before this is done. In that case, communication is opened 
between the reservoir of liquid carbonic acid and the motor- 
cylinder of the pump, and the vapour then drives the pistons like 
steam. As the temperature rises water is vaporised, and for a 
time the pump is driven by a mixture of steam and carbonic acid; 
then steam is used alone. The important point is that by this 
arrangement, the pump is always ready to act when the is 
reached. A gain of five or six minutes, thus sometimes realised, 
may be of considerable importance at the outbreak of a fire. 
Major Witte’s experiments prove that the consumption of carbonic 
acid, before working with steam alone, does not exceed eight 
kilogrammes—say 201lb.—but two receivers should be used, 
because the cooling effect of vaporisation of part of the acid causes 
the rest of the liquid to freeze. At the Krupp works it has been 
recently stated, according to the Times, liquid carbonic acid is 
utilised not only in the manufacture of compressed steel, but for 
production of ice and of seltzer water, also to give the pressure 
necessary for delivery of beer. 


MISCELLANEA. 


Tue Kimberley, South Africa, Waterworks are reported to be a 
ei success, and water is now flowing into the town from the 
Vaal river. 

A GooD engineering paper cannot be obtained for less than a 
penny; but this is the — of the Engineering Review, which is 
now published at 16, Charing-cross, and contains a collection of 
information which will interest many. 

THE directors of the Metropolitan Brush Electric Light and 
Power Company, Limited, have appointed Mr. Radcliffe Ward, 
formerly chief electrical engineer to the British Electric Light Com- 
pany, the chief electrical engineer to the Metropolitan Company. 

THE new ship canal between the Baltic and the North Sea will 
save nearly 600 miles of the water journey now made around the 
Danish peninsula. The cut, as proposed, will be from Gluckstadt 
to Kiel, and the length will be about half that of the Suez Canal, 
or some fifty miles. 


AccorDING to a telegram from Bombay, January 24th, the 
steamship Inflexible had sunk after a collision with the Clan Line 
steamer Clan Ogilvie in the Prince’s Dock. The Inflexible had 
arrived from Liverpool and was fully laden at the time of the 
collision. The Clan Ogilvie is not much damaged, and was to sail 
yesterday. 

Messrs. G. BAILEY Toms AND Co., of 74, Laurence Pountney- 
hill, have just published a revised edition of their office sheet of 
sections of angle, channel, bulb, and Z, T, V, Y, and other 
sections, many of which are unusual sections, of which Messrs. 
Toms and Co. make a speciality. They have over 1500 sections, 
many of which may be rolled in steel. 

Messrs. R. MELHUISH AND Sons, of Fetter-lane, have just 

ublished a new edition of their catalogue of tools of all kinds, 
including American productions of almost innumerable varieties. 
Tools for amateurs form a well illustrated speciality; but the 
Sheffield goods and tools used by artisans of all classes receive the 
most attention. Machine tools, such as small lathes, and their 
parts, are also illustrated in the catalogue. 


THE Corporation of Wolverhampton have long been dissatified 
with the system of deep drainage as at present existing in the 
borough, and it would now seem that they are likely before long to 
enter upon a new scheme. The Sewerage Committee of the 
Corporation have this week been empowered to engage a competent 
engineer, to be selected by them, to advise upon the whole question 
of the disposal of the sewage of the town. 

THE Eastern Telegraph Company has just published a new 
edition of its tariff book, with rules, regulations, and other infor- 
mation relating to sending cable messages by its direct duplicate 
cable routes to Egypt, Aden, Penang, Singapore, China, Manilla, 
Japan, Australia, South Africa, Madeira, St. Vincent, and South 
America, The tariff book is accompanied by a series of very clear 
and well executed maps showing the cable routes and connections. 


ACCORDING to the Ship Canal Gazette of the 17th inst., the ward 
subscriptions to the Manchester Ship Canal Bill expenses 
amount to £15,856, and the total subscriptions to £57,000. As 
the examiners objected to the Bill as not complying with the 
Standing Orders, the Gazette has its pages occupied during the 
appeal before Standing Orders Committee when Parliament meets, 
and may possibly represent a project only during the greater part 
of the next twelve months; but its mission will no doubt find it 
plenty to say. 

ALL the people who drink the Chelsea and the Lambeth Com- 

nies water may expect very soon to be ill or dead if they have faith 
in Dr. Frankland’s opinions on the water supply, for he says these 
companies’ waters of last month were imperfectly filtered and con- 
tained moving organi Fortunately last month is gone, and 
only a very few thousands of the drinkers of these waters have 
died, but no one knows how bad Dr. Frankland’s report next month 
may show the water to have been during January, judging from 
the report of last November. 

WE have received from Mr. E. W. Marfleet, of 63, Queen Vic- 
toria-street, a copy of the well-executed catalogue of sections of 
joist, angle, tee, bulb, channel, joist rail, tram, and plate irons 

e by Messrs. De Leeuw and Phillippsen, of Antwerp, for whom 
Mr. Marfleet is agent inthis country. Every section is accompanied 
by its weight in French and English measures, the catalogue con- 
sisting of 54 lithographic plates, with an average of about fifteen 
sections on each, or over 800 sections in all. A table accompanies 
the book, giving the safe distributed loads for the iron joists. 

Tue Chester correspondent of the Leeds Mercury says:—‘‘ An 
important discovery has been made at Elm Colliery, Buckley 
Flintshire. As some men were engaged at one of the levels worked 
by Messrs. Watkinson they struck upon spring mineral oil. They 
endeavoured to utilise the liquid, and they discovered that it gave 
a brilliant light, and at the same time produced less smoke than 
average oils. Another spring was discovered on the same level on 
a subsequent day. The supply from the wells is not, so far, copious, 
but it is sufficient to inspire the hope that a new industry will spring 
up in North Wales.” 

THE American Miller says:—‘‘ With some kinds of fuel large 
doors are needed, and these, when opened, will allow too much 
cold air to enter above the fire and so cool the bottom of the boiler, 
creating an unequal expansion; and yet, more than this, it will, 
when plates are over-heated, create a sudden evaporation of water 
so as to drive it sometimes from the plates. This fact is easily 
tested. Take a tea-kettle and place it upon the stove with water 
in it; bring it to the boiling point, and then take it off and place it 
upon a piece of ice, or upon a cold piece of iron, and it will at once 
boil faster than when upon the stove.” 

Messrs. TOOPE AND Co, have made a new form of their now 
well-known compound asbestos and silicate cotton boiler and steam 
pipe covering materials, the new form being such that an asbestos 
woven cloth forms the inner and outer skin, and an intervening 
supporting membrane by which the whole is formed into a firmly 
united structure, either in the form of sheets for covering boiler 
surfaces, or as split tubes for covering steam pipes. The favour in 
which this material is now held, as a non-conductor for either low 
or very high temperatures, is shown by its selection for the boilers 
of H.M.S. Collingwood, for which Messrs. Humphrys, Tennant, 
and Co. are about to use 900 sheets 2ft. 9in. by Itt. Bin, and 2in. 
in thickness, 

Mp. 8. F. Picuukr, C.E., is establishing a ‘‘ College of Practical 
Engineering” at 162, Great Portland-street, W. Mr. Pichler was 
formerly practical mechanician and assistant of the late Sir Charles 
Wheatstone, and for many years deviser of mechanical novelties 
at the Royal Polytechnic Institution. In his prospectus he says :— 
**The objects of the course of instruction will be to enable the 
students to acquire theoretical knowledge of mathematics, 
mechanics, structure of materials, and the “ew laws of matter, 
and, by practice, to gain manipulative skill, which are necessary to 
the engineer and mechanician.” Mr. Pichler has been instrumental 
in establiahin what is known as the Muswell Hill College of 
Engineering, but with this he has severed his connection. 

A GASOMETER, or some, it is thought, of the gas from one, 

measuring 160ft. in diameter by 60ft. in depth at the Tradeston 
Gasworks of the Glasgow Corporation, exploded on Saturday 
night last. Attention was first attracted by a large volume of 
flame towering high in the air, which was followed immediai 
by an explosion, the effects of which were felt for miles round. 
A number of single story houses which immediately adjoin were 
almost totally wrecked, and scarcely one of the inmates esca; 
— windows in a large number of houses at a consider- 
able distance were blown in. It is believed that dynamite or some 
other explosive substance must have been used, as a fuse has 
been found, and in is being made. It seems difficult to 
think it arose with the gasometer, as the gas in the holder was 
not burnt out until six o’clock on Sunday morning. 
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CAPE TOWN DOCK. 


A NEW gra dock has just been opened at Cape Town 
which has received the name of the Robinson Dock, in honour of 
the Governor of the Colony, Sir Hercules Robinson. Built from 
the designs of Sir John Coode, this new dock will greatly 
facilitate the growth of our eastern carrying trade vid the Cape, 
and anything which lends aid to the successful development of 
the alternative route to India and China cannot but be welcomed. 
The increase in the size of the ships employed in this trade of 
late years—and it is only by such increase that the ventures on 
‘the Cape line can be made profitable—has far outgrown the 
capacity of the patent slip which has in past years sufficed for 
the repair of vessels calling at the Cape en route, and the 
authorities found it absolutely necessary to supplement the 
means available for such repairs. The vessels of the Union 
Line, Castle Company, and other trading corporations and 
private owners, always proceed direct from sea into the Alfred 


Basin, leading from which the new graving dock has been con- 
structed, there being ample water for the largest class of ships 
at all states of the tide. The excavation for this work has been 
made entirely in the solid rock, prison labour having been 
largely and profitably made use of. The new dock is 500ft. long 
on the floor, and 530ft. long over all from the inside. of the 
entrance. The width between the copings in the waist of the dock 
is 90ft., while at the entrance it is 68ft. An inner or second caisson 
groove and invert are provided to subdivide the dock, so that 
its length may be reduced to 290ft. if required for the dockin 
of one small ship. The large amount of rough rock obtain 
from the excavation will be available for any future breakwater 
extension, or for other work in connection with the harbour. Its 
value will therefore constitute a considerable set-off against the first 
cost of the work just completed. The sides of the excavation 
have been lined entirely with masonry, the lower altars being of 
granite from the Paarl, which furnishes stone of excellent 


| 


quality, and the upper ones of rubble masonry, these last having 
granite courses to receive the shores and copings of the same 
material. The outer and inner entrances, with their inverts, 
caisson grooves, and stops, are entirely of Paarl granite. The dock 
having been, as we have before stated, excavated entirely in solid 
rock, no dressed masonry work was required for the bottom, all 
that was n having been a concrete skin to level the 
— of the rough-cut rock. Similarly, no skilled mason’s 
work was necessary to the emptying culverts, these being doely 
unlined headings. The filling culverts are formed one on 

side of the entrance, all culverts being fitted with penstocks 
having scraped gun-metal faces. Four timber slides are pro- 
vided, as also adjacent flights of steps at the sides. There are, 
in addition, an end flight and double slides, while altar steps lead 
directly from the inside of the inner and outer entrances. A 
ship-shaped caisson has been constructed by Messrs. Easten and 
Anderson for closing the entrance, this work having been most 
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MOVEMENT OF WATER IN TIDAL RIVERS—THE THAMES. 
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MATES SEA WATER CURVE TOMES 


ly carried out. The depth of water over the cill is , of twelve tons; the radius can be reduced to 18ft., when desired, 


satisfactoril: 
26ft. at high water, and 21ft. at low water of spring tides. 


by gearing worked from the engines. The side framing is also 


The pumping machinery consists of two horizontal disc | built of wrought iron plates and angles, as likewise is the under- 
trifugal pumps, having 2lin. delivery pipes, which are driven | carriage, which has steel-tired railway wheels to travel on rails 


cen’ 
by a pair of surface condensing engines, supplied with steam 
from two Cornish boilers, each 25ft. in length and 5ft. Yin. in 


| of 10ft. gauge. All the motions of hoisting or lowering loads, 
turning entirely round in either direction, adjusting radius of 


diameter, and having a flue of 3ft. 2in. diameter fitted with | jib, and propelling the crane along the rails, are worked by the 
Galloway tubes. The construction of these was entrusted to | engines—which have a pair of 7in. cylinders, 14in. stroke—and 
Messrs. Hick, Hargreaves, and Co., of Bolton. The whole of the | are arranged so as to be easily controlled by the driver. The 
machinery has been worked without a hitch, and reflects great | hoisting gear is 24 to 1, with two falls of chain; the slewing 
credit on the makers. It is not unusual with works of this kind | gear 160 ; jibbing gear 24 to 1, with seven falls of chain; the 
that on their first being put into operation some defect has | travelling wheels being 3ft. 6in. diameter, and traveliing 40ft. 
become manifest which may have been overlooked during con- | per minute. The crane altogether is of ample strength for its 
struction; but it is satisfactory to learn that there was no | work, steel being freely used for the parts most exposed to wear, 
contretemps whatever of this character in connection with the | and the whole carefully fitted and well finished throughout. A 
Robinson dock, the Athenian, one of the finest steamers of the | similar locomotive steam crane, to lift up to 15 tons, has been 


Union Company, having been entered, laid dry, and shored up 
on the occasion of the opening ceremony, in five hours’ time, 
without any difficulty occurring. Indeed, our information goes 
to show that the entire work has throughout been carried on 
with the greatest care, and it has elicited warm approval both by 


the local authorities and by the colonists generally. Such a 
result must be highly satisfactory to the resident engineer, Mr. 


A. C. Jenour, M. Inst. C.E., under whose superintendence the 
operations have been from their commencement. 

With the exception of machinery items, &., no part of the 
work was let out on contract, convict labour being employed to 
the fullest practicable extent. Local factories were, of course, 
not equal to the manufacture of the items referred to during the 
foregoing description, nor to such fittings as penstocks, fairleads, 
ae a ~~ around the dock, which were made by Messrs. 

tothert and Pitt, of Bath. Those very necessary equipments, 
the capstans, were supplied by Sir William y wom a a Co., 
of Newcastle-upon-Tyne. 

The completion of these works necessarily leads to some con- 
sideration of similar accommodation to be found further east- 
ward on this important route, for the more such appliances can 
be multiplied, the more safe and certain, and, in a pecuniary 
sense, more successful, will become the alternative which the 
Cape route offers to that vid the Suez Canal. That Great 
Britain is deeply interested in the maintenance of such an 
alternative, who can doubt after the experience of the past few 
months, during which the whole, or nearly the whole, of our 
Eastern ing trade was in danger of paralisation, and 
dependent upon the caprice of a single individual. What then 
nearly occurred may occur again, in spite of the precautions now 
to be taken against it. A navigable canal, however protected by 
international agreement, can never be entirely guarded from 
malevolent or piratical attack. Hence no effort should be spared 
for the establishment of facilities along the whole line of the 
ocean route. From the Cape towards India, it is only at 
Mauritius that there exist any such facilities, and towards 
China it is only at the Straits that any docking accommodation 
isto be found. At both of these places, we believe, but com- 
paratively small vessels can be docked, and it is to be hoped 
their authorities will soon follow the example of Cape Town. 

Our illustration shows a locomotive steam crane for loads of 
ten tons, just constructed by Messrs. Alex. Chaplin and Co., of 
Glasgow and London, from the specifications of Sir John Coode, 
C.E., for these harbour works, which presents several points 
of general interest, forming a good imen of a service- 
able machine for heavy works of this kind. The crane has 
@ massive wrought iron jib—the top of which is shown 
toasmaller scale than the rest of the crane—giving a radius 


| since made by Messrs. Chaplin for the Portuguese Government. 


| ON THE MOVEMENT OF THE WATER IN A 
TIDAL RIVER.* 
By Prorgssor W. C. Unwin. 


| THE following is the paper to which we referred at length in our 


last impression :— 

“Tt is ly the common opinion that with every flow and ebb 
of the tide in a tidal stream the river fills from the sea and empties 
again, at least to so great an extent that there is a real and con- 
siderable change of the material water filling the river bed. 
Standing by a tidal river, the rush of the tidal stream as the river 
fills, and its drained and shrunken look at the end of ebb, both 
convey the impression of a change so large that the possibility of 
a simple flux and reflux of the same water does not naturally seem 
probable. On the other hand, the great length of the river, being 
unseen, does not produce a due effect. From London Bridge to 
Sheerness is a distance of nearly fifty miles, and yet the difficulty 
of any water finding its way for that distance in the five or six hour 
— of the tidal flow only becomes obvious after some reflection. 

e following calculations were made with a view of arriving at 
some definite notions of the t of displ t involved in 
the phenomenon of a river tide. No calculations of a similar kind 
are known to the author, and they seem to indicate a method 
of investigation which may be of real use in discussing the effect 
of the position of a sewer outfall on the condition of a river. 
To have a definite case for discussion, the author has taken 
numerical data —- to the tidal compartment of the Thames, 
extending from Teddington to Sheerness, a distance of about sixty- 
four miles. The depths of the river have been taken from charts, 
and estimates formed of the sections of the river. No doubt these 
numerical values are only rough approximations. The object of 
the t paper is rather to indicate a method than to give exact 
results. Data for a much more accurate calculation no doubt 
exist, or, at all events, could be obtained at no great cost or 
trouble. But meanwhile, even an extremely rough but definite 
calculation seems to the author to be very instructive, and a very 
considerable error in his numerical assumptions would not greatly 
affect the general bearing of the results arrived at. 

Sections of river.—Fig. 1 gives in the form of a diagram the 
areas of the sections of the river assumed in the following calcula- 
tions. The distances along the river from Teddington are laid off 
as absci and the sections of the river as ordinates.* The esti- 
mates of the sections have been made for high and low water of a 
spring tide. The rapid growth of the river section in proceeding 

own stream is very striking. 

Action of the upland water.—The direct effect of the upland 
water pouring into the river at Teddington must be to displace 
down stream all the water below ‘it, by a distance which at each 


in ordinary working of 30ft., at which it was tested with a load 


* Below Woolwich the scale of the ordinates is diminished ten times, 


fo 20 
Ordenates enlarged six times >. 


point is equal to the length of river bed which the upland water 
would occupy. Suppose, for definiteness, the flow at Teddington is 
taken at eubic feet per second. This would be about an 
ordinary winter flood discharge. The mean discharge of the river is 
bably not more than 1500 cubic feet per second, the summer 
ischarge about 750 cubic feet per second, and the maximum in 
extraordinary floods may possibly reach 16,000. Hence, 2000 cubic 
feet per second may be taken as a fair estimate of a discharge 
which, while markedly above the mean discharge, is far below the 
exceptional and comparatively temporary discharges of excessive 
floods, A discharge of 2000 cubic feet per second is equivalent to 
2000 x 3600 x 124 = 90,000,000 cubic feet in each tide. From 
this value Fig. 2 has been computed, giving the displacement 
down stream of all the water in the river, due to the water 
entering at Teddington in one tide, Distances along the 
river are set off, as before, as abscisse, and the ordinates are 
the displacements due to the upland water. Thus, at Putney, 
the displacement is 30,000 feet per tide, or about five and a-half 
miles. At Greenwich the displacement is only 7500ft. per 
tide, or less than a mile and a-half. At Erith the displacement 
is about 1600ft., and at Sheerness it is only 450ft. To put it other- 
wise, the volume of upland water entering the river in one tide 
would occupy 30,000ft. of the low water river channel at r¥-=n 
15,000ft. at London Bridge, 7500ft. at Greenwich, 1600ft. at Erith, 
and 450ft. at Sheerness. The broad result indicated by the figures 
is this: Above London Bridge the displacement per tide due to the 
upland water is considerable, and the upland water must have a 
large influence in maintaining the régime of the river and in deter- 
mining the quality of the water. Below Woolwich the displace- 
ment due to the upland water is small compared with the tidal 
oscillation, and the effect of the upland water in carrying material 
seawards must be extremely slow. The mean displacement per 
tide between Woolwich and Sheerness is about 1200ft. per tide. 
Consequently if the travel from Woolwich to sea were due to the 
upland water alone, it would take about 130 tides, or, roughly, 
sixty-five days, to discharge at Sheerness material entering the river 
at Woolwich. In summer, the rate of travel down stream due to 
the upland water, may fall to one-third of the distances just 
given; and, during excessive floods, the travel may be increased 
eight times. The important influence of floods is therefore 
obvious. The results will be modified a little by upland water 
entering below Teddington, which has not been taken account of. 
Thus the Lea has a drainage area of about one-tenth the area of 
the Thames. Below the junction of the Lea, therefore, the ordi- 
nates of the upland water curve will probably be increased by 
about 10 cent. The di e of sewage-laden water at Cross- 
ness and Barking is, the author believes, about 10,000,000 cubic feet 
ee tide, or about one-ninth of the assumed upland water at 
‘eddington. Since the sewage discharge has the same effect in 
displacing down stream the tidal water as the upland water due to 
streams, thisagain wouldraisethe upland water curve below Barking 
and Crossness by about 11 per cent. Further, as the sewage dis- 
charge is nearly constant while the upland water is variable, the 
proportionate effect of the sewage will be three times as great in 
dry summer weather. 

Volume of water in the river at low water, and of tidal water 
above any section.—By multiplying the mean of the two sections at 
the ends of any compartment by the distance between them, the 
volume of water in that tment is obtained. Proceeding thus 
for a series of tive compartments, and adding the results 
from Teddington downwards, the volume of water in the river 
above any section at high or low water is cbtained. 

The results of the calculation are given in the following table, 
pee Table A on next page) volumes corresponding to a spring tide. 

e numbers given hove are plotted in the two curves shown in 
Fig. 3. The first portions of the curves are to a scale five times 
as great as the subsequent portions, for the] sake of clearness. 
The ordinates of the dotted curve are the volumes in the river 
above any section, at low water, spring tide, The ordinates of 
the full curve are the voltimes of tidal water above any section at 
high water spring tide. To obtain these volumes quite accurately 


the tidal lines of the river for each halfshour of the tide should be 
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ascertained. So far as the author knows such lines have 


not yet been observed for the Thames. Failing these, the 
assumption has been made that high water extends over the 
length of the river simultaneously. The error thus introduced 
es the volumes and lengths of tidal oscillation somewhat too 
eat. The volumes of water shown in the diagram are striking 
rom their magnitude. Thus the whole volume of water above 
Sheerness at low-water is 22,380,000,000 cubic feet, and the volume 
of tidal water entering at each tide, at Sheerness, is 19,370,000,000 
cubic feet. The curves have been plotted to the same axis of 
abscisse to bring out one fact. At a point, which according 
to these calculations is at Greenhithe, the curves cross. Below 
that point the tidal volume is less than the low-water 
volume. Above that point the tidal volume is greater than the low- 
water volume, The importance of this is, that for the upper parts 
of the river the volume in the river at high tide is greater than, 
and for a considerable distance three times as great as, the low- 
water volume. Hence the water driven up the river by the tide 
must have a considerable influence on the condition of the water. 


TABLE A, 
Low water Tidal Total 
upstream ows pas! ver ai 
considered. e section. the section. high water. 
c. feet. feet. c. feet. 
Teddington.. .. 
22 x 107 35 x 107 
Greenwich ... .. 56 ” 115 ” 171 ” 
— | ” ” ” 
ravesen 33 4 | 688 1366 
ess 388, | 


If the tidal water is purer than the water up stream, the general 
effect of the tide will be to purify the river, But if, as is probable, 
the converse is the case, the tidal water will tend to foul the river. 
Thus the large proportionate volume of the tidal water neutralises 
to a certain extent the large influence of the upland water in the 
higher parts of the river. 

Horizontal oscillation due to tidal action.—The primary and 
main effect of the tidal water entering at Sheerness must be simply 
to drive back the water, which at the end of ebb occupies the river 
channel. At any station in the river, as the ebb slackens, the water 
comes gradually to rest. As the flow begins the water returns w 
stream. Toa certain extent there | be mixing actions by which 
water from a lower point gains on and passes water initially at a 
higher point. The set of the currents, the excess of the central 
and surface over the lateral and bottom velocities, the rotation of 
the river at bends, and the eddying motions which are superposed on 
the general stream-line motion, cause such a mixing. But the 
general effect must be simply a driving back of the water already 
in the channel. It is quite in accordance with the ordinary 
procedure in hydraulics to neglect, at least for a first approxi- 
mation, such secondary actions as those due to the differential 
motions of the water. If the tidal action taken alone is regarded 
as such a back flow, then a very simple construction gives the 
range of the oscillation produced by the tide at each section 
of the river. In Fig. 4 the lower dotted curve is the same in 
Fig. 3, and gives the volume at low-water in the river channel 
above any section. The upper curve gives the total volume 
of low-water and tidal water above any section, at high- 
water, spring tide. Any horizontal line, such as a }, is the 
distance through which the water, which at the end of ebb is at a, 
will be driven up stream by the incoming tide. Thus at Sheer- 
ness the water will be driven back 104 miles, and, apart from 
mixing actions which are at present neglected, no water from below 
Sheerness will reacha higher point of the river. The water, which at 
the end of ebb is at Erith, will be driven back eight miles to Woolwich, 
and no water from below Erith will reach higher. The range of 
oscillation given by the diagram, due to the tidal action of a spring 
tide taken alone, has the following values :—At Sheerness, 10} miles; 
at Gravesend, 8 miles ; at Greenhithe, 8 miles; at Erith, 8 miles ; 
at Woolwich, 10 miles; at Greenwich, 10} miles; at London 
Bridge, 84 miles; at Putney, 5 miles. The general conclusion is 
that the tidal action alone effects directly no change in the material 
water in the river, but merely a reciprocating oscillation over a dis- 
tance of about eight to ten miles, or in a neap tide very much less. 

Total action of upland water and tide.—Take Woolwich for 
example. The tidal oscillation is ten miles. Hence water at the end 
of one ebb at Woolwich is driven back about ten miles, less a small 
amount due to the displacement caused during tidal flow by the 
upland water, At the end of the next ebb it will have travelled 
back ten miles, plus the displacement due to the upland water. 
It will, therefore, be found 2400ft. down stream of its position 
at the previous ebb, These calculations are entirely independent 
of float observations, but they ought in a general way to agree 
with them. In one respect they are more satisfactory than float 
observations—namely, that they are free from errors y Be to acci- 
dental causes acting on floats in a crowded river, and they mark 
the mean action of the water as distinguished from the action of 
its central and surface portions.* Perhaps it may be necessary to 
point out that these results apply only to the water and suspended 
matter in the river. There is probably a travel of solid matter 
along the bed, which follows a different oe of progress from that 
of the water and the matter in suspension in it. 

Mixing action which produces the actual condition of the river.— 
If there were absolutely no mixing action between the water driven 
up by the tide. and that initially in each compartment, the river 
down to Sheerness would come ultimately to be entirely fresh 
water, because fresh upland water is continually supplied at 
Teddington. But obviously, for reasons given above, a partial 
mixing takes place between the water driven above any section by 
the tide and the low-water volume previously above the section. 
If the supply of upland water were Sore the whole of the water 
in the river would gradually become of the density of sea water. 
For however small the mixing action might be, the low-water 
volume in each compartment would be mixed with denser water 
from below each tide, and gradually the whole of the water 
would become of the density of sea water. Hence, the 
actual condition of the river is due to the balance between 
the supply of upland water tending to make the whole river 
fresh and the amount of denser water from below left behind 
in each bre topes after each tide, in consequence of the mixing 
action which has gone on during the flow of the tide. Hence the 
actual saltness of the river gives a measure of the amount of water 
which is virtually transferred up stream, to replace fresher water 
transferred down stream. In other words, we can get from the 
actual saltness in the water a measure of the amount of exchange 
which goes on between the sea and the river, and which causes a 
down-stream displacement, additional to the gradual pushing down 
of the whole water in the river by the upland water entering at 
Teddington. With a uniform flow of upland water and a uniform 
height of tide, there would be a fixed point in the river to which 
sea salt would carried, and which may be termed the limit 
of saltness. It is clear, however, that as the upland water 
increases, the limit of saltness will be driven further down 
stream, and vice versd, and variation of height of tide will also, 
probably, affect its position. No extreme accuracy is necessary in 

xing the limit of saltness; what is more important is some 
knowledge of the law of variation of saltness at low-water, and 
from the limit of saltness towards the sea. The author has no 
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exist. A simple assumption will, however, suffice to show how the 
problem can dealt with, and will serve to prove that, in any 
case, the exchange of river and sea water, due to mixing actions 
neglected in the preceding calculations, is, in volume, not a ver: 

large factor in tidal action. Suppose that at the end of each eb 

the river is fresh down to Greenwich, and that from Greenwich to 
Sheerness the water increases uniformly in saltness. Let the 
saltness at Sheerness be x, 1b. of salt per cubic foot of water. At any 


point 7 miles below Greenwich the saltness will be :— 
“= = 0°0244lx, - 


Now let Q be the quantity of upland water age per tide. 
Let this come into the s extending / miles below Greenwich. 
Then in each tide, Q cubic feet of fresh water enter the compart- 
ment, and Q cubic feet of a mean saltness are driven out. 
Since, on the average, the saltness at the end of each ebb must be 
the same, 4x Q 1b. of salt must have been left behind by the denser 
tidal water—in consequence of the mixing of tidal and low water 
— the flow of the tide. The action is equivalent to the 
transfer, from Sheerness into the compartment considered, of 
Qs cubic feet of sea water given by the equation, 


Q = 
Qs 
= 00122 Q1 


The table below has been calculated by taking the upland 
water at 2000 cubic feet per second, or Q = 9 x 107 per tide. The 
volumes are in cubic feet per tide. The results are plotted in 
Fig. 3, for comparison with the tidal volume, but it has been neces- 
sary to exaggerate the ordinates ten times. Hence, the whole 
effect of the mixing action which occurs from the driving up of the 
salter down-stream water to mingle with the low-water volume, is, 
on the assumptions made as to the saltness of the water, equivalent 
to transferring up stream a volume of sea water equal to s};th 
to z}5th cf the tidal column passing each section. Conversely, 
the quantity of river water carried seawards in each tide is the 
saine. Hence, the total replacement of water above any section in 
each tide by pure water is the sum of the upland water and the 
tidal water left behind, estimated as sea water. Thus, from above 
Sheerness, there pass out to sea in each tide (4°5 + 9) 107 or 
135,000,000 cubic feet previously forming part of the low-water 
volume, or about one and a-half times the volume of upland water. 
But this is only ;4;th part of the whole low-water volume between 
Sheerness and Greenwich. The total replacement above each sec- 
= and its ratio to the low-water volume are given in the following 
table :-— 


the following values—not very improbable for the Thames—be 


assumed :— 
Q=9x 10’; Q,=1x10?; 
Then the quantity of sewage transferred up-stream in each tide is— 
4x4x9x 10? =05 x 10’, 
or a quantity of sewage equivalent to half the whole ree 
volume entering the river in each tide. This seems a surprisingly 
large volume, but it must be remembered, first, that the water 
which exchanges with the water of replacement carries sewage 
back again; and, second, that the segment de, from which 
the water of replacement comes contains the sewage of many 
tides.. Thus, if the volume of de is taken at 400 x 10’, there 
will be the sewage of *}° = 44 tides in the segment de. 
The general effect of the mixing action, so far as sewage 
is concerned, is this: If there were no mixing action, the sewage 
would never at low tide exist in the water above the point d. At 
high tide it could only be taken above d, a distance somewhat less 
than the tidal oscillation. The mixing action carries the low- 
water sewage limit up to the point 6, and at high water it 
ranges above 6 to a distance nearly equal to the tidal oscillation. 
Data required for more exact calculations.—The numerical data 
assumed in the present paper are at best rough approximations, but 
the method is worth working out with more accurate materials. Of 
these some are obtainable, and others will require to be observed. 
It may be convenient to note these briefly:—(1) Cross sections of 
the river at a sufficient number of points are necessary for finding 
the sectional area at high and low water, at spring and neap tides. 
(2) The tidal lines of the river should be observed by taking half- 
hourly observations of the water level at a sufficient number of 
points, at spring and neap tides. From these the volumes of water 
in the river could be caleulated much more accurately than on the 
assumption of a simultaneously high water. (3) The volume of 
upland water entering the river below Teddington, and the points 
at which it enters, should be ascertained. (4) The saltness of the 
water at low tide in springs and neaps, at a sufficient number of 
ints to draw a curve of saltness, is a very important datum, 
ause it fixes the t of repl nt of river water by sea 
water. Possibly, for the purposes of this inquiry, it might be easier 
to ascertain the density of the water, the saltness being assumed in 
proportion to the density. The density should be ascertained after 
suspended matter had settled. . The determination of the limit at 
which saltness practically ends, and of the saltness at a few 
stations below, with various amounts of upland water entering at 
Teddington, and in various heights of tide, seems to the author of 
very great importance. (5) Float observations would be very useful 
in determining the length of the tidal oscillation. But the author 


| | Ratio of water 
Distance aula of Total volume above section in from down (| Totallow-water, Total | Ratio of total 
from ne tien ted| cubic feet. | stream esti- volume ment each tide replacement in 
Green- | Section considered. tor lott | mated as sea- | between Green- by upland and low-water 
wich. | ti | water left after wich and section| sea-water in | volume below 
Miles. | | efter each tide, | Low water. Tidal § ‘each tidetototal| considered. cubic feet. Greenwich. 
| volume. 
0 Greenwich 0 56 X 107 115x107 | 0 0 9X 107 | 
4 Woolwich 05 107 168 4, | 1-336th 38 xX 107 95, | 14th 
12 Erith 263 4, 332, 105 1-20th 
17 Greenhithe 1-226th Gt % Bt 1-37th 
22 Gravesend 27 788 4, oss ,, | 1-283rd « | 1-58tn 
41 | Shoomess 2238, 1987 ,, 1-430th 185 1-16lst 


The exchange of river water and sea water, therefore, when the 
mixing action is taken into account, is not very considerably 
greater than that due to the upland water alone. And no 
probable assumption as to the saltness of the river would, the 
author thinks, very much alter this conclusion. The general effect 
of these calculations is to show that the exchange of river water 
and sea water takes place much more slowly than is commonly 
supposed, 

Transfer of material up stream.—The saltness of the water has 
been used to prove an exchange of river water with the sea. But 
the saltness of the river water proves also a transfer of material 
up stream. If, at low water, saltness extends to Greenwich, 
then at high water it will extend about ten miles higher up, 
that is, a distance equal to the tidal range. Whatever cause 
carries salt up stream will also carry sewage. 


FIG. 5. 
LIMIT OF SEWACE SEWACE 
SALTNESS OUTFALL SECMENT 
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The conditions of the discharge of the metropolitan sewage are 
of this kind. The sewer outfall is at some — c—Fig. 5—below 
the limit 6, up to which sea salt is found at low water. The 
sewage is discharged into the stream at the beginning of ebb, for a 
period of something like four hours only. Hence, at the end of 
the ebb, the sewage-laden segment of the river will occupy some 
space, such as de, below c. Then, the position of the points d 
and e can be ascertained from the known velocities of the current 
or from float experiments. Now let Q be the volume of upland 
water per tide, Q, the volume of sewage per tide, o the sewage 
density of the water in the segment d ¢, or the number of cubic feet 
of sewage per cubic foot of river water. Each tide the segment 
d e will receive Q cubic feet of river water from up-stream, and Q, 
cubic feet of sewage, and will lose Q cubic feet of sewage-laden 
water. Consequently, the sewage density will be— 


out 


Thus, if Q = 9 x 107 andQ, = 1 x 10’, the sewage density will 
be one-ninth, or the sewage segment de will contain one part of 
sewage to eight parts of river water.* 

Volume of sewage carried up stream. —During the tidal oscilla- 
tion in each tide, part of the water from below d is left behind, 
mixed with the low water volume above d—Fig. 5. The water of 
replacement, from below, which at the next succeeding low water 
is left behind above the point d, must come directly and chiefly 
from the segment de. Let sa be the saltness at d; Q, as before, 
the volume of upland water per tide at the date considered. Then 
48a will be the mean saltness of the river between 6 and d; 
also, 4 sa Q will be the quantity of salt in the water of replace- 
ment above d. Let Q be the volume of water from the segment 
de which passes up stream to replace part of the low-water volume. 
Then Q = 81 Qu; Qa = 3Q; 
that is, the volume of replacement water left above d in each tide 
is half the volume of the upland water. It shouid be pointed out, 
that the simplicity of the result arrived at as to the amount of 
replacement water, is due to the simplicity of the law assumed for 
the variation of saltness. But since the replacement water left 
behind above d comes from the segment de, in which the sewage 
density is o,+ the quantity of sewage carried up-stream in each tide 
will be— 

Merely to have some idea of the importance of this transfer, let 


* Probably variation of height of tide diminishes this ratio by virtually 
lengthening Ament d ¢, which receiven the sewags. the effect 
of variation of tidal height is not hore 


is disposed to think that current meter observations, taken con- 
tinuously through a tide at short intervals, would afford a better 
test of the accuracy of the theory and a more reliable measure of 
the movement of the water. The true mean velocity during flow, 
multiplied by the duration of flow, gives the travel up-stream at a 
given point on the river. The mean velocity during ebb, multiplied 
by the duration of ebb, gives the travel down-stream. The differ- 
ence is the displacement down-stream of the contents of the river 
due to the upland water. The t of displ mt due to 
the replacement of river by sea-water can be ascertained inde- 
pendently. 
Cooper’s Hill, December 12th, 1882. 


STREET’s INDIAN AND COLONIAL MERCANTILE DIRECTORY FOR 
1883.—We have just received a copy of the ninth issue of this now 
well-known Directory. The usual information of the directory 
character is supplemented by eighteen page and double page maps, 
border sat a and by the special information which makes 
this a mercantile and official guide and gazetteer to India and all 
our colonies. The principal products, and details as to the artieles 
of which the trade returns chiefly consist, will also be found; also 
tables of the local weights and measures, and the value in English 
money of foreign coins. Particulars of the various railways in 
operation, or in course of construction, are also supplied where 

ticabl ‘or conveni of reference, this information has 
been placed under the separate heading of ‘‘ Railways.” The 
number of towns and cities has again been increased since the last 
issue. The new places include the more important trading towns, 
to the number of sixteen, in the West African settlements, on the 
Gold Coast Colony, and the Liberian Coast. To facilitate reference 
the names of the chief towns, the principal products of the different 
countries, and similar information, are alphabetically arranged. 

CIvIL AND MECHANICAL ENGINEERS’ SocreTy.—At a meeting 
of the Civil and Mechanical Engineers’ Society, held on the 18th 
inst., the president, Mr. R. Harkness Twigg, M.1.C.E., in the chair, 
a paper was read by Mr. H. Michell Whitley, C.E., on the ‘‘ Process 
of Obtaining Sanction for Public Works in Great Britain.” The 
author first drew attention to the terms by which landed property 
is held in Great Britain, to acquire which by compulsory powers is 
one of the main objects of an Act to construct public works, after 
especially the pre tion of the iamentary plans and sections; 
in’ this the aol wand that are time should if possible be 
allotted to the surveys, and especially insisted on the need of 
accuracy in all portions of the work, considering the vigorous 
examination to which plans are subjected before the Examiners of 
Standing Orders. The remainder of the Em oe dealt with the 
subsequent process of the bill until it received the Royal Assent and 
became an Act of Parliament. A long discussion ensued. 


TRACTION ENGINES: THE TABLES TURNED.—The Shropshire 
Evening News gives the following :—‘‘ A case of some importance 
as affecting local authorities came before the Shrewsbury Borough 
Bench on Saturday, when the Corporation were summoned for an 
infringement of the Locomotives Act—i.e., by allowing a steam 
roller to be worked insufficiently tended. The information was laid 
by Mr. Isaiah Lindop, a traction engine proprietor, of Shifnal, 
who had on a former occasion been mulcted in a penalty for a 
similar offence, and who now sought to turn the tables upon his 
q m pr tors. Some technical objections raised by defend- 
ants’ counsel at the outset were overruled by the Bench. 
Complainant’s case was that on the 28th of November last he saw 
a steam roller at work in Chester-street in charge of two men only, 
whereas the Act called for not less than three. The evidence was 
conflicting on this point, it being contended for the defence that 
no less than six men were sent out with the engine on the morning 
in question, and furthermore that the said road was virtually 
stopped, boards signifying this being placed at either end of the 
street, After some lively disoussion on points of law, which 
occupied the Court about tro hours and: achalf, the Bench 
con’ the inflicting a penalty of #5 anc 
notice ef apprat Riven; 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


Boyveau, Rue de la Banque. 

and Co., 5, Unter den Linden. 

VIENNA.—Messrs. and Co., 

LEIPSIC.—A. Twiermeyer, Bookseller. 

NEW YORK.—Tue Witmer and Rocers News Company, 
81, Beekman-street. 


PARIS.—Madame 
BERLIN.—AsHER 


PUBLISHER'S NOTIOE. 


*,* This week we publish a[Double Number of Tuk ENGINEER 
containing the Index to the Fifty-fourth Volume. The Index 


includes a Complete Classified List of Applications for Letters | bo 


Patent during the past six months, together with a list of Abstracts 
the same period. Price of the 
umber, 


TO CORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to ir destination. 
No notice will be taken of communications which do not comply 
with these instructions. 

*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep copies. 

*," AU letters intended for insertion in THE ENGINEER, or 


D. R., Susscrrper.— The address is 82, Queen Victoria-street, B.C. 

Enoineer.—I/f you consu!t our advertising columns you can have no diffi- 
culty in obtaining what you want. 

A. B — Water supply to small towns. See Tae ENGineer, 10th March, 1882, 
24th March, 1882, Ind June, 1882, 30th June, 1882, 5th January, 1883. 

M. H. T. P.—(1) Steam is invisible. (2) We are kept on the earth by the 
_ of gravitation. (3) The air has weight ; about 13 cubic feet of it weigh 
1 


Borer Fue. Economiser.-—A letter addressed to Bconomiser,” the writer 
of a letter on the above subject in a recent impression, awaits his application 
for it in our publisher's office. 

J. P. B (Manchester).— Many thanks for your suggestion. We had already 
thought of it, but there are at present difficulties, practical and otherwise, 
in the way of its adoption, which possibly may be overcome before long. 

J. B.—As little or no evaporation takes place in the use of hot water heating 
apparatus, little trouble from incrustation need be anticipated. Ordinary 
spring water will answer perfectly to sill up the pipes with, to begin, and 
the supply may be subsequently kept up with rain water if it is available. 

. R.—Concerning the deep sea sounding machine, we can only refer you to 
Dr. Siemens, Queen Anneé's-gate, Westminster. If you like to send a sketch 
of your railway brake we will give you our opinion concerning it, but we 
may say at once that the invention of brakes is a waste of time, because the 
railway companies will not have anything to do with them. 

Excentric.—Goodeve ‘‘ On the Steam Engine,” Rigg ‘‘On the Steam 

ngine.” For examples of modern locomotives and marine engines we can 
only refer you to Tue Exoinger. There is no special recent work on such 
subjects. You may consult Shock's “‘ Treatise on Boilers,” treating almost 

& entirely of marine work, and Sennett “‘ On the Marine Engine.” All these 
books have been reviewed in ‘THE ENGINEER. 

Grorce Junion.—(1) You may get the small centrifugal pump for supplying 
soap-water to dies from almost any of the makers of centrifugal pumps, 
Sor whose address you may consult our advertising columns. (2) Buen 
though you put your name on the shares, you are not at liberty to use the 
letters RN P or the combinations of these adopted by the original manu- 
facturers. (3) Corrugated iron is corrugated between dies; generally three 
corrugations are effected at a time. For an account of the galvanising 
process see THE ENGINEER, Oct. 26th, 1866. 


CREOSOTING PLANT. 
(To the Editor of The Engineer.) 
81n,—I shall be glad to receive from your readers the names and 
addresses and 


of makers of creosoting with particulars 
Lincoln, January 28rd. 


BRISBANE AND PORT DARWIN RAILWAY. 

(To the Editor of The Engineer.) 

Sir,—Can any of your readers inform me to whom 
railway from Brisbane to Port Darwin, 


the contract of the 
is let, as notified in 


the of Tae Encineer? A. 8. E. 
-mall, 8.W., January [8th. 
THE STRENGTH OF VOLUTE SPRINGS. 
(To the Editor of The Engineer.) 

Sir,—Will any reader have the goodness to tell me what will 
be required to compress a volute s made out of jin. plate, say Yin. 
diameter at base, and 13in. long? give the rule for any size. 

Sunderland, January 22nd. J. A. 


FINISHING BRASS CASTINGS. 
(To the Bditor of The Engineer.) 

S1r,—Referring to.the letter of your correspondent “ Brass” in your 
late issue, the best hinery for producing brass cocks, valves, &c., has 
been designed and used by the Americans. They have not only aimed at 
finishing Gen work with the greatest possible despatch, but have endea- 
voured at the same time to produce the highest class of workmanshi| 
and are producing all the different parts, such as nuts, bushes, spindles, 
valves, &c., of such accuracy that each piece is interchangeable, or, in 
other words, any nut, bush, &c., will fit any cock or valve. At the 
Centennial Exhibition in Philadelphia, seven types of these machines 
were exhibited, and the lathe which took the prize was that 
constructed and exhibited by Mr. Cooper, of the celebrated firm of 
Cooper, Jones, and Cadbury, of Philadelphia. The sole makers of this 
lathe in this country are Messrs. Smith and Coventry, of Manchester, 
who have within the last few years considerably improved the Cooper 
lathe, and secured it by letters patent. Many of them have been 
introduced, aud are producing from 200 to 800 per cent. more work than 
is done by the old system of hand-turning and oe and the work is 
correct in and accurate tu a degree tainable before the 
introduction of tool. H. Horr. 
Trafford-road, Salford,"Manchester, January 24th. 


Tar E b oot ea eames sagent in town or country 
NGINEER can be m any new: in or 

at the various railway stations ; or it 7 aes be supplied direct 
from the office on the following terms (paid in advance) :— 

Half-yearly (including double numbers)... .. .. 
Yearly (including two double numbers) .. .. . 

If credit oceur, an extra charge of two shillings and sixpence per annum will 

be made. THe ENGINEER is registered for transmission abroad. 

Cloth'cases } or binding Taz Encinger Volume, price 2s. 6d. each. 

A complete set of Tas Enoinger can be had on application. 

Foreign Subscriptions for Paper \Copies will,” until further“notice, be 
received at the rates given below :— ign Subscribers paying in advance 
at the published rates will receive Tak ENGINEER weekly and post. 
Subscriptions sent by Post-office order must be accompanied by letter of 


advice to the isher. Thick Paper Copies may be had, if wreferred, at 
increased rates. 

Remittance by Post-office Order, — Australia, um, Brazil, British 
Columbia, British Guiana, 


Canada, Cape of Hope, Denmar 
, France, Germany, Gibraltar, Italy, Malta, Natal, Netherlands, 
ew Brunswick, Newfoundland, New South Wales, New Zealand, 
, Roumania, Switzerland, Tasmania, Turkey, United States, 
Africa, West Indies, Cyprus, £1 1 China, Japan, 


Chili, £1 16s. Borneo, Ceylon, Java, and Singapore, £2 0s. 6d.” Manilla, 
Mauritius, Sandwich isles, £2 5s.” 


ADVERTISEMENTS. 


* 
1 one shilling. The line averages seven words. 


Algeria, | indeed, being so successfully maintain 


advertisements from the country must be accompanied by a post-office 
in payment. Alternate advertisements will be inserted with all 
practical regularity, but regularity cannot be guaranteed in any such case. 
All except weekly advertisements are taken subject to this condition, 
Advertisements cannot be Inserted unless Delivered before Six 
o'clock on Thursday Evening in each Week. 
Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. George Leopold Riche; all 
other letters to be addressed to the Bditor of Tux ENGinxer, 163, Strand. 


MEETINGS NEXT WEEE. 


CuemicaL Sociery.—Thursday, Feb. lst; at 8 p.m.: Ballot for the elec- 
tion of Fellows. Paper to be read, ‘‘On Some Derivations of Fluorene,” 
by Mr. W. R. E. Hodgkinson, Ph.D., and Mr. F. E. Matthews, Ph.D. 

Society or Arts.—Monday, Jan. 29th, at 8 p.m.: Cantor Lectures, 
* Solid and Liquid Illuminating Agents,” Ls Mr. Leopold Field, F.C.8., 
A.S.T.E. Lecture I.—Introduction. Classification of fatty Bodies. 
History of io. Ancient AppMances, Tuesday, Jan. 30th, at 8 p.m.: 
Foreign and Colo; Section, ‘‘ Life Among the Turcoman Nomads,” by 
Mr. Edmond O'Donovan. Lieut.-Colonel J. U. Bateman-Cbampain, R.E., 
will preside. Wednesday, Jan. $lst, at 8p.m.: Ninth ordinary er 
«En e in the United States,” by Prof. J. E. Thorold Rogers. Sir B. 
T. Brandreth Gibbs will preside. 
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BRIGHTON BEACH. 


From our contemporary, the Brighton Herald, we have 
learned something of the latest phase of the circumstances 
attending the prosecution of the works at Hove, to which 
we have, as they progressed, drawn the attention of our 
readers. We were not unpre to learn, as we do 
from that journal, that the action of the Hove Commis- 
sioners had called forth a threat of legal proceedings 
against them by the authorities at the Admiralty. Indeed 
the matter ap to have gone beyond a mere threat; 
for we read that a “long-pending action, which was to 
have been brought” by these authorities, “has been allowed 
to drop through, sid party paying its own costs.” We 
regret that we have no information respecting the nature 
of the alleged illegal proceedings which were to form the 
basis of the threatened action. We presume, however, 
that they were connected with the foreshore rights of which 
the Government is so strictly tenacious. But if this be 
so, the proceedings of its representatives at the Admiralty 
remind us forcibly of the old saying as to shutting the 
stable door after the steed is stolen. They showed no 
anxiety to interfere with protective measures when. the 
foreshore was threatened ; and only when the local Com- 
missioners had done their best to meet their difficulties 
did the Admiralty step in to increase them. They are, 
therefore, well vlaod, we should say, to have carried 
matters no further; though, on a complaint made by one 
of the Hove Commissioners as to that body having to pay 
its own costs, its chairman expressed the hope that the com- 
plainant “might always get out of litigation on such easy 
terms,” In these threatened proceedings we have furnished 
to us a text upon which we might again dilate as to the 
necessity of Imperial control of all matters connected 
with the defence of our foreshores. The Admiralty, as 
representing the Government, possesses rights connected 
with them which, in most instances, they are not slow to 
enforce—as many cases in our legal courts show—when they 
are infringed by private individuals or by corporations ; 
but it stands by unconcerned when the operations of 
Nature threaten them, until private or local public 
interests have been driven to protect themselves, and then, 
and then only, steps in with harassing interference. Under 
such conditions we congratulate the Hove Commissioners 
that they are now to be left to themselves to complete the 
work they have so energetically begun. 

We recently stated that the advice of Sir John Coode 
had been sought as to the works already executed, on the 
amount of protection they are likely to afford, and as to 
the continuance of them on the principle already acted 
upon, or its abandonment and the substitution of 
fresh designs. We have now learned more in detail 
the nature of Sir John Coode’s recommendations, though 
we are unaware as to how far he exp 
concurrence with Mr. Ellice-Clark’s plans, upon which 
a have to date been carried on. As, however, 

e works now proposed appear to be a direct departure 
from the system previously noticed by us, we must con- 
clude that Sir John Coode sees reason to fear that what has 
been done scarcely promises full success. In our early 
comments on the groyning system, adopted by the engi- 
neer to the Hove Commissioners, we expressed our view 
that a sea-wall would probably not only be more thoroughly 
efficacious than the construction of groynes at frequent 
intervals, but that it could probably be erected at a less 
cost, and afford less chance of injury to the neighbouring 
beach under charge of the Municipality of Brighton. At 
a recent meeting of the Hove Commissioners Sir John 
Coode’s pro were considered by them. These 
involve the construction of a sea-wall to extend from the 
eastern boun of the FF org near the existing toll 
house to the wall of the West Brighton Estate, opposite 
Adelaide Mansions. This wall, Sir John considers, should 
be erected at a distance of 90ft. from the existing lawns, 


free, | and the esplanade to be so obtained is to be provided with 


seats, band stands, and proper lighting, to render it a 
pleasant promenade. The wall itself is to be protected by 
three concrete groynes in addition to those already com- 


k, | pleted, and the total cost of all the additional works is 


estimated at £22,000. We feel no astonishment at reading, 
in the report of the proceedings, that these pro) 

aroused considerable discussion and opposition, the latter, 
that the proceed- 
ings terminated in a re-reference of the matter to 
the General Purposes Committee, which“ had recom- 
the of the funds uired 
or‘carrying out Sir John Coode’s proposals. avin, 
before expressed our conviction that a sufficiency o 


time has not yet passed to enable the efficiency of Mr. 


Ellice-Clark’s gro: to be fully tested, we can fully 
pathise in Ca echastiion which was offered by the 
Hows Commissioners, this being chiefly based upon a con- 
current opinion, though certain details of the proposals— 
mainly as to the distance seawards at which sea-wall 
should be built—were also much and adversely discussed. 
Thedesign,as we have said, provides for this on a line 90ft. in 
advance of its present lawns, and many fears were ex- 
ressed lest the exposure of the wall to the force of the 
reaking sea before protecting beach can accumulate ma; 
not prove fatal to it, it being contended thereupon that it 
would be wiser to construct the wall within the line of 
existing protections. On these points we must await the 
final decision of the Commission and its Sub-Committee ; 
but apart from the question of stability, it will be as well 
for them to bear in mind the danger we have often pointed 
out, and which may be run by extending the works too 
far, of endeavouring to recover lost ground. Better, as we 
have often said, to secure what remains, and, while doing 
so, obviate the risk which will otherwise undoubtedly be 
incurred of turning the inroad of the sea on to the beach 
of the neighbouring municipality of Brighton. 

We are conscious of oft reiteration of this warning, but 
it is one which should not be lost sight of. The mention 
of it brings us once more to the proceedings of the autho- 
rities of the last-named town. We have in previous 
articles called attention to what appears to us to be the 
suicidal policy adopted by them in allowing the removal 


_|of the shingle at the point most proximate to the Hove 


boundary, and we are glad to see that at one of the latest 
municipal meetings in Brighton a gentleman directed 
attention “to the large amount of beach and sand which 
was being continually carted away from the foreshore.” 
The objection found warm support from other members of 
the Town Council, and the question is at length to be 
freely considered by the Beach Committee. How far this 
will be affected by new schemes entertained, and, we 
believe, decided upon by the town authorities, it is impos- 
sible for us to say until the plans have been fully 
made public; but those who have watched the de- 
velopment of the Hove works and their effect on the 
adjacent beach with great attention, have expressed 
fears that their effect will be to carry on the mis- 
chief still further to the eastward, and to cause the 
undermining of the foundations of the abutment of the 
West Pier. As far as our information goes, the Municipality 
proposes the formation of ornamental lawns protected by a 
sea-wall over a great portion of the beach between the 
West Pier and the toll house at the Hove boundary, and 
our friend argues that if this wall is carried out to the 
line of the present beach, it will, unless fresh beach be 
accumulated, set up the destructive action above referred 
to to the eastward. Moreover, he maintains his opposition 
on the still further ground that a large section of the beach 
now widely resorted to by children asa healthful recreation 
ground, will be sacrificed to what is thought to be a merely 
zesthetic consideration. Upon such a line of objection, 
however, while sympathising with our youthful friends, it 
is manifest we can have but little to say in a journal 
devoted only to engineering considerations, though it 
would doubtless have weight with the taxpayers of the 
town. But more important considerations occur to us. 
Is the danger to which we have so persistently referred 
now becoming apparent to the authorities of Brighton, 
and the necessity for protective measures in the early 
future forced upon their minds? and, if this be so, does 
it strike them that the comparative failure of the works 
at Hove proves the greater wisdom and economy of a sea- 
wall for such protection, and that the enclosure this will 
necessitate can only be utilised for the projected lawns and 

romenade? It certainly seems to us to be likely that this 
is the intent and meaning of these new proposals, and in 
that case we cannot but see in them the fulfilment of our 
long-ago prophecy that the independent proceedings at 
Hove would ultimately force a large expenditure on the 
adjacent town. 


THE STORAGE OF POWER, 


PropaBLy at no previous period has there existed such 
a demand for what we may term portable motive power as 
that which manifests itself now. Power is wanted to 
propel street cars and tricycles, to drive washing machines 
and small lathes, to blow organs, to turn dynamo-electric 
machines, to propel small boats. We might extend our 
list pas Pel a but it is unnecessary, for to every reader 
of these pages a new field for the exertion of power will 
suggest itself, varying with the reader’s tastes, habits, 
and ingenuity. There can be no doubt that the inventor 
who could supply in a really portable form a machine or 
apparatus which could give out 2 or 3-horse power for a 
day would reap an enormous fortune. Up to the present, 
however, nothing of the kind has been placed in the 
market. Sir W. Thomson startled the world—apparently a 
long time ago, for events move a the anounce- 
ment that he had carried a million foot-pounds in some- 
thing not much larger than a hat box. But it is really 
very doubtful if this has been approached in prac- 
tice. The secondary battery is still a baby. What it 
may become no one can quite tell. Putting it on one side, 
we may proceed to consider what are the obstacles which 
stand in the way of the production of portable power; 
and, first, it will be well to define precisely what it is we are 
speaking about. A locomotive or marine engine supplies an 
example of portable power in the fullest sense of the word ; 
but we do not refer to locomotives or marine engines, but 
rather to something partaking in its nature of a watch— 
a something which may be wound up or charged with 
power in one place, and disch or run down in 
another. Thus, for example, in the case, let us say, of a 
small ivory turnery, a cart would bring to the door every 
morning a box which would contain power for the day, 
and would take away the run-down or disc box to 
be re-filled. The patron of tricycles would but have to 
send to the nearest place where they sold power boxes to 
procure what he wanted; and thus equipped he might 
make a trip of twenty or thirty miles, only using his legs 
for the sake of exercise, and permitting his power box to 


- 
Tax LystiruTion or Civit Enoinerrs.—Tuesday, Jan. 30th, at 8 
Paper to be read, with a view to discussion, ‘ Mild Steel for the e- 
xes of Locomotives in the United States,” by Mr. John Fernie, 
Inst CE. 
containing questwns, must be accompante name an 
address of the writer, not necessarily for publication, but as a CS 
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anonymous communications. q 
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do all the drudgery. Here, we think, is a sufficiently 
attractive picture; why is it incapable of realisation? 
Shall we never see such things done? Shall we never see 
such an announcement as this in the daily papers?— 
“ Messrs. Dyne, Erg, and Co., Power Merchants; power 
boxes of the most approved construction wholesale and 
retail. Messrs. Dyne, Erg, and Co. solicit the particular 
attention of tricyclists to their new Invincible drivers, 
guaranteed to supply half a horse-power for ten hours at 
the cost of one penny per hour; weight 30 lb. The 
lightest for the power in the market.” 

We may point out to begin with that there is absolutely 
no difficulty whatever in storing power. Every time a watch 
is wound power is stored. The difficulty lies then not in 
storing power but in storing enough of it. In the present 
day we have learned to talk so glibly of horse-powers 
that we fail to realise the niagnitude of that about which 
we speak. It is not probable that a tricycle or other road 
vehicle to carry, say, four persons, could be made which 
will weigh less than 4.cwt. If we add an equal weight 
for the power box, and 6 cwt. for four persons, we have a 
total of 14cwt., and this cannot be successfully propelled 
at, say, seven miles an hour on a good road with less than 
$-horse power net. This means 16,500 foot-pounds per 
minute, 990,000 foot-pounds per hour, or in six hours, in 
round numbers, 6,000,000 foot-pounds. The power ex- 
pended on a trip of some forty miles would suffice to lift 
2678 tons a foot high; it would carry 7 tons to the top of 
St. Paul’s Cath All this power could be got out of 
12 1b. of coal; but, unfortunately, not under the conditions. 
Yet it will be seen that to stow away 2678 foot-tons of 
power in a box weighing not more than 4 cwt. is not an 
easy matter. Three different methods of doing what is 
wanted at once suggest themselves, but they all depend on 
the same principle—elasticity. We may wind up springs; 
or we may compress air; or we may use heated water. 
There is a fourth way, concerning which we may say some- 
thing presently. For the moment we shall content our- 
selves with dealing with the obvious, leaving the more 
recondite for future consideration. 

We have the conditions of our problem laid down. 
Wanted 2678 foot-tons stored in an apparatus which, with 
all the gear necessary to cause the revolution of the wheels, 
shall not weigh more than 4 cwt. Springs suggest them- 
selves in an instant—springs to be wound up by astationary 
engine. A company has been formed in the United States 
for supplying spring power for tramcars. Why not extend 
the principle? Let us see what figures can tell us on this 
point. It is tolerably clear that our spring must be strong 
and therefore heavy, and it may be conceded perhaps that 
the gearing to drive the road wheels cannot weigh less than 
lecwt. If, on the other hand, the spring were attached 
directly to the driving axle, the moment the brake or 
other stop was released the vehicle with its occupants 
would begin a headlong course, not unlike that of the 
American dog who was tied by his master at the tail end 
of an express train, “ because he was used to being led.” 
Some equalising arrangement must be introduced analogous 
to the fusee of a arn 4 A brake could not be employed 
because it would simply waste power. We have, then, let 
us suppose, 3cwt.of spring. But if aspring is to last for some 
time without breaking it must have no more work stored in 
it than would suffice to lift it about 60ft. Let us strain a 
point, however, and suppose that our 3 cwt. of spring 
could lift 3 cwt 100ft. high; then we have 33,600 foot- 
pounds, or just power enough to propel our vehicle for two 
minutes instead of six hours. If we look at the problem 
from another point of view, we find that no less than 
27 tons of spring would be required to suppiy half a horse- 
power for six hours. Springs of steel are quite out of the 
question. 

Next comes compressed air, and this is more promising. 
Indeed, compressed air has been used by several engineers, 
with comparative success, in propelling vehicles ; but it is 
open to question whether in this way we can obtain what 
we want. We must have an engine to enable the com- 
pressed air todo its work. This, with its appurtenances, 
will weigh, say, 1 cwt., leaving us 3. cwt. A steel cylinder 
6ft. long and 2ft. diameter could be kept under 3 cwt., and 
yet be strong enough for our purpose. If it were filled with 
air compressed 31 times, it would contain 4,500,000 foot- 
pounds. But unfortunately this only represents the power 
which would be absorbed in compressing 580 cubic feet, or 
about 45 Ib., to 500 lb. or thereabouts on the square inch, 
and during the compression the air would lose much heat, 
which would have to be restored, or the loss during expan- 
sion would be enormous. It would not be safe to reckon 
on more than a three hours’ run from our air spring, 
and, considering the difficulty of using air at such an 
enormous pressure; the cost of pumping it up to the 
stated density; and the risk inseparable from its use, it is 
tolerably evident that compressed air will not supply what 
is wan 

We have next to consider what may be done with water 
on the system devised by Lamm, among others, ard used 
for some time in the United States with success. The 
system would have to be materially modified for use on 
a small scale. We may take it for granted that at each 
stroke of the engine a few drops of highly-heated water 
would be injected into the cylinder, where they would 
flash into steam. Now, water under an absolute pressure 
of 270 lb. on the square inch has a sensible temperature of 
408 deg., and if we relieve the pressure, part of the water 
will be converted into steam, the water falling to the tem- 
perature normal to the new pressure. Thus if the new 
pressure were 50lb. absolute, the temperature would be 
281 deg., and 408 — 281 = 127 deg. units per pound of 
water; and each pound of steam would require 916 units 


for its formation ; and i =7-29. That is to say, for each 


‘ 

und of steam produced we must carry 721 lb. of water. 
ut half a horse-power could not well be got from a small 
non-condensing engine for less than 30 Ib. of steam per 
a or x? six a 180 Ib., and 7°29 x 180 = 1297°8 lb, 
of water. If the pressure were tly augmented the 
uantity of water would be diminished ; bat > pees of 
the containing vessel and ite weight would have to be enor» 


mously increased. Under the conditions, it will be seen that 


it would not be practicable to obtain a run of more than | bi 


about one hour or, say, seven miles. But there would be 
very considerable advantages on the side of steam, or rather 
hot water storage. The pressure would not be more than 
half that of air, and there would be practically no difficulty 
in keeping the water reservoir hot for three hours or more 
by enveloping it in suitable coatings of felt. We have, as far 
as possible, avoided the use of figures or recondite reason- 
ing of any kind, our purpose being to show in the simplest 
and briefest way that it is apparently impossible to devise 
any mechanical system of storage which will give out half a 
horse-power for six hours and weigh less than 4 ewt. or 
5 cwt.; and it will be conceded that half a horse-power is 
a very small thing and not competent to effect much. It 
probably represents the actual work performed per day by 
a London omnibus horse weighing 9 cwt.; the horse during 
a part of his working time does much more, but for the 
remainder he does less. A horse weighing 9 ewt. to 10 cwt. 
will plough steadily, if well fed, for ten hours a day, and 
probably developes during that time about 21,000 foot- 
unds per minute, or, say, two-thirds of a horse-pcwer; 
ut it does not appear that in this direction we can at all 
rival nature in providing portable power. 

One method of storing power, and only one, remains for 
consideration, and it is worth it. At first sight, no doubt, 
many of our readers may reject the idea as representing 
expedients too full of danger to merit notice. Without 
further preface we may say that we refer to the use of 
explosives under proper conditions. A gunpowder engine 
was made and worked many years ago, and with some 
success—and another gunpowder engine is now being tried 
in Germany—but chemistry has made enormous advances 
since then, and various compounds exist which, while 
—t little, and capable of exerting an enormous force, 
may be burned slowly and without danger. The power 
stored in gunpowder is very great, amounting to about 
70 foot-tons per pound, so that about 40 lb. would suffice 
to give out half a horse-power for six hours; and by using 
the principle of subdivision it may not only be burned with- 
out danger, but even when carried in moderate quantities, 
rendered quite safe from exploding; but we do not propose 
the use of gunpowderas a meansof providing portable power. 
The chemist may help us to something safer, cheaper, and 
quite as powerful. Gun-cotton, for example, may be burned 
without exploding, giving off enormous volumes of gas. It 
remains to be seen, however, whether compressed gas and 
air may not be burned, as in the existing gas engine, to 
supply what is wanted. We believe we are correct in 
stating that gas engines have been tried, and with success, 
for driving tramcars, although very little has yet been said 
on the subject. It will be seen, however, that gas cannot 
supply all that is wanted, nor, indeed, does its use come 
quite within the scope of this article. Gas is laid on to 
most houses now, and gas engines are plenty enough, yet 
they do not quite meet the want which a storage battery 
may yet, perhaps, be made to supply; and nothing has yet 
been devised in this line which would be suitable for the 
propulsion of light vehicles, such as that to which we have 
given prominence in all that we have just said. 


RAILWAY GOODS TRAFFIC IN THE UNITED STATES, 


ALTHOUGH the goods traffic carried on English rail ways is 
enormous, it is in some respects small by comparison with that 
dealt with in the United States. In this country the carriage 
of goods and minerals is subservient to the passenger carry- 
ing business; but in the United States the converse is the 
case. In this country all our great lines are crowded with 
passenger trains; in the United States the passenger trains 
are comparatively few, while the goods trains are large 
and numerous. Here it may be said that goods have to 
give way to passengers; on the other side of the Atlantic, 
although it would not be true to say that the converse holds 
good, it is at least certain that the two classes of trafic 
have nearly equal rights of way. Here we rely largely on 
our passenger trade for a dividend; there goods, on pro- 
perly managed lines, represent the best income. it is 
not too much, perhaps, to say that the Americans ought to 
be the most experienced people on the face of the earth in 
the management of goods traffic, and this being so, what 
they have to say on the subject is worth hearing. We 
have a somewhat authoritative utterance on the subject 
lying before us, in the shape of a paper read before the 
American Society of Civil Engineers by Mr. W. B. Shinn, 
on December 20th, 1882, and we propose to consider here 
some of Mr. Shinn’s statements. Whether they do or do 
not put the American system in a favourable light will be 
seen presently. 

Mr. Shinn’s paper is “On the Increased Efficiency of 
Railways for the Transportation of Freight;’ and the 
thesis of the author is that railways can compete with and 
beat canals. As far back as 1872 a distinguished American 
engineer stated “that three-fourths of all the freight 
from the West to tide-water went by two canals—chiefly 
the Erie — which left but two millions of tons to be 
moved by four trunk lines.” Mr. Shinn stated in reply 
that one double line of rail could move 1000 tons per hour, 
or over 7,000,000 tons per annum, in one direction. Mr. 
Shinn, in the paper which we are now considering, states 
that, in 1860, the ton-mileage of the New York Central 
and Hudson River Railroad, the New York. Lake Erie, 
and Western Railroad, and the Pennsylvania Railroad, 
was about equal, and amounted to a little over three- 
fourths of that of the canal. In 1870 the ton-mileage of 
each of the roads named equalled that of the canals, and 
in 1880 it reached twice that of the waterways. This 
seems to be explained by the fact that the canals could 
carry no more in 1880 than they did in 1870, while the 
weight of produce to be moved was enormously increased, 
and its movement devolved on the railways. As an ex- 
ample of this we may say that, in 1870, the United States 
exported 20,219,368 bushels of grain; in 1880 they 
exported no less than 258,119,883 bushels; and taking 
the whole of their food, oil, and cotton exports 
we find that, between 1870 and 1880, they increased 
464 per cent. They were valued for the fiscal year endin 


June 80th, 1870, at £78,554,000, and in 1880 


£167,127,600. Referring to the increase in exports of 
uffs, provisions, and live animals, Mr. H, V, 
Poor, in his “ Manual for 1881,” says:—‘The enormous 
increase of our foreign commerce is due almost wholly to 
the increased exports of provisions and breadstuffs, the 
product of that portion of the country most distant from 
market, and in which railroads have had their widest and 
most rapid development. It will be seen that of an 
increase—in value—of exports of 443,000,000 dollars, 
329,000,000 dollars was made up of the products of the 
Western States, these being almost wholly due to the 
construction of railways within them.” Thus it will be 
seen that the railways have had an enormous increase of 
work thrown on them within the ten years named. Mr, 
Shinn shows that the augmented carrying capacity of 
American railways depends on various conditions, with 
only the most important of which we have space to deal, 
One great improvement was the adoption of steel rails, 
At the end of 1881 there were no fewer than 104,325 miles 
of railway open in the United States, representing 130,536 
miles of permanent way, of which 49,062 miles were laid 
with steel rails. Another important improvement con- 
sisted in doubling track and augmenting siding accommo- 
dation. In some cases lines have not only been doubled, but 
quadrupled, as in this country, two roads being kept for 
passenger and two for goods tratlic. Asan example of the 
work done by an American railway, we cull the following 
extract from Mr. Shinn’s paper:—‘“ The capacity of a 
single track has probably nowhere received a greater 
development than on the Pittsburg, Fort Wayne, and 
Chicago Railway, where was made on 468°3 miles of rail- 
road, of which but 743 miles were double track, and 
having 184'8 miles of sidings and yard tracks—mileage of 
passenger trains in 1881, 2,015,298; mileage of freight 
trains in 1881, 7,916,719; mileage of other trains in 1881, 
320,897 ; total train mileage in 1881, 10,252,914. Equal 
to trains both ways over whole road— nger trains, 
2151°72, or per day, 5°89; freight trains, 845261, or per 
day, 23°16; other trains, 34262, or per day, 1°09; total 
trains, 10,946°95, or per day, 30°14; or over thirty trains 
each way per day for 365 days, excepting working trains, 
which are calculated for 313 days.” 

We come now to the duty done by United States rollin 
stock, and on this point Mr. Shinn furnishes a great de 
of valuable information. There has been a gradual 
augmentation in the power of standard locomotives, and 
an increase both in the s of goods trains and in their 
weight. Thus on the Pennsylvania Railway the standard 
i engine of 1872 had cylinders 18in. diameter by 
22in. nq with six driving wheels 4ft. 2in. diameter, 
and the load on the Pittsburg division was eighteen loaded 
cars. The present standard engine has cylinders 20in. 
diameter and 24in. stroke, and eight driving wheels 
4ft. 2in. diameter, and its load is twenty-eight cars. The 
average train loads on the three lines we have named has 
increased from 112 tons to 275 tons, counting both 
ways, and so including returned empties; the whole 
average increase amounting to 67 per cent. in round 
numbers. But, perhaps, the most important fact cited 
by Mr. Shinn is that in consequence of the im- 
provement which has been effected in permanent way, the 
cost of engine repairs has been largely reduced. On the 
Pennsylvania road, for example, the cost of engine repairs 
for every 100 miles run in 1865 was 16°45 dols., in 1870 it 
was 9°13 dols., in 1879 it fell to 5°30 dols.; in 1880 it rose 
again to 7°02 dols., while in 1881 it was 6°02 dols. This is 
still high, as compared with the cost of repairs on several 
of our railways; and it is to be regretted that Mr. Shinn 
did not favour his hearers with some statement of the 
precise nature of this expenditure. As to rolling stock in 
the shape of cars, that has been augmenting in size, and 
the standard car on the more important lines now carries 
40,000 lb., or nearly 18 tons. The weight of the car is 
about 10 tons. 

Considerable alterations have been made during the last 
few years in the system of working locomotives in the 
United States. At one time each “engineer” had his own 
engine, and when he rested so did his engine. But at 
present the engines are worked on what is known as the 
“ first in, first out system,” and by keeping more men than 
locomotives, there is more work got out of the latter. 
On the Pennsylvania railroad in 1870 the average 
number of miles run per annum by goods engines was 
19,244, in 1878 it was 20,000, in 1879 it rose to 24,355, 
and in 1881 it got up to 27,644, the average ton 
mileage in the last year being 5,100,000. It must be 
borne in mind, when comparing this duty with the annual 
mileage of English engines, that the speeds in this country 
are much higher than those adopted in any other country 
for the haulage of goods, The late Mr. J. Edgar Thomson, 
president of the Pennsylvania Company, stated in 1867 
that the speed of a freight train should not exceed six 
miles an hour. The time-table _— of American goods 
trains is now fifteen to twenty miles an hour, or one-half 
to three-fourths of that of most English goods trains, and 
less than that of English mineral trains; coal trains on 
some lines are, however, run at over thirty miles an hour 
in this country. Mr. Shinn speaks strongly on the neces- 
sity of getting as much work as possible out of each car, 
truck, or wagon ; and he argues, and with much force, that 
the remedy for a block of goods on a road is not more 
cars but more work got out of each car; while he maintains 
that the more rolling stock any company esses the 
smaller will be the quantity of work got out of that stock. 
In proof of this contention he gives figures; thus on the 
Union Line there were, in 1876, 3938 cars; the average 
mileage was 88°85 per day. But in 1882 the company’s 
stock had increased to 6041 cars, and the mileage had 
fallen to 44°82, or nearly one half. These figures show 
that during 1877-78 and °79, when the number of cars 
remained nearly stationary, the average mileage did not 
change materially, while with the steady increase in the 
number of cars from 1880 to 1882 there is a more than 
correspondingly decreased average mileage. While the 
number of cars and ber be 
respectively as 1, 1°16, 1°44, and 1°4 e average of m 
run per secular day in 1879 bore to that of 1880-81 and '62 
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respectively the proportion of 1:29, 1°48, and 1°77 to 1. 
not y we may remark, that this 
diminution in efficiency is due wholly to a superabundance 
of rolling stock; but no doubt it is a powerful influence 
appertaining in that direction. We regret that we cannot 
follow Mr. Shinn further on this interesting topic. We 
fear, indeed, to weary our readers with statistics, which 
make dry reading; but we cannot resist reproducing the 
following e, which is eminently suggestive :—“ It is 
probable that the test loss from the non-movement of 
cars results from their absence on foreign railroads, Not 
only do many railway officials allow ‘foreign cars’ to be 
used systematically in their local traffic, but they allow 
them to stand on sidings and in yards, and do no good to 
anyone. A coal company owning 100 cars recently found 
but forty-two of them in its .own trade; the remaining 
fifty-eight had been absent from a week to two months, 
and one was found in a furnace yard loaded with ore 
laced on it nine weeks before! An investigation made 
L the writer in 1869 showed that the cars of the Pitts- 
burgh, Fort Wayne, and Chicago Railway absent on 
other railroads in March and October, 1868, had made 
an average mileage, while so absent, of 20°57 miles per 
day, for which the Pittsburgh, Fort Wayne, and Chicago 
Railway Company then received 14 cents per mile, or the 
munificent sum of 30°85 cents per car per day. The rate 
of car mileage has been since uced, first to one 
cent, and then to three-fourths of a cent per mile run, so 
that on the present basis the company would receive for 
similar mil 15°42 cents per car per day. As my 
statements show a generally decreased movement of cars, 
it is not likely that the present average movement, when 
on foreign railroads, equals that found for 1868. The only 
effective way to bring about a prompt return of cars to the 
i of the company owning them, is to make it the 
interest of the foreign company having them to return 
them te their owner, which it manifestly is not under 
one regulations. This can best be effected by a per 
iem charge for cars when on foreign roads.” 

Have British traffic managers anything to learn from 
their American brethren? On the whole very little. It 
has long been known that American locomotives are much 
less economical in the consumption of coal than English 
engines, and we venture to assert that in this country we 

t quite as much out of our rolling stock, if not a great 
deal more, than they do in the United States. The adop- 
tion of larger trucks than those now used for some classes 
of traffic might be worth consideration. ‘lhe Great 
Western broad gauge trucks, for example, carry much 
more than narrow gauge trucks, and there was found to 
be a certain advantage entailed. But so long as the dead 
weight moved continues to bear the same relation to the 
paying load, it is difficult to see how anything could be 
gained by altering the size of trucks. English railroad 
men will see that English methods of dealing with railway 
traffic are, after all, not inferior to those adopted else- 
where, and will be disposed to join with us in thanking 
Mr. Shinn for supplying information which may prove 
serviceable in refuting charges of extravagance in the con- 
duct of railway traffic which have been brought against us 
by Americans in times past. Even in railway manage- 
ment Brother Jonathan does not whip all creation. 


THE FOUNDERING OF STEAMSHIPS, 


Tur sinking of the Cimbria and the frightful loss of life 
attending it, following so quickly as it does on the sinking of 
the City of Brussels, powerfully draws attention to the utter 
carelessness or thoughtlessness with which we go to sea or allow 
owners of iron ships to take us out tosea. Trusting to the reputa- 
tion of great shipowning companies and their captains, thousands of 
people weekly take berths in well-known ships, thinking that 
they will continue to escape from accidents and that the ships 
are better able than others to withstand danger even if they do not 
escape it. But the accident occurs and reputation goes, for all 
ships alike are seen to be mere metallic sheets which break like 
eggs and sink like stones. We have on several occasions dealt 
with the various aspects of the peculiar shortsightedness by 
which our shipowners send ships to sea with insufficient and 
inefficient bulkheads, and the false economy which leads them to 
dispense with the pumping power which, for a few hundred 
pounds, would keep a ship afloat long enough to save all lives or 
get to shore, if not to get to port. Until passengers, however, begin 
to inquire for themselves as to the relative structural and equip- 
ment merits of steam vessels in which they propose to go to 
sea, few of the shipowners will do otherwise than build as they 
have built, equip as they have equipped, and run the risks they 
have been accustomed to run. High-speed, elaborate fittings, 
decorations, and sumptuous table are the things chiefly called 
for by the travelling public—and they are obtained. When 
complete bulkhead construction, designed as engineers would 
design bulkheads to do the work which bulkheads ought to be 
able to do, is demanded by the public, and those ships which 
are best made in this respect are the best patronised, then shall 
we get safer ships. It is high time that the general reader should 
be able to get some useful information on this subject, and that 
naval matters do excite considerable general interest was proved 
by the success of the Naval and Submarine Exhibition held at 
Islington last year. In the catalogue of that exhibition 
there is a paper which just now has particular claim 
to public attention. It is an essay on “The Foundering of 
Steamships, and How to Prevent It; or Design and Equipment 
versus Insurance,” by Mr.S.H. Terry, A.M.I.C.E. It isoneof several 
essays which are promised to accompany the second edition of that 
catalogue. As we do not know where it is to be obtained, we must 
express the hope that the catalogue, of which it is to form part, 
will soon make its appearance. After touching upon the loss of 
life and property at sea during the past eight years, Mr. Terry 
deals with questions relative to the design and structural strength 
of bulkheads, referring in particular to the cases of the Teuton 
of the Arizona, the Douro, and the Yrurac Bat, which 
afforded excellent examples by failure and by success of the 
value of efficient bulkheads. The Teuton, it may be remem- 
bered, sunk off the Cape, owing to the sudden collapse of one of 
her bulkheads, three hours and a-half after striking on a’sunken 
rock, and great was the loss of life that followed. Mr. Terry 
gives some figures showing the utterly insufficient strength given 
to these bulkheads, which consist usually of plates din. in thick- 
ness or less, stiffened by a few angle irons, quite invapable of 
supporting a hydrostatic pressure of 6 lb, or 7 Ib, per aquare 


inch, The Douro was struck off Cape Finisterre by the Yrurac 


Bat and sunk in about thirty minutes, the Yrurac Bat sinking in | will be 


half that time. The Arizona afforded an example of the value 
of a well-made collision bulkhead when she struck an iceberg in 
November, 1879, while running, it is reported, at 14 knots an 
hour, and when her bows for a length of 20ft. were stove in, 
crumpled and bent in upon themselves, her collision bulkhead— 
35ft. from her stem—remaining tight. It must, of course, be 
admitted that the bulkhead of the Arizona had a much better 
chance of doing its duty than did those of the City of Brussels, 
the Douro, and probably the Cimbria, for the Arizona struck the 
iceberg fair ahead, and the bulkhead was not only one of the 
strongest in the ship, but was one of the least width; while in 
the City of Brussels the collision seems to have taken place just 
at a bulkhead, thus knocking two compartments into one ; but in 
this, as in other cases, the ship might have been kept afloat 
with a consumption of steam insignificant as compared with the 
boiler capacity on board the ship, as we pointed out in our 
impressions of 14th April, 1882, and 12th of the present month. 
Passing on to a consideration of the amount of freeboard as 
affected vy the existing tonnage laws, Mr. Terry devotes 
a considerable part of his paper to questions of equip- 
ment, particularly the means of steering, unprotected stoke- 
holes, bilge pump suction and discharge pipes, water-ways, 
water-tight doors and sea connections, boat-lowering apparatus, 
and certain questions relating to the working of ships. To 
fitting ships with large pumping power he devotes, and usefully, 
a good deal of space, and shows that pumps of capacity 
sufficient to have kept the City of Brussels afloat until 
now can be had for considerably under £1000, while the 
pumping power necessary in most cases would cost but a few 
hundreds. But in an earlier of his essay, quoting THE 
ENGINEER of 14th April, 1882, he draws attention to what may 
be looked upon as an absolutely essential and fundamental 
reform in the existing tonnage laws. No iron passenger ship can 
be said to be constructed from the best design, or in the manner 
most likely to ensure safety in case of collision or running on a 
rock, unless she is provided with a double bottom. Under the 
existing tennage laws, however, these structural cavities are 
measured as tonnage-carrying space, and thus the shipowner is 
made by law to pay a high tax for adopting one of the best 
measures of safety, for of course, as all our readers are aware, 
the space between the two bottoms is absolutely useless for 
stowage. 


FLUID CARBONIC ACID FOR EXTINGUISHING FIRES, 

An apparatus, devised by W. Raydt, for this purpose consists 
of an iron cylinder filled with fluid carbonic acid and a large 
vessel filled with water, which is placed in connection with the 
iron cylinder in such a way that the carbonic acid shall stream 
through the water when the apparatus is to be used. Carbonic 
acid, as is well known, possesses the property of becoming liquid 
under a pressure of about 40 atmospheres, and occupies then about 
1-450th of its bulk in gas. A receiver containg 100 litres, 
therefore, will hold carbonic acid which, as gas, would occupy 
45,000 litres. When used a valve reduces the pressure of the 
gas to the requisite amount, and all that is necessary is to screw 
on the conducting pipes, which will then convey to any desired 
height the water which, in this case, is saturated with carbonic 
acid, and which more readily and quickly extinguishes 
fire than does ordinary water. The first great experiment with 
the Raydt Extinctive apparatus has been made by the Krupp’s 
Fire Brigade, in Essen. The Director and Chief of this tire 
brigade say that the main advantage of Raydt’s method consists 
in the fact that when dealing with a fire which has broken out, a 
stream of water can at once be thrown without any prepara- 
tion whatever, and the stream provided is one of an 
extreme activity for extinguishing fire. It is said to require 
little personal attention, and is readily handled. It is 
intended for use in theatres, factories, and such kind 
of establishments as are especially exposed to danger from 
fire, as also for use on board ships. They are of opinion that in 
many larger theatres, factories, and fires on board ships, by a 
ready employment of the Raydt Extinctive apparatus, all damage 
may be avoided. The Berlin Fire Brigade has also recently 
made an experiment with the Raydt’s apparatus, and the 
Director in that city pronounces himself very well con- 
tented with the result. When setting it in order, the 
adjustment of the jet which is driven by the fluid acid is 
made once and for all, and when there is no fire the carbonic 
acid remains unchanged under pressure in the wrought iron 
cylinder. The fabrication of the fluid carbonic acid is now 
carried on on a large scale at Krupp’s steel factory. F. Krupp, 
jun., has found a use for it in the preparation of cast steel, and 
for this as well as other purposes the carbonic acid is prepared at 
Essen in the liquid form. ‘The pump is so arranged that it can 
yield daily about 500 kilogs. of the fluid acid. The transport 
of the latter by rail, in wrought iron cylinders or bottles, is 
freely carried on. Each bottle before use is submitted to a 
pressure to test it amounting to one of two hundred and fifty 
atmospheres, while the gas itself only exerts a pressure of about 
fifty atmospheres. 


COKE PRODUCTS IN DURHAM. 

AccorDING to the statement of Sir Joseph Pease, success 
has attended the effort of Pease and Partners, Limited, to obtain 
bye-products from the manufacture of coke at the great works of 
the company at Pease’s West, in Durham. The system that has 
for some time been in operation is that which has been very suc- 
cessful at Terrenoire in France—the “Simon” system. It may 
not be generally known that twenty years ago Messrs. Pease 
attempted ther method to obtain these valuable products, 
but not with commercial success. There has been, however, a 
marked change in the condition of the coke trade in that period, 
and also in the relative value of the materials and products. 
The coke manufacturer has come to be one of the greatest of 
the consumers of coal in Durham, and hence the waste that was 
comparatively small a score of years ago is now very great. It 
is thus increasingly needful that there should be some endeavour 
to obtain the waste products that have been so long given off 
and this need is greatly increased by the fact that the Scotch 
ironmasters have perfected plant for collecting from the coal that 
they burn in their blast furnaces the same bye-products. The 
relative conditions of the iron trade in Scotland and Cleveland 
would be much altered in favour of the former if the ammonia 
and tar were only collected there. It is thus found increasingly 
desirable to utilise the waste products, and thus to cheapen the 
cost of the production of coke; and though no figures have 
been supplied, yet we have the statement of Sir Joseph Pease 
that not only is the attempt to obtain these products com- 
mercially successful, but that there is an improved percentage of 
coke from the altered ovens—a fact that is of great importance. 


LECTURES ON ELECTRICITY, 


series of six lectures, rendered the more attractive by the 


A 
well-known ability of the lecturers, is about to be given under 


the auspices of the Institution of Civil Engineers. ‘Th lectures 
i given on set Thursday evenings by members of the 
Institution, admission being as to its ordinary meetings, that is 
to say, members, associates, and students will have the right of 
personal admission, and every corporate member will have the 
privilege of introducing one friend. Those not connected with 
the Institution will therefore only gain admission by the intro- 
duction of a member, the lectures being free, but not to the 
general public. The first will be on the 15th February, on “The 
Progress of Telegraphy,” by Mr. W. H. Preece, F.R.S.; the 
second on the 1st March, on “Telephones,” Sir Frederick 
Bramwell, F.R.S.; the third on the 15th h, on “The 
Electrical Transmission and Storage of Power,” by Dr. C. 
William Siemens, F.R.S.; the fourth on the 5th April, on “Some 
Points in Electric Lighting,” by Dr. J. Hopkinson, F.R.S.; the 
fifth on the 19th April, on “ Electricity Applied to Explosive 
P ” by Professor F. A. Abel, C.B., F.R.S.; the sixth on 
the 3rd May, on “ Electrical Units of Measurement,” by Sir W. 
Thompson, F.R.S. 


LITERATURE. 


Des Ingenieurs Taschenbuch. Herausgegeben von dem Verein 
“Hiitte.” Sm. 8vo, pp. 1053. 12th Edition. Berlin. 1883. 
Tue volume before us is a further proof of the activity of 
the very useful technological society Hiitte, which was 
established at Berlin about thirty years since for the 
publication of detailed drawings of plant, machinery, 
and works’ buildings, the designs being furnished by 
the members themselves, and in all cases restricted to 
works actually executed. In addition to this principal 
object, a “ Vade-mecum Committee” of the society is 
entrusted with the duty of revising the ‘“ Engineer’s 
Pocket-Book,” and the latest result of their labours under 
its unpretending title is probably the most complete eom- 
pendium of data in all the branches of knowledge apper- 
taining to engineering practice that has yet appeared. The 
material is divided into thirteen sections. The first, of 113 
pages, is devoted to mathematics and geometry; the 
second, pp. 114-206, to statics and dynamics; the third, 
pp. 207-222, to heat, including the general principles of 
thermodynamics and their application to permanent gases 
and steam; the fourth section, pp. 223-285, devoted to 
strength of materials, includes an elaborate discussion of 
the strength of springs of different kinds, and the list of 
standard sections for rolled bars adopted by the German 
engineers and architects ; the fifth section, on the “Statics 
of Building Construction,” pp. 286-334, has been consider- 
ably extended, and the results of the researches of 
Launhardt, Weyrauch, Miiller, and others, into the stability 
of various forms of girder and arch construction, have been 
incorporated ; the sixth section, on “ Machine Elements,” 
pp. 335-425, has been carefully revised, and additions, 
mainly from Reuleaux, have been made in the articles on 
screws, teeth of wheels, bearings, and chains. The 
American practice of driving beits for large power is given 
from Radinger’s report, and much additional information 
has been furnished by different manufacturers as to the 
working strength of ropes and chains. The s devoted 
to link parallel motions has been abridged, while that 
on fly-wheels and centrifugal regulators has been consider- 
ably increased, the latter may be noted as especially complete. 
In the seventh section on “ Motors,” pp. 426-476, the 
article on tubines has been completely re-modelled, as 
well as the subject of steam engine calculation, which is 
given as a partial extract from a forthcoming work by 
Professor J. Hrabik. Tokei’s approximate construction for 
slide valve diagrams, and a section on the investigation of 
indicator diagrams, are also new, and tables of the dimen- 
sions and duty of Lehmann’s air engines and Otto’s gas 

engines complete the additions. 

In the eighth section, pp. 477-526, on “ Shipbuilding,” 
the rules for the dimensions of ships adopted by Lloyd’s 
and the Bureau Veritas have been omitted, the space being 
utilised for rules for masting and draughting sails from the 
“Dutch Memoriaal van de Marine.” Froude’s method for 
determining the resistance of ships and the determination 
of the dimensions of receiver compound engines, both by 
graphic and analytical methods, are other additions. 

he ninth section, on “Railways,” pp. 527-662, is very full 
of matter, whether as regards construction, rolling stock, or 
working, and will be found of great interest as a full 
epitome of the principles adopted in the working of rail- 
waysin Germany. The tenth section, pp. 663-690, devoted 
to working machines, has been re-modelled as regards 
machine tools and data concerning Sulzer Brothers’ centri- 
fuga! pumps and ventilators; pulsometers and steam 
dredgers are added. 

The eleventh section on “Technology,” pp. 691-785, 
contains a very good account of milling processes and 
other articles on textile industries, flax, cotton, and wool, 
spinning and weaving, dyeing and printing; silk, however, 
being omitted, paper manufacture from rags, wood pulp,and 
straw, brewing, distilling, and sugar manufacture, and gas 
manufacture. The chapter on sulphuric acid, soda, and 
bleaching powder has been omitted, as a special pocket- 
book devoted to chemistry and metallurgy is nearly ready 
for publication. Part of the latter subject, that of iron 
smelting, has been retained, and forms the twelfth section, 
pp. 786-835. This has been considerably increased by 
data giving the newest practice in Bessemer works, both in 
the acid and basic processes. The section on the manufac- 
ture of malleable iron is also full of interesting matter. 
In the thirteenth, or final, section of the text, pp. 836-927 
devoted to building construction, tables of the results 
obtained at the Berlin testing station on the strength of 
stone, brick, cements, and brickwork are added, as well as 
numerous other details on roofing felt, warming, ventila- 
tion, and the valuation, duration, and cost of maintenance 
of buildings. An appendix, containing a very large 
numberof useful tables—among others, of weights of metals, 
for the conversion of different mechanical units according 
to the duodecimal into the metrical scale, and notices of the 
principal statutes in Germany affecting industrial pursuits, 
such as patent law, liability for accidents, apprenticeship 
regulations, official rules as to steam engines and boilers 
&c,-—brings the volume to 1020 pages, and it is concluded 
by a very full subject-matter index, 
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FIRE-BOX ROOF BAR 


DRILLING MACHINE 


MESSRS. CRAVEN BROTHERS, MANCHESTER, ENGINEERS. 


RECENTLY our Lancashire correspondent, in his “ Notes” 
district, referred briefly to several special ma- 
chines he had an opportunity of inspecting at the works of | accessible tools, t.c., the chisel and file. Hence, it is evident that 


Messrs. Craven Brothers, of Manchester, and we now give 
an illustration of one of these machines, made by this 


firm for the Midland Railway J.ocomotive Works at 


*3% 


| has been found impossible to make an even and true surface for 


the brass or copper joint to rest upon when using the only 


a tool performing this species of repair work satisfactorily and 
cheaply, will not only save money to its users, but will com- 
mend itself solely on its own merits. This machine is also 


Derby, where, we understand, it has given very satisfactory | 


results for the special purposes for which it has been designed. 
The machine 


p to the drilling either of new holes for studs or the 
drilling out of old studs when broken off. It is also used for 


, which is constructed fordrilling and tapping the roof | milling out the parts on new work, and for repairing same when 


bars of locomotive boiler fire-boxes, has seven spindles, 8$in. centre eaten away. 


to centre, and each spindle is balanced by a weighted lever, with | 


It is supported and adjusted to the surface to be grooved or 


a handle to each, projecting in front conveniently for the atten- | milled by four studs running through two hollow arms, which 


dant. The spindles are driven by bevel and spur wheels, with 
pulleys on each end of the shaft, one with an open and the other 
with a cross belt. The roof bar to be drilled is fixed in a trough 


and tapping ; the table and the trough are raised by a self-acting 
motion, at the proper speed for drilling, and there is also an 
independent raising and lowering motion, at a quick speed, by 
power, to take out or put in the roof bar. After the seven 
holes have been drilled, the drills are taken out of the spindles 
and taps substituted for them, when the seven holes are tapped. 
The spindles being balanced, and moving freely through the 
bearings, the attendant forces down the spindles by the levers 
in front to start the taps, which feed themselves down by the 
pitch of the thread. When the taps have got to the required 
depth the attendant reverses the spindle by moving the strap 
bar by means of the lever placed in the front of the frame, and 
the spindles being driven by an open and cross belt they are 
readily made to run in either direction. The drilling and 
tapping of the seven holes having been completed, the roof bar, 
by means of a screw, is moved 4}in. endways, and the operation, 
as described above, is repeated for drilling and'tapping seven 
other holes, the fourteen holes when finished having a uniform 
pitch throughout of 44in. The roof bar is held in the trough by 
the set screws at the sides and ends ; when drilled and tapped 
these are unscrewed and the table lowered by the independent 
motion. Two spindles fixed on the bed plate pass through the 
bottom of the trough, and by lowering the table these spindles 
come in contact with the roof bar and raise it out of the trough. 


FLANDERS’ STEAM CHEST SEAT MILLING 
MACHINE. 

THis machine is a companion to the valve seat rotary planing 
machine illustrated in our impression for January 12th. It is 
claimed to be the only tool ever adapted to supersede the slow 
and expensive operation of cutting a groove in the surfaces 
joining the steam chest seat, with hammer, chisel, and file. It 
will do the work perfectly, and in one quarter of the time now 


required, without skilled labour, by hand or power. Persons 
experienced in American locomotive and engine repairs are aware 
that the surfaces forming the joint between the steam chest and 
the cylinder become so badly corroded as to cause a leak. It is 
customary, in order to secure a tight joint for the steam chest 
where the iron has become corroded, to cut a groove the width 
of the steam chest sides and then to drive into or fill up the 
recess or groove thus formed with a brass or copper strip. It 


impart movement to the 
magnet controlling the i 


| in turn support the V’s or slide. This slide carries a head 
| containing a spindle similar to a drill press, and this head 
| receives a transverse movement by means of the screw, as 
under the spindles, which is filled with lubricant for drilling | sh 


own, the milling spindle being driven by bevelled gears and a 
transverse shaft. The cutting or grooving is performed by a 
face milling cutter inserted in the end of the spindle, and is fed 
up and down by means of a screw and small wheel, and when 
the proper depth for a cut is reached the horizontal movement 
of the spindle is prevented by means of a check nut on the 
small screw. The sliding or tool head is fed in either direction 
by means of change feed gears at the end of the screw, and in 
case of drilling a hole or milling down to the desired depth of a 
groove the head can in a moment be made independent of the 
transverse feed screw, while the spindle is rotated by the driving 
shaft. But two settings or adjustments of the machine are 
required for all four sides of the steam chest seat, because, when 
the groove is finished on the outer side of the valve face, all 
that is required is to loosen the top nuts on the studs support- 
ing and passing through the arms, lift up the machine and 
replace it facing the boiler, when, having been secured, work can 
be resumed. The same applies to the other sides, the forward 
and back ends; having set it for one and finished the cut, turn 
the machine about and replace it on the same studs. 


GOSLING’S FUEL ECONOMISER. 
THE accompanying engraving explains itself. The invention 
consists in placing discs in the flues of stationary boilers to com- 
pel the gases to strike against the sides and top of the flues, 


= 


The invention is being introduced by Mr. Thomas, of Oxford- 
road, Manchester. It has, we understand, been fitted to a con- 
siderable number of boilers, and is giving great satisfaction. 


REGULATOR FOR DYNAMO-ELECTRIC 
MACHINES. 


THE acoom ing engraving illustrating a tor for dynamo- 
electric touted in the United States 
by M. Hiram §8. im, of Paris. The inventor claims the 


combination, with a dynamo-electric machine, of brushes 

arranged to revolve about the commutator, a system of gears for 

shifting the brushes, a reciprocating lever or pawl arranged to 
i either direction, and an 


‘of the reciprocating pawl, all sub, 


JAN. 26, 1883. 
stantially as set forth. The combination, with a niaieaints 
brushes arranged to revolve about 

- spe of gears for shifting the brushes, a rock shaft oscillated 
e armature shaft, a lever or paw! for im: ig erent to the 
with and reci ted 


haft, as 
described; a lever or pawl 4 by the rock shaft and 


e brush-shifting gears, and 
electro-magnet for controlling the degree of doves of the yeni, 


whereby the brushes may be turned in either direction, as and for 
the set forth. combination, with a dynamo-electric 
machine, of a bed-plate secured to the field magnets, a brush- 
shifting mechanism mounted on said plate, gearing with a 
revolving brush-holder, a second base or plate —— 
stan above the first, electro-magnets mounted thereon, 
connections from the same to the brush-shifting mechanism, these 
= being constructed and bined in substantially the manner 

escribed. The combination, with a dynamo-electric machine and 
regulator, substantially as herein described, of a er 
shunting circuit around the field of said machine, and an electro- 
magnet in a circuit derived from that of the machine, constructed 
or arranged to close the said shunt circuit, substantially as set forth. 
In a regulator for dynamo-electric machines, the combination, with 
a reciprocating pawl and electro-magnet controlling the same, of 
ratchet wheels formed as described, a revolving brush-holder, and 
a on gears between the holder and the ratchet, substantially 
as 


STEAM PowER ON TRaAMWAYS.—Correspondents are writing to 
the Leeds Mercury complaining that, though steam power on 
tramways is n to relieve horses of the fearfully heavy 
work of ascending Headingley-road, Leeds, and perhaps neces- 
sary that tramways may in future be enabled to pay at all, 
the engines should be made so that they do not eject showers of 
sparks which would be the cause of fearful accidents if they alighted 
on some horses’ backs, and perhaps worse still if, as ascending the 
hill with a hea load, the any sparks then thrown out were to 
alight on loads of hay or more combustible material. The Leeds 
people are of a practical turn of mind, and accept the inevitable 
adoption of m: i wer in some form or other with a good 
grace; but they do not like showers of heavy sparks from tramway 
engines. 

E MANCHESTER SHIP CANAL.—The decision in this case was 
given on Tuesday by Mr. Frere, one of the examiners, before whom it 
as argued on Standing Orders. Petitions have been presented against 
the Bill alleging that the promoters had failed to comply with the 
Standing Orders, inasmuch as they had neglected to deposit the 
necessary plans and sections relating to a low-water channel and 
other works, and had not made the parliamentary deposit of 4 per 
cent. The promoters replied that they were not in a position to 
fulfil these requirements, and stated that their Bill was a “‘second- 
class Bill,” and one in which, as they took yng powers, it was 
not necessary to specify the exact details. Mr. Coates—Dyson and 
Co.—represented the promoters; and Sir Theodore Martin, Mr. 
Pritt, and Mr. J. C. Rees appeared for the petitioners. Mr. Frere, 
in giving his decision, said that the allegation in the memorials 
against the Bill stated that the Standing Orders had not been 
complied with, inasmuch as no plan or section of the low-water 
channel had been made or deposited. This ehannel was several 
miles in length, and it was proposed to construct it in a anent 
manner, and with a depth and to ships of 
a e tonnage to go up to a point on the Mersey where there was 
rep at low tide. This was acknowledged by the promoters as 
well as the petitioners to be a work of magnitude and importance 
such as was rare even in the present day. It was a work of which 
plans and sections ought primd facie to be deposited. The 
arguments of Mr. Coates were two-fold. First, he had called 
attention to the ——- of the Mersey Conservancy Acts, that 
the conservators had powers to dredge and deepen the channels of 
the river, or to authorise the same to be done; and, therefore, that 
this was not a work beyond the powers so given to the conservators. 
Mr. Frere considered, however, that the work proposed was beyond 
the powers of the body to whom the conservancy was intrusted. 
Though the Commissioners had power to deepen and widen the 
channels of the river for the purpose of maintaining the existi 
navigation, such a work as was now be pany was not contempla 
in their Acts, and they were gy ed with no funds for such a 
work, The second ground of Mr. Coates was the impossibility of 
laying down a definite line for the proposed channel, and of giving 

lans and sections. He—Mr. Frere—had no doubt that before 
is portion of the scheme was brought before Parliament ae 
and sections of the works ought, in compliance with the 
Standing Orders, to have deposited, and that the estimate of 
the cost and the deposit of 4 per cent. on that estimate should have 
been made. Mr. Frere then said that he would report the case to 
the House. The Bill will come on appeal before the Standing 
Orders Committee at its first meeting. 


| the reciprocating pam ail substantially Set 
: : — The combination, with a dynamo-electric machine, of brushes 
arranged to revolve around the commutator, a system of gears for 
ae ae s 1 shifting the same, a rock shaft and connecting gear between the 
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With regard to the preceding table, it is to be remarked that 
both Fossano—Italian—powder and prismatic—German—powder 
were provided for the experiment, but, finding that there was 
little to choose between them, the committee decided to adhere 
to their own explosive. Rounds 13, 16, and 18 were fired with 
almost the full elevation possible, namely, 11 deg. 50 min., and 
therefore did not register their velocity because they passed over 
the. screens instead of through them. The range out to sea was 
evidently enormous, but formed no part of the test trial, and was 
therefore not measured. The shot was 184 sec. in the air before 
touching the water. Round 17 was fired with almost full depres- 
sion, namely, 3 deg. 50 min., and plunged into the sea below the 
screens, throwing up a magnificent column of water about 100ft. 

igh. 


The results of these experiments have shown that guns 
weighing 100 tons can be manipulated with greater ease by 
means of hydraulic power than the 12-ton 9in. gun without it. 
The whole apparatus takes up very little room, and is perfectly 
simple in its character. There is no reason why a gun of 150 
or 200 tons should not be manipulated with equal ease. 


LOCOMOTIVE ENGINES—DANISH STATE 
RAILWAYS. 

WE illustrate this week a standard passenger train locomotive 
for the Danish State Railways, six of which have been working 
for about four months, and given every satisfaction. The 
designs were prepared in the office of Mr. Otto Buss, locomotive 
superintendent of the line, at Aarhus, and the locomotives were 
built to them by Herr Borsig, in Berlin. The execution of the 
workmanship is excellent in every respect, and does high credit 
to the builder. 

The weight of the engine empty is 28°8 tons, in working order 
31°6 tons, i.¢., 19°6 tons on the coupled wheels and 12 tons on 
the truck, which latter is constructed on the Pennsylvanian 
system. The weight of the truck is 2‘9tons. The weight of the 
~tender with 7 tons of water and 3 tons of coal is 19 tons. Ona 
trial trip one of the engines hauled ten carriages, the total weight of 
which was 91 tons, a distance of sixty-eight English miles in one 
hour and forty-five minutes, three stops excluded, a speed of about 
thirty-eight miles an hour, with perfect ease, though this line 
has long and sharp curves, and many gradients 1 in 100; the 
longest of the latter is full five English miles in length. The 
engines have been tried several times at a speed of sixty English 
miles an hour, and proved to be very steady. We give the follow- 
ing dimersions in English measure :—Grate area, 14°04 square 
feet; heating surface, fire-box, 7671 square feet; 140 tubes, 1iin. 
outside diameter, 707°5 square feet ; diameter of driving wheels, 
5ft. 6}in. English; diameter of truck wheels, 2ft. 64in. English ; 
rigid wheel base of engine, 8ft.; total wheel base of engine, 
21ft. 5in.; total wheel base of engine and tender, 37ft. Sin.; dia- 
meter of cylinders 16in., stroke 22in.; boiler pressure, 142 1b. per 
square inch. Both engine and tender are furnished with Hardy’s 
continuous vacuum brake, which has given every satisfaction on 
the Danish lines. The tender is carried on two axles with a 
wheel base of 9ft. 10in., its length being limited by the turntables. 

We are indebted to Mr. Bass for the drawings from which our 
engravings have been prepared, and for the preceding informa- 
tion. 


FOUR FORTHCOMING AGRICULTURAL EXHI- 
BITIONS. 


We have before us particulars of four important forthcoming 
agricultural exhibitions, all of either a national or international 
character, and it will doubtless be serviceable to many readers 
if we here place on record some information concerning them. 
We take them in the order in which they will be held. 

First, then, comes an exhibition fixed to take place in Lisbon 
in May next, under the auspices of the Central Portuguese 
Agricultural Association, and under the presidency of his Majesty 
Don Fernando. In the programme, which has only just come 
into our hands, we notice that the chief objects include the 
selection of the best ploughs for, the culture of the vine, and that 
trials will be held of machinery, &c., used in the production of 
wine and butter, in harvesting, thrashing, or grinding corn, in 
raising water, &c. Live-stock, and every species of agricultural 
and horticultural produce will be exhibited, as well as native and 
foreign agricultural machinery and imp! ts, harness, &c. The 
exhibition of live-stock will last one week, but all other exhibits, 
except those of a perishable nature, will remain on view for two 
months. As regards the premiums offered for competition, we 
have no knowledge, but we believe that this information, toge- 
ther with fuller details, may be obtained from the secretary to 
the Royal Central Portuguese Agricultural Association, Rue do 
Principe, Palacio do Dugue de Cadaval, Lisbon, to whom appli- 
cations from intending exhibitors must be addressed before the 
end of February. 

Another exhibition which is likely to attract a number of 
British ‘agriculturists, is that announced as an International 
Colonial and General Export Exhibition to be held at Amsterdam, 
extending from May till October. The p me is one of the 
most comprehensive which we have seen for a long time, and we 
can only indicate some of the features which will more imme- 
diately interest readers of Tue Encinzrr. Passing over the first 
or “colonial” section, we come to the second, which will com- 
prise articles for export to the colonies and trans-oceanic posses- 
sions, arranged in six groups, viz., furniture and upholstery ; 
clothing, linen, and accessories; dietary, chemical products, and 
modes of packing them; machinery and implements, and means 
of transport; building, and articles of export exclusively for the 
use of the native population. 

Yy great efforts are being made to secure a good repre- 
sentation of English exhibits at the International Agricultural 
Exhibition to be held at Hamburg from the 3rd till the 10th of 
July, about a week before the annual show of the Royal Agricul- 
tural Society of England, the Council of which have appointed 
delegates to officially represent them at Hamburg. We are in- 
formed that an influential English committee is now in course 
of formation for the purpose of promoting exhibits being sent 
from this country. The exhibition was originally announced as 
one of “animals connected with agriculture,” and a general im- 
pression has, therefore, prevailed that the show would be con- 
fined to live stock. This, however, is an erroneous idea, for the 
seventh section will consist of stables, fittings, machinery, and 
implements, arranged in four distinct classes :—(a) Arrangements 
and fittings for cattle in pasture; (b) fittings, &c., for use of 
stalled cattle; (c) separate fittings and arrangements for stables ; 
and (d) utensils for tending, feeding, and employment of 
animals. In the last-named class wil be found utensils necessary 
for the tending and feeding of animals in pasture or in stables; 
veterinary and shoeing arrangements; gearing required for 
draught cattle and beasts of burden; means of transport, carts, 
wagons, field tramways; and machines for compressing and 
baling hay and straw intended for transportation, and for tearing 
and pressing turf litters. Gold, silver, and bronze medals, and 


“honourable mentions ” will be distributed. “Special honorary 
prizes ” may also be awarded. 

Lastly, we call attention to our own Royal Agricultural 
Exhibition, fixed to be held at York on Monday, July 16th, and 
four following days. This year there are to be no field “ trials” 
of an important nature, unless there happens to be a vigorous 
competition for the £25 prize for an efficient portable straw- 
compressing and binding machine, to be worked in conjunction 
with a thrashing machine. An interesting competition may, let 
us hope, result from the offer of £100 “by a member of the 
Royal Agricultural Society,” whose name does not publicly 
appear, for the best equipped dairies—one where the principal 
object is butter-making, and the other where the principal object 
is cheese-making—#£50 being offered in each case. There are, in 
addition, the ten silver medals which in recent years have been 
annually placed at the disposal of the judges to be awarded in 
cases of sufficient merit in new implements exhibited, such 
implements to be shown to be entirely new either in principle or 
in improvements; and the judges are also, as usual, empowered 
to make special awards of medals for efficient modes of guarding 
or shielding machinery, especially when worked by steam, from 
contact with persons immediately engaged in attending to such 
machinery while at work. The fees for space remain substanti- 
ally the same as those in force at Reading. 


LETTERS TO THE EDITOR. 
[We do not hold ourselves responsible for the opinions of our 


FLYING MACHINES. 

Srr,—The discussion is now reduced to the question of the work 
done by a bird when hovering. You deal, however, with two 
points in your remarks—(1) the method of its measurement; (2) its 
actual amount. 

(1) The reason of my having hitherto failed to catch your mean- 
ing is now clear. You took, in conjunction with the weight of the 
bird, its wing velocity; but at the same time you meant to take 
the hypothetical velocity of the falling bird. The two things are 
entirely different. The illustration of the boat was perfectly un- 
necessary to make the matter clear. <A simple statement would 
have sufficed. The work done is, then, rather more than the weight 
of the bird multiplied by the distance it would have passed through 
in any given time at the constant velocity attained sooner or later 
after falling from rest with outspread wings. If, however, you do 
take the wing velocity—as suggested in your article--then the force 
to be taken with it is not the weight of the bird, but the force 
exerted at the centre of pressure of the wing. Either way of 
treating the matter would be theoretically correct, but not practical 
—from want of complete data. 

(2) But in applying the former method you arrive at a result 
which I quite fail to understand. You say that the work expended 
by the bird in hovering will probably be the same that it would 
expend in flying upwards at the above-mentioned constant velocity. 
Now the bird in falling from rest would have its velocity increased 
until the resistance of the air just equalled the pull of gravity, w. 
This is proved by the fact that to ensure the uniform motion of the 
falling weight in Atwood’s machine the other weight must be equal 
to it. The reaction of the cord in this case supplies the resistance 
to the falling weight which the air does to the bird. In flying up 
at the constant velocity, there would be a resistance, not perhaps 
— so great as in falling with spread wings, but still considerable. 

+ this be wi. But in hovering evidently only the pull of gravity, 
or w, acts on the bird. Thus you appear to say, w + wi = w. 
There are here decidedly mistaken views on one side or the other. 

In conclusion, I may point out that you do not allude to the 
question of soaring. All that you say refers toa bird hovering 
without motion—as a whole—relative to air or wind, either hori- 
zontally or vertically. To judge from hawks and other birds, this 
latter requires considerable effort. The whole weight must, we are 
quite agreed, be supported. Not so with soaring ; this is effected 
when either the bird is in motion through the air or when the 
wind effects the same result with a minimum of effort. What 
action supplies the small force that, as shown by my diagram, is 
necessary, is not well understood. Probably it is an imperceptible 
wave action of the flexible wing, which Mr. Breary has demon- 
strated, does take place, and which Dr. Pettigrew has fully dis- 
cussed. Some explanation is needed of the graceful soaring of the 
albatross, which for hours together scarcely deigns to flap its wings, 
or the still more majestic flight of the gigantic condor in an atmo- 
sphere less than half as dense as that in which small birds hover 
with such apparent labour. Until this fact is otherwise explained 
most people will continue to think that the bird in soaring does 
derive assistance from the air, and will refuse to believe that it is 
only upward currents which aid to sustain its weight. 

University College, Bristol, H. S, Suaw. 

January 23rd. 

[We fail to see that Professor Shaw’s present letter has advanced 
matters in any way. eer he gives ~~ the hovering question, 
and concedes that he does not know how birds hover. We main- 
tain, as we have done from the first, that all that birds do in the 
air they perform by violent muscular effort, for the display of 
which they are specially eonstructed. It will be time enough to 
discuss other matters, such as soaring, when we are assured that 
our correspondent has given up the hovering problem as insoluble. 
Let us discuss one thing at a time.—En. Et 


THE PRINCIPLES OF MODERN PHYSICS, 

Sir,—That you regard the subject dealt with by Mr. Browne in 

va last impression—page 38—as possessing importance is proved 

y the space you have given to it. I am therefore emboldened to 
hope that you will permit me to say something concerning Mr. 
Browne’s view. 

With his criticism of Mr. Stallo’s book I have at present nothing 
to do. I shall confine all that I have to say, to Mr. Browne’s own 
theories. It will be seen that he has advanced once more the 
view he put forward in the series of papers on ‘‘ The Foundations 
of Mechanics,” which ger last year in the pages of THE 
ENGINEER. I attacked these views at the time, and Mr. Browne 
having replied to my criticisms in what seemed to me to be a very 
inadequate way, retired from the field. I hope he will not retire 
this time, but will feel bound either to substantiate his assertions 
or acknowledge that he is wrong. Nothing else will suffice. When 
a man advances a theory at great length in the pages of a scien- 
tific journal, he is bound, I think, by all precedent, to defend his 
theory, or confess that he has been mistaken. 

I hold with the German school to which Mr. Browne refers, that 
in the universe we have to deal with two things only, namely, 
matter and motion. Mr. Browne, as I understand him, holds that 
we have to deal with nothing save force and space, attraction and 
repulsion. He substitutes for matter aggregations of force centres, 
= motion he regards not as an entity, but as an attribute or con- 

ition. 

Now, I contend (1) that an isolated force is incapable of achieving 
anything; (2) that no force can be exerted, so far as we know, 
without motion. j 

The reason why an isolated force can achieve nothing is 
that the resistance is invariably the measure of the force as 
regards the resistance. Thus, sup we have a force x operating 
on a body y, whose resistance to the force x = z, then no matter 
what the amount of x may be, its effect on y cannot be greater than 
z. I have urged this view on Mr. Browne in letters which you 
have done me the honour to publish, and Mr. Browne has never 
advanced a single argument to confute my assertion. What that 


assertion means I have explained over and over again. At the 
risk of being wearisome I give illustrations of the truth once 


more. There cannot be a greater pull at one end of a rope than 
there is resistance at the other. A mass of matter falling to the 
earth is impelled by es with no more force than it resists 
gravity. The thrust of a screw propeller is no greater than the 
resistance of the ship, and so on. 

It is an unfortunate circumstance that most people regard this 
proposition as stating something contrary to their daily experience, 
or rather to what they believe to be their daily experience. They 
will argue, How can a train be propelled unless the pull of the 
engine is greater than the resistance? Yet if you point out to 
them that it is not greater, because the pull at one end of a draw 
bar cannot be more than the resistance at the other, they yield 
you but a doubting assent. Even Mr. Browne has in bis ‘* Founda- 
tions of Mechanics” been driven to commit the absurdity of stating 
that the pull at one end of a trace must be greater than the 
pull at the other, or the cart would not follow the horse! 

If Mr. Browne is to maintain the theory which he has laid down 
in your impression of last Friday, third column, p. 38, he must be 

repared to prove that a force can be vo as regards a given 

'y than the resistance of the body. I hold that, whatever the 

force the resistance must always equal it. Thus, then, we see that 
a centre of pure force can accomplish nothing. 

Iturn now to my second proposition, that no force can exist 
without motion. he effect of a force is the production of 
motion, in the mechanical world at all events; but it it absolutely 
certain that matter cannot move of itself, no matter what force is 
brought to bear. If it could then the conservation of energy 
would not be true. If, then, we have a body «x at rest, there is no 
conceivable force centre alone which could put it in motion, for 
a can only be moved by obtaining motion from something 
else already in motion. Before the body x at rest can be made 
to move, some other body y must come into contact with it. The 
resistance which « may be supposed to offer to y is exactly balanced 
by the force supposed to be exerted by x, and y being then free to 
take motion from x, the two will move on together, the total quan- 
tity of motion remaining constant, but being shared between the 
two, and if the bodies were of the same mass then y would take 
from « exactly one-half its motion, It will be seen that force in 
this case really effects nothing directly; but it places y in a condi- 
tion to receive motion from x which it otherwise could not do. 

Here I wish to digress for one moment to say that although I 
use the word “‘force” in its conventional sense as expressing an 
effort, I use the word, as lawyers would say, without prejudice, 
and I am not to be supposed to commit myself to say either that 
there is or is not such a thing as force. 

Mr. Browne will no doubt bring up his old argument in favour 
of the existence of pure force by citing attraction. It will, I 
suppose, matter nothing to him that no scientific man in the 
present day ever makes use of the word, save in a strictly canven- 
tional sense. But the answer to Mr. Browne on this point is 
absolutely crushing. If two bodies, say x and y, can attract each 
other they can put each other in motion. But Mr. Browne knows 
that motion once created can never be destroyed ; it will always 
re-appear as some form of energy. The result is that « and » have 
created energy without losing any themselves, which is impossible. 
This being so, it is physically impossible that such a thing as attrac- 
tion can exist. This argument I have advanced before, and Mr. 
Browne has been entirely unable to answer it, though he did 
attempt to show that motion could be destroyed, as in the case of 
melted ice, which was no hotter than the ice from which it was 
produced—an argument the fallacy of which is no doubt by this 
time plain to Mr. Browne. 

I must not further trespass on your space, and I shall therefore 
conclude by challenging Mr. Browne to prove that a force can be 
greater than a resistance. Mere assertion on this point will not, 
of course, do. I have offered definite proof that it cannot be 
greater, and I will at once admit that I am wrong if Mr. Browne 
can prove to me that the pull on one end of the tie-bar of a train 
is greater than the resistance at the other; and to make matters 
as simple as possible, I shall repeat what I have more than once 
said, that in all cases where motion is produced we have three 
things, namely, resistance, force precisely balancing that resist- 
ance, and motion; and as resistance and force are equal and 
opposite, and appear on both sides of the equation, we may elimi- 
nate them, and we have left motion, the thing sought to be pro- 
duced in the case of the railway train. 

I conclude with the egeviey | quotation from Mr. Browne’s 
criticism on Mr. Stallo, in order that your readers may understand 
clearly what it is I am writing about : “‘If we are to conceive of 
the atoms as nothing but so many billiard balls, I agree with Mr. 
Stallo that we gain nothing in simplicity by making those balls 
extremely little; but if we look on them as collections of centres of 
force so bound together that we may regard each as a single centre, 
possessing nothing but simple forces of attraction and repulsion, 
then a very considerable advance in simplicity has really been 
attained.” 

As I have endeavoured to show above, such a physical concept 
as this is flatly opposed to the whole doctrine of the conservation 
of energy; it now remains for Mr. Browne to show how his theory 
and this doctrine can be reconciled. ¢, 11 

London, January 20th. 


THE LAWS OF PROJECTILE MOTION IN VACUO. 


Sm,—With regard to Mr. Dare’s first question, if he reads m 
sentence again he will perceive that I have not said ‘‘the result 
the same” whatever be the magnitude or direction of the initial 
velocity; but simply that it is always true that the pee 
moves in an ellipse, one of whose foci is the centre of the earth. 
And he need not trouble himself about the earth’s rotation; all I 
have said is most simply understood by considering the earth at 
absolute rest. 

His second question is, Why a projectile moves in an ellipse 
instead of a circle? To which one answer is, What but meta- 

Ihysical reasons can be given for expecting it to move in a circle? 

Yo one can guess what the path is likely to be without examining 
the conditions. Newton e i the conditions of a body moving 
round a centre of force which attracts as the inverse square of the 
distance ; and he proved that the orbit must be a conic section, i.c., 
either an ellipse or hyperbola, with a circle or parabola as limiting 
and exceptional, though of course perfectly ible, cases; but the 
reasoning is mathematical, and must be hunted up in the “Principia,” 
or in Tait and Steele. 

Remember that a circle is only an infinitely round ellipse, and 
that the chances are © to 1 against any particular ellipse being 
exactly circular. Moreover let anyone throw a cricket ball, or use 
a garden force pump, and he will see a bit of the orbit; it is 
nothing like a circle; it is very like a parabola, and commonly goes 
by that name, but it is really an ellipse with the centre of the 
earth as one focus—barring the resistance of the air. 

Lastly, the fact that B revolves so as nearly to touch A at one 
point is not the slightest proof that it was Fe grey from A at 
that point; but it may have been. And the fact that B revolves 
at a great distance from A is no proof that it never formed part of 
A; it may have been separated from A by all manner of causes 
not taken into account in the elementary theory of projectiles in 
vacuo, but it could not have been shot from A straight into such 
an orbit. Mr. Dare will find all these statements virtually con- 
tained in the article, if he examines it more closely, together with 
some other things on which he is evidently not quite clear yet. 

January 20th. OLIvER J, LODGE. 


CONTINUOUS BRAKES, 

Srr,—An ayo | has been held at St. Pancras station by the 
officials of the Midland Railway Company into the circumstances 
attending the breaking loose of an express train at Market 
Harborough upon the 24th of November. The following are the 
facts of the case :—The express train due to leave the central 
station, Liverpool, at 4.5 p.m. for St. Pancras, is booked to make a 
special stop at Market ‘boro when required, to take up 
passengers for London, and upon the evening of the 24th November 
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this extra stop was made. The express was drawn by two engines, 
Nos. 822 and 1478, both fitted with steam brakes upon the coupled 
and tender wheels; the vehicles composing the train were fitted 
with the Clayton modification of the Sanders-Bolitho vacuum— 
generally known on the line as the two-minute brake, The brakes 
were applied in the usual way to stop at Market Harborough. 
When the train was coming to rest the passengers in the rear 
vehicles felt a very severe jerk; nothing serious, however, was 
apprehended, and as soon as the station duties were complete the 
signal was given and the train started, no one being the least 
aware that the jerk felt had inuken the screw coupling between 
two vehicles. The driver of the second engine finding that he 
could not maintain any vacuum, wisely decided to stop at 
Desborough to examine the brake. It was then found that the 
coupling was broken, the hose-pipes of the Clayton so-called 
automatic vacuum brake were pulled apart, and that the rear 
portion of the train was simply hanging by the side chains extended 
to their full length. The passengers in the rear carriages were 
naturally much alarmed when they found that they had run a 
distance of about five miles and ascended the well-known 
Desborough Bank, which is a gradient of 1 in 132, with side chains 
only ; had these chains also given way a very serious ident 


music by the means of an organ, the pipes of which would function, 
more or less, like the whistles of the engines. The greatest diffi- 
culty which struck me for the execution of my idea was how to 
obtain a constant and regular pressure on one octave which would 
at the same time distribute different pressures on the lower and 
higher keys. After much thought, I concluded that this difficulty 
might be overcome by a system of a? valves, and, looking 
again at the organ, to my great surprise I saw that this was what 

r. Idlestory accomplished. 

In my place most t press you would have kept your ideas to 
yourself, have waited for an opportunity to impart them to some 
organ-builder, and, after due experiments, have obtained a patent. 
But knowing by experience that with my profession I could not 
achieve this, I tried instead to have a few words on the subject 
published in the Argus of Melbourne, so as to leave in that country 
where such cordial hospitality had greeted us, the sowvenir of an 
Italian name. 

With the assistance of my friend, Mr. Alfredo Bonnefoi, I com- 
~ an article, which I showed to Signor G. Annovazzi and Mr. 

. Eaton, employé in the Melbourne ‘Treasury, and then took it to 
the Argus office. As is usual in such cases the editor kept my 


might have followed. The guard’s van in the rear was of course 
rovided with the two hand scotches, as recommended by Messrs. 
Bramwell and Oowper in their report upon the Sanders and 
Clayton brakes, dated May 3rd, 1881, but it is very doubtful 
indeed if there would have been time to use the scotches before 
the rear part of the train might have run back down the incline. 

The Clayton brake is said to be automatic, but the fact that a 
train left a station and ran for about five miles with a broken 
coupling and the hose pipes pulled apart, and yet that the brake 
did not stop the train, proves it was not self-acting in case of 
accident, and that it does not fulfil the conditions of the Board of 

ie. Most certainly any system of continuous brake which 
leaks off in less than two minutes cannot be considered either 
efficient or safe. 

In my letter which ie upon e 390 of your last volume, 
attention is directed to the fact that the Midland Comet does 
not make a correct return of the failures of this particular brake, 
and at the present time a very strong feeling exists at Bradford in 
favour of petitioning the Board of Trade to appoint an inspecti 
officer to hold an inquiry into the circumstances attending a 
sion between a passenger train and the buffer stops at that town. 
The inhabitants state that on the 27th June, 1882, an express 
train drawn by engine No. 174, came into violent collision with the 
buffer stops at the Midland station, Bradford. It appears the 
engine had a steam brake upon the coupled and tender wheels, and 
that all the vehicles had the Clayton vacuum brake. The cause of 
the accident ‘the failure of the brakes to stop the train when 
required,” thé result being that many of the passengers were 
severely shaken. The railway company’s officials held a private 
inquiry, but the inhabitants very justly say that as this accident 
was quite as serious, and of the same class as those at Portskewet 
pier and Liverpool Central station, it deserves as much attention 
and public investigation. 

This Bradford collision does not appear in the “Returns of 
Accidents during the six months ending June 30th, 1882,” nor is 
the failure of the vacuum brake recorded in the ‘* Continuous Brakes 
Return” for the same period, and as the case was not reported, no 
inspecting officer of the Board of Trade held any inquiry into the 
circumstances, 

If the *‘ Returns” are to be of any real value some steps will 
have to be taken to compel certain companies to furnish correct 
information. CLEMENT E, STRETTON. 

40, Saxe Coburg-street, Leicester, 

January 20th. 
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THE PREVENTION OF SCALE IN STEAM BOILERS, 


S1r,—In your article last week you recommend the use of pure 
caustic soda. Will this have any effect on the boiler fittings made 
of brass? For a long time I used a mixture of oak bark and 
70 per cent. caustic This prevented the deposit of scale, but 

such a destructive action on the plugs of the water gauge taps, 
that I had to Sse the mixture up. A reply through your paper 
will greatly oblige H. M. 
Widnes, Lancashire, January 22nd. 
[Caustic soda, if used in excess, may cause trouble with brass 


fittings, but we have never heard any complaints when it was 
employed with due caution.—Ep. E. 


Sin,—Referring to an article in your issue of Friday, 19th 
inst., on “‘ Boiler Incrustation,” you recommend caustic soda 
as a preventive, and state in the last agraph :—‘‘ When the 
water from a boiler which is trea’ with caustic soda is 
used for dyeing purposes, in addition to the lime, the caustic 
soda also removes all the iron.” If you admit this, what, 
then, will caustic soda do inside a boiler which is entirely 
made of iron? As regards actual cost of common or caustic 
soda you must take into consideration that it passes along 
with the steam into the engine, destroys the packing, and severely 
attacks the brass boiler fittings, which consequently require frequent 
regrinding. You also state that a 20-horse power boiler requires 
to be kept clean from scale—you make no mention of corrosion or 

itting—3 Ib. of caustic soda, at 2d. per day, that is, £9 per annum 
for 360 working days. Our composition we guarantee free from 
pe | kind of soda or acid. It cannot injure metal of any kind, and 
will not affect steam for bleaching, dyeing, brewing, distilling, or 
any other a sone It is superior to caustic soda, and can even be 
drunk with impunity, whilst its cost for a 20-horse power boiler is 
£4 per annum only, against £9 for caustic soda. 

e may mention that many manufacturers of caustic soda, 
whose names we enclose for your private information, have been 
using our composition for a considerable period, in preference to 
their own manufacture, common and caustic soda, which cost them 
comparatively nothing, and no doubt if you would ask these firms’ 
opinions, you would get every possible information on the subject. 

THE DISINCRUSTANT MARSEILLAIS COMPANY. 

Manchester, January 22nd. 


REMARKS ON AN ORGAN BY STEAM, BUILT BY AN AMERICAN, 


S1r,—In the Brooklyn Illustrated Messenger there is the account 
of an immense “a worked by steam, built at Fancytown, in 
joerg by Mr. Idlestory, a rich American manufacturer of that 
town. In this organ the sound is not obtained by means of wind 
from the bellows, but by steam passing through the pipes, which 
are constructed after the system of steam engine whistles. The 
above-named newspaper alludes to the great Fifticulty which had 
to be surmounted of making the steam act so as to have a constant 
and regular pressure; and this was only obtained by means of a 
~— system of safety valves, which discharge two functions at 
the same time. It furthermore mentions that the sound of this 

n was wonderfully effective, and was heard at the distance of 
7000 or 8000 metres. Finally, it concludes by saying that an 
American genius has found the means of making the whole of a 
town enjoy the sound of one instrument ! 

Now, Sir, allow me to call your attention to these statements, 
though not for the purpose of raising useless arguments as to the 
initiator of this invention, as that I leave to Mr. Idlestory, of 
Fancytown, but for the satisfaction I crave of being mentioned in 
this affair, and to offer one more document to history—if such 
history will ever be written—regarding the application of steam to 
musical instruments. 

I was in Melbourne during the last International Exhibition, 
which re may remember was open from the 1st October, 1880, to 
the 30th April, 1881, and visiting the a 3 organ of that Exhibi- 
tion, the same idea which occurred to Mr. Idlestory ted itself 
to my mind, that is to say, the possibility of applying steam to 


ipt, promising to let me have an answer as soon as my 
article had been read by a competent judge. In the meantime, as 
some days elapsed before the answer came, I went to Mr. George 
Fincham, who had built the great organ of the Melbourne Exhibi- 
tion, and asked his opinion. He, as an experienced person, thought 
my ideas practical, as by the system of safety valves bt ot might 
be substituted for the wind which is blown into the pipes by bellows. 

At last I received the following answer, which was written by 
Mr. Neily, one of the Argus reviewers, and I will ever keep that 
document as a precious autography :—‘ The idea of applyin 
steam to musical instruments is not at all new, as in the year 1850 
there was in the Cremorne Gardens in London a small instrument 
called ‘Calliope’ constructed after the above-named principle. 
Also in Melbourne some years ago a like instrument was built 
with steam whistles of graduated sizes, but the result was not 
successful, as the sound it produced was most infernal. It would 
be impossible to employ steam in organ pipes for many reasons, 
such as expansion, contraction, corrosion, and other destructive 
influences.’ 

After such a sharp reply I withdrew my manuscript from the 
Argus and thought no more about it. But I speak of it now, as 
Mr. Idlestory alluded to it, saying I was perfectly in the right, 
and kindly gave me his reasons for thinking me so. 

Thanking you sincerely for the trouble I may perhaps be giving 
you, I wish to state, first, that notwithstanding it afforded me 
much satisfaction to know that my idea of applying steam to 
musical instruments was not a new one, still I am none the less 
convinced that by proposing a system of safety valves I had sug- 
gested the means of preventing the infernal noise of the ‘‘ Calliope” 
instrument. Secondly, that having imparted my ideas not only 
to the Argus and Mr. Neily, but also to several friends of mine in 
Melbeurne at a time when many Americans were visiting that 
country, it is not improbable my suggestions may have crossed the 
Pacific and have been put into execution in America. Lastly, 
that my article to the Argus having been sent in December, 1880, 
I should feel much obliged to Mr. Idlestory if he can prove his 
patent to be dated at an earlier period. P. D’AMORA. 

January 24th. 


ae is unnecessary to reproduce our correspondent’s article 
referred to in his letter, as that letter is sufficiently ae. 
By safety valves, he means reducing valves for regulating the 


pressure in the different sound boards of the organ.—Ep. E.] 


THE MANCHESTER SHIP CANAL, 


Sir,—I beg to submit to you a plan which I think will obviate 
the almost insuperable difficulties connected with keeping open 
a channel, even with the assistance of training walls, of such a 
shifting and variable character as that portion of the Mersey 
ee inadequacy of designs for which the present Bill has been 
rejected. 

My suggestion is this: that from Garston to Runcorn a canal be 
cut, beginning at a point south of the entrance to the Garston 
Docks, and terminating at a point north-west of Runcorn Bridge, 

ing through the townships of Garston, Speke, Halewood, and 
Ditton This would avoid all opposition consequent on interfering 
with the present channel of the river between the points named. 

Objection might be raised by the River Weaver Navigation, the 
Shropshire Canal Company, and the Bridgewater trustees that the 
canal would take the major portion of the flood water, and there 
would therefore be a strong inducement for the river to silt w 
opposite their respective outlets, and impede the navigation. This 
might be prevented by ae yy dock gates at the Runcorn end, 
which Daned - be kept closed as far as might be compatible with the 
passage of ships through the canal during the retreat of the tide 
in fresh water floods, thus giving the old channel the advantage of 
all the scouring influences it has at present. But this would be a 
matter for careful investigation. 

The land that would be required is low-lying, and offers no con- 
structional difficulties. The canal might approximately follow the 
contour of the shore, to avoid large severances of land and public 
road bridges. 

The route would be considerably shortened, and, I believe, the 
cost would be far less, and more accurately ascertainable, and the 
works of a more permanent character than the river course. The 
difference between the costs of maintenance would also be 
immensely in favour of the land cut, 


Birkdale, January 24th. J. GLOVER. 


COMPOUND ENGINES, 


Sir,—In reference to your correspondent, Mr. John Turnbull’s 
letter, I am inclined to think that he has placed the saddle on 
the wrong horse, whether I have or not, in showing indicator 
diagrams taken from a pumping engine with a very slow piston 
speed, as none of my fellow engineers e: anything else but a 

ood result. If the speed of piston been high there would 
ave been great credit due to his patent simple automatic cut-off 
gear, but I am sorry to say that the case is just the reverse. If his 
pumping engine was making, say, 200ft. per minute, which is above 
the average speed for pumping engines, and he distinctly states 
the engine was moving at a very slow open, if he was to speed his 
engine to 500ft. per minute it would tell upon the steam ports and 
travel of valves, whether the steam could be maintained to point 
of cut-off or not, and we are all aware when we increase the piston 
speed we diminish the area of steam ports. He also states that 
my throttle valve was nearly closed, which caused the wire draw 
ing. I must beg leave to say that the throttle valve was propped 
wide open at the time the diagrams were taken, and the expansion 
valves wound up a just to keep the pre speed. The steam 
rts in the old cylinder were only 3in. by 10in., travel of valves 
Biin., with a piston speed of 420ft. per minute. The throttle 
valve is still in the same position as it was in the old cylinder, 
ropped wide open with steam ports 26in. by 2in., with the same 
Coral to valves as the old cylinder, which shows the cause of the 
rfections in the diagrams taken from the old cylinder. 
should take it as a great favour if Mr. Turnbull would ~ 
some indicator diagrams from some modern mill engines with a 
higher piston speed, say 500ft. per minute, with about the same 
area in ports as I have given from my old cylinder; then I can see 
whether his patent simple automatic cut-off gear will improve a 
small steam port or not, and be better satisfied than I am with the 
last report which he gave. The speed above mentioned is not con- 
sidered very high in Bradford, as we have engines running over 
800ft. per minute. ese are the engines to apply his patent 
simple automatic cut-off gear to, when he would not find as 
a result from them as he finds from his pumping engine, unless there 
was sufficient area in the steam port and sufficient travel of valves. 
I defy Mr, Turnbull, or any other engineer, to come much nearer 


im 


the boiler pressure than I stated in the previous number of 
December 22nd, 1882, REUBEN BRAMHALL. 
Bradford, January 23rd, 


STEAM ON TRAMWAYS, 


Srr,—Your correspondent, Mr. J. R. Wilson, challenges the 
advocates of “steam on tramways” to cite a single instance in 
which tramways have been worked by steam more chieaply than by 
horses. The engines made by Messrs. Kitson, of Leeds, and work- 
ing on one of the Glasgow tramways, are evidently unknown to 


This tramway was originally worked by horses, then for six years 
by steam under contract, and for the last two years by engines 
purchased from Messrs. Kitson by the tramway company. The 
tramway is not in good order, and was not from the first, but the 
steam traction is } pena ee with perfect success financially, and to 
the satisfaction of all the parties concerned. 

Ican give the results in figures if necessary, but the mere fact 
that Scotchmen have purchased engines after five years’ cautious 
trial will to most minds be conclusive evidence. ‘‘ Steam on tram- 
ways ” is both a successful and paying enterprise. 

ith respect to haulage by rope, it seems strange that our 
American cousins have tried it for eight years, but have only 
adopted it intwo places. If the profit is so great as the Hallidie 
Company assert, how is it that American capitalists are not alive 
to tneir own interests? I agree with your correspondents that the 
mechanical difficulties and the cost of maintenance will be very 


great. Y HUGHES. 
Leicester Machine and Engine Company, 
Leicester, January 23rd. 


Sir,—The letter of your correspondent, Mr. J. R. Wilson, in 
your issue of the 19th inst., contains its own answer, so far as his 
remarks relate to the economic working of steam tramways, as he 
admits that he does not possess trustworthy statistics on the subject. 

As we were the first to work steam regularly on tramways, we 
have collected a great many facts bearing on the point, and sball 
be happy to give Mr. Wilson, if he will communicate with us, 
statistics and information regarding the successful working of steam 
tramways in all parts of the world, including Dewsbury, Batley 
and Birstal, Stockton-on-Tees, The Hague and wScheveningen, 
Leyden and Katwyk, Barcelona and San Andrés, and Sydney, New 
South Wales. ‘ MERRYWEATHER AND SONS. 

Greenwich-road, London, January 23rd. 


[As the facts to which Messrs, Merryweather refer will no doubt 


prove generally interesting, we that they should send them 
to us for publication.—Eb. E.] 


CHILLED CALENDER ROLLS, 

S1r,—Replying to ‘‘ A Constant Reader,” I beg to say from my 
experience that English rolls are never so accurately ground as 
those of American manufacture, unless, of course, ground by the 
patent American machine. Some English rolls may have been 
turned out as hard as American, but the former are uncertain—or 
variable—whereas the latter are never soft when sent here. 

Your correspondent’s concluding remarks are not apropos, as 
English rolls of the very best make are always considerably cheaper 
than any that can be imported from the United States, so English 
paper-makers are Pros 7 § by economy, to avoid buying in their 
own country what is comparatively “‘ cheap and nasty.” 

January 13th. PAPER-MAKER. 


RAILWAY SPEEDS. 

S1r,—Will you allow me, in reply to your correspondents, to say 
that my pet ar was derived > aes 317 of ‘* Bradshaw,” and 
that I was exact to the figures, in that page, and also as to time on 
page 320. Whether the distance from Glasgow to Kilmarnock is 
really ‘‘24 miles 28 chains,” ‘about 28 miles,” or 333, as in 
‘* Bradshaw,” I am not able to say but evidently the time-table is 
open to question. Henry BARCROFT. 

Co. h, Ireland, 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondeni.) 
THE iron trade shows very little alteration on a week ago. 
Orders are slightly more numerous now than at the earlier date, 
but the majority of the buyers still seem to be hanging fire. By 
thus remaining out of the market they hope to secure for them- 
selves still better terms than those now ible. I hear of 
rominent instances this week, however, of the “‘bears” having 
ad to come to vendors’ terms. And these instances will increase 
in number if sellers are wise enough -to remain tolerably firm. 
Consumers of pig iron are known to have as yet made much 
smaller purchases than is usual at this period of the year. Still 
there have this week been sales of hematites; in one case of 500 
tons in a line. Such pigs were this afternoon in Birmingham 
priced at 65s. per ton. Native all-mine pigs were again 67s. 6d. to 
65s. Staffordshire en es vary, according to mixture, from 
55s. to 50s.; and cinder pigs from 42s. 6d. to 40s. Foreign pigs are 
— all round at 51s., delivered, for Lincolnshires, and 50s. to 

. 6d. for Derbyshire and Northampton brands. 

The rolled iron masters had less expectation this afternoon than 
previously of an increased number of orders from America, as an 
outcome of the tariff legislation now going on in the States. The 
belief is growing that the tactics of the protectionists are too well 
planned to allow of a Bill being passed by this Congress. This 
circumstance naturally did not tend to strengthen prices to-day. 
Yet the marked-bar people refused to give way in their quotations. 
£8 12s. 6d. remained Earl Dudley’s price, £8 the price of two or 
three of the other list houses, and £7 10s. that of the New British 
Iron Co., Phillip Williams and Sons, and others. Unmarked bars 
varied from £7 down to £6 easy. Hoops were obtainable down to 
£6 12s. 6d. ; gas strip was abundant at £6 10s.; and nail rods were 
offered at £6 5s. 

Galvanised sheet makers refrained from buying, yet theblack sheet 
makers did not press for orders. The chief makers keep fairly full 
of work. Actual selling prices may be given as: Ar ge £7 15s. 
upwards ; doubles, £8 10s. to £8 15s.; and lattens at £9 10s. easy. 

Furnace coal is still quoted in the Dudley district at from 
10s. to 11s.; forge coal, 10s.; and steam or locomotive 9s. and 10s. 
Steam coal from the Canncck Chase pits may, however, be had at 
from 6s. 6d. to 7s., and slack for engine purposes at from 3s. to 5s, 
The leading qualities of the Cannock Chase fuel were quoted 
Se-ding—Fiacaia—Se Birmingham: Deep, 10s.; shallow, 9s.; 
seconds, 8s.; and common, 7s., all sg | weight, 

Constructive engineers continue in the receipt of a good number 
of inquiries for bridge and roofing work needed by home and 
foreign railways. The inquiries are such, however, that it is 
clear that they are being made in other engineering districts like- 
wise, and in most cases the lowest bidder will carry off the work. 
As competition is keen, prices _ low. Some of the best foreign 
inquiries now to hand are on South American account, and relate 
to pier and railway work, 

few of the most favoured concerns in the district have work 
ahead for quite nine months. The Bridge and Roofing Company, 
of Darlaston, is very busy. The qo railway extensions 
of the London and North-Western Railway Company in Bir- 
mingham, and the intended new arcade in the same town, are 
together ishing the company with a good deal of roofing 
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work. The Patent Shaft and Axletree Company, of Wednesbury. 
is busy upon the steel bridge for India, and also in its wheel 
and axle 

For use in connection with the Severn tunnel operations, the 
last instalment of a contract for 200 contractors’ wagons has just 
been sent from the engineering yard, at Darlaston, of Messrs. 
Carter, Ford, and Co. The wagons are similar in design to an 
ordinary underground colliery wagon, but are of more substantial 
manufacture. The last of six bridges for a leading English rail- 
way is about to be despatched by the same firm. 

The contract for railway rolling stock, spoken of by your Sheffield 
correspondent last week as having just been given out by the 
Caledonian Railway pee od to two Birmingham firms, is for, in 
all, fifteen first-class and forty third-class passenger carriages, and 
five passenger brake vans. The contract for the first-class work 
and the brake vans bas been secured by the Birmingham Railway 
Carriage and Wagon Company, Limited, of Smethwick; and that 
of the third-class work by Messrs. Brown, , and Co., 
Limited, of the Britannia Works, Birmingham. The third-class 

i are of the new pattern designed for the Caledonian Co.’s 
through service by Mr. Dr d, the] tive superintendent 
They are 35ft. long, divided into six compartments, are on six 
wheels, and internally are liberally fitted up for third-class 

mgers. The wheels and axles of the third-class will be manu- 
Coon by the Patent Shaft and Axletree Company, of Wednes- 
bury. The springs will in all probability come from Sheffield. 
Messrs. Brown, Marshall, and Co. have recently completed acontract 
for seventy first-class carriages for the Victorian Government. 

The locomotive air engine, as I mentioned in a recent report, has 
been succesfully introduced for underground work at the Cannock 
and Rugeley Collieries, Hednesford. The engine is one of Lishmary 
and Young’s, and bas been made by the Grange Iron Company, 
near Durham. It hasa pair of 4}in. cylinders with 8in. stroke, 
and is fitted with all the working parts of an ordinary steam loco- 
motive. The receiver—the substitute for the boiler—is 6ft. Gin. 
long by 3ft. Gin. diameter, and is made of plates of Siemens steel. 
The engine is now working at a pressure of 3001b. per square inch, 
but it will stand a pressure of lb. It is situated ata dist 
of 1200 yards from the bottom of the shaft. It goes into the stalls 
and brings the coal direct from the face of work, a distance of 
250 yards, delivering it to a station at the bottom of the trough 
fault. At this point a hauling rope takes hold of the different 
trains and draws them up to where the main hauling engine takes 
them to the shaft. This main engine is stationed on the surface. 
It has a 32in. cylinder, and, besides hauling, it compresses the air 
necessary for the small locomotive. The air cylinder of this main 
engine is 20in. diameter with 5ft. stroke, and the air is compressed 
+o 65lb. per square inch. At this density the air is conveyed down 
the shaft in large receivers and is taken along the mine for a dis- 
tance of 850 yards. Here a pair of 12in. cylinder engines work a 
5in. compressor, which further compresses the air up to 300 lb. per 
square inch. It is then fed into a small receiver and is taken toa 
point at which the air locomotive can be charged, an operation that 
only occupies half a minute. 

The condition of trade at the t time,’as experienced by 
the Union Railway Company, of Birmingham, and by the Railway 
Rolling Stock Company, of Wolverhampton, would seem to differ 
considerably. The former company reports that during the past 
half year operations have been satisfactory and profitable, but a 
less cheerful state of things is reported by the latter concern. 
The Union Company has made a profit on the half year of 
£4280, which enables the directors to recommend a dividend at the 
rate of 10 per cent. per annum on the ordinary shares. The Wol- 
verhampton company show a profit on the half year of £3060, 
which is a decrease in income, arising chiefly from reduction of the 
interest balance and very heavy repairs, and the directors of this 
latter company are only able to recommend a dividend at the rate 


of 3 per cent. per annum on the ordinary shares. The reserve | 74, 


fund of the Birmingham company stands at £15,000, and that of 
the Wolverhampton company at d. 

The steam tramways in North Staffordshire have not yet proved 
a very profitable undertaking. At the annual meeting last week 
of the company which carries on this business, the profits for the 
year were shown to amount to only £1271, and the dividend recom- 
mended was ls. 6d. per £10 share. The Wilkinson engine, con- 
structed on an entirely new principle, had been worked with success 
on some of the lines, and the directors had arranged for the supply 
of fifteen of these engines as soon as possible. The chairman 
stated that arrangements were in progress for ing heavy goods 
over the line during the night. The report was adopted, anda 
committee of shareholder, was appointed to advise with the 


NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 

Manchester.—Buyers in the iron market still come forward very 
cautiously, and it is only by concessions in price that they are 
induced to give out orders of pe | importance. The margin 
between the views of buyers and sellers as to values is, however, 
being gradually lessened, but this is being accomplished more by 
a coming down to meet consumers than by buyers being 

rought up nearer to makers’ prices. In pig iron a difference of not 
more than 1s. per ton seems to stand in the way of a considerable 
weight of business being done; but in manufactured iron it is still 
difficult to fix to any particular concession which would lead to 
anything like large orders being placed, as, although fair inquiries 
are put forward, when they do result in offers these are generally 
at figures so low that they scarcely seem to be in view of actual 
business. 

At the Manchester market on Tuesday there was again only a 
very moderat t of busi doing. Lancashire makers of 
pig iron announced a reduction of 1s. per ton upon their last week’s 
rates, and this concession brought forward orders to a fair extent. 
The basis on which business was done was 46s. 6d. less 24 for forge 
and foundry qualities delivered equal to Manchester, and this is 
now the quoted price for local brands of pig iron. Although for 
some time past Lancashire makers have been securing very little 
new business, there have been sufficiently large deliveries against 
old contracts to keep the furnaces going without any material 
accumulation of stocks, and they are now fairly well off for orders 
for the remainder of the quarter. For district brands of pig iron 

otations remain at 46s. 10d. to 47s. 10d. for Lincolnshire and 

. 6d. to 50s. for Derbyshire less 24 delivered equal to Manchester 
A few small sales of Lincolnshire have been made at about the 
above figures, but for anything like large quantities buyers do not 
come within 6d. to 1s. per ton of makers’ prices, and at present 
sellers are not disposed to give way. For Derbyshire iron there has 
been little or no inquiry. 

Business continues very quiet in the finished iron trade, and the 
= here and there for specifications is an indication that 

‘orges are getting short of work. Nominally list rates are still un- 
altered, and makers show a disinclination to give way for forward 
contracts. Prices, however, are weak, and makers are willing to 
meet buyers so far as pate specifications are concerned. hen 
business is done, which is only very limited in ey 4 the basis 
of actual selling prices is about £6 5s. to £6 7s. 6d. for ordi 
bars, £6 17s. 6d. to £7 for hoops, and £8 5s. for good qualities of 
sheets delivered into the Manchester district. 

I hear of — inquiries being in the market for steel plates. 

A few months back I referred to a new principle which has 
been introduced by Messrs. W. Hulse and Co., of ‘ord, into the 
construction of lathes, by which an independent action is given to 
the te slides. The first of these lathes, which has been 
ge y designed for ordnance work, has just been completed by 

e firm. e machine is of somewhat massive construction, 
weighing about 80 tons, and having a length of about 60ft. Anum 
of improvements in details have been worked out in the machine, 
but special feature is that the screw shafts, of which there are 


two—one running along each side of the machine—are stationary, 
whilst the nuts revolve. By this arrangement the inconvenience 
arising from all the slides driven from a revolving shaft being 
compelled to travel in the same direction is avoid Each slide 
works independently, travelling in any direction as desired, and 
can be stopped or started without interfering with the work of the 
other slides, The machine is constructed to carry four slides, but 
any number can be added as required, as the screw shafts bei 
stationary, are subject to comparatively little or no strain, an 
can follow any increasing length of machine that may be necessary. 
The machine can be put to boring, turning, screwing, surfacing, or 
any work to which a lathe can be sais. 

e extensive sewage works which have been constructed by the 
Corporation of Salford from the designs of Mr. Arthur Jacob, the 
borough engineer, are now practically complete, and in the course 
of a few weeks it is will bein operation. As descriptions 
of different portions of the works have .on several occasions been 
already given in THE ENGINEER, it is not necessary now to enter 
into any details of their construction. The object of the works is 
to deal with the sewage of Salford, which at present is discharged 
direct into the Irwell by the process of precipitation similar to the 
method adopted at Leeds. For this purposea series of concrete tanks, 
twelve in number, and having a total area of 102,857 square 
feet, and capable of holding 720,000 cubic feet, has been con- 
structed. Into these tanks the sewage, mixed with lime, will be 
pumped, and after the solid matter has been precipitated, the 
effluent water in a menos yan state will be allowed to flow 
into the river. The tanks are all completed, and the lime-mixing 
machinery, which is driven by a ang of 25-horse power turbines 
actuated by the water from the tanks as it flows into the river, is in 
working order. At the pumping station some slight delay has been 
caused owing to the speed of the engines having to be reduced; but 
the alterations necessary are being completed this week. A couple 
of the tanks are y in use for the reception of the sewage 
from a portion of the Pendleton district ; but as the lime-mixing has 
been done by hand, this scarcely affords an opportunity of forming 
any opinion as to the results which may be obtained when the 
works are in full operation, and with a good deal of the Salford 
sewage highly charged with chemical matter some little experience 
will no doubt be required before the process can be applied in the 
most effective manner. The construction of the works has occu- 
pied a period of something like four years, and has been carried 
out by Messrs. Pilling and Co., contractors, of Manchester and 
Bolton. The pumps and engines, of which illustrations and 
deseriptions have been given, have been supplied by Messrs. James 
Watt and Co., of Birmingham and London, and the turbines came 
from the North Moor Foundry Company, Oldham. 

The check given to the Manchester Ship Canal Bill by the 
decision of the Examiner of the House of Commons, that the 
promoters have failed to comply with the Standing Orders, is 
generally regarded as likely to throw out the Bill for the present 
session. But the promoters, speaking through their official journal, 
the Ship Canal Gazette, give expression to the belief that so 
important a measure will not be allowed to be thrown out on 
purely technical grounds ; but that they are not over confident of 
success is evident from their a to their friends and supporters 
to “‘nerve themselves to perhaps more determined efforts during 
the next few weeks.” There is a feeling in the district that an 
attempt has been made to push the matter forward too rapidly, and 
thatit will benodisadvantage, as regards the probable ultimate realisa- 
tion of the project, if the delay affords an opportunity for more mature 
consideration. The canal scheme was specially referred to by Sir 
E. W. Watkin at the half-yearly meeting of the Manchester, 
Sheffield, and Lincolnshire Railway Company on Wednesday. So 
far as the Manchester, Sheffield, and Lincolnshire Railway Com- 
pany were concerned, he declared distinctly that there had been 
no opposition of any kind to the scheme. Sir Edward Watkin 
in fact, in favour of the development of the canal m, 
but he did not look very favourably upon the manner in which it 
was proposed to carry out such development as put forward in the 
Manchester Ship Canal, nor did he think it was an undertaking in 


which the Corporation of Manchester had a right to spend the 


ratepayers’ money. 

I referred last week to a number of new mills which were being 
floated in the Oldham district, and which gave promise of con- 
siderable orders bei iven out to machinists. may now add 


that the share capi or the mills has been subscribed without 
difficulty, and thé price spindle at which they can be con- 
stru is generally calculated to be 21s. to 22s., a figure much 
below that at which the present modern mills have been built. 

The coal trade continues only _ for the time of the year, 
and many of the pits are not working more than four to five days 
a week. The pressure of plentiful supplies on the market is 
causing a weakness in prices, and in some cases there has been a 
giving way of about 6d. per ton on house fire coals. At the pit 
mouth the average prices are 10s. for best coals, 8s. for seconds, 
6s. 6d. to 7s. for common house fire coals, 6s. to 6s. 6d. for steam 
and forge coals, 4s. 6d. to 5s. for burgy, 3s. 6d. to 4s. for good 
slack, and 3s. to 3s. 6d. for common sorts. 


7s. 9d. per ton. 

Coke is in fair demand at about late rates. 

In the Ashton and Oldham districts the sliding scale is in — 
tion for the regulation of miners’ wages, and the result of the 
making up of the books for the closing quarter of last year is an 
indication of how little ground there was for the recent agitation 
for an increase of wages, in which the men generally were suc- 
cessful in obtaining the concession of a ten per cent. advance. The 
actual selling price of coal in the above districts shows that the 
men are not entitled to any advance, and although in other 
Lancashire districts the men have received an advance of 10 per 
cent., the rate of wages has to remain unchanged at the Ashton 
and Oldham collieries. 

Barrow.—The week’s business in the hematite iron market has 
been quiet, and the orders placed in the hands of makers have 
been few and unimportant. The yield of the furnaces is well 
maintained, and makers are not likely to reduce the output in any 
direction, as the probabilities are that with the opening of the 

ring season, if not before, there will be a very satisfactory trade. 

he increased uses for Bessemer steel! will necessitate a larger con- 
sumption of pig iron, and the utility of hematite iron for other 
purposes than steel manufacture is showing itself in forge work, 
the tin-plate industry, and in other directions. Althoug 
have accumulated to some extent, they are expected soon to be 
reduced. The value of hematite Pig iron is steady, and 53s, 6d. 
may be noted as the current price for mixed Bessemer samples. 
The steel trade is well off for orders both in the rail and merchant 
departments. The shipbuilding trade is fairly employed, and it is 
expected that new orders qill result from the many inquiries now 
being received. 

The steamer Duchess of Edinburgh, built for the South-Eastern 
Railway Company by Messrs. J. and G. Thompson, Glasgow, has 
been bought by the Barrow Steam Navigation Company for the 
Barrow and Isle of Man trade. It has been determined to lengthen 
her by the addition of 10ft. before the funnels, and as she has 

y steamed 174 knots per hour, it is expected this addition to 
her length will enable her to steam fully 18 knots, 

The Furness Railway f has put down a measured mile 
at Seascale, on the Cumber: coast, for the use of local ship- 
builders, 


THE SHEFFIELD DISTRICT. 


(From Our Own Correspondent.) 
THERE is very little movement in the iron trade. Merchant 


bars are at present £7 per ton, with a fair inquiry, but no 
weight of orders. ago merchant bars at 
£15 to £16 per ton. the same date steel rails, which are now 


* ” 2s. 6d. to £5 5s, at the works, were freely ordered at £15 to 
per ton. 

The Yorkshire miners, geting by their delegates at a Confer. 
ence held at Barnsley, on Monday, have resolved on out 
the policy of restricting the output recommended by the 
Conference. What the miners aim at is to work five days a w 
and eight hours a day from bank to bank. A deputation was 
appointed to wait on the employers and request an interview. The 
colliers desire to knock off work on Friday, and ‘‘ play ” till Mon- 
day. There is a strong | generally in South Yorkshire 
Sunday labour in mines, and it is desired to make Saturday a 
complete holiday. At present the glut in the London market, so far 
as house coal is concerned, is causing a natural restriction, and there 
are several collieries at which only three days a week are being 
worked. The agitation is to include West as well as South York- 
shire. The Thorncliffe miners—Messrs. Newton, Chambers and 
Co., Limited—are stated to be opposed to the policy of restriction. 

Messrs. Ward and Payne, the well-known edge tool manufac- 
turers, have offered a bonus of £200 to any workman who submits 
such desi or ideas for designs, for the manufacture of cast steel 
firmer and socket chisels, as will tend materially to reduce the cost 
of geen, whilst at the same time maintaining the = and 
style. The offer is open to the workmen in Messrs. and 
Payne’s employ for three months, and if they fail to take advan- 
a it within that time, it will then be thrown open to the 
public, I understand the workmen are energetically taking up the 
matter, and the result will probably be the invention of some 
means whereby 25 per cent. will be saved in the cost of production. 

In the file trade there is a movement for the reduction of wages. 
During last April the employers to restore the grinders, 
cutters, and single-hand fo to “‘statement price,” which some- 
time before, during a period of depression, been reduced by 
ten per cent. Now the manufacturers state that trade has 
declined, and urge that the ten per cent. should be taken off. 
matter has been remitted to a committee of the File Manufacturers’ 
Association. 

Sheffield students have again been very successful in the Gold- 
smiths’ Company’s competition. Mr. Robert Needham, who has 
been fortunate gh to win h on previous occasions, has 
carried off the first prize, £15, for the design fora claret jug, the cost 
of which, when manufactured, is not to exceed £25, and in the 
—- for a salad bowl, the cost of which, when manufactured, 

not exceed £50. He is awarded a gratuity. This makes five 
prizes, three of which are first prizes, this student has taken in 
three successive years. He is now entitled to appiy for the £100 
travelling scholarship granted by the er o other Shef- 
field students have done well. Mr. Walter Bullas carries off the 
second prize for a silver cup, six inches in height, to be 
from a design supplied by the company; while Mr. Stuart Th 
takes the second prize, £15, for a centre-piece for flowers 4 
not to exceed six inches in height, the cost when man not 
to be more than £100. 5 

The first sales of ivory for the year, which have just been held 
at Liverpool, are important to Sheftield cutlery manufacturers and 
others, as the supply of high-class ivory was exceptionally large— 
over 50 tons, the whole of which was ae of in one day ata 
little over £960 per ton. The brokers had calculated on an advance 
of from £3 to £4 per ton on the October rates, but their expecta- 
tions were not realised, and the result was that though fine large 
tusks fetched full prices, medium sizes went a little easier, and 
there was a decline of £3 in ivory used for billiard balls and 
bangles, the latter for the adornment of the wrists and ankles of 
African belles. If a substitute could be found for ivory in billiard 
balls, and the African ladies could be persuaded to abandon the 
fashion of wearing ivory bangles, the trade would be imm 
relieved. As it is, though the upward tendency has been chi . 
the prices paid at ee will prevent Sheffield cutlers making 
an i to their t 8. 

The Mayor and Master Cutler are endeavouring to enlist the 
the active s thy of local manufacturers in the forthco 
International Fisheries Exhibition. Sheffield has but little con- 
nection witb fishing affairs except in the item of knives for h 
fishers and wire for netting p ; but it is believed tha’ 
there are small specialities for the fishing business uced in 
Sheffield, and it is the Master Cutler’s desire especially that the 
Sheffield district should be as well represented as possible. 


THE NORTH OF ENGLAND. 


(From our own Correspondent.) 


At the Cleveland iron market, held at Middlesbrough on Tues- 
day last, there was a better attendance than on any 
market day this year. Not much business was, however, done. 
Inquiries for iron of all kinds were numerous, but Leng were 
concluded only for small lots. Merchants offered No. 3 g.m.b. 
at 42s. 6d. per ton; but only small quantities could be had at that 

. Makers’ quotations ranged from 42s, 9d. to 43s. 6d. for 
No. 3, and most of them would close at 43s., but few buyers were 
disposed to give so much. It is now generally believed that prices 
have reached the turning point and that a better state of 
will be reported soon. ; 

On Monday last the stock of Cleveland iron in Messrs. Connal 
and Co.’s Middlesbrough store was 92,336 tons, being a reduction of 

tons for the week 

During the last few days the shipments from the Tees have been 
very poor. The totals for the month, up to Monday night, were 
as follows :—Pig iron, 45,823 tons;j‘and manufactured iron and 
steel, 14,340 tons. 

The finished iron trade shows some slight 3 of improvement. 
Consumers have evidently come to the conclusion that prices are 
not likely to be lower, and are more ready to contract. Some 
business has been done during the last few days for early delivery ; 
but manufacturers are not willing to book ahead at current prices. 
The prices quoted on Tuesday were as follows Thay | Pare 
£6 7s. 6d. to £6 12s. 6d. per ton; shipbuilding angles, £5 7s. 6d.; 
and common bars, £5 12s. 6d., f.o.t. at makers’ works, less 24 per 
cent. Puddled bars, £4 net at works. 

The Middlesbrough Fire-brick Company commenced on Monday 
last to manufacture bricks at its new works. The works are 
situated on the Marshes, near to Messrs. Jones Bros.’ Rolling Mills, 
and cover about an acre of land. They have good railway connec- 
tion with the main line, and with all the ironworks between New- 
port and Middlesbrou, h. They have also lines connecting them 
with the riverside The is producing fire- 
bricks from fire-clay, which it brings from Scotland by sea. 
It also intends to make ganister fire-bricks and ground ganister 
for Bessemer converters, Three burning kilns and drying sheds 
capable of turning out 100,000 bricks week have been built. 
The bricks are to be equal to the best Scotch bricks, and will be 
very much cheaper. ‘ 

The Skerne Ironworks at Darlington have again been brought to 
a standstill, owing, it is said, to the company being unable to Poy 
the interest due to the debenture-holders. It is believed that 
the other financial obligations of the firm have been met. The 
company and the debenture-holders have now mutually to 
appoint a firm of London accountants as receivers, and it is 
expected that the works will be put into operation again aszsoon as 
some satisfactory arrangement can be come to. 

On Monday evening last, Colonel Beaumont delivered an address 
to the members of the Cleveland Institution of Engineers on the 
Channel tunnel. Mr, E. F. Jones, president, occupied the chair, 
and the address, which was illustrated with numerous 
was listened to with the greatest interest. Colonel Beaumont 
estimates the cost of constructing the tunnel at £4,000,000, and 
thinks the whole of the work could be completed in four years. 
An animated discussion followed, in which the views both of pro- 
moters and opponents were well put forward. The preponderance 
of argument was, however, d in favour of permitting the 
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The shipping trade is dull, and steam coal is offered freely at 
the or the Garston | at 7s. 6d. to 
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work to proceed with all speed, a view which 
was endorsed and emphasised by the president 
in winding up the discussion. 

The annual meeting of the Board of Arbitration 
for the manufactured iron trade is fixed for the 
81st inst. At that meeting the revised constitu- 
tion of which the employers have given formal 
notice will be considered, and probably adopted, 
though ——, with some slight modifications. 
It is understood that on account of the recent 
heavy fall in the prices of manufactured iron, 
the employers will give notice for a 74 per cent. 
reduction of wages, to come into effect at the 
expiration of Sir J. W. Pease’s award, the last 
Saturday in February. This notice will also be 
considered at the meeting of the board to be 
held on the 31st inst, 


NOTES FROM SCOTLAND. 


(From our own Correspondent.) 


Tur Glasgow pig iron market has been very 
dull since last report, with little fluctuation in 
prices. Of speculative business there was not 
so much as in the preceding week. But, 
although the warrant market is inactive, and pros- 
pects are said not to be satisfactory, there is 
not wanting evidence that a good legitimate 
business is being done. The shipments of Scotch 
pigs compare very favourably with those at the 
same date in 1882, and there is also a considerable 
improvement in the imports of Cleveland iron, 
which appears to be getting more in request 
among our manufacturers, The inquiry from the 
United States is at present quiet, and the 
reports from New York not at all cheering. 
There is, likewise, a want of briskness in the 
continental demand. At home, on the other 
hand, the inquiry for pigs is very good, although 

resent quotations are not so firm as those of a 

‘ew weeks ago. Three furnaces have been put 
out for repairs at Calder, so that there are 10bin 
blast as compared with 109 at the same date last 
year. Stocks in Messrs, and Co.’s 
warrant stores are still decreasing, the reduction 
bo the past week amounting to upwards of 1100 

ns, 

Business was done in the warrant market on 
Friday forenoon at from 48s. 4d. to 48s. 5d., and 
down to 48s. 3d. cash, while the afternoon quota- 
tions were from 48s, 3d. to 488, 34d. cash, and 
48s, 6d. to 48s. 64d. one month. The market 
was flat on Mon Aga! at 48s. 3d. to 
488, 34d. and 48s. 2d. cash 
month, In the afternoon business was done at 
48s, 2d. to 48s. 3d. cash, and 48s. 64d. one month, 
On Tuesday forenoon transactions were at 48s. 3d. 
to 48s. 2d. cash, and 48s. 5d. one month, the 
feeling being very quiet in the afternoon, at 
48s, 2d. to 48s. 14d. cash. Market was flat on 
Wednesday at 48s. to 47s, 10d. cash, and 48s, 34d. 
to one month, To-day—Thursday— 
business was done at 47s. 10d. cash, and 48s, 14d. 
one month, 

The quotations of makers’ iron show little 
alteration on those of last week. They are as 
follows :—Gartsherrie, No. 1, f.o.b. at 

r ton, 63s. 6d.; No. 3, 54s.; Coltness, 67s. an 

6d.; loan, 67s. and 56s.; Summerlee, 
62s. 6d. and 52s, 6d.; Chapelball, 63s. and 53s.; 

Calder, 638. and 61s. 6d.; Carnbroe, 55s. 6d. and 
5ls.; Clyde, 53s. and 50s. 9d.; Monkland, 49s. 6d. 
and 48s.; , 49s. and 47s. 6d.; Go 
49s. 6d. and 48s.; Shotts, at Leith, 65s. 6d. an 

; Carron, at 53s. (specially 
2s.; Kinneil at Bo'ness, 
49s. 6d. and 48s. 6d.; Glengarnock, at Ardrossan, 
Eglinton, 50s. 6d. and 48s. 6d.; 

Dalmellington, 51s. and 49s. 6d. 

There is plenty of work at most of the malleable 
ironworks carrying out contracts on hand, but 
some apprehension prevails that prospective 
Sa may not be quite so good. This 
feeling may probably be due to the present back- 
ward condition of the market, and better inquiries 
may be heard of soon. In the meantime the 
quotations of malleable iron, although not 
materially altered, are a shade easier. Common 
bars are quoted at £6 5s. to £6 10s. per ton; ship- 
plates, £7; and boiler plates, £7 10s. Very good 
shipments of iron and steel manufactures are 
being made from the Clyde, indicating that the 
various departments of the engineering and hard- 
ware trades are in an active condition. 

The coal trade has suffered considerably from 
the strike on the Caledonian Railway; but 
within the it few days considerable progress 
has been‘made in bringing forward the supplies 
that were interrupted last week. There is still, 
however, a scarcity of wagons, and the railway 
arrangements will necessarily be in a somewhat 
disjointed state for some days tocome. At the 
different ports there are good shipping orders 
obtainable, and the inland trade has been 
quickened by the deprivations consequent on the 
strike. Great dissatisfaction still prevails among 
the railway servants of all the companies on the 
matter of long hours; and if this question is not 
speedily dealt with, in all likelihood the union 
influence will increase, and difficulties like that 
through which we have passed will again arise. 

The three explosions ‘which occurred within a 
few hours of each other in Glasgow on Saturday 
night—one greatly damaging a gasholder at the 
Tradeston Gasworks, shattering one or two small 
houses and injuring nine persons; a second 
destroying an unoccupied shed at one of the 
stations of the Caledonian Railway; and a third 
wounding a number of persons on a bridge at the 
Port-Dundas Canal—have caused some uneasiness 
in the minds of the authorities and the public. 
The theory of the gas officials is that the 
gasometer explosion was caused by dynamite 
externally a and in this they are sup- 
ported by q Hawksley, of London. The 
circumstances of the explosion are now being 
fully investigated on the part of the Home-office. 
It was only for a couple of days after the 
occurrence that the supply of gas was insuffi- 
cient in the district served by the Tradeston 
Works, the pressure being afterwards restored 
by turning on a portion of the supply from the 
other gasometers. 

Powers will be sought in the first session of 
Parliament to lay down tramways on the public 
road between Glasgow and Paisley. 

A number of good contracts have been received 


, and 48s, 5d. one | peo 


by different Clyde shipbuilders within the past 
days, the trade is very 
ve, 


WALES & ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE parliamentary campaign has been opened 
by a liberal act on behalf of the opponents to the 
Barry Dock Bill, and it must be admitted by the 

romoters also, They have all agreed to with- 
w opposition in the form of memorials, so 
that the examiners can rt Standing Orders 
complied with, and each Bill be enabled to go 
before the Select Committee, where the merits 
and demerits of the rival schemes will be shown. 
It is expected that the Bute Sidings’ Bill will be 
unopposed in committee, the Barry Dock 
pemerten having no locus standi. The Barry 
lock sch will be opposed by Lord Bute, the 
Taff Vale Railway, and several of the large 
landowners of Glamorgan. At no period can I 
remember such absorbing interest as is now 
aroused, The fight will be a battle royal. A 
large portion of the Corporation of Cardiff have 
given in their adhesion to the Barry scheme. On 
the other hand, the opponents have not been idle, 
and the Marquis of Bute and the Taff Vale Rail- 
way are in conjunction, with a well prepared 
plan of campaign, The unanswerable arguments 
of the Taff, to my thinking, are the fullest facili- 
ties of their line to suit all the southern needs of 
the Rhondda—the east being well cared for by 
Newport, and the west by Swansea—coupled 
with reduced freights; and the new dock now in 
hand by the Marquis of Bute, which will give all 
extra dock accommodation required. 

The coal trade is in excellent condition, so far 
as best qualities are concerned. I note, however, 
a falling off in second qualities, and the price of 
small steam is not so stiff as it was, 

The exports last week were fairly maintained, 
a little more vigour being perceptible at Swansea 
than of late. It isan encouraging fact that the 
last year’s business shows that Swansea exported 
over two million and a-half tons of coal and 
patent fuel. During last week the coal exports 
alone from Swansea were close upon 30,000 tons, 
and the patent fuel 6940 tons. th industries 
are in good condition and somewhat atone for the 
wretched condition of things in the tin-plate 
districts. It is much to be feared that the 
liquidators of the Briton Ferry Works will close 
the establishment. This place employs 600 men 
and boys, and is the direct support of several 


e, 

similar disaster has occurred in the Forest 
of Dean to the Great Western Forest of Dean 
Coal Consumers Company. An order having 
been issued for winding-up the company, 500 men 
will, it is feared, be thrown out of employ. 

Cyfarthfa Works have been re-started in 
earnest, though on a small scale. This week 
sixteen puddling furnaces were re-lit, and this 
has been very acceptable to the district, as 200 
extra hands will be required. The re-start in 
iron is understood simply to supply requirements 
for the works in the processes now being carried 
on for converting them into steel works. This is 
being industriously carried out, but some time 
must elapse before the beds for the machinery 
ordered from Leeds can be completed. 

An alarming rumour was in circulation in 
Cardiff on Wednesday to the effect that a large 
firm trading in iron ore, and having important 
connections in South Wales, had succumbed, but 
up to date I have not been able to verify it. 

There has been a good deal of speculative work 
in Bilbao iron ore in the past. At present trade 
seems to have got into a settled state, and a fair 
weekly average of 20,000 tons is cleared at New- 
port and Swansea. The Welsh ironmasters are 
now wholly dependent upon this ore, and no one 
seems inclined to adopt the Thomas-Gilchrist 
process with phosphoretic ores. 

The Neath people are up in arms against the 
desire of the Swansea Bay and Rhondda Rail- 
way and the Great Western Railways to deepen 
the channel of the Neath river, divert, and 
bridge it. A public ting is d to pre- 
pare a formal opposition. 

An <j ea has been made to wind up the 
Milford Docks Company, Limited. I am glad to 
note that the So are now in progress 
for the new docks at Cardiff. The necessary 
stone is to be had from the Pwilypant quarries. 

Tron trade generally is brisk ; tin-plate slack, 
except in the ns 


er works. 


Socrety or Arts.—The following papers are 
set down for reading at the meetings of the 
Society of Arts during the part of the Session 
after Christmas :—At the ordi meetings— 
W. K. Burton, “The Sanitary Inspection of 
Houses ;” General Rundall, ‘‘The Suez Canal;” 
Professor Thorold Kogers, M.P., ‘‘Ensilagein the 
United States ;” Sir Frederick Bramwell, F.R.S., 
**Some Points in the Practice of the American 
Patent Office;’ J. H. Evans, ‘“‘The Modern 
Lathe;” A. J. Hipkins, ‘“‘The History of the 
Pianoforte;” Prof. George Forbes, ‘“‘ The Elec- 
trical Transmission of Power;” D. Pidgeon, 
“Recent Improvements in Agricultural Ma- 
chinery ;” Wilfrid Cripps, F.S.A., ‘‘ English and 
Foreign Silver Work, with some remarks on 
Hall-marking.” In the Foreign and Colonial 
Section—Edmond O’Donovan, ‘“‘ Lifeamong the 

onditions and Prospects in Madagascar ; 

W. Felkin, “ gyn: Present and to Come;” W. 
Delisle Hay, ‘‘Social and Commercial Aspects of 
New Zealand.” In the Applied Chemistry and 
Physics Section—C. F. Cross, F.C.8., ‘“*Tech- 
nical Aspects of Lignification;” Walter G. 
McMillan, F.C.S., ‘‘ Chemical Means for Pre- 
Extinguishing Fires ;” W. N. Hartley, 
F.R.S.E., ‘‘Self-purification of River Waters ;’ 
R. W. Atkinson, B.Sc., “The Formation of 
Diastase from Grain by Moulds;” ‘‘James J. 
Dobbie, D.Sc., and John Hutchinson, ‘‘On the 
Application of Electrolysis to Bleaching and 
Printing.” In the Indian Section—Charles H. 
Lepper, ‘‘ Overland Commercial Communication 
between India and China, vid Assam;” W. 8. 
Seton-Karr, ‘‘ Agriculture in Lower Bengal: 
with some Notice of Tenant Right, &c.;” J. M. 
Maclean, ‘‘Private Enterprise in India;” C. 
Purdon Clarke, “‘ Some Notes on the Domestic 
Architecture of India.” 


THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of 


*,* It has come to our notice that some applicants of the 
Patent-office Sales Department, for Patent i 

have caused much unnecessary trouble and annoyance, 
both to themselves and to the Patent-office officials, by 
giving the number of the page of THe ENGINEER at 
which the Specisication require is referred to, instead 
of giving the proper number of the The 

istak been made by ing 

Index, and giving the numbers there found, which only 
refer to the pages, in place of turning to those pages and 
finding the numbers of the Specification. 


Applications for Letters Patent. 

*,* When patents have been ‘‘ communicated,” the 
name address of the communicating party are 
printed in italics. 

16th January, 1883. 
244. Door Latcues, W. W: Droylsden. 
245. PRESERVING Sups’ Borroms, J. 


H. Barry, Clapton. 
246. PRESERVING ALIMENTARY Supstances, C. M. 
Pielsticker, London. 
247, TReEaDLe MecuanisM for Macuunes, A. M. 
Clark.—(@. B. Ward, New York.) 
248. Pickers for Weavina, R. Lister, Keighley. 
249. Spinnine Moves, J. Brook, Eccleshill. 
Berr, &c., H. J. Haddan.—(W. Nussbech, 


) 
251. Cranzs, H. J. Haddan.—(Dajour et Bianca, Paris. 
252. Raitway BRakEs, J. Haddan.—(J. F. 
Mallinckrodt, Ohio.) 
Gavoxs for Trves, &c., R. J. Rudd, 


254. Porous Siticious MATERIALS for &., 


255. RUNNER CatcHes for UMBRELLAS, W. G. Attree, 


on. 

256. PortaBLe Raitways, H. Woods.—(B. G. Chap- 
man, Lima, Peru.) 

257. Fittrrine Saccuarine, E.. P, Alexander.—(P. 
Casamajor, Brooklyu.) 

258. Governor for Marine, &c., Encrnes, J. Munro, 
West ydon. 

259. Borne Rock, H. H. Lake.—(A. Cantin, Paris.) 

260. Centre Boarp Vesseis, P. M. Justice.—(J. & 
Birch, New York.) 

261. ELECTRO-TELEGRAPHIC Systems, P. M. Justice.— 


(7. M. Foote, 
262. Cork JACKETS, Lake.—(B. Cogswell, U.8.) 
268. Locks, H. H. Lake.—(J. P. White, U.S. 
264, Steam Generators, A. Clark.—(M. Barse, U.8.) 
265. Separatine Soups of DirrEREnt Gravitizs, T. 
266. Rep W. H. Williamson, 
UCING CEREALS UR, W. 
Wakefield. 
17th January, 1883. 
267. Knirtinc Macuiyes, J. Adams, Philadelphia. 
268. Cuarns, W. Ralston, Man: 
269. CHaPLets for Hotpine Corzs in Castine, W. H, 
aley, Bradfo: 
27v. Stampine Letters, A. Hoster, London. 
271. Hoipine Scarves in Position, D. Appleton.—(N. 
Baldwin, U. 
272. Treatino Fecat Ma’ 


G. W. von Nawrocki. 

—(J. Swiecianowski, Warsaw. 
73. J. Sceats, Norbiton. 

274. Preservinc ALIMENTARY Svusstances, T. F. 
Wilkins, London. 

275. APPLYING ALTERNATING CURRENTS to PRODUCING 
Licut, A. Muirhead, London. 

276. Giass Coverines for Keys of Musican Insrrv- 


Ments, B. Kohl and K. V. 
277. hog for Discuarcinc Mop, 8. Clarkson and J. 
278. CatcuLatinc Apparatus, A. J. Boult.—(A. Seig- 
non, Marseilles. 
Matter, F. Wirth.—(M. Kalle 
a 
. H. Starling, Erith, and E. A. 


280. 
May Belvedere. 

281. MecuanicaL Musicat Instruments, H. H. Lake. 
—(American Automatic nm Company, Boston.) 

282. Evecrric Batreriss, M. R. Ward, don. 

Screw to Suips, A. Morris, 

ndon. 

284. Sucar, A. Fryer and J. B, Alliott, Nottingham. 

285. E.ectrric Lamps, J. Unger, Germany. 

286. THRasHING MacuHiNgs, J. Johnson.—(J. Mon- 
tandon, sen., Paris.) 

287. ELecrric Accumutators. H. H. Lake.—(N. de 
Kabath, Paris.) 

288. RecuLatine Evectrric Currents, H. H. Lake.— 
(N. de Kabath, Paris.) 

18th January, 1883. 

289. AkREsTING Sparks from F uss, E. de Pass.—(R. 
M. Howling, Ballarat.) 

200, Fasteninos for Buinps, J. D. Sprague, London. 

291. Corsits, H. C. Leprince 

292. Sats of SrTRONTIA, &c., W. A. Rowell, Newcastle- 


on-Tyne. 
293. Savts of Strontia, &c., W. A. Rowell, Newcastle- 
on. 


294. Hypravtic Macuinery for Pomprne, W. Donald- 
son, Ambleside. 

295. Covertne Evectric Wirss, W. T. Glover and G. 
F. James, Manchester. 
296. Drivine Bexts, G. Hebblethwaite, Huddersfield. 
297. Auromatic Lockine Devices, G. Macaulay- 
shank.—(S. H. Raymond and C. N. Shepard, U.8.) 
298. FLoatine Basin for Oyster Cutturg, A. J. Boult. 
—(L. Anschiteky, Austria.) 

299. VenTiLaTinc Tramway CarRiacEs, G. W. von 
— von Voneky, 0. Suter, and J. Lehmann, 

in. 

800. Encrngs, H. G. Williams, London. 

. Waist Bayns, E. Dastot, Brussels. 

. Brewine, H. E. Newton.—(J. Puvrez, Lille.) 

. Raitway W. J. Adams, London. 

. Furnaces, J. Mackenzie, Stockton-on-Tees. 

. Loapinc Mercnanpisk, H. Bessemer, London, 
806. Apparatus, H. V. der 
Weyde, London. 

307. ALARM Guns, W. Malvern Wells. 

308. ELectRic SicnaLiine Apparatus, W. Walker.— 
(C. D, Tisdale, Boston, U.8.) 

309. Factory Cuimyey Suarts, 8. Hart, Hull. 

Cement, &c., H. H. Lake.—(C. Jouffray, 

mee 
811. Tricycies, H. V. der Weyde, London. 
$12. Type Writers, J. J. Raggett, Aston. 
19th January, 1883. 

$13, Heaturues, B. Taylor, Broomhouse, 

$14. Pips Connections, R. F. C. Tonge, Pendleton, 
and J. Westley, Radcliffe. 

815. Cytinprrs for BREAKING UP Frsrous MaTERIALSs, 
J. D. Tomlinson, Rochdale. 

816. DyNaMO-ELECTRIC Macuines, F. H. Relph.—(J. 
Olmsted, New York.) 

$17. SeconpaRy Barreriss, H. J. Haddan.—(Z. Boett- 


cher, Leipzig.) 
ais, Laxrenns, H. J. Haddan.—(4. 


$19. for Maxine Boutrtons, H. J. Haddan.— 
(A. Ulbricht and J. Hortig, mone 

820. Furnaces, B. Harlow, Macclesfi 

for INcREASING, &c., ELECTRIC CURRENTS, 


$22. E.ecrric Lamps, F. Mori, Leeds. 

$23. Dressinc Comss, H. G. A. de Bysterveld, Paris. 

824, Securine Corks in Bortes, R. Howard, Luton. 

825. Woop Sorrw, H. H. Lake.—(Harvey Screw Com- 
pany, New York.) 

826. o— Eyaings, C. T. Linford and W. E. Cooke, 


827. Macunery, J. H. Johnson.—(Messrs. 
Galland and Chaunier, Paris.) 


$28. VenTiLaTING Macintosues, H. Sax, Spitalfields. 
20th January, 1883, 

$29, Srzam Borrers, J. Boulton, Ashton-under-Lyne. 

380. Groynes, A. Dowson, London. 

$31. Courtine Trucks, J. Darling, Glasgow. 

382. Treatinc Sewaag, J. Young, Kelly. 

E, P. Alexander.—(C. Cheswright, 


) 
334, Hansoms, H. Brockelbank, London. 
835. Coat B. P. Walker, Birming- . 
J. King’s Heath. 


387. GLauper’s Free from Iron, H. J. 


Barnes, A and R. Riley, Habbergham. 
844. Sizina Macuines, E. Tweedale aud A. Hitchon, 


845. ComBrnation Toots, &c., W. Brierley.—(P. Frost, 
Breslau, Germany.) 

346. AppLyine 8izE to Yarns, G. Eaton, Manchester. 

347. Cricket AppLiances, G. G. Bussey, Peckham. 

348. VoLtaic Batrerizs, R. H. Courtenay, London. 


22nd January, 1883. 


349. TELEPHONE Apparatus, C. A. Teske, London. 
350. Bascuregs, H. J. T. Piercy, Birmingham. 
351. Courting Rartway Wacons, 8. A, Croft and R. 


852. Firg-REsiIsTinG Doors, J. M. Hart, London. 

358. Locks, J. M. Hart, London. 

354. WorkKinG Raitway SicNnats, W. Robertson and 
E. P. Holtham, London. 

355. Sounpine Sicnars, E. P. R. Boehm.—(D. W. J. 
Blancke, Merseburg.) 

856. MeraL Canisters, G. L. Cumberland, London. 

357. DynaMo-ELECTRIC Macuines, H. H. Lake.—(H. 
R. Boissier, New York.) 

358. Surps’ Steepisc Bertus, H. H. Lake.— (Huston 
Ships’ Berth Company, U.8&.) 

859. Fastenrnos, F. R. Baker, Birmingham. 

860. Moutpine Pipes, G. Smith, Leicester. 

861. Execrric Lamps, H. H. Lake.—(H. Boissier, U.S.) 

362. Propucine ALUMINIUM ALLoys, G. B, de Over- 
beck.—(H. Niewerth, Hanover.) 


Inventions Protected for Six Months on 
Deposit of Complete Specifications, 
204. CiassiFication of CoLours, B. J. B. Mills, Lon- 
don.—A communication from J. Pittiot, Lyons.— 
13th January, 1883. 

247. TrReaDLE Mecuanism for Szewinc Macuines, A. 

. Clark, -lane, London.—A ‘comm’ 

— from G. B. Ward, New York.—l6th January, 

258. Encine Governors, J. Munro, West Croydon.— 
A communication from G. Keith, Cienfuegos.—16th 
January, 1883. 

261. ELecrRo-TELEGRAPHIC Systems, P. M. Justice, 
Southampton-buildings, London.—A communica- 
tion from T. M. Foote, Brooklyn, U.8.—16th Janu- 


ary, 1883. 

267. Macuies, J. Adam, Philadelphia, U.S. 
—lith January, 1883. 

289. ARRESTING Sparks from Fivzs, E. de Pass, Lon- 
don.—A communication from R. M. Howling, 
Ballarat.—18th January, 1883. 

= Leer Guns, W. Burgess, Malvern Wells.—18th 


anuary, 

$25. Woop Screws, H. H. Lake.—A communication 
from the Screw Company, New York, U.S. 
—19th January, 1883. 


Patents on which the Stamp Duty of £50 
: has been paid. 


200. Supporting Bopizs in Water, W. C. Brown, 
Sheffield.—16th January, 1880. 

218. CounTine Vores, &c., H. C. Symons, London.— 
17th January, 1880. 

Fire-arms, W. R. Lake, London.—20th January, 


263. Propucine ANHYpRovs SuLPHURIC AciD, W. L. 
Wise, London.—2Ist January, 1880. 

$10. Puncuine Macuines, J. Turner, London.—23rd 
January, 1880. 

368. ANTI-FOULING ComposiTIoN for Sarps’ Bortoms, T. 
Trebell, London.—27th January, 1880. 

221. SELF-actinc HYDRAULIC Rams, J. Blake, Accring- 
ton.—l7th January, 1880. 

243. Puriryinc Waste Waters, J. C. Mewburn, Lon- 
don.—20th January, 1880. 

314. Ropg Sroprers, W. M. Bullivant, London.—23rd 
anuary, 1880. 

316. Feepinc Borers, E. Davies, Llandinam.—24th 
January, 1880. 

226. CoaL Screens, C. Armstrong, London.—1l9th 
January, 1380. 

485. SurgicaL Banpace R. J. Winter and H. 
W. Taylor, London.— 31st January, 1880. 

246. Tannine Hipss, C. D. Abel, London.—20th Janu- 
ary, 1880. 

256. BREECH-LOADING MECHANISM for ORDNANCE, G. 
Quick, London.—2lst January, 1880. 

259. Fett Carpets, W. Mitchell, Waterfoot.—2lst 
January, 1880. 

268. GLucose from LicNzous MATERIALS, 
A.M. London. —2lst January, 1880. 

287. Froorsse, T. Wharam, Hyde.—22nd January, 


294. Frre-aRms, J. Dickson, Edinburgh. 
—23rd Jan , 1880. 

817. StRaininc H. White, Denny.—24th 
January, 1880. 

— Srong, G. Dalton, Leeds.— 27th January, 


1880. 

489. Drivinc Mecuanism for Sewixc W. R. 
Lake, London.—4th February, 1880. : 

543. Puriryine Coat Gas, C. C. Walker, Lilleshall, 
and W. T. Walker, London.—7th February, 1880. 

731. Srzam J. Bellamy, London.—19th 


ebruary, 1880. 
$13. StEELYaRDs, J. Chater, London.—23rd January, 
1880. 


$23. Wispine, &c., YaRN, J. and T. A. Boyd, Shettles- 
ton.— 24th January, 1880. 

343. Gas-moTor Enaines, C. D. Abel, London.—26th 
January, 1880. 

882. Foor Warmers, C. D. Abel, London.—28th Janu- 
ary, 1880. 

490. WaTER-cLosEts, W. J. and A. T. Bean, London. 
—4th debruary, 1880. 


Patent on which the Stomp Duty of £100 
has been pai 
170. Supptyrne to Furnaces, M. H. Smith, 
Halifax.—15th January, 1876. 
212. Sewrnc Macuings, W. E. Gedge, London.—19th 
January, 1876. 
819. TREATING OLEAGINoUs SEEDs, A. B. Lawther, 
Liverpool.—26th January, 1876. 
185. CLEanine Skins, J. J. Johnstone and J. Straiton, 
Bootle.—18th January, 1876. 
284. R. H, Hepburn, Sheffield.—25th Janu- 
ary, 1876. 
581. MARBLED Papers, J. Huntington, Darwen, and 
W. Cadman, Leeds.—10th February, 1876. 
240, Rerinine H. H. Murdoch, London.—20¢h 
January, 1876. 
482. MeTaLLic AuLoys, P. M. Parsons, Blackheath.— 
7th February, 1876. 
862. Protrctine Surracss, F. 8. Barff, Kilburn. 
CS, ussey and 
Leachman, Leeds,— 21st January, 1876. 


J 
36. PREVENTING FREEZING Of WaTER, J. W. ey, : 
W. Hebler, Bern, 

889. TELEPHONIC AppaRatTos, J. Graham, London. 
840. Coxe Ovens, R. H. Brandon.—(B. Fi anzen, Lidge.) ~ 

841. Movu.pine, &c., Stone, F. Trier, London. 

842. Raitway Covp.ines, F. Attock, Newton Heath. 

343. Macuinery, E. Tweedale and J. R. 
| 
1880. 
1880. 
y 
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254. Comsrne Corton, J. M. Hetherington, Manchester. 
—2ist January, 1876. 

459. Wetonrsc Smatt Coat, J. Thomas, Aberdare.— 
4th February, 1876. 


Notices of Intention to Proceed with 
(Last day for filing opposition, 9th February, 1883.) 
4354. Expuess Piatrorms of Grain Straw GaTHER- 
tna. &c., Macninss, P. Robinson, Saxby.—13th Sep- 


1882. 
4350. Woot Compine Macaives. Wharton 
and Smith, Bradford.—138th 


1882. 
4361. Seir-acrine Moss, J. Dranséeld Issett, 


Dewsbury.—13th September, 1 

4370. Apparatus for fetes &e., H. Slack, Shef- 
field —14th September, 1882. 

4371. Drere, &c., Hanks, J. Conlong, Blackburn.— 

14th September, 1882. 

asst. MatTCH-BOXEs, W. R. Lake, London. —A 
nication from A. Widestrém.—14ch 

4391. PLares for Szoonpary Barrerres, N. Cookson, 
Newcastle-upon-Tyne.—l5th 

4400. Separatine Trin from ScraP Mera. Ci D. Abel, 
London.— A communication = A. Reinecken 
and L. —l5th Sept 

Compression Pumps for Gas, C. 

London.—A communication from A. 
—15th September, 1882. 

4411. Receveratinc Peroxipe of Mancayegse, G. W. 
von Nawrocki, Berlin —A communication from The 
Verein Chemischer Fabriken.—16¢h September, 1882. 

4412 Lockie Pornts, &., by Exvectricrry, 8. Brear 
and A. Hudson, Bradf ord. —16th September, 1882. 

4417. Friction Cuurcuss, W. A. Barlow, London.— 
16th 882. 

4428. ComPostTioN for Preszrvinc Woop, &c., W. R. 
Lake. London.—A communication Buzolich 
and T. K. Smith.—16th 1882. 

4424 Preventinc the Depostr of. Sanp, &c., W. R. 
Lake, London.—A communication from H. E. Har- 
greaves.—16th September, 1882. 

4430. Warer-cLosets, J. Imray, London.—Com. from 
k. Leck y and J. Hay.— 18th September, 1882. 
4456. Harvestinc Sucar Cane, &c., T. D. Stetson, 
U.S —A communication from’ W. Dollens and @. 

H. Zschech.—1vth 

4457. Lamps to the Suarrs of BIcyc.gs, 
&c., J. Lucas, Birmingham.—19th 

4482. for TaBLe CoTery, H. and T. w. 
Hall, Sheffield.—20th September, 1832. 

4511. Sroninc, &c., Evecrricrry, J. D. F. Andrews, 

yw.—Zist September, 1882 

4527. ELecrro-maGNeTic Excravinc Macurnss, B. J. 
Carter, London.—A G. McKen- 
dree Guerrant —22nd September, 1 

4566. GOVERNING ey Fowlerand W. Daniel, 
Leeds.—25th September, 1 

4570. TreaTinc LEavEs, &c., for Oxstarntnc Fipre, A. 
V. Newton, London.—Com. from Sanford Uni- 
versal Fibre Company.—26th September, 1882. 

4603. Boxes, B. J. B. Mills, London.—Com. 
from J. Schiitt & J. Wanbetia 28th September, 1882. 

4811. Door og &c., A. J. Boult, London.—A com- 
munication from G R. — zM. Winslow, and 
T. E. Clary.—10th October, 188 

5254. TRaM-CaRS BY A. Recken- 
zaun, Leytonstene.— 3rd November, 1882. 

5297. TREATING Leaves, &c., H. C. 
Smith, Ri d.—6th Mi ber. 1882. 

5334. DEcORTICATING, &c., J. H. C. Martin, 
Walthamstow.—8th November, 1 

Roberts, Pittsburgh, 


5648. Drawtye, &c., Wire, 
5649. Zuvc-coaTep Wire, H. Roberts, Pittsburgh, U.S. 


US November, 1882. 


5870 the Erricrency of W. 
R. Lake, London.—A communication ins A. EB 
Dolbear.—8th December, 1882. 

5928. TopuLar Srructores, H. N. Maynard and H. J. 
Cooke, London.—12th December, 1882. 

6058. Treatinc Satts, &c., C. A. Faure, 
Paris. —19th December, 1882. 

6093. Looms for Wzavine, J. Laird, jun., Forfar, N.B. 
—2lst December, 1882. 

6143. Compounns, I. 8. McDougall, Lon- 
don.—23rd December, 1882. 

6149. Extraction of SaccHARINE from VecE- 
Svupstances, C. W. B. Espeut, and 

Fry, London.—23rd December, 1882. 

on. Sica Fire-seicks, &c., H. Edwards, Braich-y- 
Cymmoer, and H. Harries, Glyn Neath.—27th Decem- 
ber, 1882. 

6232. Inpra-RUBBER, &c., H. Gerner, London.—30th 
December, 1882. 

6238. DiscHaRGING FIRE- -arnms, N. G. Green, London. 
—Partly a communication from J. L. Galt and J. P. 
Freeman—30th December, 18s2. 

12. Tomer Apparatus for Sarps, H. J. Haddan, Lon- 
don.—Com. from D. Wellington.—1st January, 1883. 


(Last day for filing opposition, 13th Pebruary, 1883.) 
4267. for CuTery, J. Fee, Sheffield. 


—Tth September, 1882. 

4426. Posts, T. Willoughby, Leeds.—18th September, 
1882. 

Vatves, W. Lloyd, Newport.—18th September, 
1 


4433. CLeanine Macuine, C. W. Spong, London. 
—18th September, 1882. 

4444. Screws, 8. Beaven, Brazil. Sep- 
tember, 188: 

4448. Vessets, W. A. 
London.—Com. from A. Luger.—19th 

4449. Rancz and Reoister Grate, W. Y. 
Bristol.—19th September, 1882. 

4454. Taansmirrers for Speakinc Te_erHones, W. P. 
Thompson, J.iverpool—A communication 
F. Milliken, J. W. Brown, and H. D. Hyde. —19th 
September, 1882. 

4462. Tops, J. McPhail, Lcndon.—19th Sep- 
tember, 188: 

4465. Biscuits, G. Baruch, Austria. 

1882. 


—19th September, 

4466. CLosine, &c., VewtiLator Frames, E. Edwards, 
London.—A ee from A. Descaves and 
D. Halut.—19th September, } 

4467. Jomine, &c., the Exps of - E. E. Talbot, 
London.—19th September, 1882. 

4468. Not-Locss, C. A. Snow, W: 
from L. Triplett, jun.—19th 

4477. Mawcracture of Soap, J. 
20th September, 1882. 

4480. TaBLet Diarizs, J. W. Cochrane, Glasgow.—20th 
September, 1882. 

4489. Gas Motor <i F. W. Crossley, Manchester. 
—20th September, 1 
4498. Sucar MIL1s, E. Death and J. Ellwood, Leicester. 
—2\st September, 1882. 

4555. DYNAMO-ELECTRIC Eworves, A. Lalance and M. 
Bauer, Paris.—25th 

4705. Domestic Vessexs, T. A. Brown, Surrey.—3rd 

, 1882. 


4757. Mrxinc Water with Gas, &c., E. de Pass, Lon- 
don.—Com. from E. Kérting.—6th October, 1882. 

4832. TeLtePHones, J. H. Johnson, London.—Com. 
from L. de Lockt-Labye.—1lth October, 1882. 

.R. de F. d’Humy, Clapham 


1882. 

5101. Rotary ENGINES, &c., T. S. Greenaway and A. 
Kitt, London.—26th October, 1882. 

5108. GaLvanic Batreeizs, P. R. de F. d’'Humy, 
Cla; Rise.—27th October, 1882. 

5191. Comernep Reapinc and SHEAF-PINDING Ma- 
carnes, W. McIntyre ion.—A commu- 
nication from W. A. Wood.—3ist 1882. 

5616. Exnavustine, &c., Fivrps, H. . Stewart, Lon- 
don.—25th 

5758. Fountain PENHoLpers, Cousté, London.— 
2nd December 1882, 


Wuxvow Fast J. D. 
Sprague, Upper 


—5th 
PRESSING Horns, for the Manuracrure of 
Comss, D. Stewart, Aberdeen.—20th 1882. 
6072. ARTIFICIAL Horizons for QUADRANTS, &e. W. E. 
Gedge, ne communica’ from 8. Pattee. 
—20th December, 1 
6088. Rotary Macurngs, W. Cotton, Lough- 
th D , 1882. 


—20 
6164. Propucine Ececrric Liout, A. M. 
—A communication from L. Gerard and W. V. 
Bonsor.—23rd December. 1882. 

127. Looms for Vetvet, W. E. Gedge, London.—Com. 
from H. Morel & J. B. Poncet.—9th Jan: , 1883. 
267. Kxrrrisc Macures, J. Adams, Philadel, U.8. 

—l7th January, 1883. 
289. ARREsTING Sparks from Funxews, E. de 
London.—A communication from R. Howling. 

—18th January, 1883. 


Patents Sealed. 


(List of Letters Patent which passed the Great Seal on the 
17th and 19th January, 1883.) 
5525. W. H. Akester, 


Glasgow.—17 
Rate and T. 


8388. ArracuMents for 
Chattaway, Leicester.—17th July, 1882. 

8456. Ciosine the Mourus of Borriss, C. E. H. Ches- 

ht, London.—20th July, 1882. 

8476. CHampers for ELEcTRicat. Apparatus, W. A. 
Barlow, London —2lst July, 1: 

3487. Marvrarnine Dravonrin CaIMNEys, E. Edwards, 
London.—22nd July, 1882. 

3490. Currinc, &c., Fire-woop, Rowley and H. 
Vulliamy, London. —22nd July, 1 

3497. TREATING &c., T. H. ‘Cobley, Dunstable. 
—22nd July, 1882. 

$499. Grams Exevators, J. McAuley, Bootle.—22nd 
July, 1882. 

Cisterns, W. Wright, Plymouth.—24th 

$516. Supports, &c., H. Hides, Surbiton.— 
25th July, 1882. 

3532. Seconpary, Batrerigs, G. L. Winch, 
Madras.— 25th July, 

3536. Union Jornt = le W. H. Beck, London.— 
July, 1882. 

+ Fasrics, J. Jowitt and G. S. Page, 
Now York, U.S. 1882. 3. 
0. ERMO-DYNAMIC NGINES, Hargreav 

AT-LOWERING APPLIANCES, C. Grayson, Liver- 

pool.—27th July. 1882. 

3565. V enTiLaTors, H. Morris, Manchester. 
—27th July, 1882. 

8566. Looms for Weavine, T. Singleton, Darwen.— 
of Conn, Wright, Egre- 

3589. Manuracture of Casks, 
mont.—28th July, 1882. 

~~ A. C. Henderson, London.—Slst July, 


InstruMENTs, P. Ehrlich, Saxony.— 
ugust, li 
3681. TELEPHONIC J. 


—2nd August, 1882. 
e778. J. Imray, London.—Sth August, 
3897. Recenerative Hor Brast 3, B. Ford, 


TOVES, 

Middlesbrough-on-Tees, andJ. Moncur, Cumberland. 
—15th August, 1882. 

3903. Canriace Axtes, W. R. Lake, London.—l5th 
August, 1882. 

3950. Treatine Peaty Torr, &., P. J. Friedrichs, 
London.—18th August, 1882. 

8981. Steam J. Shanks and J. G. Lyon, 
Arbroath, N.B.—19th August, 1882. 

4090. Heatinc Appiiances, W. Thornburn, Borough- 

—26th August, 1882. 

4241. Poriryixa STeaM M. Coulson, 


4679. Hack Cap for Baicks, J. D. Lampard and F. 
, London.—2nd October, 1882. 
4872. RIDLEs for —— &c., J. G. Heinisch, Bel- 
gard.—13th October, 188 
5182. J. Imray, London.—31st 


October, 1882. 
5193. Preventine, &c., the Passace of Heat and 
Morstorg, W. T. Whiteman, London.—31st October, 


1882. 
5195. Avromatic Weicuine, &., Apparatus, W. T. 
Whi Lon —S8lst October, 


1882. 
5298. Rowninc Merats into Movutps, F. Asthiwer, 
en. —6th November, 1: 
5691. Looms for Wzavina, P. a Garin-Moroy, France. 
—29th November, 1882. 
5723. ATTRITION Mrs, T. L. Sturtevant, Framing- 
ham, U.S.—lst December, 1882. 


(Zist of Letters Patent which passed the Great Seal on the 
23rd January, 1883.) 

3410. Passencrr Tickets, J. A. Francis, Newington 
Butts.—18th July, 1882. 

8421. Carriaces, W. P. Thompson, Liver- 

ARRYING, &c., COAL, 

eo London.—24th July, 1882. 

$507. Rartway Caarrs, J. Revell, Dukinfield.—24th 
July, 1882. 

3517. Boretar Proor Sarss, W. Corliss, Providence, 
U.8.—25th July, 1882. 

3522. VOLFRAM, &c., C. J. L. Leffier, Shef- 
field. — 25th July, 1882. 

3526. Rotary Enorxe and Pomp, E. G. 


, Evecrricity, J. Hopkinson, 
London.—27th July, 1882. 
8577. Caustic Sopa, &., A. J. Boult, London.—27th 
1882. 
. Mayuracrore of Hats, R. Wallwork, Man- 
3597. &c., O. Seydel, 
Awnrxes for AMMOCKS, Bir- 
J , 1882, 
P. Dalby, Leeds.—29th July, 


29th July, 1882. 

3610. Propvucts from Biast Forwaces, J. 
K. McCosh, Lanark.—3lst July, 


3615. Looms for Weavine, J. Hopkinson, Birstal.— 
J.R. Rogers, London, 
ALVANIC BATTERIES, 

Slst July, 1882. 

3618. on ActraTep WaTER, J. Gordon, 
jun., Dundee.—31st July, 1882. 

3651. Preventixe INcRUSTATION in STEAM Borrers, W. 
E. Gedge, London.—1st August, 1882. 

3658. Stzam Pomps, W. W: Beaumont, London.—lst 


August, 1882. 
8712. Conzs, &s., of penn, 8. C. C. Currie, 
London.—4th 1882. 
3714. Anuypripe, 8. Pitt, Sutton.—4th 
1882. 
. Dressinc Waste Sirk, 8S. C. Lister, Manning- 
—4th August, 1882. 


$961. Szconpary Barreriss, T. J. Handford, London. 
—18th August, 1882. 

$976. Evecrric Licuts, T. J. Handford, London.— 
19th August, 1882. 

Barnes, Reading.—19th August, 1882. 

8991. IncaNDEScING Conpuctors, T. J. Handford, 
London.—19th August, 1882. 

$995. UNDERGROUND Conpuctors, T. J. Handford, 
London.—2lst August, 1882. 

3996. Dynamo, &c., Evecrric Macuings, T. J. Hand- 
ford, London.—21st August, 1882. 

4375. HyDRaULic Lirts, J J.8. and C. G. Major, 

4459. TREATING Lake, London.— 

Ma E. Da London. 

'REATING WasTE MATERL 
Bs ~ F J. 
REAKING, c., FLAX, iladel 

U.8.—2nd November, 1882. 

7“. ARTIFICIAL Duna, 8. Walter, Berlin.—6th Novem- 


5411.’ Furnaces for Heatinc Iron, W. Felton, Wilden. 
—18th November, 1882. 


5416. L TOR ATTac ts for a P. M. 
Justice, London. —lith 188 
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ABSTRAOTS OF SPECIFICATIONS. 


1891. Processes 1x Paerpartsa TaBLeTs oR SurR- 
FACES POR Parintinc FROM, F. Rath, London.— 
22nd March, 1882. ‘communication from M. 
Komaromy, Hungary.) 

This relates to the = of gelatinous sur- 
faces for printing from. 

2418. Stays anp Corsets, A. Ottenheimer, Stuttgart. 
—22nd May, 1882. 6d. 

The object is to render the bones less liable to frac- 
ture at sides of the waist immediately above the hips. 


2518. CompounDs FoR ELECTRICAL 
Insuation, &., G. 8 Page, Stanley, Jersey State, 
U.8., and London.—26th May, 1882.—({Not 


with.) 
midis relates to the mixture of various mineral sub- 
stances with pseudo carbons, cellulose, leather, and 

horn substances, &c. 

2520. Macuives ror Breakina Coxe, H. J. H. 
Thomas and Somerville, Old Kent-road.—2ith 
May, 1882. 

This relates to - having a revolving cylinder 
with blades or cutters formed thereon, and a series of 
fixed blades or cutters fitted in a frame. 


2567. Improvements Heatino By ELEctRIcITY, 
&c., Oswald Rose, Manchester.—31st May, 1882. 6d. 
This consists in a current of electricity 
through a coil of wire or carbon placed inside a water 
heater, so as to heat the wire or carbon and also the 
water, the latter when heated being distributed 
— the building on the Perkins or high-pressure 
system. 


2633. Sream BorLers aNp A. C. Bngert, 
Bromley-by-Bow.—5th June, 1882. 

This consists in the of 
steam boilers with an internal flattened furnace flue 
made bell-mouthed at the front to form the fi: 
and also the staying of such vertical flattened flues 
with vertical tubular stays. 
2634. Pieatinc Macuivxes, C. G. Hill, Nottingham.— 

ay t and mode of actuat- 

rela’ arrangemen‘ le 

ing the blade F, for forward the fabric in 
pleats or folds between the ro! L, which are caused 
to rotate slowly. Bis the dri at ee 
an excentric, by which the blade is actuated. The 
blade F has a numter of slips, so as to form a kind of 
comb, and enable it to exercise a more uniform pres- 


A worm on shaft B gears with a wheel on an 
inclined axis, which also carries a worm g with 
8 wheel on the shaft of lower roller L. 
lower rollers are gea 


threads upon it. 
Tuses, J. Robertson, Govan.—6th June, 


This refers specially to the mode and means of 
grinding and polishing or finishing tubes of iron or 
steel, and to in the construction and 


8752. TransmiTtinc Evecrricity, T. J. Handford 
London.—5th August, 1882. 

3755. Evecrricat Meters, T. J. Handford, London.— 
5th August, 1882. 

8756. Dynamo, &c., ELecrric T. J. Hand- 
ford. London.—5th 1882. 

Doors, &c., H. J. Haddan, London.— 

1 
tem Execrricity for Licut, &., T. J. 
dford, London.—17th August, 1882. 

3955. Incanpgscine Evecrric Lampa, T. J. Handford, 

London. —18th August, 1882. 


for rolling the tubes and 

effecting the grinding or polishing operations. 

2649. Pique Grove Sewina J. Helyar, 
Yeovil.—6th — 1882. 6d. 

This consists in imparting to the “looper” a 
reciprocating vertical tm Pay in a direction per- 
pendicular to the plane of the 1 , in addition to 
the alternate circular motion which it has hitherto 
alone received, and in providing said looper hook with 
@ notch, whereby, in conjunction with such vertical 
motion, ‘to catch and hold the needle thread and pre- 
vent missing sti 


2652. Dare Inpicators on Caxampane, W. R. Lake, 
London.—6th June, 1882.—(A communication from 
J. Cussons, Virginia, U.8.) 6d. 

This relates to the employment of three mares 
pp one of which contains characters indica‘ 
day of the — while the other two contain respec- 
} ey ten and three or numerals, ich 

res placed in proper relation are adapted to exhibit 
jointly any pe day of the month. 
2657. Raiway Brakes, A. B. Harris, Finsbury- 
pavement.—6th June, Ti 1882. 8d. 

This relates to a continuous automatic railway 
brake, in which the ordinary brake blocks are dis- 
pensed with, and in some cases also the compressed 
air or vacuum ordinarily used for operating continuous 
automatic brakes. Friction clutches A replace the 


blocks, and are. actuated by levers B pivotted to a 
cross frame, and connected at their inner ends on each 
side of the frame by a pin taking intoaslot. D isa 
sliding frame by which the levers are actuated, such 
frame being moved in either direction by means of a 
—- of levers, rods, and links connected by means 

a chain E toa pulley. The spring C tends to force 
the ends of the levers apart, and so put the brakes 
into operation. 


2668. Macuiwery ror Dryinc aND PULVERISING 
— &c., J. Farmer, Salford.—7th June, 1882. 


This consists of a fixed steam 
drical form with closed ends, in which casing revolve 
two hollow steam-heated axles, each provided with a 
series of blades or beaters, which latter are set at 
angles, and so arranged that when they 

revolve they pass between each other. 
2673. Manvracture or Gas For ILLUMINATING PuR- 
POSES, ty —Tth June, 1882.— 
(4 communication from A. Binnie, New Zealand.) 


This consists essentially in the manufacture of 

for illuminating and other purposes by the combined 
use of air, water, and animal fat, or its alternatives, 
= com: tively minute quantities, the water 

uced to steam, the animal fat or alternatives 
Po a heated gas, and the air being supplied in suitable 
quantities, and the whole mingled together in a heated 
vessel so as to form a homogeneous gas. 


2675. Improvements In H. Alabaster, 
South Croydon, T. B. Gatehouse, Camberwell, and H. 
R. Kempe, Barnet.—7th June, 1882. 6d. 

This relates to a telephonic receiver, which is con- 
structed as follows:—At each end of a suitable case 
the inventors fix a plate, and between these 
they stretch an iron or steel wire, round whic! 
closely wound two coils of insulated wire. One ra 

these, which may be of coarse wire, connects the 
of a og ee battery; the other coil, preferably of fine 
wire, is connected to the line at its one en , and to 
Electrical undulations 
age by s ing into a t 


with this ver are reprod ta or 
wire, and also the two — latter no 
ear pieces and tu 


to 
TREATING Canpomacnovs, Brrominovs, Cat- 
CAREOUS, AND OTHER SUBSTANCES TO OBTAIN PRo- 
DUCTS THEREFROM, H. Aitken, Falkirk.—8th June, 
This relates toi its in trea’ 
‘o improvemen 
a, shale, —- Peat, or moss, sawdust, and other 
as 
ona for the therefrom 
tar, coke, resins, 8 ur, bitumen and ammo: 
liquor; and it further relates to the trea tas forth coke, 
spent shale, iron ores, and ores of other m: 
production of gas, sulphur, arsenic, lead, zinc, an 
other poe ‘as well as ammonia. 
2684. Suis’ Bertus, A. Nickels, Liverpool. 


of means of con- 
tanchions, foot and head 
boards. 


boards, the side , and the canvas 

bottom. 

2696. Sritts ror Tar or O11, F. Lennard, 
Shoreham.—8th June, 1 6d. 


The inventor claims, First, the construction of 
cylindrical stills fitted both internally and externally, 
and set in brickwork with the furnace flues, furnace 
doors, muffie door, and dampers. Secon mdly, the 
construction of agitating apparatus within the still. 
2694. IN OR MAGNETO-ELEC- 

tric Macuines, W. R. Lake, June, 
1882.—(A from B. Weston, Newark, 


of the armatures of the 
and the object is to save 
anu” phy as far as the first part of the 


Fic.1 
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Specifications will be forwarded by post from the 
—28th November, 1882. 
5791. Stoppers for Borries, P. P. Deslandes, Jersey. 
— 5th December, 1882. 
[263+] = 
rewer, London.—25th July, 1882. 
3533. Taps, W. Hunt, Scarborough.— 25th July, 1882. 
3537. Currine, &c., Mera, Wasners, W. P. Thompson, : This consists in the attac 
. Liverpool.—25th July, 1882. - necting and supporting the s 
L 
4 
— 
( 
a 
SS 
roller driven from the lower roller, and serving to form SQ 
a band in the centre of the pleated fabric by pressin, \\ \ 
=f 
patent is concerned, to supply currents of high electro- 
motive force. The method of winding is shown in 
Figs. land 2. The claim is for ‘an armature wound 
with two systems of coils in diametrically separate 
divisions, the divisions of one system being alternately 
under and over those of the other system, and the 


JAN. 26, 1883. 


divisions ther and ected to 


relates to an armature wound so as to produce currents 

of great quantity. 

2698. Axve Bearinos anp THEIR LusRication, W. J. 
June, 1882. 6d, 

This fi tion in an axle of lubri- 
cating chambers suitable feeding ducts, with 
water-tight and dust-tight a formed by 4 
of india-rubber and protecting disc plates and su 


TREATMENT OF OrzEs, J. M. 


r, tassium, salt, | 
water, together wit! ‘abating neck 
t. 


2'708. or AND SULPHIDE OF 
Srrontium ror Propucrion « Caustic StRonTIA 
F. J. Bolton, London. 


woER, W. R. Lake, 

—(A communication 

ton, U.8.)—( Not ) 
This relates to a perforated grain of gunpowder. 

S710. T. B. Knightley, London.—9th June, 
ss its four main wheels 

ri thin them other wheels from which the 

such wheels being 


transverse ties or 


Ben Bortern Stoves, &c., 7. Ogden, 
Burnley.—9th June, 1882, 


THE ENGINEER. 


2'734. An Improvep Mopz or Goverxine THE Feep 
or Execrric Arc Lamps, J. Mathieson, 


lai hereb: thi 
me arc lamp, where! at the 
of contact, the releases the train 
which fi the carbon and also breaks the circuit’ of 
its own magnet coils, is avoided. It consists in causin; 
the armature, at the moment of attraction, instead o' 
breaking the shunt circuit, to make also an ¢! 
contact, which bridges over or cuts out the magnet. 
2'789. Apsustinc THE RoLieRs or ROLLER MILLIS 
For CrousHina, &c., J. ane 0. Stuart, 
Liverpool,—10th June 1882, 6d. 

In the drawing the rolls A and A! are arranged ver- 
tically, and the top slide between 
the frame. The bottom a are also placed 
between the guides, so as to be ly removable when 


required. Between the bearings is a pillar F, screwed 
at one end, and working in a worm wheel H fitted in 
a socket in the lower . The wheel is actuated 
by a worm I operated bya suitable handle; K isa 
spring to give the necessary pressure, which can be 
regulated tar P prover the nut X on the screwed rod L, 
the collar P preventing too great a pressure being 
placed on the spring. 
2746. Breecu-Loapine Pieces, &., L. Gye, 
London,—10th June, % 

The inventor claims, First, jointing a movable 
breech to the body by means of a quniehwalergurved 
bar on its under side ; Secondly, a — stop at the 


This consists rege in =e application to boiler fur. ; Thirdly, eans a back- 
naces of a series of in suitable positi the is 
near the , the — is inclined or Fourved opened. 
towards © passing ani Hall, 
where become booms 
thereby tend Lon consume the Other improve- This the te the 


ments relate to fire stoves. 


2721. Fatse Borroms on PLATES FOR 
— ror Brewers, &c., A. M. Gillman and 
8. Spence, Southwark.—9th June, “1882. 

This consists in the em employment of a perforated 
flat false bottom, on the uni — of which is affixed 
pl or more hollow rings, cones, cylinders, or other 

po hetght, the sides or walls and 
oo ope af which are perforated 


2723. ImproveMENTs 1x Lames, @. 


square.—9th June, 1882. 6d. 


This relates to an arc lamp, the arc being regulated 
by two electro- ets, one in the main the other in 
a shunt circuit. e invention will be better under- 


stood by the accompanying illustration. The upper 
carbon is fixed to a guided holder C, attached to a rod 
A passing through solenoid B, and counterbalanced by 
a weight connected to it by cords passing over pulleys. 
When the upper and lower carbons (the lower one 
being stationary) are in contact the lamp in 


great, 
drawn upwards, and 
ite paw! clam turning it in the 
direction of the arrow and causing ‘the upper carbon 
to descend, so as to adjust the arc. 

2726. Bitce Water For Barass, &., 4. M. 

Clark, London.—9th June, 1882.—(A comm 
A. H. L. Oudry, Paris.)—(Not proceeded with.) 


thie relates to the employment in combination with 
a suitable mi cal or electrical alarm of a solid 
substance soluble in water, so by the as to prevent 
the action of the alarm my bey of the water 
to its level, the substance is ved therein and 
liberates the mechanism. 
2731. Revotvers or Pocker Pistous, Brewer, 
London.—10th June, 1882.—(4 communication from 
J. B. Turbiauz, Paris.) 
This relates to a revolver which is held in the hand, 
with nothing exposed to view except the barrel. 


2'732. Movine Tarcets, R. Morris, Blackheath.—l0th 
June, 1882. 6d. 
w moving o is 
lated by more or less throttlin, ~~ 


the issue of liquid 
from a er fitted a piston or plun 
nected to the ob; bject. 


2'742. Lanterns ror Streer Lamps, W. 
Heavens, —10th June, 
This relates to a lantern com of sothing con- 


nected to each other and toa or cap, and capable 

of being detached. 

| Texte Fasrics, Bdwards, Lon- 
don.—10th Srom C. 


This re’ machinery or ap us 


it 
to 


ing vessels fore and aft sails of a stay or 
stays. 


2'748. Burwino Pyrires, St. Helens, 


Lancaster.—12th June, 1882. 
The inventor claims, | 
making the air to support combustion to 
the products from burner 


ites’ burners arran 
t the same air 
burner in circulating su: 
2'749. CapsuLes ror Borries, C. Cheswright, London. 
—12th June, 1882, 6d. 

This invention has partly for its object the produc- 
tion of a capsule of oval form, or ha two, three, 
or more flat sides with rounded corners or edges, such 
form being better adapted for perforation on the side, 
whilst the capsule is at the same time capable o 
assuming the form or contour of the neck of the bottle 
or other receptacle to which it is applied. 


2'750. Miners’ Sarety W. Morgan, Ponty- 
—12th June, 1882. 
tes for su’ air to 


to 
the burners and for earrying off the 
penny IMPROVEMENTS IN THE CONSTRUCTION OF ELEC- 
&e., J. Lane, Fulham.—1l2th June, 
This relates to incandescent lamps. Instead of 
mounting his filament in the usual way the inventor 
fits them in a special plug, and inserts this into the 
neck of a glass globe and seals it there. A passage in 
this plug is uti to produce a vacuum or to intro- 
duce non-combustible gases, and is then closed with 
sealing material. 
2'753. Gas Motor Enornes, C. F. Wordsworth, Leeds, 
and J. Wolstenholme, Radcliffe, Lancashire.—12th 
mists relates to ga gines worked by the explosi 
re! gas engines worl y the ion 
it has been drawn 


series in 
Vip series in sich manner 
n. 


a cylinder by a piston on the outward stroke, is 
[e753 ) 


EIc.2. 


SINS 


ignited, and exploded in the apposed until the full 
travel of the piston has taken place, and on the return 
stroke the products of combustion are expelled 
through an exhaust valve, A is the cylinder; 8 the 
explosion port; D the slide; E the back plate; G the 
gas inlet valve ; and H the exhaust; M are the air 
a ports; N the gas admissi ission port; and P 

flame chimney. An annular chamber is 
feoned on the end of cylinder, so that the piston may 


enter it just before the termination of its outstroke, so 
that the volume of air displaced may be used for 
flushing the igniting chamber, The air slots and gas 
= rts are arranged as shown, that a more 
edges 
of the slide at the time of feaition are reduced. 
2755. Improvements Exectric Lamps, &&., W. 
Chadburn, Liverpool,—12th June, = 
This relates, First, to arc lamps. 
device consists of three vertical 
the top plate ay: 9 ¢ lower ends of 
are carbon by the upper 
being expanded wes a - tear moved by a lever, one end 
which is acted on by a solenoid in the main circuit, 
nd the other by a solenoid in a shunt circuit, the 
fulcrum being attached to the upper plate of’ the 
lamp. The Second part of the invention relates to a 
dynamo machine with vei ly arranged field 
magnets, anti an armature consisting of a spiral core 
phy ig ribbons coiled at intervals with copper 


2'756. Improvements 1n Voutaic &., C. 


relates to the construction of a portable 

ee in the form of discs 

and metal insulated by vulcanite er other 

be These are placed in a caoutchouc tube of such 

inte: ter as to p fluid communication 

between the cells, 

Gas J. Imray, London.—12th J 

882.—(4 communication from C. Clamond, Paris. 


from 


This relates to the construction of gas burners in 
which the heat of the flame or the products of com- 
bustion thereof is conveyed downwards by a central 
metal rod or stem to the gas and gp wy 
raise the temperature thereof before entering in’ 
combustion, 

2'759. Improvements Lamps, H. H. Lake, 
London.—12th June, 1882.—(A communication from 
R. R. Moffatt, Brooklyn, New York. 

This relates to the regulation of arc lamps and to a 
means for cutting the orgs out of circuit. ous 
to our illustrations, when electro- ——— Fig. 1— 
attracts its armature G!, the catch F* lifts Fh carbon 
supporting rod C so as to establish thearc. Gl is 
mounted in two levers G2, which are een 


and carbon-rod C 
consists of a bell-crank lever pivotted at the en 
one arm to a rod which extends between the levers F2 


the upper carbon descends into contact 
lower. A derived circuit extends from box 
metal lever L, thence through a small contact 
to the electro-magnet, and thence through tite 
wire. The armature of 


lating material in B to th 
extends between the two shoulders of L and shifts 


(2753] Fic 2 
L 


so as to impinge on the before-mentioned contact 

piece or be removed therefrom. The how- 

ever, can move sufficiently far to cause pawl E to 

operate the ratchet wheel and feed the carbon down- 

wards before it shifts L, so as to break the shunt 

circuit. en this is broken the armature descends 

and shifts L so as to re-esta! tablish the shunt, and if the 

arc be still too great the op will be 

2'764. Raitways, A. M. Clark, 
London.—12th June, 1882.—(4 communication from 
C. F. M. T. Lartigue, Olieste, 

carrier travelling thereo: 

2'767. Grixpinc P. M. Justice, London.—13th 

882.—(4 unication from M. B. Church, 

Grand Rapids, U. 

This consists partly va a lower stone adapted to be 
driven and formed with its face perfectly plane from 
centre to skirt, in combination with an upper stone 
said stone having substantially smooth dress, and 
the w stone dished from eye to skirt, whereby the 

tween the stones in zones of a given width on 
from centre to skirt are made of equal 
also consists in means of regulating the 


2'768. Rattway Cars anp Cots FoR USE THEREIN, 
P. M. Justice, London.—13th June, 1882.—(A com- 
— from M. B. Church, Grand Rapids, U.8.) 


This relates to the berths and seats of cars, 
and other water craft. It includes — Raper thom 


form of cot, any situation where 
rdinary folding cot is desirable. 


2'769. ImpRovEMENTS IN DYNAMO-ELECTRIC Mal 


brought nearer to the iron. e armature 
@ narrow ribbon of copper folded backwards and 


forwards. 


2778. APPARATUS Movu.pine 
XPLOSIVE Various Forms FoR 
Hesketh, Dartford.-13th June, 1882, 


in the | py 


This consists 
— of the com; 
sliding pieces that close the oy of moulds 
ig the contents of the moulds by the advance 

of compressing punches. 
2'779. Haymakine J.C. Float, Maldon.— 

actuating the tine barrels of haymaking machines. 


2'786. InsTRUMENT FoR MeasuRine, INDICATING, AND 
RECORDING VaRiATIONS IN ATMOS 


PHERIC 
A. M. Clark, London.—13th June, 1882. + com- 
munication B. Bourdon, Paris. 
This relates to an instrument for and 
— the di of (whether 
bial r or lower than that of the atmos ) uced, 
either by the action of currents of air circulating in 


SIEVEs WITH ADJUSTABLE PERFORATIONS, J. P. 
Lippe, June, 1882.—(Not proceeded 


with.) 2d. 

This relates to the use of _e cylinders, 
placed one within the other, an Ay yy of being 
adjusted so as to shift the position of the holes in 
relation to each other. 


2'796. Buoyant jun., Red- 


\y, the air chambers in the wheel. 
2'798. Sranps ror Spirit Borrizs, &c.. F. Sibray and 
Shefield.—14th June, 1882.—(Not proceeded 
his relates” toastand in which the bottles cannot 
be withdrawn, except from the side that may be open. 
2800. Carp-seTrinc Macuines, H. Yates, — 


—14th June, 1882.—(4 comm: M 
Stedman and Fuller, Mass., U.8.)—(Not 
relates to a: ces to be used in combination 
with the ik b motion of 


the hine will be ted when the wire for each 
tooth isjabsent or not forced through the card-clothing, 
or is marred. 

2801. 
ERs, J. Proctor, June, 

with.) 2d. 

to mechanism for recipro- 
fire-bars of furnaces. 


2802. Privtina Pressss, J. Miller, Bpringburn. 
—l4th June, 1882. 
sa to construction of 


wer; but, especially in 

and T. W. Burt, Birmingham.—l4th 


1882. 4d. 
Mo object is to ing 2 rollers Se 
designs or 
2807. Improvements mm Seconpary Barrerigs, L, 
Epstein, High Holborn.—1l4th June, 1882. 4d. 
The inventor takes two sheets of lead, 


sul 
methylated spirit. The cells are 
with a dynamo machine, and formed in the 
J. and F. W. 


way. 
2809. Rorary Enc Brierley, 
Kensal June, 1882.—(ot proceeded 
The chief Seen ee necessity for using 
sliding or rocking steam 
2812. TO BE TO THE WHEELS OF 
VEHICLES FOR THEIR TRAVELLING 
upon Common Boaps, W. R. London.—14th 


of short lengths of channel iron 
er, 80 that one or two of the channel 
be lying on the road. 
2814. Meratiic Bepsteaps, &c., 7. Wilson, Birming- 
ham.—1l4th June, 1882. 1s. 
This consists 


steads, so as to 

dovetails and Several other 

are described. 

2815. ApPparatus FoR VENTILATING, COOLING, AND 
Distrisutine Arr, A. B. Brown, Edinburgh.— 
15th June, 1882. 8d. 

a rota’ a 

comprsing a set of air-expanding cylin- 

ders, and a 

2817. Burotar J. Bromerley, Pendlebury. 


This relates to to an alarm apparatus which is sounded 
when a door or window wi hich the apparatus is 
in connection is opened. 


2818. Improvements SeconparRy Ba’ 


material 
2820. oF &c., J. Beasley, Hands- 
6 inventor 
a furnace fettled or lined with oxide of iron and salt 
saturated with diluted hydrochloric acid and lime or 
limestone, and with or without the addition of the 
same substances to a molten bath; Secondly, as a 
fettling or lining for furnaces or con’ converters, the a 
cation and use of oxides of iron, salt, diluted bh: 
chloric acid, and lime or limestone. 
&e., J. B. 


2821. Srraps ror Ruos, Parcets, Boxes, 
Brooks, June, pro- 
ceeded with. ) 2d. 
The stra) are provided ata short distance from tho 
buckle end with a metal loop, into which the strap is 


| 
The illustration asimple form of the ma- 
chine. A bobbin A, having cheeks of soft iron and “ 
wound with a coil of insulated wire, is fixed Loge md 
2694 on an axis O, and revolves between the poles of two 
[e694] FIC. 2. electro-magnets N and 8. In each revolution the 
, Aca y/ edges of the cheeks are presented alternately to N and 
27771. Improvements DyYNAMO-ELECTRICAL Ma- 
Se & cungs, J. Farquharson, Fulham.—13th June, 1882. 
4d. 
ml i The inventor builds up his magnets of alternate 
of iron and wire, by which means the insulated 
> in_ which xci current circulates, is S 
EE 
| 
gx 
x 
K 
8 parts. “Le 
an 
The inventor 8, it, an improved furnace in 
com 
abl 
: atmosphere, or by the action of ven' Zz appa- 
and be ratus such as employed in mines, being capable of 
Fasey ving an audible si; to denote when the ventila- 
June, . 4d, 
This consists in the treating of sulphate 
of strontia or celestine for the production of caustic 
strontia and carbonate of strontia, wherein the (} A 
celestine previously roasted with carbonaceous matter , “Bi 
is first subjected to the action of hot water for the TT : 
carbonate of ammonia, or with a mixture o ; sas e inventor: claims a buoyant speed whee 
e remaining s es into carbonate of strontia, £2 ints— it, the les which ten: the bow 
the vessel out of the water when in motion; 
(4: NG 
=i| 
=. 
= i 
the levers F2, and similarly pivotted to box B—see 
Fig. 2. These levers G? are united at their free ends, 
Y | so that its angular position can acton C. The other 
arm is actuated by a spring so that the angular por- 
tion will be forced against C, when the arc is esta- 
blished and the electro-magnet G demagnetised, its D, suit any des: Of sheets as they my 
armature descends with levers F2, the outer arm of | are printed. The machine is mainly designed for 
the catch stops against H, and on the further descent | printing and cutting off small circulars and sheets 
of the armature and levers the catch releases C and 
e 
to 
F 
it 
2723 i x cushion between these, and rolls them together into a 
———$—$— scroll shape; he then withdraws the water cushion 
2 ani rts the scro! ito a convenient ce! 
d inserts the scroll in enient cell. This cell 
1“ 4 S is then charged with a saturated solution of perman- y) 
ate of to which is added at least 10 per 
Hy - mt. o! 
Ady 
ice a og 
core G is then attracted upward, and moving the June, 1882.—(A communication from 8. von Hein- 
crank E causes roller X to press against rod A, so ey A oe | wi 
that the latter is gripped betweeh X and F, and’ by rich, Doerfel, Hungary.)—(Not proceeded with.) 2d. 
the continued ascent of the core the arc is struck. ~ 
FIC.1. 
\ A {P struction of the head and foot rails of metallic bed- 
: 
‘ 
— 
Ld f 
N 
N 
N IES, J. 
relates to the forming of or secondary 
J. Imray, Chancery-lane.—13th June, 1882.—(4 com: 
munication from P. Jablachkof’, Paris.) 6d. 
This relates to the construction of dynamo-electric 
ro = i machines, the leading feature of which is the obliquity j 
> 
N 
reated Deng ed over endless 
chains arranged on each side of the apparatus and 
panini clips or holders which seize and carry it of the axis of rotation to the bap aes field as the , 
forward, axis of the earth is inclined to the plane of the ecliptic, 
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pons. and on one end of the etrap is fixed a slide 

kle, through which the other «nd is passed, so that 

the length of strap can be regulated as desired. 

2822. Porroon Deck-nousE ror SreaMsurps, &c., 
J. Littlejoha, Wallsend-on-Tyne.—lith June, 1882. 
—(Not proceeded with.) 2d. 

The object is to form a pontoon embracing all the 
erections ae found amidships on the upper deck, 
such being from the vessel, 
and capable of being detexbed and floated off in the 
event of the vessel foundering. 


2825. Dressinc Lirnocrapnic Stones, &c, H. J. 
Haddan, Kensington.—15th June, 1882.—(4 com- 
munication from C. G. Rider, Leipzig.)--(Not pro- 
ceeded with.) 2d. 

This relates to dressing lithographic stones by means 
of revolving discs, to which a cycloidal motion is 
imparted. Sand and water are automatically supplied 
to the apparatus. 

2831. Music Sroots, W. Morgan-Brown, 
15th June, 1882—(A communication om BE. C. 
Toussaint, Zurich.)—{ Not proceeded with.) 

This relates toa device for raising or Seiien the 
seat without any turning. 


2833. J. Robertson, 
London,—15th June, 1882. 

This- relates to the of catch 
mechanism, and also to mechanism for setting the 
hammers back to full cock at the time when the breech 
is opened. 

2835. Prepare Soap ror Tortet Purposes, &c., 
W. R. Lake, London.—15th June, 1882.—(A com- 
munication from J. Bankmann, Vienna.—{ Not pro- 
ceeded with.) 2d. 

The object is to furnish soap in the form val 
perferated sheets or tablets, so that a single pi 
may be torn off 
2836. oF Nirric Nirro-com- 

PouUNDs For ExpLosive Purposss, &¢., W. R. Lake, 
London.—15th June, 1882.—(A communication 

H. Gruson, Buckau-Magdeburg, and A. Hellhof,, 
Berlin.) 8d. 

The inventor claims, First, the manufacture of 
nitro-compounds by the action of nitric acid upon 
organic substances or derivatives of organic sub- 
stances in their crude state ; Secondly, the employ- 
ment of the said n as 
of explosive ae that is to say, ‘for the pro- 
duction of explosive compounds by mixture with sub- 

ces containing oxygen ; Thirdly, the apparatus 
with two or more compartments for containing the 
two inexplosive subst. e said being 
separated by a partition or partitions with or without 

a valve or valves, which partitions can be broken by a 

blow or by pressure. 

2842. Construction, AND STEERING 0 
Surps, &c., R. —l6th June, 1882, 

wil 


portion of the ship. 


2848S. Apparatus ror HEaTinc Arr Gases, L. 
McIntyre, —16th June, 1882.—(Not pro- 


Th inten to» the ; the construction of the heating appa- 
‘is relates to con 
ratus and to blowing machinery. 

2844. Parents, Boarps, Bossrys, &., J. H. Browne, 
Salop.—l6th June, 1882. 6d. 

Chamois or wash leather cuttings are reduced to pulp 
and bleached, and then made into panels, boards, or 
bobbins by moulding or otherwise. 

2845. Improvemests INcANDEscENT Lamps, A. 
Pfannkuche, —16th June, 1882.—(Not 
proceeded with.) 

This relates to the or of the filaments to 
the conducting wires in incandescent lamps. 

2847. Pamrinc Macutves, J. Johnson, London.— 
(4 communication from "EB Anthony, New York.) 


This consists, First, in paees on two rolls of 
paper by means of three forme-bearin ng cylinders, a 


2873 Propreixe Pressep Coxe anp Coxe Bricks 
Coxe Furnaces, G. B. Vaughon, London.—17th 
June, eee communication from F. Lirmann, 


wv.) 

in in the application of mechanical pres- 
sure to the coke in the expelling chambers of coke 
furnaces, so as to produce pressed coke or coke bricks. 
Sewme Macuives, W. Fairweather, Manches- 

a. ter.—19th 1882. 6d. 

consists in arrang’ eyes upon the needle slide 
bar, through which eyes te thread passes, and in 
causing the thread as it is he moved up and down 
by the needle slide t to come and rub against a bent 
piece of wire or metal secured to the “head” for the 
needle slide. 

2882. Winpow-BLinp Apparatos, W. 
Laycock, June, 1882.—(Not pro- 
ceeded with.) 

This relates to a lina roller caused to rotate by a 
spring or weight. 

2886. Prixtinc Macuines, J. H. Johnson, London.— 
19th June, 1882.—(A communication from EB. An- 
~ and J. B. Harvey, New York. 


OE of a means of printing two or more 
rolls of paper from type, stereotype, or a mixture of 
both ; and also of a method of reversing the sides of a 
travelling web or sheets in tapes in such 8 way that 
the web after passing the is oppo- 
site its former position, and its plane | parallel or atan 
angle to the plane of its former nape and the lines 
drawn across it perpendicular to its edges are parallel 
to their former positions. 


2888. Capsrans, Wivpiassgs, &c., S. Baxter, London. 
—19th June, 1882. 2d. 

The inventor claims the manufacture of riser 
windlasses, chain and wire cable holders, and riding bi 

by casting them in steel and annealing the same. 

2891. Mareriats Usep mv Maxine Corsets, Crivo- 
Linss, &c., 8. Dixon, Petergfield.—19th June, 1882.— 
(Not proceeded with.) 2d. 

This consists in covering with or embedding the 
stiffening materials in fine cork. 

2892. Scrapers ror Fue, EconoMIsERs Water 
Heaters, J. G. Perkin and G. Scott, near Wakefield. 
—19th June, 1882.—(Not proceeded with.) 2d. 

This relates to the employment of levers for carrying 
the upper and lower scraper segments. 


2895. Expiosive Mareriais, W. R. Lake, 

—19th oa na communication from F. J. 
Petry, 

This relates to the employment of which is 
treated with a mixture. — 

2898. Improvements IN THE MANUFACTURE OF INCAN- 
Descent Lamps, &., A. Swan, Gateshead.—19th 

This ~ tus and f 

relates to apparatus and means for 
ducing and forming the conducting wires and ions 
globes of incandescent lamps. 

2899. Apparatus For Easinc STRaINs ON THE 
SHeets or Fore aND AFT-RIGGED VESSELS, R. A. 
Ray, Great Grimsby.—19th June, pro- 
ceeded with.) 2d. 

This consists in a spring draw box mounted in 
gimbals, so as to be free to oscillate in any direction 
to the draw rod, to which the sheet is attached or 
made fast. 

2902. Improvements ELectric Meters, &c., J. 7. 
Sprague, Birmingham.—19th June, 1882. 4d. 

This relates to the employment of such chemical 
reactions as are set up by electric currents as set free 
gas or gases, usually by the decomposition of water in 
presence of acids, to facilitate conduction and 
electrolysis, and the objects of the improvements are 
to restore to the current the energy absorbed in the 
act of decomposition, and to obtain uniform measure- 
ment of current notwithstan the variation of 
volume of gas generated. The inventor claims, First, 
the construction of meters in which gas arising from 
decomposition is caused to re-enter combination, so as 
to regenerate the electro-motive force expended in the 


portion of the formes being necessa 
and a portion of them not 80; 


Secondly, in placing the formes on the forme-bearing 

cylinder or cylinders in several portions. 

2851. Forwaces ror Buryinc J. Mason, 
near Witney.—16th June. 1882. 

This consists, First, in “aa Hay = the cylinders or 
rollers in the furnace with projections, studs, or ser- 
rated ribs or rin; ings or their equivalents ; Secondly, the 
use of a spirally-constructed fireplace; y; 

the bed of the furnace in parts in ye 
planes, the cylinders or rollers of each part bein 
driven by a separate shaft or separate shafts. 
2853. Pire Jomrs, J. H. Moore, Bournemouth.—16th 
June, 1882.—(Not proceeded -) 2d. 
This relates to the construction of pipes with 


tube of gutta-percha or other mate: being sprung 

into a groove in a flange at the front end of the socket. 

2854. J. U. Burt, King’s-cross.—16th 
June, 1882.—(Not proceeded with.) 2d. 

This relates to improvements in the general con- 
struction of the vehicles or am ces, appliances 
being fitted in said vehicles for removal by hand. 
2859. Sass WeicuT ATTACHMENTS FoR SasH 

Wrspows, H. C. Tucker, Peterborough.—l7th June, 
its in an a) ‘or 
weights when desired. 
2860. Tricycies, &c., R. Neal, New Benwell, North- 
June, 1882.—(Not proceeded with.) 


This relates to the ploy t of hydrauli 
cylinders fitted with rams. 

2861. Apparatus For STORING, TRANSPORTING, AND 
PRESERVING Foon, &c., B. Edwards, London.—l7th 
June, 1882.—(A communication from & Schreiber, 
Hanover. ){Not proceeded with.) 2d. 

struction of the apparatus. 

2862. Hypro-rxrracrors ror Dryrsc 
Crotus, Edwards, London.—lith June, 1882.— 
(A communication from C. Brecheissen, Elbcuf, 
France.)—{ Not proceeded with.) 2d. ° 

This relates to methods for rolling fulled cloths from 
which the moisture is removed by hydro-extractors, so 
that such cloths are free from folds or creases. 

2864. Bizacnine Corron Ciots, &c., &. de Pass, 
London.—17th June, 1882.—(A communication from 
@. D. Davis, Boston, U.8.) 4d. 

The process consists in boiling cotton cloth or other 
fabrics a reasonable time in a kier in os solution made 
by dissolving a compound composed of certain pro- 
portions of any of the of of 
preference paraffine—the 

4 of soap or sapon- 
aceous matter. 

2866. Apparatus ror Takixe up SLack CHAINS OF 
Horsts, &c., G. Alliz, Poplar.—17th June, 1882.— 
(Not proceeded with.) 2d. 

This relates to the employment of a block or weight 
serving as a drum or barrel, on which the chain or 
rope can be wound as the block descends upon an 
upright, the block rotating in its descent. 

2869. Surrs’ Roppers, M. Cotter, 
god 1882.—{ Not proceeded with.) 2d. 

This has reference to improvements connected with 
— and gudgeons or journals and bearings of 


28°72. or Spit, J. 7. Board, Bristol.— 
17th June, 1882. 2d. 

This relates to the means and apparatus for the dis- 
tillation of spirit by which the hot spent wash from a 
a or other continuous still can be a in 

en and by which the weak residual 
rom 
continuous stil]. 


Secondly, the combination of an 
Giectrekytic decomposition cell or voltametre with a 
gas battery in the same circuit for the purpose of 
electric measurement, &c. 


3008. Iverovements IN TELEPHONIC INSTRUMENTS 
J. D. Husbands, London.—24th June, 1882. 1s. 
This relates to improvements in transmitting instru- 
ments in which a diaphragm is employed, which 
consists of plates, two of which form the terminals of 
the conducting wires, and which are enclosed within 
a chamber filled, or y filled, with finel 
coarsely powdered coke or other material. The plates 
are formed of thin iron or other suitable material, and 
when necessary have an intermediate strip of non- 
conducting substance placed between and connected 
with them. 
3016. AsceRTAINING APPROXIMATELY THE TRIM AXD 
Srapitity or Suips, &c., A. Taylor, Newcastle- 


metacentric height being recorded upon an index 

graduated in divisions calculated for the known dis- 

placement of the vessel. 

8029. Grass Furnaces, &., de Pass, London.— 
27th June, 1882.—(A communication from H. 
Quennec, Paris.) 6d. 

The invention relates toa system of furnace with 
quick combustion hearth, for continuously working 
melting in a single tank, bath, or 

air being heated by the sides of the furnace, an 

the use of floating cuvettes, bowls, or pots of ponte 

construction. 

30°70. Improvements 1x Arc Lamps, de 
Pass, London.—29th June, 1882.—(A communication 
Srom C. R. and B. Abdank, commonly called Abak- 
anowicz, Paris.) 6d. 

This invention relates to the construction of arc 
lamps with ind armatures not 
rigidly connected with the carbon holder, and which 
armatures come into operation my & during the mag- 
netic action of the electro-magnet, these a at 
the first moment separating the carbons to 
determined normal distance, but should an a ent 
occur in the are release the upper carbon and allow it 
to advance until it touches the other. 

3137. Srortinc Cartrince Cases, C. D. Abel, Lon- 
don.—3rd July, 1882.—(A communication from W. 
Lorenz, Carlsruhe.) 6d. 

This consists in making sporting cartridge 
of an outer removable metal jacket in eousbinction 
with a metal case as a substitute for paste-board 
cartridge cases. 

3614. Gratine, T. Hyatt, Kensington. 

4d. 


July, 1882. 
The glasses are supported at Pee along the poten, 
of enclosing them in continuous 


rebates, my, a which means a greater amount 
light will transmitted through a given area of 
grating. The sides of the channels formed in the 
Some and their junction edges, are roughened by 
sand blast or other , 80 as to give the hydraulic 

cement employed a firmer grip on the glass. 

HyprocarBon Furnaces, J. Mundell and W. 
J. Gordon, Philadelphia.—22nd August, 1882.— 
6d. 
This relates to means for injecting the hydrocarbon 
— the furnace, and com an opening in 
furnace wall provided wi top and bottom 
adjustable spray plates projecting within the furnace, 
and an ejector; means for seven ‘no and distributing 
the flame of the injected vapour in the combustion 
ing against the ejector, and regulating quantity 
of flame, and the construction of the furnace whereby 
it may be adapted for the use of ordinary carbonaceous 


4054. Gas Furnaces, D. Abel, London.—24th 
August, 1882.—(4 Kom the Stettinger 
Fabric 4 Gesellschaft vormals Didier, 

Germany. ) ‘6d. 
This consists partly in the mode of ucing and em 
of air steam for converting the 
hereby the formation of 
slag is and earthy constituents left in 

the form of ashes, 

4179. Ventitators ror Rartway Carriaces, &c., 
R. H. Brandon, Paris.—lst September, 1882.—(4 
communication from Prince J. Pagnatelli d' Aragon, 


Paris.) 6d. 
irst, the use of water or other 


The inventor claims, Fi 

suitable liquid introduced into a box or case for puri- 
and removing the air inside railway carriages or 
other vehicles by a pipe issuing into the box or case 
and a into the water or placed above the same ; 
eee q use of wheels with straight or helical 
so as to increase the volume of air to be 

into the carriages. 

4428. Manvracrure or LeatHer, &. 
Fischer, Kaltwasser, Germany.—18th September, 1882. 
—(Complete. ) 2. 

~» relates to the chemical treatment of the leather 
waste. 

4442. Air Gas, H. J. Haddan, 
September, 1882. —(A communication from D. 4. 
Martin, 

Two double-acting are emplo 
air to the gas generator, the air being suppiiod a un 
water, above which is the carburetting liqui 
suitable arrangement is provided, whereby the ad 
facture | of the gas is i, stopped and 

das the g rises and f. 

4569. Manupacruns or Forwace Frire- 
BRICK, AND ILLUMINaTING Gases, S. Pitt, Sutton.— 
26th September, 1882.—(A communication from C. G. 
Francklyn, New York.—(Complete.) 4d. 

This relates to various compounds to be used for 
furnace linings, ry and for manufacture of gas. 
4688. Nor Locks, A. J. Boult, London.—2nd October, 

1882.—(4 communication from W. Mack and J. B 
Deeds, Terre Haute, U.S.)—(Complete.) 6d. 

This consists of a nut provided on its face with a 
V-shaped angular recess made aes tangential to the 
bore of the nut, in combination with a straight spring 
brace located in said recess, and projecting into the 
bore of the nut on a line outside the centre, and adapted 
to engage with the thread of a bolt on a line oblique 
to the oe axis of said bolt, whereby the 


creased 8 ing 
nut inereases the bite of k brace. 
THE CaLKs ON HorsEsHoEs, 
R. Lake, London.—4th 


from F. A. Roe, New York. (Complete) ) 


for Oe the calks of 
horseshoes without removing the shoes from the 
horse's feet ; and it consists of a portable stand carry- 
ing suitable driving gear, by means of which motion 
can be transmitted to an emery wheel mounted at the 
end of a flexible shaft, whereby the same may be 
in any desired position to act on the calks. 
© apparatus may also be em t= for grooming 
horses by replacing 


the emery wheel by a brush. 
4804. PropeLiers = NAVIGABLE VESSELS, 
Smith, Canada.—9th October, 1882. -(Complete) ) 
10d. 


This relates in propellers with 
folding blades when in one direc- 


the vessel, and folding on the return to offer no 
resistan ce to the progress of the vessel, and it consists 
in dodding the backward draft which occurs as the 
propeller reaches the end of its stroke, by cutting off 
the steam from the main cylinder (the wy * rod of 
which carries the hinged blades) before the piston of 
the second cylinder (to the piston-rod of which the 
a es of the blades are pivotted by suitable connecting 

) has reached the end of its stroke, and admitting 
steam to the second cylinder as the stroke of the main 
piston is completed. The invention further relates 
to means for avoiding the shocks due to the ‘‘ pound- 
ing” of the propeller. 


4930. A New Evecrric Arc Lamp, Snell, Sailt- 
ash, Cornwall.—l7th October, 1882. 

This refers to an arc lamp enh te upper 

carbon is regulated by a eoaiee acting on the soft iron 


core of a solenoid, and he claims the “‘ elastic feeding” 
of the 2arbons by the combination of these and a 
spring. 


AMERIOAN PATENTS. 


From the United States’ Patent Office Official Gazette. 


526. APPARATUS FOR SUSPENDING, RAISING, AND 
Evectric Lamps, Charles C. 
Buffalo, N. Y.—Filed 4th, 1882. 


Claim.—An or 
lowering electric lamps, consisting of 
supporting cables secured at their ends to the wall ot 
. building or room, a carriage having arms provided 
with —, adapted to travel upon the su 
cal or 
thereto, also provided with pulleys for ‘the reception 
of the lamp-supporting @ cross-arm ha’ 
cach endl pulley, pivotted to an 


insulated bracket or hanger to adapt the crossbeam to 
travel upon the carriage-supporting cables, peed 
cables for =e electric lamp, secured rigid ly to the 
crossbeam and passing over the insulated pulleys 
upon the carriage to the lamp suspended below such 
carriage, and conducting wires connecting the — 
and negative wires of the circuit with the supportin; ng 
cables and the insulated pulleys of the crossbeam wit 
the lamp-suspending cables, all combined and ope- 
rating substantially as shown and described. 


269,559. Execrric-current Meter, Alex, 
Boston, Mass.—Filed October 4th, 1882. 
Claim.—(1) A current-meter composed of 
of a movable and counterbalanced regstoring 
device at one end of the beam, and of a fix 


a slidin the registering device 
at the Cther end of the beam, of a coil 
e register and 


tn cireuit ‘wi the nil at the 
an aux ci a 
other end of the beam, and of a fixed coil of larger 


and surrounding the coil, and 
the main circuit, substantially as 
set forth. (2) The combination of a scale beam 
a movable and counterbalanced 
device upon one arm, a coil and sliding core upon the 
other arm, a coil suspended from the arm ing the 
register, a fixed coil surrounding the suspended coil, 
and a suitable stop th 
is stopped when the equilibrium of the 
place, substantially as and for the purpose set forth. 
269,626. Union on Covup.ine ror Pipes anp TusEs, 
Jules L. B. Bodel and Joseph L. F. Braver, se 
France.— Filed 24th, 1882. 
Claim.—The pipe a enlargement ¢, 
with threaded rings d 


[269.626] 
\ies 


> 


oval enlargement /, the ring g, having oval aperture h 
recess k, substantially as herein 
shown and described 
269,656. Srzam- Fish, San Francisco, 
Cal.— Filed October 19th, 

Claim.—(1) In a steam- rah, ~* combination of the 
trap-body A, having an inlet pipe F, the float B having 
an open mouth at its top for receiving the water in 


the trap-body when it rises above a proper level, a 
hollow valve-stem having ports, and a hollow valve- 
chamber having ports, and connected with the open- 
mouthed float for receiving the surplus water from 
the float and discharging it through the valve-stem, 


snbstantially as described. (2) In a steam-trap, the 
combination, with the trap-body A, having an 

pipe F, of the fixed hollow valve-stem D, having ports 
g', the hollow valve-chamber E, having ports g, the 
float B having an open mouth at its top to receive the 
water from the trap-body when it rises above the 
proper aie and a hollow float arm C having one end 
opening into the hollow valve-chamber and the other 
end into the float for the received in 
the latter to the valve-cham feaker on ing it 
through the valve-stem, as described. 
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Epps’s CocoA.—GRATEFUL AND COMFORTING. 
—‘Bya —— knowledge of the natural laws 
which govern the operations of digestion and 
nutrition, and by a careful application < the _ 

properties of well-selected Cocoa, Mr 
vided our breakfast tables with s a de tely 
| senna beverage which may save us many 
heavy doctors’ bil It is by the judicious use of 
such articles of diet that a constitution may be 
gradually built up until strong enough to resist 
evéry tendency to disease. Hundreds of subtle 
maladies are floating around us ready to attack 
wherever there is a — int. We may escape 
many a fatal shaft by keeping ourselves well 
fortified with pure blood and a properly nourished 
frame.” — Civil Service Gazette. —Made simply 
with boiling water or milk. Sold only in packets 
James Epps AND Co, Homeopathic 

Chemists, London.”—{Apvt.1 
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OSCILLATION v. ROTATION. 
By Proressor Reynoups, F.R.S. 
No, IIL. 

(11) The transmission of energy.—In the last article the 
kinetics of vibration were treated, so far as the oscillating 
body was concerned. This is only one side of the subject. 
To maintain oscillation there must be some action on the 
body from the outside. Without gpowery, Sr much, we 
may say that the energy of motion must be im to 
pes taken from the oscillating body twice every revolution 
by the action of other bodies, What becomes of the 
energy after it leaves the vibrating body, and whence 
comes the fresh supply, depend on the circumstances which 
maintain the motion. These may be divided into two 
principal classes. 

(12) It may be that the whole or part of the work done 
by the body in stopping is done against the resistance of 
friction, As much of the energy as is thus spent will be 
transformed into heat and lost, and to maintain the motion 
a fresh supply must be drawn from some external source. 
(2) It may be that the work done by the body in stoppin 
is done upon some body comagiiahs of energy, wa 
stores the energy as it receives it, and then, when the 
motion of the body is reversed, returns the greater part of 
it to the reciprocating body again, thus diminishing the 
draught to be made upon the fresh supply. The return 
can never be complete, as there will always be some fric- 
tional resistance to motion. Probably the most complete 
return is made in the case of the balance-wheel of the 
watch, which does its work in stopping against the hair 

ring and receives this energy again so nearly in full that 
the fresh supply added by the escapement bears a very 
small proportion to the whole. When the oscillation is 
controlled by a crank, the work of giving the energy of 
motion is done by the crank, and the crank again receives 
the work done by the body in stopping. If the crank is 
connected with a fly-wheel this wheel will absorb and give 
out energy by a variation of its velocity, and thus the 
energy of motion is transferred backward and forward 
between the fly-wheel and oscillating body, just as in 
the former case it was transferred between the oscillating 
body and the spring. In both cases there is certain loss 
inherent on the transmission, and these losses constitute the 
disadvantage as regards friction of oscillation compared 
with rotation. They will be different in different cases. 
Before, however, proceeding to consider these, it will be 
well to consider shortly the various means of storing and 
re-storing energy. 

(13) Reservoirs of energy.—The storing and re-storing 
of energy is grey, accomplished by the variation in 
the motion of some body, as of the fly-wheel, by the 
elastic deformation of some body, such as a spring, or by 
the pressure of a gas; but it may be accomplished by the 
raising a weight or by magnetic or electric actions. 
Whichever of these means is used, there is a material 
reservoir which must have sufficient capacity under the 

icular circumstance to contain the energy of motion. 
he capacities of such reservoirs will jut on various 
circumstances; but one factor will, in all cases, be the 
amount of material: (1) If the reservoir is the motion of 
matter, then its oo will depend on the circumstances 
of motion; but if wu, and wu, are the velocities of the 
reservoir when charged and discharged, the capacity is— 
W — 
29 
(2) If the reservoir be a spring, then the capacity will 
depend on the state of stress and elasticity of ree Shay 
but if f be the stress in pounds on the square inch, and e 
is the modulus of elasticity, the capacity is— 
pe 
¥ 
V being the volume of the material of the spring in cubic 
inches, and f* the mean value of f* throughout the spring. 
Where the amount of energy to be stored is large, the 
weight and size of the reservoir are often matters of the 
first importance. These depend solely on the weight and 
velocity of the oscillating pieces, and these being haem, 
the weight of the reservoir, if it is a fly-wheel or a spring, 
can easily be found. 

(14) The case of springs is the only one that need be 
considered in this respect. In this it will appear that the 
storage power of steel, or any material, is so small that the 
size of the reservoir becomes prohibitory for any but very 
small mechanisms. In a well formed spring /* will be } or } 
of the square of the greatest stress caused in the spring, ac- 
cording as the spring is spiral or beam. Taking the case of 
the beam and assuming the greatest stress 20,000 Ib. and e= 


40,000,000, then the energy must be less than =”) where 
V is the volume of steel in cubic inches. Now, if we have 


a vibrating body making n oscillations per minute, the 
energy of motion by the previous article is 
2 
(55 = 00017 Wat nt . (18) 


approximately. If, then, we take such an oscillating body 
as a. piston of a locomotive, let W = 300 a= 1 and 
a= 

The energy is 510 foot pounds, and the volume of steel 
required to store this would be 3672 cubic inches, nearly 
10001b.,or about $ ton of steel would be required for a sprin 
sufficient to store and re-store the energy of motion of eac 

iston and rods of a small locomotive when at full 
is sufficiently shows why oscillating pieces on a 
scale cannot be controlled by springs. 

(15) If air or steam be used instead of steel, then 
the weight required is small, and need not be consi- 
dered, although the size of cylinder for its storage is 
important. In most steam engines steam is more or less 
= for this purpose; but this will be closely considered 

r on. 

There is, however, a physical point with regard to the 
use of elastic reservoirs, which is important. 

(16) Changes of temperature in reservoirs of energy.—All 


bodies which expand by heat have their temperature 
increased by compression and diminished by expansion. 

With nf i ia bodies as steel, this change of tempera- 
ture is small, for ible distortions, but in the case of 

and steam it is very large. If air be compressed to 
alf its volume instantaneously, its temperature rises to 
172 deg. Fah. 2 

This change of temperature plays an important part in 

the loss of energy in transmission which we now come to 
consider, 
(17) Losses of energy in transmission in the case of a steel 
spring.—The loss of energy in transmission to and from the 
vibrating body will be very small, for the spring may be 
united with the vibrating body and the supports, so that 
there is no motion or friction at the joints, and thus the 
whole loss is in the spring. Even steel may not be per- 
fectly elastic; but the chief loss, which is also very small, is 
due to the c of temperature. The spring is heated 
during compression, and cooled during extension, and 
then, before the restitution takes place, conduction and 
radiation bring the temperature to equilibrium again, so 
that the force of restitution is less than that of distortion ; 
but this loss is small, as is shown by the time a spring will 
continue to vibrate. 

(18) The loss in transmitting energy to steam or gas 
confined in a cylinder.—In this case the loss from variation 
of temperature is considerable, but not easy to estimate, 
and besides this there is the friction and leakage of the 
piston. When the compression is carried to several atmo- 
spheres, as in the steam engine, these losses cannot be less 
r from 15 to 25 per cent. during each transmission. If 
this were not so a piston in a closed cylinder of air would 
oscillate when disturbed, but as a fact it does little more 
than spring back to its initial position. Such a loss as 
this is fatal to the use of steam or air as a means of main- 
taining oscillation, except in cases, as in the steam engine, 
where the use of steam is rendered desirable for other 
reasons, Before going into these, however, there remains 
to + eceaia the friction in the important case of the 
crank, 

(19) The loss of energy in transmission in the case of the 
crank-controlled oscillation.—This is re means 
by which oscillating pieces are controlled in machinery, 
and it is this kind of reciprocation that competes with 
revolution. Both motions, reciprocation and oscillation, 
entail certain loss of energy by friction, and it is important to 
distinguish between those losses that are common to both 
and those which are peculiar to reciprocation. Now the 
losses which are common arise mainly from the action of 
gravity, and the forces of the operation performed—as, in 
the case of revolution, the tension of the belt or the pres- 
sure of the teeth—to cause friction. The losses peculiar 
to reciprocation are those which arise from the friction 
caused by the forces due to the inertia of the reciprocatin 
piece. The simplest case will alone be here considered, 
and the forces which arise from gravity will be left out of 
account as common to both, reciprocation and rotation. 
As a simple case we may suppose a crank and fly-wheel 
on a shaft, the radius of which is7,,7,, being the radius 
of the crank pin, and a the length of the crank, a foot 
being the unit. The reciprocating piece is sup to be 
connected to the crank by a long light connecting rod, so 
that the whole weight « lies in the reciprocating piece, 
and the pressure on the guides is so small that it may be 

lected. 


ne 
The forces which arise from the inertia of the recipro- 
cating piece will be transmitted through the crank pin to 


the bearings. These forces will give rise to friction on the | 8° 


crank pin and the bearings. 
at different ge of the revolution. Let C be the mean 
over the whole revolution and f the coefficient of friction 
at the bearings, then the work (L) spent in overcoming 
this friction during one revolution is given by the well- 
known formula— 

. 


Or, taking into account that this force acts both on the 
crank pin and bearings, 
L=22fC (,.+ (20) 

To find C we have in Fig. 2 the value of p P M for each 
position of the crank, and to find the mean we have only 
to divide the crank circle into any number of equal parts, 
as in R, R,—Fig, 3—find the corresponding values of 
P, M, P, M,, and take the mean. This method may be 
employed whatever may be the shape of the curve 


The forces will be different 
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AMONB. In this case it is well known that 
C= 


qlro 
8 


Where, as before, E, is the energy of motion, C is 
exactly “ times the centrifugal force of a weight 


revolving on an arm a with velocity v,. The loss per 
revolution then becomes 


This formula gives the loss in any actual case where, and 
r, are known, 

The values of r, and r, will be determined to meet the 
forces which fall on the crank pin and crank shaft, If we 


assume that the forces arising from inertia are paramount, 
then, since the maximum value of these is 
W»,* _ 2E 
we shall have 
2h 
Wie 
r,=B, /2E 


Where B, and B, are constants, which, according to the 


ractice in steam engines, may be taken to be ‘001; there- 
ore 


L= 008 f (24) 


which gives the loss on the supposition that the machine is 
designed to stand the reciprocating forces only. 

The importance of this value of L would be in propor- 
tion to the work done by the machine per revolution, 
and it is easy to see that since L increase as the cube of 
the speed, it may be very small at speeds of, say, 100 revo- 
lutions per minute, and yet become so large as to be pro- 
hibitory at 300 or 400 revolutions per minute. 

In the steam engines as they exist, these medgneis 
forces are not large enough to affect the size of 7, r,, whi 
are larger than they would be as in (23), and yet the loss as 
given by (22) is insignificantly small. In a reciprocating 
dynamo, in order to obtain anything like the same duty 
per weight of material as the present revolving dynamo 
gives, the weights and speeds of their oscillating pieces 
would have to bear nearly the same relation to the weights 
and speeds of the engines which drive them as do the 
armatures of the present dynamos. This means increasing 
the number of revolutions, as compared with the engines, 
by a quantity of the order 10, or increasing L in the ratio 
1000. The further consideration of these matters will be 
undertaken in the next article. : 


THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

On Thursday and Friday evenings, the 25th and 26th 
ult., the Institution of Mechanical Engineers met at the 
Institution of Civil Engineers. The annual report was 
read and passed, and some routine business conducted. 
The president, Mr. Pe G. B. Westmacott, then 
announced the result of the election of officers for the 
year, the list showing three changes, namely, the election 
of Mr. Bernard Samuelson, M.P., and Mr. Ralph H. 
Tweddell as members of Council, and Mr. T. Russell 
Crampton as vice-president. It was also announced that 
the summer meeting of the Institution will take place in 
Belgium in the latter part of July. A report was then 
ol by Professor F, A. Abel, F.R.S., 


On FurTHER EXPERIMENTS ON THE CONDITION IN WHICH 
Carson Exists STEEL. 

This report described a number of experiments with discs 
of steel which were annealed under different circumstances 
between different materials, the experiments showing 
nerally that when steel is annealed between wrought 
iron plates the steel loses much of its carbon. er 
experiments upon cold rolled and annealed steel were 
made to ascertain the action of slowly oxidising solvents. 
The results of these experiments with cold jalied steel of a 
particular composition appear to confirm the view that the 
carbon in cold rolled steel made by the cementation process 
exists, not as simply diffused mechanically through the 
mass of the steel, but in the form of an iron carbide, a 
definite product, capable of resisting the oxidising effect 
of an agent which exerts a rapid solvent action of the 
iron, — which this carbide is distributed. Whether 
this carbide varies in composition in different steels 
remains to be seen. 

After this paper was read, Professor Hughes pointed out 
that the use of platinum in contact with iron, described 


by Professor Abel, might give rise to an electric current 
that would be a ible source of error. 
Sir Frederick Bramwell asked Professor Abel whether 


he considered that the action which took place when steel 
was hardened was at all analogous to that which takes 
= with cast iron when it is made hard by chilling, a 
ardness apparently arising from the fixture of the car 
by the sudden cooling. He suggested that if hardness was 
due to preventing the separation out of the carbon, it 
might be — by mechanical stirring or agitation to 
prevent the separation out of the carbon from molten 
metal just as certain alloys were made by stirring during 
cooling to prevent segregation of one or more components 
of the alloy. 

Professor Abel in reply dealt with Professor Hughes’s 
suggestion at length, and concurred with Sir F. Bramwell 
that the condition of carbon in chilled iron as analogous if 
not similar to that of carbon in hardened steel, and sudden 
cooling in either metal seemed to have a similar effect on 
the condition of the carbon. The important difference, 
however, was that steel was acted upon in the solid condi- 
tion, while the cast iron was acted upon when melted. 
He then described some experiments by M. Clemenceau, 
which showed that heated steel compressed under a 
powerful pressure became permanently hardened. 


A paper was then read by Professor D. E. Hughes, 
F.R.S., on 


Tue Motecutar Rieripiry or TempereD STEEL. 
During the course of some recent researches the author 
has proved, by the aid of the induction balance, some re- 
markable molecular differences between the constitution of 
iron and of steel. In papers in the Comptes Rendus, from 
1830 to 1850, it was suggested that tempered steel is a true 
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alloy of iron and carbon, the carbon being present in vary- 
ing degrees according to the temperature at which the 
alloy was formed, and being afterwards rendered permanent 
by sudden cooling. The author pointed out in 1880 the 
marked difference, as to solubility in dilute sulphuric acid, 
between softened and tempered steel, and expressed the 
opinion that tempered steel was a true alloy. He has 
since continued these experiments to investigate the pecu- 
liar molecular structure of tempered steel, as indicated by 
the induction balance. In order to investigate this 
phenomenon, the author constructed a special though 
very simple apparatus, which he described at length, 
its construction and application depending on Faraday’s 
discovery of electric magnetic induction, namely, that any 
wire conveying an electric current induces in general a 
momentary secondary current in any independent circuit 
whose wires are parallel to it; the effect being at its 
maximum when two wires are parallel, diminishing as 
the angle of these wires is increased, and at 90 deg. being 
absolutely zero. Consequently, when a copper wire is 
placed in the axis of a coil, and a current passed through 
this wire, no effect whatever is found, no trace of induced 
currents; simply for the reason that this copper wire 
crosses all of the wires of the coil at an angle of 90 deg. 
No effect, moreover, takes place upon torsion being applied 
to the copper wire. If a small rod of iron is now placed 
parallel with the conducting copper wire, no effect is 
obtained, but if the iron rod is turned at an angle to the 
wires a current is observed, the force increasing from paral- 
lelism to an angle of 45deg., and decreasing again from 
this angle to 9) deg., where there is again no effect. The 
conducting copper wire thus induces electric magnetism in 
the iron rod, and this magnetism reacts upon the coil; but 
this only holds as long as the rod is not parallel to either 
coil. At an angle of 90deg., although at its maximum 
of electric magnetism, the iron rod becemes parallel to the 
coil upon which it reacts; consequently there is again a 
zero of current. In place of one rod several short rods 
may be inserted, and if these are all turned together in 
the same direction we have similar effects, Knowing 
this, it can be understood that if each molecule of a rod 
were endowed with separate magnetic power, and if these 
could be caused to rotate through any angle round the 
axis, similar reactions to those of the small separate iron 
rods already mentioned might be expected. “If we 
replace the copper wire spoken of by an iron wire, and 
send intermittent currents through it, we still have no 
induced current upon the coils; but the instant we apply a 
very slight torsion, say 10 per cent. or 20 per cent. of one 
turn, we at once perceive strong induced currents. These 
are positive for right-hand torsion, and negative for left- 
hand torsion. Thus we can not only produce induced 
currents, but without changing the direction of the 
primary electric current, we can charge the induced 
currents, making them positive or negative, as we please; 
exactly as would occur if we rotated in opposite directions 
the small iron bars placed side by side with the copper 
wire. At this point it becomes important to know if these 
effects are produced by the twist given by torsion to the 
whole mass of the wire, or if each molecule turns separately 
and independently round its axis. There are many proofs 
that the latter view is correct. For, assuming the former, 
then, if an iron wire be twisted permanently by thirty 
or more entire turns, we should expect greatly increased 
effects as compared with those given by 10 per cent. or 
20 per cent. of a single turn. But we find that after the 
first instant of torsion we have no increase of force in the 
current, even with a molar twist of thirty whole turns, 
which must, of course, produce a certain molecular twist ; 
we find that the slightest torsion, say of 10 per cent. 
backwards, is sufficient to reverse the current, and 
thus more than neutralise the whole inclination 
‘which had been given to the molecules by the 
permanent torsion. Again, if, whilst the iron wire 
is under the influence of torsion we bring near it one 
pole of a large natural magnet, laid in the direction 
of the wire, we find that the currents gradually-diminish, 
until when the magnet touches the wire we at last produce 
zero. The polarised molecules, which under the infiuence 
of torsion lay at a certain angle with the axis, have thus 
been caused to rotate back again and become parallel. 
Again, if we approach the same pole with the magnet at 
right angles to the wire, we find that the current gradu- 
aliy returns to zero—and therefore the molecules to 
parallelism—when the magnet is about 2in. distant; but 
on bringing the magnet still nearer, they pass the zero 
point, now giving increased reversed currents, until they 
reach a maximum, when the magnet is close to the wire. 
We have thus rotated the molecules from their original 
angle of torsion, say of 45 deg. to the right, through zero 
to 45 deg. to the left. If this view is conrect, we should 
expect that we might produce electric currents of reversed 
directions without the aid of auy battery by simply giving 
a to-and-fro torsion to the wire; and this proves to be the 
case. For we may join the telephone eitber to the exterior 
coil or to the simple circuit of the wire, and we shall then 
hear a sharp click at each movement of torsion to the 
right and left, thus imitating and reproducing all the effects 
which would be obtained by rotating a separate magnet 
through different angles of inclination with the wire.” 
There are many proofs which confirm this view ;* but as 
the object of the author was to show the remarkable differ- 
ence which exists between iron and steel in this respect, 
he confined himself to showing the very great apparent 
rigidity of the molecules of tempered steel as compared 
with those of iron. He found that at certain degrees of 
temper— g. that known as blue or spring temper—there 
are only slight traces of molecular disturbance of rotation, 
no matter how many mechanical turns or twists we may 
put on the wire. “In fact, the molecules here seem fixed 
and homogeneous throughout the mass. We have perfect 
molar elasticity, but no traces of rotation of one part over 
another—in other words, no molecular elasticity. Thus in 
iron we have an elasticity due solely to the freedom of 
molecular motion. In hard steel, on the contrary, we have 


* “ Molecular Magnetism,” by Professor D. E. Hughes. “ Proceedings” 
of the Royal Society, March 7-17th, and May 10th, 1881. 


but slight molecular freedom, with great molar elasticity, 
in which the separate molecules do not rotate separately 
but all as one mass. It is necessary to point out this differ- 
ence of molar rigidity, as shown in tempered steel and in 
iron, because tempered steel is not the only form which 
thus differs in its mechanical and physical qualities from 
iron or soft steel. A similar difference is shown also 
by several known alloys of iron. Assuming the 
freedom of motion of the molecules to be greater 
in iron than steel, it occurred to the author that he 
should be able to free the soft iron from its remaining 

etism by simple vibration of the wire. This was 
found to be thecase. An iron and steel wire are magnetised 
to saturation, or both may be given the same amount of 
permanent magnetism. We will suppose that they both 
deflect the suspended needle through 40 deg. Now taking 
the steel wire and fastening one end in a brass vice, give 
its free end a slight pull to set it in vibration; it will be 
found that the steel has lost but 2 deg., having still 38 deg. 
of permanent magnetism, which cannot be further reduced 
by repeated vibrations. The instant, however, that a 
similar vibration is given to the soft iron wire, its remain- 
ing magnetism nearly all disappears; there is left at most 
2deg., or in some cases only a trace. Thus the molecules 
are seen to be so comparatively free in iron that mere 
vibration will aid them in rotating. These two wires were 
again observed vibrating whilst under the influence of the 
permanent magnet. There was then a greater magnetic 
effect produced in the iron wire than previously, the vibra- 
tions aiding the rotations produced by the natural magnet.” 

The instruments employed and the experiments demon- 
strating his conclusions were described at length by Pro- 
fessor Hughes, who really gave a most interesting lecture 
on the application of electrical methods to the elucidation of 
this intricate subject. He was desirous of rendering visible 
this freedom of iron and rigidity of steel, so that these 
effects might be actually seen. For this purpose he takes 
three glass tubes, or ordinary phials, of any length or 
diameter, say 10 centimetres in length by 2 centimetres 
in diameter. He then put iron filings in these tubes, 
leaving about one-third vacant, so as to allow complete 
freedom in the filings when shaken. Each tube, when 
magnetised, retained an equal amount of residual 
magnetism, and this all disappeared upon slightly shaking 
the tube, thus imitating the effects of vibration. But in 
one of these tubes containing melted resin or a slightly 
viscous liquid, these filings were rendered more rigid, and 
the disappearance of its residual magnetism could no longer 
be produced by shaking. 

Soft steel, when compared with hard drawn iron, shows 
that the mechanical hardening of iron has not in any great 
degree diminished its molecular freedom. Even the softest 
steel shows a high degree of molecular rigidity, as com- 
pared with the hardest iron, but far less than that of tem- 
pered steel. This would seem to indicate that steel in its 
softest state is still an alloy, though only feeble quantities 
of carbon may be held in that condition. 

Professor Hughes concluded :—“ We thus perceive that 
a great physical change takes place in iron upon the 
slightest alloy with carbon, aud that tempering produces 
this change in its highest degree. The writer, therefore, 
is strongly in favour of the view propounded long since, 
that steel when tempered is an alloy containing fixed 
carbon in a far greater quantity than when soft. We know 
the physical properties of magnetic oxide of iron, of iron 
and tungstev, and of iron and sulphur. Now, in all these 
the writer has found that the iron loses its molecular 
freedom when even slightly alloyed. The physical results 
are therefore the same as those produced in tempering 
steel, and the induction balance thus indicates strongly 
that tempered steel shows the characteristics of a true 
alloy. We could not have such a great physical difference 
between iron and steel, as above noticed, except by corre- 
sponding changes in its mechanical properties.” 


In the discussion on Professor Hughes’ paper, and the 
experimental illustration and explanation which he gave, 
Mr. W. H. Preece remarked that the Institution of 
Mechanical Engineers seemed to have a more powerful 
magnetic influence on Professor Hughes than the Society 
of Telegraph Engineers and of Electricians, to which Mr. 
Preece seemed to think that such an interesting electrical 
paper ought to have been sent. Perhaps the long name 
given to the society is too much for Professor Hughes, or 
the mechanical instincts of the Institution may be to his 
mind more congenial to his subjects. He said Professor 
Hughes had, with the aid of ear and eye, made them 
practically acquainted with the movement of those infini- 
tesimal molecules, so that they could almost see the 
carbide of iron spoken of by Professor Abel, which made 
the difference between iron and hardened steel, held in an 
enchained condition. For electrical purposes it was very 
necessary that the essential cause of the difference between 
iron and steel should be discovered. Electricians wanted 
to render steel as strongly magnetic as possible, and great 
improvements had been made, for a magnet only a few 
years since was considered very good which could hold up 
its own weight, while a magnet was shown in the Paris 
Exhibition which would hold up seventy-six times its own 
weight, and some of the telephone magnets would hold 
from fifteen to twenty-five times their own weight. In 
iron used for magnet purposes no improvement had been 
made by which more rapid and complete magnetisation 
and demagnetisation could be effected. From the presence 
of carbon or some other reason, iron could not now be 
obtained which was pure in this mechanical sense, and 
there was room for improvement; though electricians 
did not use much iron, they would be glad to obtain that 
iron free from the impurities which conferred the coercitive 
force giving properties, which Professor Hughes had so 
strikingly brought out. He thought M. Clemenceau’s 
process of hardening steel by compression under a pres- 
sure of 15 tons per square inch at a cherry red tempera- 
ture, or about 1000 deg. Fah., and allowing it to cool under 
this pressure, confirmed by Professor Hughes. He ex- 
hibited a magnet made of this steel, and said the steel so 
hardened might be forged into different forms and still be 


hard. It is thus like the Mushet special tool steel, the 
method of production of which—it was suggested some 
time ago by a speaker when Mr. Anderson read a paper 
before the Institution—might afford a clue to the cause of 
the hardening of steel. r. Preece mentioned that M. 
Clemenceau’s steel was also strengthened in the proportion 
of about 76 to 60 as compared with the uncompressed steel. 

Sir F. Bramwell suggested that the hardening was pro- 
bably due to the cold surfaces of the iron press by which the 
aim igo? was effected, as the pieces hardened were 
small, and in this was supported by Mr, Paget; but Mr. 
Schonheyder pointed out that the hardness produced by 
the process did not disappear when the steel was again 
heated to forge it, which was a proof that the harden- 
ing was not the temporary hardness produced by sudden 
change of temperature. 

Professor Kennedy asked if the superficial hardening of 
the wire by the drawing process might not have some 
effect in bringing about the results Professor Hughes 
observed. 

In reply Professor Hughes said the effect was the same 
on bars }in, square as on wires, and the most astonishing 
thing was that with such a bar they could, by giving 
it by the hand a slight torsion strain, hear all the 
molecules turning over. He could quite see that the 
magnet shown by Mr. Preece should be powerful, for 
its molecules were closely pressed together making the 
mass more rigid, and anything that made the steel more 
rigid would cause it to retain magnetism. A piece of iron 
might be hammered so hard that it would retain magnetism 
better than steel, so that it was a question of keeping the 
molecules as close as possible. He explained that the 
Institution Committee on Tempering Steel had initiated 
the inquiry, and this had directed his experiments into 
the path they had taken, though they had many of them 
been made before the formation of that committee. 


Tue first paper read on Friday was by Mr. Charles 
Cochrane, of Stourbridge, Vice-President, 


Os tHE Workina or Buast Furnaces, with 
REFERENCE TO THE ANALYsIS oF Escapinc GAsEs, 

The paper was intended to deal with the working of the 
blast furnace considered by itself, and it was the object of 
the author to establish the fact that all economy in fuel 
consumed to make a ton of pig iron, with any particular 
class or size of furnace, is governed by three conditions :— 
(1) The temperature of the air introduced into the furnace ; 
(2) The temperature of the escaping gases; (3) The quantity 
of carbon which can be maintained in the condition of 
carbonic acid, after it has once been transformed to this 
degree of oxidation from the carbonic oxide produced in 
the hearth. It was assumed at the outset of the inqui 

that all the carbon of the fuel which reaches the hearth is 
transformed into carbonic oxide, and that, of the carbon 
so converted into carbonic oxide, a certain quantity is 
further converted into carbonic acid for the reduction of 
peroxide of iron—where calcined ironstone is used—into 
iron. This amount was arrived at by the chemical formula 
—old nomenclature—Fe, O, + 3 CO= Fe, + 3 CO,, 
where 18 parts by weight of the carbon are needed to 
reduce 56 of iron. It was further assumed that the pig 
iron contains 3 per cent. of carbon and 3 per cent. of 
impurities, containing therefore 94 per cent. of pure iron. 
Thus 20 ewt. of pig iron contain— 


Pureiron ...... 18°80 cwt. 


The quantity of carbon needed for the reduction of this 
18°80 ewt. of iron from its state of peroxide will therefore 


be— X 1830 = 6043 cwt. This 6°043 cwt. of carbon 


converted in this manner into carbonic acid, is the 
maximum quantity that can be so converted; and the 


amount of carbonic acid it produces is ; x 6043 = 


22°154 ewt. per ton of pig iron. Whilst it is impossible 
for this weight of carbonic acid—if produced from 
this source—to be exceeded in the blast furnace, it 
is possible for some of it to be reconverted into carbonic 
oxide by the absorption of an equivalent of carbon, 
according to the chemical formula, CO, + C = 2 CO. 
The value of the analysis of the escaping gases is that it 
affords the means of ascertaining the precise ratio of the 
two, and thence, after making all proper allowances and 
calculations, enables us to deduce the effective duty of the 
fuel employed in the furnace. Taking the simplest con- 
ditions first, it will be obvious that the quantity of heat 
carried into a blast furnace with the blast will depend 
simply on the actual weight and temperature of the blast 
itself. Thus, if 90 cwt. of air per ton of pig iron be 
passing into the furnace at a temperature of 900 deg. Fah. 
= 482 deg. C., this is equivalent in heat to 4°19 cwt. of 
carbon per ton of pig iron burnt into carbonic oxide inside 
the blast furnace; or if at 1200 deg. Fah. = 649 deg. C., 
this is equivalent to 5°65 ewt. of carbon per ton of pig iron 
burnt into carbonic oxide. One point which cannot fail to 
strike anyone is the gigantic stride which has been made in 
the economy of fuel in the blast furnace by the employ- 
ment of heated blast. Thus, the heating of 145 cwt. of 
blast from the temperature of the atmosphere to 1500 deg. 
Fah. = 816 deg. C., would need the combustion of 11°43 cwt. 
of carbon burnt into carbonic oxide within the blast fur- 
nace; whereas this work is now done by what were wont 
to be called the waste gases passing from the tunnel head 
of the furnaces. In addition this extra carbon would 
necessitate the introduction of cold air to burn it, and 
would so create a larger volume of ing away at 


the tunnel head. No wonder then that to make cold blast 
iron it needed 40 cwt. or more of coke per ton of pig iron 
made, and required something like 10 tons weight of blast 
per ton of pig iron to be introduced into the furnace. 

(2) Temperature of escaping gases.—The second point 
proposed to be established is that economy of fuel con- 
sumed in a blast furnace is influenced by the temperature 
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of the escaping gases, which must carry away a greater or 
less proportion of the heat actually generated in the blast 
furnace, according as their temperature is higher or lower, 
It must be obvious that if, by way of illustration, we sup- 
pose 5 tons or 100 cwt. of gases to escape in one furnace ata 
temperature of 700deg, Fah., and in anotherat a temperature 
of only 350 deg. Fah., the saving in the latter case will be 
found to be about one-half the waste going on in the former. 
Mr. Gruner deduces a mean of 0°237 as the specific heat of 
the mixture. The mode of calculation, to arrive at the 
heat carried away by the waste gases, is simply to multiply 
the weights in cwts. by their temperature in Centigrade 
degrees, and again by the specific heat, or 0°237, and 
finally to divide by 2473, being the number of units of heat 
developed by the combustion of 1 ewt. of carbon into 
carbonic oxide. If furnaces are driving fast, and the 
— for hoisting are inadequate, it may need two or 
three hours after a stoppage at meal times to restore the 
normal working of the furnace. One case is 1°50 cwt. 
foreach ton of iron made during the period this abnormal 
condition of things was allowed to last. 

(3) Maintenance of carbon in the form of carbonic acid.— 
This, the third point with which we have to deal, is, per- 
haps, the most important of the three under consideration ; at 
any rate it is the most subtle in its action, and has the most 
serious influence on the consumption of fuel in a blast 
furnace, Let it be remembered that 1 lb., 1 ewt., or 1 ton 
of carbon, burnt into carbonic oxide, will heat 2473 lb., 
ewt., or tons of water from 0 deg. to 1 deg. Cent., or 1 lb., 
1 cwt., or 1 ton of water from Odeg. to 2473 deg. Cent.—if 
such a temperature were attainable by water. Let it be 
further remembered that 11b., 1 cwt., or 1 ton of carbon 
burnt into carbonic acid will develope 8080 such units— 
that is, will heat 8080 lb., cwt., or tons of water from 0 deg. 
to 1 deg. Cent., or 1lb., lewt., or 1 ton of water from 
Odeg. to 8080deg. Cent. It will then at once be seen how 
important it is, with re; to economy of fuel in a blast 
furnace, that we should insure the combustion of every 
unit of carbon, if possible, into the more highly oxidised 
gas called carbonic acid ; and furthermore, when once burnt 
into carbonic acid, that we should never allow it to pass 
back again into the condition of carbonic oxide, if such a 
west ear preventible. The conversion of 1 lb. of carbon from 
carbonic acid into carbonic oxide can only be accomplished 
by the absorption of carbon, according to the formula: 
CO, +C=2C0O; but in the process the heat lost is 
measured not only by the loss of the carbon so absorbed 
to convert carbonic acid into carbonic oxide, which carbon 
never reaches the hearth to be burnt by the blast, but also by 
the great difference existing between the heat equivalent of the 
carbon, as burnt into carbonic oxideand carbonicacid respec- 
tively ; in other words, the carbon burnt in the latter case 
8080 
5473 = 227 times as much as the 
former. To make this point perfectly clear, we may say 
that it would require 3°27 lb., cwt., or tons of carbon burnt 
into carbonic oxide, to do the work of 11b., lewt., or 
1 ton of carbon burnt into carbonic acid. Hence it will 
readily be seen how important it is that, if any carbon in 
a blast furnace is once converted into carbonic acid, it should 
remain in that condition. For the sake of establishing a 
means of comparison as a basis for the voluminous tables by 
which the paper is accompanied, the standard of reference 
which has con adopted was that of a series of ideal fur- 
naces, consuming respectively 10 cwt. to 34cwt. of carbon 
per ton of pig iron produced, and rising by successive 
additions of lewt. In all these ideal standards of refer- 
ence it is assumed that the chemical action of the furnace 
is perfect; so that 6:043 cwt. of carbon actually become 
converted into carbonic acid, and remain as such. In a 
blast furnace there is a further amount of carbonic acid 
furnished by the limestone; but this, it is to be feared, is 
converted wholly or almost wholly into carbonic oxide by 
contact with red-hot coke, and escapes at the tunnel head 
as such. Of this fact, however, the author for the present 
took no cognisance, and assumed for the pur of this 
ideal furnace that all CO, in limestone will leave the 
tunnel head in the condition in which it is evolved. It is 
pro in fact to deal with the following calculations as 
if the CO, produced by reaction of CO on Fe,O, were 
alone in question. Now, if 20cwt. of carbon be the total 
consumed in the furnace, and if 6043 ewt. be converted 
into carbonic acid, there will remain 20 — 6643 = 
13°357 ewt. in the condition of carbonic oxide, and giving 


13°357 x i = 3117 cwt. of that of gas. The author 


then went on to explain at great length an elaborate 
table based on the preceding assumptions, 

In like manner, should 1} cwt. of carbon be transferred, 
we still find by a reference to a diagram embodying 
the table in a graphic form, that such a ratio of car- 
bonic acid to carbonic oxide as 0°60 may still hold in 
a furnace of superior appliances, in which the consumption 
of carbon per ton of pig iron is only 209 cwt. The 
author maintained that it is impossible, from a mere 
chemical analysis of the gases emerging from the tunnel 
head of a blast furnace, to draw any reliable conclusion as 
to the working of the furnace itself. What, then, is the 
value of such analyses? Taken in conjunction with the 
consumption of carbon per ton of pig iron, and other 
collateral circumstances, analyses are invaluable; but by 
themselves they are misleading. Hence, in order to form 
a correct Be: genre a of the value of the analyses of the 
gases, it will next be necessary to make an approximate 
estimate of the quantity of air admitted to the blast 
furnace and of the discharged therefrom, under the 
same successive conditions as to carbon burnt into carbonic 
acid in the ideal furnace, and its subsequent transfer to the 
condition of carbonic oxide by contact with red-hot coke. 

The author gave an enormous table showing that the 
carbonic acid of the escaping gases is simply the amount 
due to a perfect reduction of all the peroxide of iron by 
carbonic oxide, plus that supplied by the 12} cwt. of 
carbonate of lime. The oxygen sailed. to be supplied by 
the blast engine was taken at four-thirds the weight of the 
carbon to be burned—according to the chemical formula 
C + 0O=CO—whilst the nitrogen is taken at 3°33 times 


is practically worth 


the weight of oxygen. No account was taken of moisture 
in the air, as being a refinement of calculation outside his 
present aim. Another table showed the air passing into 
the furnace, and gases escaping therefrom, based upon the 
transfer of 4 cwt. of carbon from the state of carbonic 
acid to that of carbonic oxide. The result of what has 
gone before was to enable us to establish a standard of refer- 
ence for the working of any furnace, under certain condi- 
tions of materials, ‘To quote a single case. In November, 
1881, the following analysis was made of gases escaping 
from No. 3 furnace—20,454 cubic feet capacity—at Ormesby 
Ironworks, Middlesbrough-on-Tees :— 
CO, = 13°42 by weight 
CO =3166 
H=012 ,, 
N =5480__,, 


100°00 
The ratio 0°424 


The temperature of blast was 700 deg. C.; that of the 
gases was 340 deg. C.; the carbon in coke was 21°95 ewt.; 
the carbon in limestone was taken at 1°50 ewt. 

These figures may correspond to several different condi- 
tions as follows :—(1) To the condition of an ideal furnace 
consuming 34 cwt. of carbon per ton of pig. (2) Of a 
furnace in which }cwt. of carbon has become transferred 
from the condition of CO, to CO, with a modified consump- 
tion of 32cwt. of carbon per ton of pig. (3) Of a furnace 
in which 1 ewt. of carbon has been transferred from con- 
dition of CO, to CO, with a further modified consumption 
of 29°75 cwt. of carbon per ton of pig. (4) Of a furnace 
in which 1} cwt. of carbon have been transferred from the 
condition of CO, to CO, with the modified consumption of 
275 cwt. of carbon per ton of pig. (5) Of a furnace in 
which 2 cwt. of C. have been transferred, and the corre- 
sponding consumption is 25°25ewt. of carbon per ton of 
pig. (6) Of a furnace in which 24ewt. of C. have been 
transferred, aud the corresponding consumption is 
22°67 ewt. of carbon per ton of pig. Obviously it would 
be impossible by the mere analysis of the gases to ascer- 
tain to which of these cases the analysis applied. But let 
it be known that at the same time that the analysis gave 
the ratio of CO, to CO = 0°424, the consumption of 
carbon on the ton of pig iron was 21‘98cwt. The condi- 
tions of ratio 0°424 and 21°98 cwt. indicate a furnace work- 
ing with 2} cwt. or thereabouts of carbon transferred from 
CO, to CO, whilst the ideal furnace should only need 
16cwt. of carbon had no such transfer taken place. 
Several other cases were then cited by the author to illus- 
trate the use of his tables. Obviously, if the limestone be 
calcined before entering the furnace, no carbonic acid will 
be evolved in the region of red-hot coke, and hence no 
absorption of carbon from this cause can take place. 
Again, to prevent the large pieces of ironstone from descend- 
ing into red-hot regions before being perfectly reduced, 
they may be broken down to a size which will permit their 
reduction to take place in regions above those where nascent 
carbonic acid can do harm; or furnaces may be still further 
enlarged, and pressure of blast increased, to enable the 
large pieces of ironstone, although unbroken, to be 
ee to the core before entering the region of red-hot 
coke, 

Disposal of heat in the furnace.—After considering at 
considerable length various questions connected with blast 
furnace working, the author proceeded to point out, from 
our knowledge of the ratio of carbonic acid to carbonic 
oxide in the escaping gases, and of the consumption of 
carbon per ton of pig iron, in what way the combined 
sources of heat in the blast furnace are disposed of. To 
this end it would be requisite to premise that the melting of 
1 cwt. slag requires 550 calories or heat-units, as stated by 
Mr. I. L. Bell, and adopted by M. Gruner. Hence, 
assuming, as is approximately true in the Cleveland dis- 
trict, that 30 ewt. of slag are melted per ton of pig iron 
made, the quantity of carbon burnt into carbonic oxide to 
effect its fusion would be "°° = G-67ewt. In like 
manner the decomposition of 12} cwt. of carbonate of lime 

A 125 x 3735 

requires 3473 — = 1°88 ewt. Lastly, the loss by 
evaporation of water from the coke, the decomposition of 
water in the blast, and the losses by radiation, evection, 
&c., will amount together to about 3:44 cwt. more. The 
saving by use of primarily calcined lime under favourable 
conditions of materials and working may be :—Carbon 
saved in furnace, 4°57 cwt.; deduct loss from diminished 
heat carried in by blast, less the allowance for diminished 
heat carried away by escaping gases, 1°43; net gain pos- 
sible, 3°14. Seeing that this gain would be effected on the 
already low consumption of 16°60 cwt. of carbon per ton 
of pig iron, it seemed reasonable that a limit of consump- 
tion, in Cleveland blast furnaces, of 13°46 ewt. of carbon 
may yet be reached, or,say, about 15 cwt. of coke, con- 
taining 10 per cent. of ash and incombustible matter. 


The discussion which followed the reading of this paper 
was practically confined to Mr. Cochrane and Mr. Bell. 
When his paper had been read by the secretary in abstract 
—it was far too long to read in full—Mr. Cochrane, in 
response to the invitation of Mr. Rennie, vice president— 
who filled the chair in the unavoidable absence of Mr. 
Westmacott—that he would, if he thought proper, supple- 
ment the paper by explanations, proceeded at some length 
to controvert the statements made at the Leeds meeting of 
the Institute last summer by Mr. Bell, who had sharply 
criticised a paper then read by Mr. Cochrane. As soon as 
Mr. Cochrane sat down, Mr. Bell got up and spoke at great 
length. It would be quite impossible within the limits at 
our disposal to give even a summary of Mr. Bell’s remarks. 
It must suffice to say that he took Mr. Cochranes paper 
from beginning to end, and endeavoured to show that so 
far as it was good it was purely a copy of what M. Gruner 
had said before, and in so far as it was new it was entirely 
wrong. Mr. Bell certainly did not spare Mr. Cochrane, 
and did all in his power to show that the paper was abso- 
lutely worthless. As he made point after point he was 


received with applause and laughter. There were but few 
ironmasters or chemists presevt, and they kept silence. 
The majority were mechanical engineers, for whom, as a 
matter of course, Mr. Bell was far too recondite and 
technical. The study of blast furnace working will occupy 
alifetime, and nomechanicalor civil engineer can be expected 
to possess more than general information on the subject, but 
to follow Mr. Bell properly very precise information was 
absolutely necessary, and, as we have said, his hearers onl 
saw before them an able and impressive speaker, who, wit. 
infinite dexterity and in posed selected language, tore 
his opponent’s arguments limb from limb. The interest was 
merged in the speakers; and the manifest enjoyment of the 
members was that usually present when Englishmen 
witness a good stand-up fight between able combatants. 
At last Mr. Bell sat down, and then Mr. Cochrane rose 
amid a good deal of encouraging applause. It was now 
very late, and Mr. Cochrane had but little time available, 
certainly not enough to follow Mr. Bell through his criti- 
cism. Mr. Cochrane speaks as well as Mr. Bell, but 
with more fire and less precision ; but his answer, brief as 
it was of necessity, left nothing to be desired. He tooka 
few of the salient points; and proceeded to show that Mr. 
Bell was absolutely and completely wrong, and that while 
most of his arguments were based en theory, that theory 
was itself no exponent of what actually took place in blast 
furnaces, while in certain cases Mr. Bell had put a con- 
struction on his words which they were not intended to 
bear. He was applauded when he sat down, and he suc- 
ceeded in leaving the impression that Mr. Bell was very 
far from being the victor in a well-fought field. It is very 
improbable, we may add, that the matter will end here; 
no doubt either Mr. Bell or Mr. Cochrane will read another 
paper on blast furnace economics. May we express the 
hope that if this be the case it will be read before the Iron 
and Steel Institute, when there will be present an audience 
fully competent to deal with the case on its merits, We 
have referred in another page to some of Mr, Bell’s state- 
ments, which possess general interest. 

The business of the meeting was concluded by the 
hurried reading of a paper on the St. Gothard Railway, 
by Herr E. Wendelstein, of which we may have more to 
say at another time. 


TRIPLE EXPANSION ENGINES OF THE 
SS. MILLICENT. 


Numbers of our readers will remember with pleasure the 
exhibition of last autumn at the mouth of the Tyne. At the 
instance of Mr. George Renwick, the honorary secretary, the firm 
of Wigham, Richardson, and Co., Newcastle, exhibited the 
engines of the Millicent, of which we give this week a two- 
page illustration. The engines stood in the centre of the 
machinery annexe, and attracted great attention. The triplex 
compound engine has for many years been familiar to engineers, 
and, indeed, several examples have already been in actual work. 
To Mr. Alexander Taylor, the consulting engineer, who has 
always acted as the adviser of the firm of Messrs. Fisher, Renwick, 
and Co., is due the latest development of the triplex engine. He 
first had one fitted in the Isa, a steam yacht belonging to Mr. 
Hugh Andrews, of Felton Park, Northumberland, and subse- 
quently he induced Messrs. Fisher, Renwick, and Co., to fit them 
on board of the Claremont, the Albertina, and the Millicent, 
built by Messrs. Kish, Boolds, and Co., of Sunderland. Mr. 
Taylor clearly grasped the idea that he must do one thing at a 
time. He did not go in all at once for a novel boiler, a novel 
propeller, and a novel type of engine. He contented himself 
with the ordinary marine boiler, and far from aiming at 
extravagant pressures, he adopted 150 1b., which the experience 
of the locomotive had marked as the maximum pressure giving 
good results as regards diminution of weight and efficiency in 
coal, while glands and joints could be kept tight. 

The Millicent’s engines, which we illustrate this week in 
our supplement, were designed by Mr. John Tweeay, of 
the firm of Wigham Richardson and Co., and reflect much 
credit on him. The first and second expansion cylinders work 
through one piston rod. This arrangement gives a minimum 
range of temperature in the cylinders, together with a minimum 
of strain upon the crank shaft. The cylinders are 16}in., 22in., 
and 44in. diameter respectively, and all three have a stroke of 
piston of 33in. The crank shaft is 8$in. diameter. The boiler 
is of the ordinary plain cylindrical multitubular type, possessing 
no feature of especial interest excepting the interest attached to 
the high-pressure used, viz., 150 lb. per square inch. It is of 
steel, is 12ft. diameter and 10}ft. long, with 1650 square feet of 
heating surface, and three furnaces, each 2ft. 94in. diameter. It 
is carefully designed and well made, great care having been taken 
to make every part accessible for examination, cleaning, and 
repairs. The third expansion or low-pressure cylinder is fitted 
with variable expansion gear, but this is merely for experimental 
purposes, and will not be repeated when once Messrs. Wigham, 
Richardson, and Co. are satisfied what are the proper relative 
proportions of the three cylinders. To give greater facilities for 
the temporary removal of the high-pressure cylinder for exami- 
nation and repairs; or its permanent removal in the event of 
the boiler pressure being reduced, the builders have, in the 
engines under notice, supported this cylinder on four columns, 
in one of which a passage is provided for the conveyance of the 
steam from the steam stop valve attached to it to the high- 
pressure steam chest. The exhaust steam from the high-pressure 
cylinder passes down another of the supports to the intermediate 
steam chest; the remaining supports are intended to be used as 
receivers for the water from the jackets and steam chest. 


NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty:—R. J. W. East, engineer, to 
the Cambridge, additional, for service in the Bulldog; Charles 
Platt, chief engineer, to the Asia, additional, for service in the 
Inconstant; Alfred Lawton, engineer, additional, to the Asia, vice 
Walmesley; George Tyrer, engineer to the Defence, additional for 
service in the Redwing, vice Lawton; Henry Coller, engineer, to 
the Pembroke, additional, for service in the Raven, vice Monk ; 
Harry W. Wilkins, engineer, to the Repulse, additional, for service 
in the Ariel, vice Coller; Thomas H. Harrup, engineer, to the 
Asia, additional, for service in the Canada, vice Wilkins; Joseph 
W. Allen, engineer, to the Pembroke, additional, for service in the 
Opal; John H. Sampson, George Whitting, Samuel J. Bird, and 
Robert Hall, chief oe oe additional, to the Vernon; Thomas 
Hughes, engineer, to the Pembroke; William Hudson, engineer, to 
the Wasp, vice Babb; — Harding, engineer, additional, to the 
Excellent, vice Hudson; and Alfred W. Gibbs, assistant engineer, 
to the Asia, additional, for service in the Rupert; James F. Babb, 
engineer, to the Flirt, vice Goff; Benjamin R. King, engineer, to. 
the Wasp, vice Babb. 
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EARLY AMERICAN LOCOMOTIVES. 


Fie.16. 


In the series of papers “Links in the History of the 
Locomotive,” appearing from time to time in our pages, 
we have confined our attention principally to English 
engines, The last impression of the American Car Builder 
contains an article by Mr. Frank C. Smith, which supplies 
some links in the history of the locomotive in America, 


and we reproduce it here with the somewhat characteris- | 


tic engravings, apparently copied in many cases from old 
ints. 


prin 


The first railroad built in America appears to have been at 
Quincy, Mass., in 1826. It was three miles long. In 1827 another 
was built for the use of the coal mines at Mauch Chunk, Pa. It 
Was nine miles long and was operated by mules. In 1828, the 


timore and Ohio, South Carolina, and the Delaware and 


Hudson Canal Companies, each built a road, all of which were 
—— by horse-power. In 1812, Colonel Stevens proposed to 
e 


Legislature of New York to build a road and operate it with Mr. 


locomotives, but nothing came of it. Horatio Allen was appointed 
by the Delaware and Hudson Canal Company to purchase three 
locomotives in E The Stourbridge Lion was the first of 
the three that arrived, and it was the first locomotive brought to 
America. This engine is shown in Fig. 1. On the 8th of August, 
1829, it was tried on the road at Honesdale, Pa. Its boiler was 
16}ft. long, and the two cylinders were 3ft. stroke. Mr. Allen, on 


the date mentioned, started the engine, running it around a curve | 
and up the road about two miles and then returned to the place of 


starting. This experiment demonstrated that the track was not 
sufficiently substantial for so heavy an engine, its weight being 7 tons. 
It was housed beside the track, where it remained for fifteen years, 
when the boiler was removed to Carbondale and used for stationary 
purposes, and theremainder sold for oldiron. Thus, the first locomo- 


tive was a failure. In September, 1829, one of Geo. Stephenson’s | 


— po arrived in New York, and was jacked up clear of the rails 
andrun. The following is Mr. Allen’s account of his trip on the 
Stourbridge Lion :—“‘ The circamstances which led to my being 
left alone on the engine were these: The road had been built in 
the summer, the structure was of hemlock timber, and the rails of 
—_— dimensions notched on caps placed far apart. The timber 
cracked and warped from exposure to the sun. After about 
500ft. of straight line, the road crossed the Leckawaxen Creek ona 
trestle-work about 30ft. high and with a curve of 350ft. radius. 
The impression was very general that the iron monster would 
either break down the road, or that it would leave the track at the 
curve and plunge intothe creek. My reply to such apprehensions 
was, that it was too late to consider the probabilities of such occur- 
rences ; that there was noother course but to have the trial madeof the 
strange animal which had been brought here at such great expense 
but that it was not necessary that more than one should be involv 
in its fate, that I could take the first ride alone, and that the time 
would come when I should look back to this incident with great 
interest. As LA oem my hand on the throttle I was undecided 
whether I should move slowly or with a fair degree of 5) » but 
believing that the road would prove safe, and preferring if we did 
g° down to do so handsomely and without any evidence of timidity, 
started with considerable velocity, passed the curve over the cree 
safely, and was soon out of hearing of the cheers of the large 
assemblage present. At the end of two or three miles I reversed 
the valve, and returned without accident to the place of starting, 
having thus made the first railroad trip by locomotive in the 
Western Hemisphere.” 

The Baltimore and Ohio road had been built to be ay 
horses, and to save expense in cuttings, curves were introdu 
The English engines were thus ill pted, with their rigid and 
long wheel for short curves. Peter at this period 


the enhanced value of which depended on the 


| suecessful operation of the Baltimore and Ohio road, and to 
demonstrate that a locomotive could be built which would run 
| on the short curves of that road, Mr. Cooper in 1829 built the 
| Tom Thumb, shown in Fig. 2. This engine had an upright 
boiler 20in. diameter by 5ft. high, fitted with gun barrels for flues. 
It had a single a 3tin. by 14din. The engine drove a large 


| gear, which meshed into another smaller gear on the axle. The 
| fire was urged by a fan driven by a belt. The driving wheels were 
| 24ft. in diameter. On the 28th of August, 1830, the first railroad 
| car in America ee by a locomotive was tested on the Balti- 
more and Ohio . The wheels were “‘coned,” and this was the 
first use of this principle as applied to car wheels, and was suggested 
| by Mr. Knight, chief engineer of the road. 
is engine—Cooper’s—was coupled to a car in front of it con- 
ee g a load of 44 tons, including twenty-four passengers. The 
| trip of thirteen miles was made in one hour and fifteen minutes, 
| the best time for a single mile being 3} minutes. The return trip 
of thirteen miles was made in 57 minutes. While this engine of 
. Cooper’s was built for experiment solely, it was the first loco- 
motive built in America. 
| In 1830, the South Carolina road had constructed at the West 
Point Foundry, in N.Y.,.an engine called the Best Friend, which 
was the first engine built in America for actual service. It is 
shown in Fig. 3. The cylinders were 6in. by 16in.; drivers, 44ft. ; 
weight, 44 tons. Nichols W. Darrell ran this engine on the South 
Carolina road for some time, and remained in this company’s 
service as engineer until near his death in 1869. He appears to 
have been the first regular locomotive engineer in America. In 
| 1831 the West Point, built at West Point Foundry, was started on 
| the same road. This engine is shown in Fig. 4, and had same size 
cylinder and wheels as the Best Friend. The boiler was horizontal, 
| with 2hin. flues, 6ft. long. With five cars, containing 117 passengers, 
| this engine made 24 miles in eight minutes. 
In 1831 the West Point Foundry built a third locomotive called 
| the De Witt Clinton, for the Mohawk and Hudson Rai a 
| of New York. It is shown in Hig: 5. In 1831, John B. Jervis, 
chief engineer of the Mohawk and Hudson road, designed an engine 
| with the truck under the cylinders. This engine was built at the 
| West Point Foundry, but was the first engine in the world on 
| which a truck, or “‘bogie,” was used. Mr. Jervis sent drawings of 
| this device to England, from which Stevenson built the Davy 
| Crockett for the Saratoga Railroad Company. 
| Mathew Baldwin, a jeweller and silversmith, of Philadelphia, 
built in 1831 a miniature locomotive for the Philadelphia Museum. 
| In 1832 he built for the Philadelphia, Germantown, and Norris- 
| town road, an engine called Old Ironsides, shown in Fig. 6. Its 
weight was 5 tons, driving wheels 54in. in diameter, cylinders 94in. 
by 18in. Wood was used for spokes and rim of the wheels, as well as 
for the frame of the engine. In 1834, Mr. Baldwin patented the 
half crank, shown in Fig. 7, which was in use for some time after- 
wards. It was a much cheaper crank than the ordinary form. 
| Mr. Baldwin’s second engine was built in 1834, for the Charleston 
and Hamburg road. The drivers were cast from bell metal. As 
| they soon wore out, nothing further in this line of wheel was 
attempted. The cylinders were 10in. by 16in. This engine is 
| shown in Fig. 8. This form of engine was in use for several years. 


k | The drivers and axle are shown in Fig. 9. To Mr. Baldwin is due 


| the “ ground joint ” so univ now, and which originated 
| with him at this period. In Fig. 10 is shown Mr. Baldwin’s 
combination of pump barrel and guide bar. In 1834, Mr. 
E. L. Miller patented a method of throwing part of the tender’s 
weight on the engine, and in 1839 Mr. Baldwin bought this patent 
| for 9000 dols. In 1835 he patented the driving-wheel shown in 
| 


Figs. 11 and 12. In the same year he also patented the use of a 
| r ferule on the outside of the end of the flue to form a joint 
with the flue sheet. This form of joint is extensively used at the 
' present day. In 1846, and afterwards, Mr. Baldwin built a large 


number of eight-wheel connected =jm, shown in Fig. 13, They 
b very popular on t of their great hauling capacity, 
and the ease with which they ran round curves, this latter being 
due to the flexible truck. In 1837 Thomas Rogers built the engine 
shown in Fig. 14, and in Fig. 15 is shown his driving wheels and 
axle. In 1838 Mr. Rogers built the engine shown in Fig. 16. In 
1842 Mr. Baldwin’s engines had assumed the form shown 
in Fig. 17. In Fig. 18 is shown his patent flexible beam truck, 
which allowed the forward drivers to be formed into a truck to 
accommodate themselves to curves, and also of being connected‘by 
a side rod to the back drivers. This engine b very popul 
In 1844, Rogers’ engine is shown in Fig. 19, and in 1845 he built 
the engine shown in Fig. 20. Fig. 21 shows the valve gear used by 
— in 1845 and 1 had 
of Fig. 22. In 1848, Mr. Rogers built the ten-wheel engine shown 
in Fig. 23. In 1850, he built the engine shown in Fig. 24, which 
was fitted with the shifting link motion, and in 1854 Mr. 

used the valve shown in Fig. 25. To him is also due the 
credit of first using the expansion plate. 

In 1857, Mr. Baldwin built the rack rail engine, shown in Fig. 26, 
for operating an inclined plane. On a level track the ordinary 
cylinders were used, while on the incline the upright cylinder 
drove the gear meshing into the rack between the rails, thus assist- 
ing the engine very materially. In 1848, Baldwin built the fast 

nger engine shown in Fig. 27, for the Vermont Central road. 

e contract was for a speed of _ per hour with train. 
The drivers were 64ft. diameter, cylinders 17}in. by 20in. It is 
stated that this engine could be started from a state of rest and 
run a mile in forty-three seconds. In 1853 Baldwin used the valve 
gear shown in Fig. 


ENGINEERING Soctrety.—At a general meeting 
held on henge eee the 30th ult., Mr. Percy B. Crowe read a 
pet **On the ufacture of Railway Appliances from Bessemer 

teel.” There was a good attendance. 


EXHIBITION OF RAILWAY APPLIANCES.—A national exposition 
of railway appliances is being organised, and to be opened in 
Chicago at about the end of May. roa styled a national 
exhibition, we believe that foreign exhibits will be received. 
the circular issued by the English commissioner whose name is 
given below, the Inter-State Exposition buildings, located near 
the business centre of the city of Chicago, on the shore of Lake 
Michigan, and convenient to the depéts of the various. railways, 
have been secured for the purpose. ese are the largest Exposi- 
tion buildings in the country, and are especially adapted to the 
purpose in question. The main building is 800ft. long and 200ft. 
wide, has a ese gallery one-third of a mile in length, and is 
provided with an abundance of steam power for opera’ 
machinery. Railway tracks will be laid the entire length of this 
building, for the accommodation of cars and locomotives, and for 
use in making tests, which will be connected with the tracks of 
the Baltimore and Ohio, Illinois Central and Michigan Central 
Roads, running within a few feet of its eastern walls. Most 
favourable rates will, it is said, be given by the railways of the 
country for the transportation of articles intended for exhibition, 
and excursion parties desiring to attend. A series of scien 
and practical tests, to be made by well-known men, and care- 
fully selected committees, extending to every article and every 
description of material susceptible of trustworthy test, will constitute 
one of the most interesting as well as most valuable features of 
the Exposition. The proceeds of the Exposition, after defray- 
i expenses, will, we are told, be devoted to bene- 
connected with the railway service. All European 
correspondence should be addressed to the See sere, 
G. D. Peters, Moorgate Works, Moorfields, 
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HIGH-PRESSURE CONDENSING PUMPING ENGINE. 
THE PULSOMETER ENGINEERING COMPANY, LONDON, ENGINEERS. 


We illustrate above Deane’s patent high-pressure condensing 
pumping engine for waterworks. 
pump is of the ordinary high-pressure type. The exhaust 
passes first through the heater, which is shown across the 
engine, then tothe condenser. In this way the heat is, of course, 
utilised for heating the feed-water, which enters and leaves 
through the two small pipes shown at the left hand of the 
heater. The main pump is an inside plunger pump provided 
with numerous small valves, the aggregate area of which more 
than equals that of the plunger. The condensing apparatus isa 
[nese of the Pulsometer Engineering Company, the sole manu- 
urers of this pump. The dimensions of the machine are :— 
Steam cylinder, 24in.; water plunger, 20in.; stroke 24in. It is 
one of a pair of machines calculated to deliver together 4,000,000 
gallons of water per 24 hours, at a pressure of 100]Ib. to the 
square inch. This it has, we understand, been doing successfully 
in the United States for nearly two years. The feed-water is taken 
by a pump—not shown—from the hot-well, so that it is at 100deg. 
or 110 deg. temperature, before being pumped through the heater. 
Our engraving has been made from a photograph taken before 
the lagging was applied. 


LETTERS TO THE EDITOR. 
We do not hold oursel i the opinions ot 
[We eae opinions of our 


THE PRINCIPLES OF MODERN PHYSICS, 
§1n,—I certainly do not mean to 
with correspondent I1.”; butif any 
to study a simple case in which effect 
I should recommend him to turn to the 
account given, in any elementary text-book on mechanics, of what 
's machine, ‘Wa ter R. BROWNE. 
January 29th. 


STEAM BOILER FURNACE ECONOMY, 


Srr,—I have read with much interest your remarks on the above | fro 


“subject in THe ENcinger of 19th inst., and in reference to your 
closing remarks about locomotive furnaces, and your inability to 
see how the use of fire-brick or fire-clay arches «sn be applied to an 
Lancashire boiler, I enclose an extract from ax essay which I wrote 
on 28th April, 1873, for the Association of Chemical Manufacturers, 
in answer to their advertisement for competitive essays on ‘‘ The 
Economy of Fuel as applied to Chemical Manufactures.” 

“In other cases with horizontal fire-bars are also formed 
in front of the boiler; these, by reason of their being surrounded 
by fire-brick, raise a temperature which it is impossible to attain in 
a furnace surrounded by iron plates with water at the back of 
them. These furnaces give results as to the perfect combus- 
tion of coal, but, omang °° the intensity of the flame on the end of 
the boiler and tube, have proved to be very destructive of the 
boiler. In such furnaces outside of the boiler a large amount of 
heat is lost by radiation. We believe the same result of h 
temperature may be attained in an o flue furnace of a 
Lancashire boiler, by lining the flue over and all the length of the 


The steam end of the main , 


©. 


| fire with fire-clay arch blocks, as per enclosed sketch. We thus 
place the furnace under the same conditions as the furnaces 
referred toabove, with this difference, that the heat radiated through 
the fire-clay arch will be taken up by the flue, and leave the 
| strength of the heat to be taken up throughout the whole length of 
| the tube. An ordinary boiler with Galloway tubes in the flue 

would take up most of the available heat before the products of 
| combustion reached the far end of the boiler.’ 


The enclosed sketch shows an arrangement for supporting the 
fire-clay arch by placing two hollow bearers, AA, at the side of the 
fire- answering the double 


urpose of supporting the arch. 
BB, an preventing “scores” or ** clinkers” from adh ing to the 
arch 


Runcorn, January 24th. 


Sir,—I am glad your article “ 1883” has called forth replies 
m several inventors of smoke-consuming apparatus, and I 
hope some practical results may follow. I must ae ae for again 
troubling you, for it seems to me you are unaware of the difficulties 
we have to deal with, else you would not visit us with such a 
condemnation. 

The man who wishes to succeed in smoke preventing and fuel 
economising has something else to do than to study Rankine. Itis 
easy work to sit in one’s office and figure out theoretical results 
which have never in practice been carried out, nor can be carried 
out. We all know what is required, but the difficulty is the appli- 
cation. You treat coal as carbon, but you must be aware that the 
generality of steam small coal never contains more than 70 per 
cent. of carbon, and very frequently not even 50 per cent., and the 
quality varies daily; so that no rule can be laid down which will 
prove efficacious in all cases, 

To make smoke ention an 
of fuel, you a to address a leader to boiler-makers, and refer 
them to James Watt, and see if a century has brought forth 5 4 
very marked improvement in steam beiler furnaces, The fact 


matter, coupled with economy 


that if you examine the boilers at present in use you will find the 
most absurd proportions in 99 per cent. of them. I have just seen 
nine double-flued | boilers from the shops of the largest maker in 


England, and two single-flued from another maker of high 


standing; fire-grate, 6ft. and ae ~ = them, 
altho differing in length, m m. crown 
Gin. ‘The bridge 

was built to within 

Gin. of the crown. 


of the crown in the 
majority of the boil- 
ers, and in others 
6in. Under these cir- 
cumstances, how is it 
possible to consume 
the gases and prevent 
smoke? If you will take the trouble to draw thisto a scale, you will see 
that even James Watt was far in advance of this. In such cases I 
never attempt a trial unless I make the following alteration :— 
Without altering the bearers, I change the fire-bars, substituting a 
patent bar in the form of a basin, lowering the surface 3in. or 4in., 
as the case may be, and taking one brick off the bridge. With this 


aN 


alteration I arrive at a good result, because I give ag for the gases 
to be consumed. Would it not be more sensible for the boiler- 
maker to consider this, and not leave space in the ash-pit, where it 
serves no practical purpose, whilst, on the other hand, the advan- 
tage gained by increasing the combustion chamber is enormous? 

made a very su application for M. Mourot, 21, Rue des 
Graviers, Paris, similar to that suggested by you as successful on 
locomotives. A Field boiler, 1 metre diameter, sent forth such 
clouds of smoke as to annoy the neighbourhood. I stopped it by 
closing the ashpit all round, leaving a sliding door in front, 
with one.of my doors working. I was able to reduce the air 
entrance to the ashpit to 6in. square. After each charge all the 
air was shut off from the ashpit, and admitted after the automatic 
door had shut off the supply above the fuel. 


fuel was within 4in, 
| Yh 
hi“ 
| 
| | 
\ 
| 
Y 
ASHPIT =7 
OPEN Y 
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I also put up for M. Aubert, 226, Rue de Charenton, Paris, a 
locomotive brick arch, as shown on the preceding . This 
was applied to an elephant boiler, and gave splendid results. 
I got up steam in three-quarters of an hour, in place of two hours 
by the old system. 

My patent of 1871—on which you said: “The results seem to 
prove that the invention can be applied to the present furnaces at 


alkaline solutions. Then a statement follows—I think for the first 
time in print—that caustic soda passes along with the steam into 
the engine. To this I would say, caustic soda is neither volatilised 
at a red heat nor does it pass along with steam—a fact which any 


| soda manufacturer will prove. I am unable to speak as to com- 


a cost of less than £5, and that a saving is thereby accomplished | 
of about 25 per cent. in fuel”—has for its leading feature the | 


restriction of air to the ashpits. 

When I arrived at such good results with my doors as regards 
the economy of fuel, and having had trials made, as you can see 
from the testimonials, as to the coal consumed and water evaporated, 
M. Tresca suggested to me to have an analysis made of the gases 
to prove the correctness of the economy. I send you the table 
underneath, in answer to your remarks as to the production of 
— oxide being promoted by the admission of air instead of 
checked :— 


parative cost, knowing nothing of the company’s manufacture; but 
as to drinking it with impunity, if this can be done, it will pro- 
bably have no great effect on boiler scale. 

I quite agree with the late article in your journal as a general 


| statement that there is nothing to beat pure caustic ,soda, it being 


suitable to most waters in a more or less degree. I know of a 
substance which is rather superior to caustic soda, or anything sold 
for the p ; by virtue of its action on the plates, it forms a 
very thin of magnetic. oxide to which no scale will attach. 
The only true and scientific method of preventing scale is to do it 
outside the boiler by softening the water, the first cost of which 
for plant, &c., is rather expensive, but fully repays anyone for 
adopting it by the saving in fuel, boiler plates, &c. 


Composition Comparée des Gaz provenant @un Foyer de Machine & Vapeur. Les Analyses sont faites par M. Ser, Ingenieur et 
Professeur & 0 Ecole Centrale. 


Avant la charge. 2’ aprds la charge. | 


ear bomique | | 4°22 | 5°68 
2475 Oxyde de carbone .. | sss 212 | (568 

Difference en faveur Hydrogtne.. .. 5°72 | 5°85 0°32 6°52 | 0°76 5°68 
du fumivore Protocarb@'hydro .. .. ..| 572 5°85 | ose | | 5-68 


The economy is incontestable. I am sorry to have written you 
such a long letter, but I think you ought to know all that has been 
done in a practical way to arrive at a result; and I also think that 
the results obtained by all the systems under your notice ought to 
be published for the edification of the industrial world. It is as 
much to the benefit of the public as to the inventor to know what 
ean be done to prevent smoke and economise fuel. ; 

A. HowatTson. 

85, Gracechurch-street, London, E.C., January 25th. 


THE PREVENTION OF SCALE IN STEAM BOILERS, 

Sim,—As one who for a number of years has been paying special 
attention to the question of incrustation in steam boilers and the 
purification of water for boiler purposes, perhaps you will kindly 
allow me space for a few comments on the article which appeared 
in your issue of January 19th. 

The article states that the lime salts “will be deposited in the 
hottest place in the steam boiler, that is to say, just on the surface of 
the plate exposed to the fire,” &c. This is certainly not correct, as any 
boiler inspector or engineer who has been much inside steam boilers 
will tell you that the scale is always the thinnest over the furnace 
crowns, or parts exposed to the action of the fire. The ebullition 
at these parts drives the water and impurities from the plates, and 
it is mostly at the lower parts of the boiler, about the back end 
angle irons and the parts farthest away from the fire where the 
circulation is most sluggish, that the heaviest deposits are found. 

I was called in to advise only a short time ago in a case where 
the scale at the back end had reached the excessive thickness of 
3in. The boiler was of the Cornish—or one-flued—type, and over 
the furnace plates the thickness of the incrustation was not more 
than ;,in. or jin. In this instance the firm had been using soda, 
at the suggestion of their boiler insurance company, for the last 
nine years! Taking the figures given in your article, a very little 
consideration will show that the use of caustic soda, as suggested, 
is simply impracticable on the ground of cost. 

You state that with a moderately hard water “the cost of 
perfectly softening the water will be 8d. per 1000 gallons.” Now 
take the case of an ordinary Lancashire boiler, such as are 
now in general use. Such a boiler will use on an average in this 
district about 2} tons of coal per day, and, taking the very low rate 
of 7lb. of water evaporated per pound of coal, very nearly 
4000 gallons of water will be used per day. This, at the cost 
stated of 8d. per 1000 gallons, will be 2s. 8d. per day, or, say, 16s. 
oe week per boiler, so that a mill of average size with three 

ilers would incur a cost of nearly 50s. per week, or £125 per 
annum, by purifying the feed-water by caustic soda in the manner 
suggested. 

Accepting the theory of the formation of boiler scale given in 
the article, and admitting for a moment that all that is necessary 
is that the salts should be rendered insoluble before coming into 
contact with the boiler plates, it can be readily shown that caustic 
soda is not the best re-agent for effecting this where the more 
soluble sulphate of lime causing “‘ permanent” hardness requires 
to be dealt with. The following reaction very clearly shows this :— 

Ca + +_Na, CO; = Ca CO, + Na, SO,. 
Sulphate of lime. Carbonate of soda. Carbonate of lime. Sulphate of soda. 
Put into words, this shows that soda carbonate—which may be 
introduced as soda crystals or soda ash, the latter if of good quality 
being preferable—is best adapted for decomposing and converting 
the soluble sulphate of lime into the insoluble carbonate of lime, 
and thus causing it to be precipitated in the manner described in 
your article. 

Dr. Angus Smith demonstrated this more than twenty years ago 
in a number of experiments carried out at the instance of the 
Manchester Steam Users’ Association, but, unfortunately, the full 
value to steam users of his investigations was not realised until 
quite recently, when the company with which I have the honour 
to be connected took up the matter, and by acting upon strictly 
scientific and chemical principles, succeeded in dealing effectually 
not only with the prevention of incrustation, but with the removal 
of scale already formed. 

Clarke’s process, as carried out in the Clarke-Porter system, 
described some time back in your columns, and in the Atkins 
system, undoubtedly purifies water very effectually from the 
carbonate of lime, but does not touch the sulphate of lime. 

I may state in conclusion that it is only by having an analysis of 
the water used, and ascertaining the character of the impurities to 
be dealt with in any particular case, that any satisfactory scientific 
treat tatar ble cost may be effected. Steam users who 
will go to the expense of an analysis of their water—which may be 
had at a comparatively insignificant cost—may in the great 
majority of instances be enabled to prevent the formation of new 
scale, and even to remove with comparative ease the old accumula- 
tions already formed, at about one-third the cost of using pure 
caustic soda, as described in your article. 

Incuam, M.1.M.E., 
Formerly of the Manchester Steam Users’ Association for 
the Prevention of Steam Boiler Explosions. 

11, Queen-street, Oldham, January 26th. 


Str,—In the issue of your journal for Friday last, I noticea letter 
from the Disincrustant Marseillais Company, referring to an article 
which appeared in THE ENGINEER upon boiler incrustation. Ishould 
like to correct them on one or two points. 

ey say, “‘If you admit caustic soda removes the iron as well as 
the lime, what then will become of the boiler which is made entirely 
of iron?” Why, this is what will happen—the caustic soda will have 
not the slightest effect on the iron plates. They appear to forget 
the fact that the iron in the water is in solution, from which it is 
deposited by an alkali, hocause the oxide of iron is insoluble in 


In reply to letter from ‘‘H. M.,” the mixture of oak bark and 
caustic soda was only at fault in the proportions used. The 
destructive effect on the cocks was most ot em from the oak bark 
and not the caustic soda, which, of course, if in excess and in contact 
with brass fittings, would most probably destroythem. If “‘H. M.” 
cares to write me,I will let him know of a substance that will 
answer his pu Will he please state water used, temporary 
and permanent ness, if known to him’? 

59, Launston-road, South Hackney, THomas R. DuaGan. 

January 29th. 


Smr,—I see two letters on this subject in your issue of the 26th 
which refer to your interesting article in a previous number. Per- 
haps some practical experience of the matter may be of use to your 
readers. Ihave used the highest strength caustic soda in steam 
boilers for the last five or six years, in the form of a small quan- 
tity carefully added to the feed-water, the result being that, in 
the first instance, a heavy scale was entirely removed, and none 
has formed since. The lime passes away as a sediment by the 
blow-off taps, just as you describe in your article, and the plate 
and rivet heads are perfectly clean. The brass gauge cocks and 
fittings have never given any trouble, but then care was always 
taken to dissolve the caustic soda in a fair quantity of the feed- 
water, so that the solution becomes exceedingly dilute, and quite 
as innoxious as the most innocent composition used for this pur- 

. The high strength and purity is of considerable importance, 
Ficm never used 70 per cent. caustic soda, but I should say it was 
much too impure to give a satisfactory result. 

Your second correspondent does not seem to have much chemical 
knowledge, judging from the inference he draws from your state- 
ment, that because caustic soda removes the iron in solution from 
the water, it would therefore act on the boiler plates. The traces 
of iron existing in some spring water are instantly rendered 
insoluble by the addition of caustic soda. The more correct infer- 
ence, therefore, would be that the action of the caustic soda will 
——— the feed-water from acting on the iron plates of the boiler 

y neutralising the acids that have already dissolved and held in 
solution some iron which has been gathered when the water has 
— passing through the ground; and such, I believe, is actually 
the case. 

Of course the cost per annum of a boiler composition to prevent 
scale depends on the hardness of the water. I do not use as much 
as you state, and with water of average hardness even much less 
than the quantity named would be amply sufficient. 

January 30th. AN ENGINEER. 


ON THE MOVEMENT OF THE WATER IN A TIDAL RIVER. 


Sir,—I Lave read with much interest Professor Unwin’s paper in 
your last issue, which, as far as I am aware, is the first attempt to 
ascertain the volume of water which oscillates in a tidal river, and 
is very valuable, yet to some extent fallacious. It appears to me 
the professor has scarcely emancipated himself from the prevalent 
impression that a tidal river is filled from end to end and emptied 
every tide; the fact, I believe, being that high water would be 
more correctly represented as a very great and indefinite series of 
stations through which the crest of the tide passes upwards. This 
I endeavoured to show in the paper on ‘‘ Tides and Tidal Scour,” 
which appeared in your journal of June 30th, July 7th, and July 
21st last year. That view may be further illustrated by ing 


specific gravities and chemical constituents of the water, and of the 
deposits when there are any. 

Thus it would appear the subject is not yet ripe enough for 
mathematical analysis; that there are yet many data to be col- 
lected before Professor Unwin’s tentative effort will produce better 
result than to show the necessity for more patient inquiry. Still 
his effort to relieve tke subject from empiricism entitles him to the 
grateful recognition of those who are conversant with the diffi- 
culties with which the subject is at present entangled. 

Liverpool, January 30th, J. Bout, 


FLYING MACHINES, 

Sir,—In the latest issues of your valuable paper I noticed 
several communications on artificial flight. If you could find place 
for these lines, perhaps some of — readers may consiler my 
suggestions worth noticing. We often hear that one of the hardest 
~ of aerial navigation is the invention of a light and power- 

ul motor, or rather a light poeng! of power. I do not venture 

to say that the problem shall never be solved, but we have as yet 
no practical solutions in view. The second point on which I 
believe the majority of contemporary aeronauts are of one mind is, 
that we must not trust too much in schemes for governing 
balloons, the enormous surface exposed to the wind demanding 
too great an expenditure of power in driving it across, let alone 
against a fresh gale. 

If we have toewait long for a really perfect flying machine 
capable of carrying us at a good speed wherever we choose to go, 
could we not in the meantime consent to a compromise between 
free flight and no flight at all? If it were possible, instead of 
flying about promiscuously, to fly only from one place to another, 
say from town to town, would that alone suffice to reject any plan 
of that description? People are generally so elated with the idea 
of free flight, that it scarcely comes into their heads that in 

ractice “* flying about ” is nearly useless in comparison with flying 
rom A to B, if the last were possible—and I believe it is. It seems 
to me that M. Tissandier very neary hit the mark with his electro- 
motor and accumulators; if we could only do away with the 
balloon and accumulators, which last weigh ever so many pounds 
to the horse-power stored. Cannot one leave generatois and 
accumulators where they ought to be—in good brick houses on 
terra firma —and instead of the enormous weight take a couple of 
wires aloft? Could one not exchange the unwieldy balloon for a 
light, stout, plane, shaped like a kite, balanced by a car—with the 
constructor inside it—and propelled by a screw, driven at a good 
— by a dozen or more Trouvé machines arranged in couples 

ong the propeller shaft? Could not a line of stout telegrap wire 
be led on poles from Berlin to Paris, or from Pekin to Petersburgh, 
and could not a 100-horse power, sent along the wire by powerful 
dynamos at stations, oy 00 hundred miles apart, be taken to the 
flying plane by two light wires, having contact carriages at the 
lower ends? You may perceive I mean a Siemens’ electrical 
railway, only transformed into a skyway. To conclude, if an 
enormous power be generated by dynamos and transmitted through 
a wire, if the aeroplane be light and stout and the sanpeord of 
sufficient size and pitch, will the thing fly? If science has nothing 
to say against it, 1 am convinced that the technical difficulties of 
the scheme can be easily overcome. Claiming no novelty for my 
plan, I yet believe this combination of old ideas has not at _ 


pro 
St. Petersburgh, January 25th. 


Sir,—My object in commencing the discussion on the above sub- 
ject was to take exception to certain statements in your article, 
which appeared to have an important bearing on the problem of 
aérial navigation. The only point on which we still differ appears 
to be the question of the effort exerted by a bird in the air. Even 
in this matter we are at any rate agreed so far as the mode of 
measurement of work done, when the bird is relatively at rest to 
the air, and this is the only part of if on which I have expressed an 
opinion. 

Phe solution of the problem of artificial flight will be, from the 
nature of the case, more difficult than that of artificial locomo- 
tion, either by land or sea, has been; but not a few writers and 
observers agree that its most hopeful feature is the assistance 
derived from the air by a suitably formed body in motion. This is 
how they account for the soaring of birds; this is how the appa- 
rently authentic but otherwise incredible instances of men who 
have, even for a small distance, managed to fly are accounted for ; 
such, for instance, as Besnier in 1678, the Marquis de Bacqueville in 
1742, Berblinger in 1811, and others. The imperfect state of 
aéro-dynamics renders any statement of the exact amount of this 

ist impossible. Until more reliable data and experiments 
are forthcoming, the matter may well await further discussion. 
H. 8. Here 

University College, Bristol, January 30th. 


THE FOUNDERING OF STEAMSHIPS, 


Sr1r,—Your article in this week’s number on the above subject 
apparently contemplates bulkheads and pumping power as being 
the only available means of protection from foundering in the 
event of collision, or, at least, of delaying such result. But in 
view of the oft-repeated failure of these means of protection, the 
inquiry is natural whether they could not be supplemented by 
others. A means of checking the force of a collision before 
the colliding vessel touches the skin-plating of the vessel run into 
is suggested by the sponsons used in the days of paddle-steamships. 
A sponson, one-third the width of those formerly carried by ocean 


that in every tidal basin water has a tendency to stand at an 
uniform level, being the mean level of the sea, and that only the 
elevation of the surface above that level is to be ascribed to tidal 
action, all other fluctuations being caused by gravity. On this 
assumption the first effect of a tide introduced into a basin by the 
removal of the barrier will depend upon the age of the tide; that is, 
to reduce the surface to low-water level, or to raise it to high 
water, and this, I apprehend, will be accomplished, not by a large 
influx of water through the breach, but by the transmission of tidal 
force, which will drive forward a quantity of water, the bulk of 
which will depend on the net force transmitted. The water so 
driven forward will raised above the surface in front, and 
through its abstraction the surface behind will be lowered, accord- 
ing to the amount abstracted. 

After the force has reached its utmost limit, that is, the line at 
which the level of high water and the surface of the inland water, 
or of the shore, coincide, of course there is not any further eleva- 
tion, and consequently the surface of the water is lowered through 
gravity, because it descends to supply the water which has passed 
away tothe void behind. But tidal action being now constant, 
that water is turned back by the stream, caused, firstly, by the 
filling up of the basin to its normal level, and, secondly, by the 
advance of the tidal force, which may perhaps be termed exclu- 
sively the tide, the actual movement of water particles being tidal 
streams. Now, in this view, there will almost certainly be a 
volume of water oscillating up and down as it is propelled by the 
tide, or surrendered to gravitation ; and, if there is any continual 
flow of upland water, that must pass outwards, whenever able to 
overflow the utmost elevation of the tide. The quantity of what 
may be called foreign water—in ordinary language sea water—will 
depend, I apprehend, on the quantity required to fill the basin to 
the mean sea level; and that quantity will not be uniform in all 
basins, but dependent on the ratio between quantity of upland 
water and the size of the basin. This influx of foreign water, 
however, will not always be required, after the first adjustment of 
the basin to the tide, seeing that the mean level is always main- 
tained; and the difference in the quantity of water between 
springs and neaps may be, and perhaps is, usually supplied by the 
upland water being dammed back by the tide. It therefore appears 
to me that the volume in oscillation will vary with every basin 
and in different parts of the same basin, and can be determined 
only by careful local examination, and by ascertaining the various 


s, and three times the length—thus being of about equal 
weight—would stretch over the whole of that portion of the upper 
works of a steamer which does not already overhang the water- 
line. The midship section at the bilges might be made to recede 
inwards towards the keel—in the manner, though perhaps not to 
the degree, adopted by Brunel in the Great Britain—this in order 
to provide against the bilge being immediately penetrated through 
the vessel heeling over when struck. The piercing of the skin- 
plating by a colliding vessel would, by these means, depend upon 
the strength of the sponson and the force of the collision, instead 
of being, as at present, a matter of practical certainty. Such 
sponsons would virtually add their width to that of the deck of the 
ship most suitable for passengers’ cabins, thus adding to the 
accommodation of the ship and making the structure remunerative 
to the shipowner. xtra attention might be required to the 
matter of the ship’s stability when light, but not more than was 
needed with high paddle-boxes and wide sponsons, R. M. 8. 
January 27th. 
[For continuation of Letters see page 91.] 


EXHIBITION AT CorK.—It is intended to hold an exhibition on 
the site of the Corn Exchange, in the city of Cork, and to open it 
in the first week of July. ‘I'he objects of the exhibition are :—(1) 
The exhibition of articles manufactured in Ireland, and of raw 
materials—mineral, vegetable, and animal—produced in Ireland. 
(2) The exhibition of articles manufactared, and raw materials 
produced in other countries, which, in the opinion of the Executive 
Committee, may tend to the improvement of existing, or the 
development of new industries in Ireland. (3) The exhibition of 
machinery suited to Irish industries, the machinery manufactured 
in Irelaad being distinguished from that of other countries. (4) 
An exhibition of paintings, sculptures, carvings, china, antique 
furniture, armour, antiquities, plate, lace and other works of art. 
(5) A general loan collection of similar works and articles. (6) 
An exhibition of agricultural products and machinery, subject to 
same conditions as are attached to exhibits in classes No. 1 and 2. 
(7) An exhibition of appliances used in the culture, capture, and 
curing of fish, both sea and river. (8) The exhibition will be 
utilised, as far as ible, asa school for educating the farming, 


artizan, and working classes, by means of suitable lectures, 
demonstrations and reports. All necessary information may ho 


obtained of Mr. A. Beamish, Exhibition Buildings, Cork, 


| 
| 
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RAILWAY MATTERS. 


THE Société d’ Encouragement pour Vindustrid francaise has 
awarded the sum of 2500f.—£100—to M, Martin for his continuous 
vacuum Sane, peeuaies in 1860 and tried on the Eastern Railway 
of France in 1862, 

THE Emperor of Austria has finally signed the concession giving the 
right to proceed with the construction of the Elevated Railway in 
Vienna, to the syndicate represented by Mr. Fogerty. There is to 
be an English and an Austrian board of directors; but it is not 
expected that the capita! will be obtained in Austria. 

THE boring of the Arlberg tunnel, which a short time ago 
suffered some interruption by reason of the nature of the material 
encountered, is now progressing at the rate of ten metres a day. 
to pierce, and it is confidently ex that by the spring the 
heading will be finished. nites 

THE contract for supplying the material to be used in the con- 
struction of the Forth Bridge has been assigned to the Steel Oom- 
pany of Scotland, Glasgow. The Steel Company of Scotland is 
also making the material to be used in the new Tay Bridge, which 
is being constructed by Messrs, Arrol and Co., Glasgow, who have 
already begun operations. 

Messrs. WREN AND HopkINson, of Manchester, have just com- 
pleted for the new works of the Metropolitan Railway Company, 
at Neasden, a couple of travelling cranes for lifting up to 50 tons. 
These have been specially designed for handling locomotives, and 
are constructed of 2ft. Gin. box girders, with a span of 58ft., and 
are each fitted with two 25-ton crabs, 


DurRINnG the ensuing year, surveys will be made, says the St. 
Petersburg correspondent of the Z'imes, for the following new lines 
of railway:—From Samara through Ufa to Omsk, from Ufa to 
Ekaterinburg, a continuation of the Ural Railway from Ekaterin- 
burg to join the above Samara-Omek line, and further on, in the 
direction of Troitsk, from Tmerioka to Novselsk, the east Donetz 
line; from Lugan to Millerovo, the branch to Novorossisk, from 
Wioldou to Toukoum, and from Ryieff to Viazma. 


Ata meeting of the South-Eastern Railway Com last week Sir 
E. Watkin said, in reply to the accusation that the South-Eastern 
Company remains behind the times, that the company was going 
ahead of the times, because it had abolished express fares and 
had made all trains first, second, and third-class except the mail 
snd continental trains, and, he added, ‘‘We are constantly 
reducing fares by giving better accommodation.” Making all trains 
third-class is not very new, though the imaginary method of 
reducing fares may be. Its advantage is that the reduction may 
in this way be enormous, while the ‘‘ better accommodation ” may 
only be discernible by Sir E. Watkin. 

THE new departure of the Midland Railway Company, in the 
business of hiring wagons, has so far been successful. Many col- 
liery companies are giving up the keeping of their own wagons, 
and leasing from the Midland, whose terms are certainly rea- 
sonable, For fifty miles and under, on its own line, wagons can 
be had at 6d. per ton, the rate rising to 9d. and 1s. when other 
companies’ lines are travelled over, and the dist is iderable 
The Midland is certainly in a good position for doing a business of 
this sort on conditions which private firms or even limited com- 

ies could scarcely offer. It has the labour to its hand, and 
Cond the mere cost of making the wagons and keeping them in 
good repair there is very little left in the way of heavy outlay. 

A MEETING of street railway officials was held in Boston, U.S., 
December 12th, for the purpose of forming a National Street Rail- 
way Association. The temporary chairman, Mr. Moody Merrill, 
in outlining the scope - the proposed organisation, said 
that there are now organised and doing business in that country and 
Canada 415 street railway companies. These companies employ 
about 35,000 men, and run 18,000 cars. More than 100,000 horses 
are in daily use, to feed which it requires annually 150,000 tons of 
hay and 11,000,000 bushels of grain. These companies own and 
operate over 3000 miles of track. The whole b p gers 
carried annually is over 1,212,400,000. The amount of capital 
invested in these railways exceeds 150,000,000 dols. Messrs. C. B. 
Clegg, of Ohio, and C. C. Woodruff, of New York, were chosen 
secretaries, 


THE question of the necessity of introducing automatic couplings 
for railway purposes in this country similar to those in use on some 
American, Colonial, and Continental railways, was brought before 
the bers of the Manchester Association of Employers, Fore- 
men, and Draughtsmen, at their meeting on Friday in a paper read 
by Mr. J. Nasmith. Models of automatic combined buffers and 
couplings and of central automatic link couplings as used in the 
Colonies were exhibited by Mr. Nasmith, who urged that an auto- 
matic coupling being proved to be mechanically practicable, the 
English companies ought to alter their present system without 
delay. The opinion of the meeting was, however, that an auto- 
matic coupling must be of such a character as to admit of gradual 
introduction to have any chance of adoption in this country. It 
must be designed so as to be applicable to existing stock without 
much alteration. 

Tuer Channel Tunnel Railway Bill seeks to empower the Channel 
Tunnel Company, Limited, to make the following railways in Kent 
in connection with the Channel tunnel, and for other purposes :— 
Railway (1) 3 miles 1 furlong 2 chains, commencing in the parish 
of Temple Ewell by a junction with the London and Chatham 
Railway and terminating in the parish of Guston, and at the 
Dover and Deal-road ; railway (2) |g social 3 chains, in Tempel 
Ewell, commencing at the junction with the London, Chatham, 
and Dover Railway and terminating by a junction with railway (1); 
railway (3) 1 mile six furlongs 2 chains, commencing in Guston by 
@ junction with No. 1 and terminating at low-water mark in the 
parish of West Cliffe. The capital of the company for the pur- 
poses of this Act to be £750,000 divided into 37,500 shares of £20 
each. The Bill gives borrowing powers to the extent of £250,000, 
and the works are to be completed within ten years from the pass- 
ing of the Act. 

A TABLE, showing the result of the working of the St. Gothard 
Railway froin June to December, has been published. Excepting 
June, which was a broken month, August yielded the best returns— 
993,000f.—and December the lowest—685,000f. On the other 
hand, while the working expenses were the lowest in August and 
September, not ding 300,000f., they rose in December, owing 
to the necessity of keeping the line clear of snow, to 426,000f. 
The excess of receipts over expenses during the period in question 
makes a total in round numbers of three and a-half million francs. 
The goods traffic shows a steady increase, the receipts from this 
source being 500,000f. in December, against 380, . in August. 
The falling off in the winter returns arises exclusively from the 
diminution in the number of passengers. In Auguet 117,000 
passengers travelled over the line; in December only 50,000, The 


of 7 gers carried by the company since the opening of 

the line last June is 601,000 . tite pa 
In a report by Colonel F. H. Rich on the accident that occurred 
on the 18th of December, near Brimscombe station, on the Great 


Western Railway, it is mentioned that the connecting rod between 
the’crank axleand the motions of No. 74 engine, which was draw- 
ing the passenger train due to leave Milford at 1 p.m., broke while 
the train was ascending the incline between Brimscombe and 
Tetbury-road stations, The connecting rod first broke about the 
centre. The broken end that remained attached to the crank 
axle, being flung violently round by the action of the axle, was 
subsequently broken in two other places, made a hole about 19in. 
by 18in. in the bottom of the barrel of the boiler, and broke ten of 
e tubes inside the boiler, which allowed all the steam and water 
to escape. Mr. Dean, the locomotive superintendent of the Great 
Western Railway, says that fractures with this class of connecting 
rod are'very rare. The rods generally last as ~— the engines, 
the life work of which is 'y from 400,000 to 500,000 miles, 


NOTES AND MEMORANDA. 
ACCORDING to a German contemporary, a brass — of bein 


forged hot, maybe made with parts copper, 384 zinc, an 
14 iron, 
Spirit of turpentine is now made from sawdust and refuse of 


the saw-mill, It is extracted by a sweating process, and yields 
14 gallons of spirits, 3 to 4 gallons of resin, and a quantity of tar 
per cord, 

For cutting narrow slots in a hardened steel plate a disc made 
of Muntz metal, revolving at about the speed that would be used 
for turning wrought iron of the size of the disc, and using fine 
quartz sand and water, has been found to work better than discs of 
other material. 


THE following es relating to the proposed Messina tunnel 
have been published :—Length, 13,546°17 metres; fall from Sicily 
to datum, 154'28 metres; length below the level of the sea on 
this side, 4688°62 metres; length under the strait, 4299°9 metres ; 
fall from Calabrian side to datum, 153°15 metres; length below 
level of sea this side, 4565°63 metres; fall of straight parts, 35 in 
100, and in curves 32 in 100; cost, 71 million francs. 

THE mean reading of the barometer last week at the Royal 
Observatory, Greenwich, was 29°84in. The mean temperature was 
38°9 deg , and 0°8 deg. below the average. It showed an excess on 
Sunday and Saturday, but was below the average on each of the 
other days of the week; the warmest day was Sunday, when the 
mean was 45'l deg. The lowest night temperature was 28°8 deg. 
on Wednesday, and the highest day temperature in the sh 
50 deg. on Saturday. 

THE Town Council of Southampton have accepted a tender for 
continuing the boring in the chalk which was abandoned in 1851, 
after it had reached a depth of 439 yards bored in the chalk or 
chalk marl, but its continuation will now probably carry it into 
the lower greensand in a short time. The boring commences at 
the bottom of a well 563ft. in depth. Chalk mud now fills about 
36 yards of the bottom of the boring. The temperature, at a 
depth of 1210ft., has been recently found to be nearly 72 deg., that 
of the outer air being at the time 49 deg.; the increase in 
temperature being thus 1 deg. Fah. for every 52°6ft. in depth. 

To show that there is no loss of matter or weight attendiag com- 
bustion, Professor Hofmann burns a small quantity of phosphorus 
in a little crucible at the end of a glass tube placed in a 
flask, the phosphorus being ignited by means of a small piece of 
heated copper, which, with the rest of the apparatus, is balanced 
before the busti A tube with a stop cock is also 
fitted to the flask, and a small quantity of the air pumped out before 
igniting the phosphorus. The weights before po after combustion 
are found to be the same, but when the process is completed air 
will rush in if the stop cock is opened, and the flask weigh more 
than at the commencement of the experiment. 

BrroreE the Paris Acad of Sci a paper was recently 
read on ‘‘ Hydraulic Silica, and on the part it plays in the 
Hardening of Hydraulic Compounds,” by M.Jiandrin. The pure 
silica obtained by decomposing a solution of silicate of potash with 
an acid, and repeatedly washing and drying at a dark red heat, he 
names hydraulic silica, and he considers it the cause of the final 
hardening of hydraulic mortars, The aluminate of lime cannot 
concur in this effect, because of solubility, but at the moment of 
immersion it facilitates the intimate union of the hydraulic 
elements, hinders water from penetrating the mass of mortar, and 
so aids the slow reciprocal action of the Sas and hydraulic silica. 

Ow1nc to its greater strength, phosphor bronze is used some- 
times instead of copper for contains electricity, since much 
smaller wire possesses the necessary strength. ‘The resistance 
offered by phosphor bronze is considerably greater than that of 
copper, so that while it answers well for telephone wire, it is not 
adapted to long telegraph lines. Herr L. Weiller, of Angouléme, 
has recently alloyed copper with silicon instead of phosphorus, 
and made a silicon bronze, the conductivity of which, the Scien- 
tific American says, is twice that of phosphor bronze, while its 
strength is not less, and hence seems well adapted to electric con- 
ductors. The relative strengths of copper, silico bronze, and phos- 
phor bronze are said to be as 28, 70, and 90; conductivity as 
100, 61, and 80. 

THE Times Geneva correspondent says an engineer who has just 
visited the scene of the disaster near Fort de 1l’Ecluse describes 
the condition of things as very serious. The entire side of Mont 
Credo, on which the forts are built, appears to be giving way, and 
further and more dangerous earthslips are feared. The lower fort 
is considered past saving, and the garrison has been withdrawn. 
The rocks on which the forts stand, and which look solid enough 
to support them for ages, are said to be undermined. If they 
should fall into the Rhone, which, compressed between lofty cliffs, 
is a narrow thereabouts, the course of the river will be 
completely blocked, and the entire valley, for a length of more than 
twenty miles, joined tothelake. Thisisanother evidence on the large 
scale of the great levelling action which is going on continually all 
over the world, the ever-active tendency on the part of mountain 
masses to get to a lower level, having plenty to work upon in 
Switzerland. 

AT a recent meeting of the Paris Academy of Sciences a paper 
was read describing some researches on the relative corrosion of 
cast iron, steel, and soft iron, by M. Gruner. Various plates, 
suspended in a frame by their four corners, were immersed 
simultaneously in water acidulated with 0°5 per cent. of sulphuric 
acid, or sea water, or were simply exposed in moist air of a terrace. 
In moist air, chromate steels were corroded most rapidly, 
and tungsten steels less than carbon steel. Cast ‘iron, even 
with manganese, is oxidised less than steel and soft iron, and white 
specular iron less than grey cast iron. Sea water, on the other 
hand, attacks cast iron more than steel, and with special energy 
white specular iron. Tempered steel is less attacked than the 
same steel annealed, soft steel less than manganese steel or 
chromate steel, &c. Acidulated water, like sea water, dissolves 
grey cast iron more rapidly than steel, but not white specular iron ; 
the grey impure cast iron is most strongly attacked. ‘These results 
agree with the complete experiments on the subject by Mallet in 


THE results of a fourth year’s observations of periodic move- 
ments of the ground as indicated by spirit levels at Secheron, are 

iven by M. Ph. Plantamour in the Archives des Sciences, of 

ecember 15th. The curves obtained from the east-west spirit 
level for the four years are strikingly similar in the manner in 
which they follow the thermal oscillations of the air. Different 
years show a notable difference in the epoch of maximum descent 
of the east side relatively to the minimum of mean temperature, 
and maximum rise of the same side relatively to the minimum of 
temperature. One is led, says Nature, to consider the maximum 
and minimum of temperature rather as accidents as regards the 
epoch at which they occur, and to attribute a preponderant 
influence to the distribution of mean temperatures during the 
four months November-February, and the four June-September. 
Probably, too, the degree of moisture influences largely the rapidity 
with which the deeper ground layers are affected by exterior 
temperature. The curve for the north-south level is also very 
similar to the previous ones; but has this peculiarity, that while 
the south side lace in general, from October 1st to the end of 
September, the oscillations of external temperature—descending in 
winter and rising in summer—the intermediate variations of 
temperature have no inverse effect. The cause is at present un- 
known. Colonel van Orff’s observations at Bogenhausen reveal 
oscillations of the ground similar to those at Secheron, only with 
greater amplitude south-north, and less east-west. M. Plantamour 
regrets that, excepting Colonel van Orff and M. d’Abbedie, no 
one, so far as he knows, has undertaken observations of the kind 
at any other station, They are easily made, and should yield 
important results, 


MISCELLANEA. 
Tue Emperor of Germany has ennobled Professor Helmholtz. _ 
THERE are in the United States about twenty-eight establish- 
ments devoted to the manufacture of matches. 
Ir is stated that glass pump barrels are bored in Berlin by ordi- 
ae lathes and tools specially hardened, aided by dilute sulphuric 


Tue Leeds Corporation have ‘arranged to light the crossings of 
the principal thoroughfares of the town with Bray’s lamps, each of 
80-candle power. 

LakGE portions of the rock at Hartland Point have lately been 
giving way. Hundreds of tons of the cliffs have fallen towards 
the sea, some portions towards the lighthouse, blocking up the road 
near it. 

THE third annual dinner of foremen and marine engineers of the 
East of London was held on Thursday, the 26th January, at the 
George Hotel, Millwall. The company numbered about seventy, 
and the chair was filled by Mr. Thos, Russell. 

Tue Hudson River Power and Paper Company has completed 
a new dam across the Hudson River at Mechanicsville, N.Y. It is 
1000ft. long, 16ft. high, 18ft. wide at base and 8ft. at top; with its 
canal it has cost £40,000. It will furnish 4000 horse-power. 

AT a meeting of the provisional committee of the Manchester 
Ship Canal Company, held at Manchester on the 24th ult., it was 
unanimously resolved to apply to the Standing Orders Committee 
to dispense with the standing orders and allow the Bill to proceed. 

Carpir¥F made holiday on Wednesday in‘honour of the turning of 
the first sod of the new docks by the Marquis of Bute, by whom 
the docks are being constructed at the cost of half a million. The 
contract has been given to Messrs. Nelson and Son, Carlisle, and 
the work is to be completed within three years. 

HeERREN GANZ AND Co. are about to illuminate the National 
Theatre, Budapesth, by means of a thousand Swan lamps, 200 
of which they are also fitting up in a steam corn-mill. The Café 
Steenassger on the Corso has been lighted by Zipernowsky lamps, 
supplied with electricity by generators of the same inventor. 

ANOTHER of the great blasts for which the limestone quarries 
of the Glendon, U.S., Iron Company are famous was fired on the 
llth. The American Engineering and Mining Journal says a total 
charge of 29,000 tons—pounds is evidently meant—of Judson 
powder, distributed in six chambers, was fired by Mr. Frank Firm- 
stone, the quantity of rock displaced being estimated at consider- 
ably above 100,000 tons. 

THE Metropolitan Board of Works’ scheme for the reconstruc- 
tion of Hammersmith Bridge has passed standing orders examina- 
tion. By the Bill itis provided that the Board of Works may, 
within certain limits of deviation, construct a bridge at Hammer- 
smith. The time for the completion of the works is limited to six 
years. During the progress of the re-building a temporary bridge 
will be provided, which is to be suitable for all kinds of traffic. 

THE Wolverhampton Chamber of Commerce has written to the 
Board of Trade, saying that though the standard wire gauge pro- 
posed by the department was not in every respect such as they 
would have liked, yet they felt it would fulfil the purposes of a 
national standard wire gauge. They were so anxious to see a 
workable gauge introduced that they preferred not to make any 
suggestions lest they should hinder or possibly frustrate its adoption. 

THE Dover Town Council are troubled about their waterworks. 
They have suggested to the War-office that the Royal Engi- 
neer officers should co-operate with them in the consideration of 
the Channel Tunnel Railway Company’s scheme, which, it is 
stated, will seriously affect the borough water supply. The Channel 
Tunnel Company would probably think little of the responsibility 
of undertaking to provide Dover with new works if necessary. 

A CENOTAPH, bearing the following inscription, was recently 
placed in the new cemetery at Otago:—** Erected by the Australasian 
Institution of Marine Engineers in memory of Alexander Munro, 
chief engineer; Alexander Livingston, 2nd engineer; Andrew 
Sutherland, 3rd engineer, who were drowned at the wreck of the 
s.s. Tararua, 29th of April, 1881. Also David Rintoul, 2nd engi- 
—_ s.s. Wakatipu, who was accidentally killed at sea, 22nd July, 
1882.” 


THE Palermo journals record a fatal landslip which occurred at 
Lercara in a mine called Arciprete Colle Freddo. The cause of it 
was some excavations, made under the steps leading to the mine, 
bringing down about 1400 cubic metres of soil, and burying sixteen 
people. The engineers declare it to be impossible to make any 
attempt to recover those who are buried, as the precise point 
where they lie is unknown, and a fresh landslip is expected every 
moment. 

‘“*WooDEN shipbuilding is not yet an extinct industry down 
east,” a fact which comforts the New York Com. Bulletin. 
‘* During the past year, in Maine alone, 62,567 tons were launched, 
which is about 50 per cent. in excess of the tonnage built in Maine 
during the fiscal year ended June 30th, 1881. The statistics for 
the district of Bath, which includes Phippsburg, show that the 
tonnage is more than 40,000, and the number of vessels launched 
nearly sixty.” 

Tue Dublin Freeman’s Journal advocates the construction of a 
ship canal between Dublin and Galway. ‘‘ A fullday would thus be 
saved between America and Liverpool, which would represent an 
enormous money gain, without estimating the saving of life and 
property from wreck; a million acres of bog at least would be 
reclaimed, and the surplus labour of Ireland would be profitably em- 
ployed for years. The work would probably cost fifty millions; the 
reclaimed land would be worth nearly the money. Its effect on 
Ireland would be incalculably to its advantage.” 

From the full accounts which have now reached this country of 
the terrible accident which took place on the 11th December at the 
Australasian mine, Creswick, near Melbourne, itappears that twenty- 
seven men were imprisoned in the mine, and before the exploring 

ties could reach them twenty-two of them had died either by 
; meaner or exhaustion. The mine was suddenly flooded, and the 
twenty-seven men, or nearly all of them, ran to the highest part of 
the mine. Here, with the water nearly up to their chins, they 
held on by bars for some time. They had no light, and it was two 
days before they could be reached, the water having been in the 
meantime pumped out. When they could be got at it was found 
that all except five had perished. One of the survivors stated that 
the imprisoned men had prayed and sung and tried to cheer each 
other; but one by one the victims, many of them struck by 
cramp, let go their hold, fell into the water, and were drowned, 
Their bodies were found in a heap when the water had subsided, 
The water had risen within a foot of the roof where the men were. 

On Tuesday last the Whitwood Sewage Works, at Whitwood 
Mere, were formally declared pleted. The sch of drainage 
just completed consists of three sections, one for ‘the drainage of 
the old village of Whitwood, and another for Hightown, the 
sewage from both these districts being carried away by gravitation 
on to land prepared for irrigation; the portion of the district join- 
ing the third section of drainage was, however, at so low a level 
as to make it impossible for the sewage to be got rid of except by 
mechanical power, and therefore a pumping station, with all neces- 
sary receptacles and appli , was erected at Whitwood Mere, and 
the sewage lifted on to the irrigation grounds before referred to. 
The engines consist of a pair of direct-acting horizontal high-pres- 
sure condensing engines, with 12in. cylinders, and 2ft. stroke. The 
pumps are double-acting, fitted with leather valves, and are capable 
of delivering on to the sewage farm, at an elevation of 68ft., and 
through 2300 yards of 12in. mains, 30,000 gallons of sewage per 
hour. For supplying the engine power there are two Cornish 
boilers, 5ft. Gin. diameter and 20ft. long, flue 3ft. The entire cost 
of the works is £15,000, and a rate of 1s. 4d. in the pound on the 
presentrateable value of the district will repay principal and interest 
in thirty years. 
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EARLY AMERICAN LOCOMOTIVES. 
(For description see page 84.) 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden. 

VIENNA.—Messrs. Gerotp and Co., Booksellers. 

LEIPSIC,—A. Twietmeyer, Bookseller. 

NEW YORK.—Tue Witmer and Rocers News Company, 
31, Beekman-street. 


PUBLISHER'S NOTIOE. 


*,* With this week’s number is issued as a Supplement, a two-page 
illustration of the Triple Expansion Engines 4 the Steamship 
Millicent. Every copy as issued by the Publis 
Supplement, and subscribers are requested to notify the 
they not receive it, 


TO OORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it to 
inform that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and beariny a 1d. postage stamp, in order that 
answers received by us may be forwarded to ir destination. 
No notice will be taken of communications which do not comply 
with these instructions. 

*,* We cannot undertake to return drawings or manuscripts ; we 
must therefore request correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or 

taining questions, must be accompanied by the name and 
address of the writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 
anonymous communications. 

Sopa.—Kindly state where the boilers are to which you refer in your letter of 
the 80th. 

R (Tipton).-—Concerning archimedean screws for raising water, apply to 
Messrs. Baston and Anderson, Brith Ironworks, Kent. 

B. ann G.— We ought not to insert your letter, There may be differences oy 
opinion as to whether one patent anticipates another or not, 

G. E. (Bristol).— Your letter referring to the use of brake blocks pressing on 
the rails instead of on the wheels, suggests nothing that has not been often 
teated, 

Junior Reaper.— There are very small dynamo imachines made and sold 

Sor about £2 by dealers in electrical apparatus, which, if driven at a high 
speed, will give you one small light. There is no book which will give you 
drawings in complete detail from which vou could make such a machine. 
5 .—A good deal of railway work is just about to be commenced in 
Queensland that will involve a great deal of collateral work, and he for 
whom you make the inquiry ought to be able to find employment if his 
practical experience will enable him to put his hand to such work as may 
turn up until he can get employment in the branch he most prefers. 

T. C. (Burngrove- —We have no practical acquaintance with the 
working of the smoke preventing apparatus to which you refer, and are 
unable to pronounce any opinion on its merits, Jt appears to be a modiji- 
cation of an old device, which has not been successful, because it drives a 
flerce flame against the boiler vlates just beyond the bridge and causes 
leakage. 

Crane.—Consult the little * Treatise on Cranes” in Weale's Series, published 

by Lockwood, Fly ropes for driving cranes are run at a very high speed ; 
in some cases as much as sixty miles an hour. The arrangement is very 
simple, an endless rope running along one side of the gantry, on which the 
crane travels. One side of the rope takes into a grooved pulley which works 
the crane, being thrown in and out of action by clutch gear. 
L.—The resistance against your pump plunger working with a head equal 
to 1000 1b, will be 2300 lb. hat the power expended will be depends on the 
speed of the plunger, which you have not stated. At 14°5/t. per minute, 
the power required will be one-horse, « small allowance being made for 
stuffing-box friction—that is to say, if the plunger had a stroke of lft. 
and made 29 strokes per minute. The return stroke not being made against 
a resistance is not to be counted, 

H. C.—(1) We really find it impossible to give you any information regarding 
the remuneration paid to inventors by manufacturers. It is generally 
a question of bargain. The inventor has something to sell which he thinks 
worth so much, and he jinds that it is worth no more than it will fetch. 
The value of the invention, other things being equal, depends on the point 
which it has reached in its development. A crude idea is worth less than an 
invention which works well in the shape of a model, and that is worth less 
than an invention the result of which is already in the market. Firms 
must be well paid for bringing inventions to perfection. (2) If you have a 
good thing and advertise for a » you will have no difficulty in 
meeting persons ready to hear all you say and take it up if they see their 
way to make money. 

W.—(1) Yes; see the last volume of Tam Encineer. (2) Take the mean. 

8) See Molesworth's “‘ Pocket-book,” page 369. (4) Use an engine with a 
larger cylinder running at a slower speed. (5) Yes; boilers for launches 
should have plenty of heating surface, hold a good deal of water, have a 
large steam space, and be very small, light, cheap, and durable. We fear 
you will have some difficulty in combining these qualities. (6) Steel-makers 
will tell you to use steel tube plates; the Low Moor ironmakers will tell you 
to use iron. To get out of the difficulty of choosing between the two we, 
were we in your place, would use copper. (7, 8, and 9) We really cannot 
undertake to say whether the boilers of which you enclose rough sketches 
would or would not work, or whether they would or would not infringe 
patents. Were we in your position we should consult a competent 
engineer, whose business it is to give advice and instruction. It is no part 
of our functions to act as consulting engineers, although we are always 
delighted to answer reasonable questions. 


MACHINERY FOR MAKING SUGAR FROM GRAIN. 
(To the Editor of The Engineer.) 
Sir,—Wanted, the name and address of manufacturers of machinery 
making sugar out of mealies or any other grain. Suaar. 
Lincoln, January 30th. 


J. 


PREPARING GANISTER FOR FURNACE LINING. 
, (To the Editor of The Engineer.) 


8ir,—I will be obliged if any of your readers will kindly 
furnish me with artic probable of the 
for preparing iter for furnace lining, &c. F. 

PURIFYING FEATHERS. 
(To the Bditor of The Engineer.) 

Sir,—Can any of your readers give me the address of a known firm of 
engineers , and dressing 
poultry feathers? W. J. A. 

January 25! 


HIGH-SPEED HORIZONTAL ENGINES. 
(To the Bditor of The Engineer.) 
ano any of your readers give me the address of 
horizontal ines of 
boats of the pth type? 
pressure for motor 100 lb. per square 
January 25th. 


MOISTURE UNDER GALVANISED ROOFS. 
(To the Editor of The Bngineer. 
Sir,—Could any of your readers os an for 
the sweat which on the inside roofs? 
some roofs of this material over machinery, and any 
we find great trouble from water dropping. We should 
best treatment for the outside, whether tar or paint. R. 
uin, January 24th. 


REMOVING GREASE FROM TIN-PLATE. 
(To the Editor of The Engineer.) 


Sir,—Could any reader tell me our correspondence column 


king tea. The tea should, properly, be packed when hot. The heated 
an Se the tea absorb the scent of the pnd ssa 


and thereby become tainted. in 
. Is there anything better which 


makers of high- 
ht construction, suitable for model 
e diameter of hull is ldin., and 
TORPEDO, 


Beiter injure the nor 
London, January 29th. 


STEAM HAMMER FOUNDATIONS, 
(To the Bditor of The Engineer.) 


* Sir,—Can of: readers inform me what would be the best 


b hg stroke? The present f base about 
ft. 6in. thick by 4ft. square, on which there are two rows of yom gine 
timbers 14in. square bolted together, but the substratum is of a ly 
nature and permits vibrations, and an unpleasant thud-like sound to 
travel to the adjacent buildings, which are separated from the shop by a 
street about eight yards wide. A trench of Yft. deep has been cut on 
three sides of the hammer to intercept the vibrations and break the 
sound, bnt the object desired is not attained, as com ts are still 
made of the ground und buildings shaking. The side on which the 
trench has not been cut is the one nearest workshops and farthest 
from the buildings. Would that cause the vibrations and sound to travel 
to the adjacent ground? Srzam HaMMeER. 
Leeds, January 3ist. 
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Tue E sagent in town or country 

ENGINZER can any neu in or 

at the various railway ph hans ; or it can, if preferred, be supplied direct 
from the office on the following terms (paid in advance) :— 

Half-yearly (including double numbers)... .. 
Yearly (including two double numbers) .. .. .. £1 98. Od. 
occur, an extra charge of two shillings and sixpence per annum will 
be made. Tue ENGINEER is registered for transmission abroad. 

Cloth cases jor binding Tue Encisger Volume, price 2s. 6d. each. 

A complete set of Taz Enainerr can be had on application. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the rates given below :—Foreign Subscribers paying in advance 
at the published rates will receive THe EnciIngER weekly and post-free. 
Subscriptions sent by Post-office order must be accompanied by letter of 
advice to the Publisher. Thick Paper Copies may be had, if wreferred, at 


increased rates. 

Remittance by Post-office Order. — Aus um, Brazil, British 
Columbia, British Gu , Canada, Cape of Hope, Denmark, 
Egypt, France, Germany, Gibraltar, Italy, Malta, Natal, Netherlands, 
New Brunswick, Newfoundland, New South Wales, New Zealand, 
Switzerland, Tasmania, Turkey, United States, 
West Indies, Cyprus, £1 16s. China, Japan, 
ndia, . 6d. 

Xemittance by Bill in London.—Austria, Buenos Ayres and Algeria, 
Chill £1 16a, Borneo’ Goyloned be Manilla; 
eo, Ceylon, Java, an gapore, 

Mauritius, Sandwich Isles, £2 5s. 


ADVERTISEMENTS. 

*,* The charge for Advertisements of four lines and under is three shillings ; 
for every two lines afterwards one shilling and sixpence ; odd lines are 
charged one shilling. The line averages seven words, When an advertise- 
ment measures an inch or more the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by a post-office 

in payment. Alternate advertisements will be inserted with all 
practical regularity, but regularity cannot be guaranteed in any such case. 
All except weekly advertisements are taken subject to this condition, 
Advertisements cannot be inserted unless Delivered before Six 
o'clock on Thursday Evening in each Week. 
Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. George Leopold Riche; all 
other letters to be addressed to the Editor of Tak Enaineer, 163, Strand. 


MEETINGS NEXT WEEK. 
Tae Lystrrvtion or Crvit Feb. 6th, at 8 p.m.: 
Paper to be discussed, ‘‘ Mild Steel for the Fire-boxes of Locomotives 
in the United States,” by Mr. John Fernie, M. Inst. C.E. 

Society or Enoingers.—Monday, Feb. 5th, at 7.30 p.m., the statement 
of accounts for 1882 will be read, the President for 1882—Mr. Jabez 
Church—will present the paw awarded for papers read during that 

01 


year, and the President for 1883—Mr. Jabez Church, who has been re- 
elected—will deliver his inaugural address. 
Socirery or TeLecraPH ENGINEERS AND ELECTRICIANS.—Thursday, 


Feb. 8th, at 8 p.m., the following papers will be 1:ead:—‘On the 
Magnetic Storm of Nov. 17th, 1882,” by Mr. James Graves, Member— 
communicated by Mr. H. Weaver, Member. ‘Ona Magnetic Storm in 
India,” by Mr. E. O. Walker, Member. ‘‘On Earth Currents in India,” 
by Mr. E. O. Walker, Member. ‘Earth Currents—third paper—Sun 
Spots, and Electric Storms,” by Mr. Alex. J. 8. Adams, te. 

Tae CLEVELAND InsTITUTION or EncingERs.—The annual dinner will 


the chair. 

Society or Ants.—Monday, Feb. 5th, at 8 p.m.: Cantor Lectures, 

* Solid and Liquid Illuminating Agents,” by Mr. Leopold Field, F.C.S., 
8. I.—Primary, or unmanufactured materials—tallow 

Spermaceti. Palm and cocoanut oils. Candles from 


ti 
the foregoing. Night-lights. Tuesday, Feb. 6th, at 8 p.m.: Foreign and 
Colonial Section, Conditions Prospects in Mad 


Wednesday, Feb. 7th, at 8p.m.: Tenth ordinary meeting. 
Lathe,” by Mr. J. H. Evans. Mr. T. W. Boord, M.P., 


THE ENGINEE 


FEBRUARY 2, 1883. 


R. 


THE COST OF ELECTRIC LIGHTING. 

CrampaGne has not yet been sold for the price of beer; 
but there can be no doubt that money is made by 
champagne growers, and there is good reason to believe 
that the demand for it is practically unlimited. We may 
regard electric lighting as representing champagne, while 
gas stands for beer, and feel confident that the public will 
willingly use the former even though the price should be 
— than that of gas, But p tr ight companies 

use to find consolation in this argument, and insist on 
proving that the electric light can be supplied at as cheap 
arate as gas,and in doing this they are, we think, mis- 
taken. No doubt arc lamps can be used to supply light at 
nearly the price of gas, if not at a smaller cost; but we 
have no reason to think incandescent lighting can be made 
to compete with gas in this direction at present. Of course 
it is quite on the cards that important improvements may be 
made which will modify conditions in favour of incan- 
descent lighting; but we have only to do with = as 
they are. We are quite willing to admit that in isolated 
cases great successes have been achieved, and incandescent 
lighting has been satisfactorily effected at a very moderate 


cost; but these cases must be as imental, 
whether they can be repeated on a large scale being very 
doubtful. 


It will perhaps be admitted that Mr. Edison is an 
authority on electric lighting. It is well known that an 
extensive installation has been constructed in New York 
by the Edison Company, which now supplies light in much 
the same way as the gas companies supply gas, and it 
makes a fixed charge of one dollar per 1000-candles per 
hour. Thus, for example, if a houseowner had twenty 
16-candle lamps burning five hours per night for seven 
nights, his bill would be 11:2 dols, or, say, £2 5s, 6d. In 
London, with gas at 3s. per 1000ft., the same amount of 
light would cost a fraction over 8s, 4d. But in New York 
the electric light has to compete with gas at 9s. per 1000ft. 
and the figures would stand—electric light £2 5s. 6d., 
£1 5s. An American contemporary has worked out the 
calculation from figures obtained from actual experiments 
at the printing works of Messrs, E. P. Coby and Oo., 
and arrives at nearly the same result as we have done, 
The gas with which the comparison was made is about 
26-candle power, and its cost is 2°25 dols, or 9s. per 1000ft., 

the incandescent light costs as nearly as may be twice 


» | its cost, electric lig _ continues to make rapid progress 
= 


as much as gas. It will be said that the Edison Company 
must charge more in America than in England, because 
labour, &c., is much dearer; but this can be only partly 
true, use American manufacturers can sell dynamos 
in this country at about the same price as English makers 
charge. But even though we admit that this was true, we 
must not forget that American gas costs three times as much 
as London gas, and more than four times as much as gas in 
some of our provincial towns. The American gasis better, 
it is true, than English gas; but even after allowance is 
made for this, it will be seen that the difference in price 
between the two is excessively in favour of gas. Nor is 
American experience in this direction confined to New 
York. A dispatch from Cleveland, Ohio, states that the 
city authorities are discussing the abandonment of the 
electric light on account of its cost. More light is given, 
but at a higher price. In Euclid Avenue, eight mast Brush 
lights, costing £2650 _ annum, have replaced 75 gas 
lamps, costing £660. is represents about 6d. per night 
for each of the gas lamps, and, taking gas at 9s. per 
1000ft., a consumption of, say, 55 cubic feet. It is pro- 
bable, however, that the gas company supply gas to the 
authorities at a reduced price. Even if we make this 
allowance, it will be seen that the ~iny could not have 
burnel more than about 6ft. each per hour, giving, say, 
30 candles each for the 75 lamps, or about 2250 candles 
altogether. But the Brush lights would give, at 850 real, 
not nominal candles, each, 6800 candles, or, in round 
numbers, three times as much light at four times the 
cost. A very interesting report by the superintendent 
of lamps for the city of Boston has just been 
made public, from which we learn that at the close 
of 1882 there were 12,967 oil, gas, and electric lamps in 
different sections of the city, an increase of 71 over the 
preceding year. The gas lamps, owing to the introduction 
of the electric light, show a falling off of 149. The electric 
lights of the Brush Company were introduced in February, 
1882, and there are now 59 of 2000 candle power each in 
use, for which the city pays 65 cents, or 3s. 1}d., per lamp 
per night. These lights have given satisfaction. In May 
the city entered into a contract: with the New England 
Weston Electric Light Company, so now has 57 lamps of 
2000 candle power, for which it pays 58 cents, or 2s. 5d, 
r lamp per night. These have not, however, been satis- 
actory, which the superintendent attributes to want of 
proper care and management. A table of prices paid for 
gas since 1875 is given, from which it appears that the 
city proper paid in 1875 2 dols. 83c. per 1000 cubic feet ; 
in 1882, 1 dol. 50c.; prices in the other districts ranged from 
2dols, 50c. to 3dols. in 1875, to 1 dol. 87$c. to 2dols. 25c. 
in 1882. To private consumers the price now ranges from 
1 dol. 80c.—the Boston Gaslight Company—to 3 dols—the 
Jamaica Plain — Company. It is difficult to draw 
a comparison here, because the hours during which the 
light is maintained are not given; and there is also the 
difficulty that only the nominal light supplied by the arc 
lamps is stated. It is now known that “2000 candles” bear 
about the same relation to the actual performance of a 
lamp that the term nominal horse-power does to that of 
an engine. An arc lamp with carbons 11 millimetres in 
diameter will give between 800 and 900 candles, and that 
is about all that can be said. 
When we attempt to estimate the relative cost of gas and 
incandescent lighting, we are met by a somewhat similar 
difficulty. The light given by a carbon filament varies 
with the current, but at what may be termed the hottest 
end of the scale very small accessions will greatly augment 
the light. We have seen Swan lamps nominally 20-candle 
power giving out nearly twice that light. But as a rule 
incandescent lights when worked by companies are run 
under their nominal power, and there are two reasons for 
this. The first is that fracture of the carbon filament is 
very apt to take place at high temperatures, and the 
second is that even when fracture does not take place the 
glass bulb becomes blackened by a deposit of carbon thrown 
off from the filament. Assuming, however, that the lamps 
are worked to their proper power, it does not appear 
— to get more than about 180 real candles per 
orse-power, as against about 2000 real candles which may 
be with are lighting. This in itself would place the 
incandescent system at a disadvantage as regards 
Another important item is the cost of the lamps. It } 2a 
notappear to be practicableto supply theminany quantity at 
less than 2s. each, although it was rumoured that Edison 
made them at a cost of about 6d. If the average duration be 
taken at 1000 hours—and this is too high as far as our 
experience goes—then the cost of a lamp alone would be 
equivalent to 750ft. of gas in London. This would give 
20 candles for 150 hours; or to put it another way:— 
One thousand cubic feet of gas will supply 20 candles 
for 200 hours. If we add to this the price of the 
lamp, we have gas for 350 hours; so it will be seen 
that the cost of the lamp is a most important item. In 
1000 hours a 20-candle flame would use 5000 cubic feet, 
costing 15s.,from which it appears that the cost of the 
incandescent lamps alone will represent two-fifteenths of 
that of gas, or 13°4 per cent. e@ percentage would be 
much higher in towns where gas is cheap. It is evident, 
therefore, that there would be a considerable advantage 
gained by a cheapening of the lamps. In what way this 
is to be effected remains to be seen. In the United States 
a patent has been secured for the use of human hair as the 
filament, Chinese hair being preferred, because it is coarse. 
Horse-tail hair might perhaps be found to answer well, and 
even the fine bones of certain fish. But it is not so much 
in the —— of the filament as in the securing of it 
in the lamp that expense appears to be incurred. 
It is an enco g circumstance that, notwithstanding 


in certain directions, does not get on as quickly as was 
anticipated, but it does get on; and we think that elec- 
tricians are now justified in stating boldly that although 
they are pre to admit that it is a costly light, the 
advantages which it manifests over make it better 


worth having. The electric light will Be freely used, even 


though it should cost twice as much as gas, provided it is 
trustworthy, It will never become popular until reliance 
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be held, by the permission of the President and Committee of the 
Erimus Club, in the large hall of the Club, Queen’s-square, Middlesbrough, 
| on Friday evening, the 9th of February; Mr. Edwin F. Jones, President, 
ill preside. 
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can be placed on it. So long as there is the least chance 
that a house or a district may be left in darkness, as 
Holborn has been recently, no form of the electric light 
can command public favour. Once its trustworthiness 
has been demonstrated, its cost will, within reasonable 
limits, become quite a minor consideration. If only 
a good secondary battery could be supplied to regu- 
late electric currents, the success of incandescent light- 
ing, even at a high price, would be secured. This 
is the necessity of the moment, and to its pro- 
duction every energy of the electrician ought to be de- 
voted. Nothing like success has, however, been achieved. 
It has been demonstrated that powerful secondary bat- 
teries can be made, and this is really about all. The 
charged secondary battery can hardly yet be said to have 
any marketable existence. The experience obtained in 
Holborn, at Victoria Station, and in several other places 
goes to show that incandescent lighting is not suitable for 
streets or large outdoor places. All the beauties of the light 
are wasted in such situations; and it cannot compete with 
gas either in cost or efficiency. On the other hand, the arc 
light has shown that it is quite unrivalled for illuminating 
yards, quays, docks, railway stations, engineering and 
building works in progress,and so on. When improve- 
ments have been effected, which will certainly come, and 
by which diffusion of the light will be effected and the 
blackness of shadows will be softened, the popularity of 
the system will extend. That there is a great future before 
electric lighting we do not doubt; but it is well to look 
facts in the face, and admit that while are lighting can be 
made to compete with gas in cost, incandescent lighting can- 
not. What the future may bring forth no one can say; but 
the present and the past teach the lesson we have tried to 
place before our readers. 


BLAST FURNACE ECONOMY. 


Ir is probable that there are not in existence two 
more competent authorities on blast furnace management 
than Mr. I. Lowthian Bell and Mr. Charles Cochrane. 
The reputation of the first-named gentleman may indeed 
be said to be world-wide ; while the latter possesses the 
largest blast furnace in the world, and has spared neither 
time, trouble, nor expense to master every detail of the 
process of converting iron ore into iron. On Friday 
evening Mr. Cochrane read before the members of the 
Institute of Mechanical Engineers a paper on “ Blast 
Furnace Working,” a very full abstract of which will be 
found in another page. The discussion which followed 
was virtually a passage of arms between Mr. Bell and Mr. 
Cochrane; and it was impossible for the dispassionate 
listener to arrive at any other conclusion than that the true 
theory of the action of a blast furnace has yet to be enun- 
ciated. It is not too much to say that on no point was 
there agreement between the speakers; and each was able 
to adduce overwhelming theoretical proof that he was 
right and his opponent was wrong. The discussion was 
indeed but the renewal of a combat previously partly 
fought out at Leeds last summer. Mr. Cochrane then 
read a paper, it will be remembered, on blast furnace 
temperatures, and to that paper Mr. Bell took exception. 
Then Mr. Cochrane wrote the paper read last Friday, and 
with the result, as far as Mr. Bell was concerned, which 
we have stated. We have no doubt that the combat will 
be renewed, and it is fortunate that such contests are not 
wasted, because each of the disputants is compelled by the 
other to draw on all his sources of information, and facts 
and theories are placed freely at the disposal of the world 
which might otherwise remain the property of individuals. 

The discussion on Friday night turned principally on the 
nature of the chemical processes which produce heat 
within a blast furnace; and much was stated of extreme 
interest, not alone to ironmasters, but to every one who 
has to do with furnaces of any kind. It is to be regretted 
that there were no ironmasters present who were disposed to 

x. The case would no doubt have been different had 

e paper been read before the Iron and Steel Institute— 
its proper sphere. It may be well to give a few words of 
explanation to such of our readers as are not familiar with 
blast furnace practice, to enable them to comprehend better 
what follows. A blast furnace is a tall cylindrical brick 
structure, at the bottom of which is a contracted space, 
known as the hearth. On a circumference at a fixed point 
above this hearth are fixed a number of tuyeres or nozzles, 
through which air is forced by a steam engine, at a 
pressure of from 1} lb. to as much as 6 lb. or 7 Ib. on 
the square inch, the practice in this respect varying with 
the district, the coal, the ore, &c. The blast is heated to a 
very high temperature before it enters the furnace. The 
furnace is charged at the top from time to time with 
barrowfuls of coal, coke, ore, lime or limestone. In some 
districts raw coal alone is used; in others coke alone; in 
others a mixture of both; sometimes lime is used, some- 
times the unburned limestone. The result is in all cases the 
same. The lime, uniting with the siliceous and earthy 
impurities of the ore, forms a fusible slag or glass, The 
oxygen is taken away from the metal, and this last 
becoming liquid, runs down to the bottom of the furnace 
and accumulates in the hearth, from which it is run off 
every few hours, assuming the well-known form of pig 
iron. <A large quantity of carbonic oxide (CO) is dis- 
charged from the top of the furnace, and being caught by 
suitable appliances in the shape of a hood to the furnace, 
and pipes, is led down to the ground, and being passed 
under boilers or into the stoves used for heating blast, is 
ignited and supplied with more air and burned to carbonic 
acid (CO,), giving out a great deal of heat in so doing. 
A moment's reflection will show that the tempera- 
ture within a furnace from 50ft. to 70ft. high must 
vary under the stated conditions. Thus at the top, 
where the cold fuel and ore are put in, it will be 
coolest. In the hearth, again, will be the melted iron, 
below the level of the blast tuyeres, and, therefore, not 
very hot. But at some point in the furnace above the 
tuyeres, the combustion of the coal, urged by the fierce 
rush of the heated air driven in by the blowing engine, will 
be complete, and the temperature will be very high. 
Now, on the precise locality of this zone of maximum 


temperature, and on what goes on there, a wide diversity 
of opinion exists, and the same may be said of every other 
point in the furnace. Continual chemical changes are 
going on during every step of the downward progress of 
each wful of coal, ore, or lime, and the precise place 
and nature of these changes have always formed a fruitful 
source of discussion, if not of dispute, among blast furnace 
investigators, 

So much premised, we may proceed to indicate—we can 
do no more—the nature of the contest between Mr. Bell 
and Mr. Cochrane. In few words, the latter laid down 
the thesis that if we know what weight of blast goes into 
a furnace, and its temperature, and what weight of gas 
and its composition left the top, we ought to be able to tell 
pretty well what goes on within the furnace, and his 
paper is accompanied by tables containing literally 
thousands of figures, and intended to be used by blast fur- 
nace managers as a kind of ready reckoner. Thus, for 
example, the weight and temperature of blast being 
known, we can tell from the tables at once of how much 
coal it is the equivalent. Without using Mr. Cochrane’s 
precise system of notation, we may explain that if 10 tons 
of air are raised in temperature from 32 deg. to 1300 deg., 
the total heat units represented by that air will be 2240 x 
10 X 1500 X ‘23 = 7,728,000; and as a pound of coke 
may be taken to represent 13,000 units after allowance has 
been made for ash and incombustible impurities, we have 
7 79) 
— = 595 lb. of coke represented by each 10 tons of 
air. In other words, heating the air to this temperature 
is equivalent to putting 595 1b. of coke into the furnace. 
Now Mr. Bell argued, among other things, that these 
tables are simply useless, because the specitic heat of air 
was taken by Mr. Cochrane as that proper to 32 deg., while 
it was different at 1000 deg. We can only say that if 
this be the case, Mr. Bell’s experience is different 
from that of Regnault, who found that its specitic 
heat is practically constant, between, at all events, 
— 30 deg. and 225 Centigrade, being in the former case 
0°2377, and in the latter 0'2376. If Mr. Bell is right, then, 
of course, Mr. Cochrane’s tables are worthless. Again, 
Mr. Bell contended that the temperature in a blast furnace 
varies up to a certain point. Thus, in a furnace with a 
capacity of 6000 cubic feet the temperature of the escaping 
gas at the top will be 900deg. Fah.; in a furnace of 
11,500 cubic feet it will be 610, in one of 15,000ft. it will 
be 595, and in one of 25,000ft. it will be 587 deg., and practi- 
cally no further reduction can be effected by enlarging 
the furnace; to which statement Mr. Cochrane replied that 
as a matter of fact, and not of opinion or theory, Mr. Bell 
was wrong, because the temperature at the top of his 
35,000ft. furnace was but 300deg. We shall not just now 
attempt to follow the dispute as a dispute, but proceed to 
call attention to certain statements made by Mr. Bell, to 
which we have alluded as of general and not particular 
importance. They forcibly illustrate the truth of the views 
which we have recently put forward concerning smoke- 
preventing devices. 

According to Mr. Bell, carbonic acid (CO,) cannot exist 
at a high temperature, dissociation taking place. Thus, if 
carbonic acid is in the first instance produced, it is at once 
broken up again, and we have CO + O. If the gases be 
taken to a locality of less temperature, union may again 
take place, and we shall then have CO, carbonic acid. 
Whenever we require a higher temperature we must, accord- 
ing to Mr. Bell, discharge from the furnace unburned carbonic 
oxide, and as a matter of fact all blast furnaces do give off 
this gas,and if Mr. Bell be right, it is impossible that it can 
be otherwise. If we want a large quantity of heat ata 
low temperature, then we can burn our carbon to carbonic 
acid. It has long been known that carbonic acid was 
readily broken up at high temperatures in the presence of 
carbon, which, to use Rankine’s words, it “dissolves.” It 
was also known that at some very high temperature dis- 
sociation would take place. But we believe we are correct 
in saying that Mr. Bell is the first chemist who has 
enunciated the most important statement that carbonic 
acid cannot exist at comparatively moderate temperatures. 
He pointed out that carbonic oxide will not burn in a 
coke fire in an ordinary domestic fireplace, but it will burn 
freely to carbonic acid a little above the fire as soon as it 
has been cooled down. We may, in further illustration, 
cite the well-known fact that when steam was shut off 
from locomotives burning coke a blue flame some yards 
long came from the chimney, due to the ignition of the 
carbonic oxide coming away from the coke. It has 
been hitherto held that the carbonic oxide burned 
under these conditions only because it got air there which 
it could not get in the fire-box after the draught caused 
by the escape of steam up the chimney ceased; but, accord- 
ing to Mr. Bell’s explanation, the reason why combustion 
did not take place there was simply because the heat was 
too great. We have here furthermore an explanation of 
the hitherto all but unaccountable fact that slow combus- 
tion has, as a rule, proved more economical than quick 
combustion. Thus, in the good old days of the Cornish 
engine, the boilers were always worked with a very sluggish 
draught and a low furnace temperature. These were just 
the conditions most favourable to the combustion of the 
carbonic oxide. The lesson to be drawn is that if we 
would burn coal to advantage, we must produce carbonic 
oxide at a high temperature in one place, cool it down, and 
burn it to carbonic acid in another. Thus, for example, we 
may construct a locomotive boiler, with a combustion 
chamber about the centre of its length, united with the 
fire-box by tubes at one end, and with the smoke-box by 
tubes at the other ; then the carbonic oxide would be burned 
in the combustion chamber, while the coal was burned 
in the fire-box. We need hardly tell our readers 
that modifications of this scheme have been patented 
over and over again. Boilers of the kind have been 
tried on English and American railways. They have 
been generally successful as smoke-preventers and steam- 
makers; but they have been expensive and inconvenient 
to repair to the last d , and so they have never come 
into favour. But we lie much the same thing in the 


tire-box virtually divided into two separate chambers by ! raised. 


the brick arch, in one of which coal is burned, while in the 
ether carbonic oxide is consumed. Our readers will no 
doubt not be slow to draw their own deductions. If it is 
really a fact, as stated by Mr. Bell, that at high tempera- 
tures the evolution of large quantities of carbonic oxide 
cannot be prevented, then steam boiler furnace practice 
will require modification in many respects. It also openg 
up a door for new types of smoke-preventing apparatus ; and 
it casts a good deal of light on certain hitherto obscure 
facts connected with the results—usually disappointing— 
attending the introduction of hot air into furnaces, which, 
by exalting the temperature, did the very mischief it was 
intended to avert. 


THE AFFAIRS OF THE BRITISH ASSOCIATION, 


Last month a conference of the members of the British Asso- 
ciation was held at the rooms of the Geological Society, Burlington 
House. At this meeting a memorial to the Council of the Associa- 
tion was adopted, setting forth that at the meeting of the General 
Committee at which the resolution to meet in Canada in 1884 
was carried, a previous resolution to the same effect, but for 
the year 1883, was lost; and there is reason to believe 
that a number of members of the committee, regarding 
the question as settled in the negative, had left the 
place of meeting before the subject was again brought for- 
ward. The memorial also states that whatever may be the 
object of the Association with regard to promoting “the inter- 
course of those who cultivate science in different parts of the 
British Empire with one another and with foreign philosophers,” 
it was never contemplated by its promoters that it should hold 
its meetings beyond the limits of the United Kingdom ; and that 
it is highly desirable that some further steps should be taken in 
order to ascertain the general feeling of the members of the 
Association upon the subject before allowing their kind and 
liberal friends in Canada to incur any further trouble or expense. 
It is most desirable that the question should be reconsidered, 
and that the Association should not be committed to carrying 
out such a step through any hasty vote. To judge, however, 
from a letter which recently appeared in the pages of a daily 
contemporary, there are curious and unworthy forces at work in 
the Association. The letter was headed “Wanted, an Explana- 
tion,” and asks several questions. It asks: “Will not some of your 
readers kindly tell us the truth about the British Association 
and Oxford? As one who is jealous of the honour of my ancient 
University, I am anxious that this should be cleared from the 
charge of bad faith, and worse, which the men of science are 
bringing against her, and bringing with too goud reason, if all that 
rumour says is true. Some time back an invitation was sent 
to the British Association to meet at Oxford in 1883, after one 
or two public meetings, and after a memorial had been largely 
signed, I myself, as far as I remember, having been one of the 
many who signed it. Suddenly, at the recent meeting of the 
Association, it was announced that next year the meeting would 
take place, not at Oxford, but at Southport. What is the reason 
of this? I should like some person in the secret to answer these 
questions: Is it true that, when the Council of the Association 
informed some persons at Oxford that Professor Cayley, of Cam- 
bridge, was to be President, those persons answered, ‘No; it 
must be . . . . nota manof science at all, but our honoured 
Lord and Chancellor, Lord Salisbury’? Did the Council of 
the Association indignantly refuse? Did certain mediators then 
propose that Professor Henry Smith should be President, and did 
the Professor promptly decline to put such a slight on his illus- 
trious confrére? On this, did ‘Oxford’ withdraw the invitation ? 
and if so, who was ‘Oxford’? If the facts are as I have too 
great reason to fear, it does really seem that Oxford is becoming, 
not less, but more than of old, the home of political mancuvring, 
small jealousies, and petty intrigue.” This letter was signed 
“Quidam,” and no one vouchsafed an answer. 


“ WELL” DECKED VESSELS, 


Aw attempt is to be made to test in the most practical manner 
the truth of the objections that have sometimes been raised 
against well-decked steamers. The contention of the opponents 
of this class of vessels is that they are less safe in certain trades 
than those built with flush decks, whilst on the other hand their 
advocates urge that they are far more safe. The latter are now 
getting up a marine insurance company exclusively for well- 
decked vessels, so that its experience will fully test the con- 
tentions qn both sides. It is worth notice that at one of the 
prominent shipbuilding ports there has been an attempt to com- 
pile a list of the vessels belonging to the port that have been lost 
and their description. So far as it goes the statement is as 
follows : At the end of the year 1881 there were owned at West 
Hartlepool 170 well-decked steamers and 17 flush-decked 
steamers. In the last nine years five well-decked vessels had 
foundered and two flush-decked vessels belonging to that port. 
In other words, the loss of the well-decked vessels had been over 
that period about *44 per cent. per annum, whilst that of the 
flush-decked vessels had been 1°7 per cent. per annum. It may 
be said that this illustration is local in its application and con- 
fined in its area, and this is correct; but it is at least a curious 
commentary on the statement of the opponents of this class of 
steamers. By the establishment of an insurance society aiming 
only at the insurance of steamers of the type specially named, 
and that general in its working, a very complete commercial test 
will be applied. That test is one that will be looked for with 
very great interest by both friends and opponents of the class of 
steamer. It shows, moreover, one of the needs that there is at 
the present time in connection with our system of inquiries in the 
case of the loss of vessels. There is a need for some compilation 
of tables which would show at a glance the class of vessels that 
had been lost, the build, and other particulars, so that there might 
be official records which would be of value in the future in the 
determination of the relative safety of different types of vessels 
in different trades. In part, and on one subject, the experience of 
the new northern insurance society will supply local facts; but it 
is a pity that it cannot be made more general. 


THE BRADFORD CHIMNEY, 


Tux inquiry into the fall of a mill chimney at Bradford ended 
on Wednesday, when the jury, after a long deliberation, returned 
a verdict finding that the deceased had been accidentally killed. 
They found that the owners did all that men could reasonably 
be expected to do under the circumstances, and, therefore, the 
did not attach any blame to them, or find them guilty of negli- 
gence. They were of opinion that the foundation was good, and 
that the fall of the chimney was partly due to the cutting, aided 
by the strong wind on the morning of the accident, and they 
regretted that the works were not stopped during the repairs. 
A great deal of evidence was given, and the verdict having been 
pronounced, we are now free to deal with the various questions 
ised, which we shall do in an early impression. We may say 
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that the chimney was an octagonal stone structure, with a 
cylindrical brick lining, and that it failed by the bulging outwards 
of the stonework, which it would seem was not sufficiently tied 
to the brickwork within. 


LITERATURE. 


A Treatise on the Comparative Commercial Values of Gas Coals 
and Cannels, By Davin A, Grauam. 8vo., pp. 101. London: 
Spon, 1882. 

Tuis isa short treatise on a special subject, namely, the 

valuation of coal and cannel for gas-making purposes, 

and will be found useful to those engaged in purchasing 
coals for use in gasworks or in making mixtures for 
carbonising. The author illustrates the application of his 
methods by numerous examples, which are treated arith- 
metically; but in addition the manner of constructing 
diagrams, by which the problems may be solved graphi- 
cally, are given. In the second section is a paper treating on 
the method of ascertaining the cost of augmenting the 
illuminating power of gas by one or more standard candles, 

‘The work must necessarily appeal only to a comparatively 

small number of readers ; but a table of analyses of coal 

and cannel at the end will be of more general interest. 

In the detailed calculations some difficulty may be expe- 
rienced by the casual reader from the arbitrary method in 
which units and hundreds, and decimal points and mil- 
lesimal commas are used. ‘Thus on p. 60, immediately 
following this sentence, “ I shall here-also use logarithms 
as being simpler and not so likely to prove inaccurate,” 
we find that 10333 x 43 = 444330. This, or rather the 
more accurate quantity, 444319, of course, means that the 
decimal point should have been a comma; but as the same 
interchange of symbols appears irregularly throughout the 
— computations, the result is most puzzling at first 
sight. 
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JOSEPH SHUTTLEWORTH. 

We announce with much regret the death of Mr. Joseph 
Shuttleworth, of the firm of Clayton and Shuttleworth, Stamp 
End Works, Lincoln. Mr. Shuttleworth was born on the 12th 
of July, 1819, and died on the 25th of January, 1883. Thus 
he was only 64. Mr. Shuttleworth had been unwell for some 
time past, but no danger was apprehended until recently. He 
expired at his house, Hartsholme Hall, Lincoln, 4nd he was 
interred at Old Warden, Biggleswade, on the 31st ult. Mr. 
Shuttleworth may be regarded as the leading improver of the 
paar engine, for which he did as much, perhaps, aided by 

is partner, Mr. Clayton, as Stephenson did for the locomotive 
engine. It is quite true that the portable engine was not invented 
by the Stamp End firm, but Messrs. Clayton and Shuttleworth 
were the first to reduce it to its present form. If our readers 
will turn to THE ENGINEER for Jan. 27th, 1879, they will find there 
a brief history of the portable engine. In the year 1842 Messrs. 
Clayton and Shuttleworth built but two portable engines. 
Between that date and 1878 they turned out no fewer than 
17,000 portable engines, or an average of 448 engines per annum. 
Up to the year 1848 it was the practice to build portable engines 
with vertical cylinders. In that year the Stamp End firm pro- 
duced a portable engine with two horizontal cylinders 6in. in 
diameter on top of the boiler; the fly-wheel shaft was geared to 
the crank shaft. In 1851 the firm built their first single 
cylinder engine. From that date the progress of the firm 
became extremely rapid, and we need hardly add that their 
engines took prizes and medals all over the world. The racing 
rtable engines of the firm have seldom been beaten in economy 
y the racers of any other firm, and in excellence of workman- 
ship and beauty of design, the engines of Messrs. Clayton 
and Shuttleworth have never been sw It is to 
this excellence that the enormous business done by the firm is 
mainly due. 

Mr. Shuttleworth died of inflammation of the heart and con- 
gestion of the lungs. He was twice married, and leaves issue by 
his first wife two sons. His death will be much felt in Lincoln, 
which he and his partner have done much tomakeamanufacturing 
town. Forty years ago Lincoln was a quiet cathedral city, with 
a trade confined to the agricultural district of which it was the 
centre, but the works at Stamp End, established in 1842 by Mr. 
Clayton and the deceased, grew with marvellous rapidity. The 
Stamp End Works had a small beginning, but the skill, industry, 
energy and integrity of the founders overcame all obstacles, and in 


a few years the names of Messrs. Clayton and Shuttleworth were 
known in every quarter of the globe, and their manufactory 
became the most extensive of the kind in the kingdom. In the 
forty-one years which have elapsed since these works were 
established, the inhabitants of Lincoln have tripled in numbers, 
hundreds of houses now cover wide districts which were once 
green fields, and the city has advanced as rapidly in material 
wealth and prosperity as it has done in population. Other great 
works have sprung up, and grown with amazing rapidity, but 
there is every reason to think that the which attended 
Messrs. Clayton and Shuttleworth was the incentive to emula- 
tion, and the initial cause of the prosperity of the town. 


— 


LETTERS TO THE EDITOR. 
(Continued from page 86.) 
RAILWAY SPEEDS, 


Sir,—The distances given upon page 317 of ‘‘ Bradshaw ” refer 
to the Glasgow and South-Western Company’s main line which 
runs vid Dalry and Johnstone, but it is specially stated that the 
express trains due to leave Glasgow at 10.15 a.m., 2.30 p.m., 
5p.m., and 9,15 p.m., run vid Barrhead. If Mr. Barcroft will 
refer to page 320 of ‘‘ Bradshaw ” he will find these trains booked 
in the Glasgow, Barrhead, and Kilmarnock Joint Line Table. The 
Glasgow and South-Western Railway Company has furnished me 
with a copy of its ‘‘ Working Time Table,” from which I find that 
the distance from Glasgow, St. Enoch, to Kilmarnock is 34 miles 
45 chains vid the main line, but only 24 miles 28 chains vid the 
Barrhead Joint line; the important through trains between 
Glasgow and Carlisle run by the shorter route. 

40, Saxe-Coburg-street, Leicester, CLEMENT E. Srrerron. 

January 30th. 


S1r,=-Your correspondent, Mr. Barcroft, was perfectly correct in 
his original statement that the distance between Glasgow and 
Kilmarnock is thirty-three and a-quarter miles—as it is so by the 
main line of the Glasgow and South-Western Railway—but the 
Midland Scotch expresses and all through fast trains travel vid the 
Glasgow, Hanhenl, and Kilmarnock joint line, which saves, I 
think, about eight miles. This would sufficiently account for the 
apparent very high speed between the above two stations. Taking 
the distance to be twenty-six miles, and the booked time of the 
Midland day express being thirty-five minutes, the speed would be 
about forty-four miles per hour. The highest speed attained by 
this train is between Normanton and Trent, a distance of seventy- 
four miles, and the time allowed one hour twenty-four minutes, an 
average running speed of fifty-two miles per hour. 

Cuas. M. TUCKER. 

Drayton Rectory, Bletchley, Bucks, January 31st. 


CHILLED CALENDER ROLLS, 


Srr,--“‘ Paper Maker” again figures in your last issue as the 
champion of American chilled rolls, and says, ‘‘They are never 
soft when sent here.” How can a paper maker know that they 
are never soft unless we can assume he has been the solitary buyer 
of these American rolls? In our letter in your issue of 5th inst. 
we offered, ‘‘If ‘Paper Maker’ is a paper maker, and will furnish 
us with his real name and address, we undertake to direct him to 
where several calenders of American chilled rolls have been 
rejected, and where our make of these rolls is giving entire 
satisfaction.” 

** Paper Maker” has not accepted our challenge, and yet repeats 
his unsupported assertion and his groundless assumption under 
cover of his assumed name. Wecan therefore only inform him, 
through the medium of your journal, that the American rolls we 
alluded to were rejected on account of softness. We ourselves 
never had a roll returned for softness, but have had on account of 
being too hard to finish. ‘‘ Paper Maker” is, however, correct in 
stating that English rolls are uncertain or variable. This applies 
also to the American, and for the same reason. Both are made on 
the old traditional ‘‘ rule-of-thumb” method of ‘“‘ ringing the 
changes” on brands, which, as every smelter knows, are liable to 
alter more or less each cast of the furnace; while for years past 
we—alone we believe—have worked on a purely chemical basis, 
knowing nothing of brands, but analysing daily raw materials and 
products, and hardening or softening at will. 

We have just been shown a letter by a well-known American 
firm, who, in reply to a complaint respecting the softness of their 
rolls, says: ‘“‘ We certainly don’t know how to make them harder.” 
This we believe accurately represents the general state of know- 
ledge of English as well as American makers, and if so the 
Americans will no doubt have less variation than those similarly 
placed on this side, if they work with charcoal-made pig, which, 
as is well known, has a smaller range of eo iron made 


with fossil fuel. LER AND Co, 
London-road Foundry, Edinburgh, 
January 3lst. 


STEAM ON TRAMWAYS. 


Srr,—We have read with some interest the letters which have 
appeared in your issues of last week and the week before with 
ps mire to the working of tramways by means of mechanical 
power, and as we have devoted iderable attention to this sub- 
a a few remarks from us may not be without interest to your 
readers, 

We have now constructed over eighty of these engines, a large 
proportion of which are still working in this country, and after 
three years’ working at home and a longer period abroad, we are 
more than ever convinced that steam on tramways is able to hold 
its own against any other form of mechanical power, and is also 
capable of leaving the horse far in the background where the 
traffic is sufficiently heavy or the gradients severe. It will suffice 
for us to mention a few facts to prove the above statement. 

On tie Vale of Clyde railways there are eight engines con- 
structed by us, which are run at intervals of from five to seven 
minutes throughout the day. The traffic is very heavy, which is 
proved by the receipts, being 21d. per mile, and in order to accom- 
modate this traffic the engines and cars are continually stopped and 
started to take up and set down passengers. 

From the report of the directors, which is just published, it will 
be found that the maintenance of the engines and cars the previous 
half-year amounted to 54d. per mile run, and that the last half- 
year it had been reduced to 54d., showing that the wear and tear 
of the engines had not increased. 

To the Blackburn and Over Darwen Tramways Company we 
have supplied seven engines for working the traflic, which, at 
times, is very heavy, and at the same time the gradients are very 
severe. These engines, during the year ending the 30th June, 1882, 
ran a distance of 151,000 miles, and worked at the rate of 5°55d. 
per mile, including all working expenses and maintenance; also 
10 per cent. depreciation and 5 per cent. interest on the capital 
outlay. We have not been able as yet to obtain a complete state- 
ment of the working expenses for the half-year just ended; but we 
believe that it will show a mileage rate below the above figure. 
We have now worked the Wortley section of the Leeds tramways 
for over two years, and our experience on this line corroborates the 
statements made above that engines can be worked at a rate vary- 
ing from fd. to 5‘5d. per mile run, according to the gradients which 
have to be mounted. 

Previous to engines being adopted on the Wortley tramway the 
traffic was worked with horses, at a rate of about 9d. per mile. 
These figures speak for themselves and need no comment from us, 
We could, if necessary, mention numberless instances which would 
go to prove the above statement, but we think that what we have 
said will be sufficient to show your readers that where engines are 


ble 


properly designed and worked by competent engineers they will 

prove themselves vastly superior to horses, and anything but a 

disastrous failure. KITSON AND Co, 
Airedale Foundry, Leeds, January 29th. 


S1r,—We notice on pee © of your last issue an editoria 
remark inviting figures ing on above, inasmuch as the subject 
is one of general interest we beg to hand you a statement as 
made up and signed by the manager and secretary of the Wigan . 
Tramway Co., showing actual working expenses of four of the 
Wilkinson locomotives, which have been running on their lines, 
which by the way are not of the best to work, as there are 
oe ows of 1 in 16,1 in 19, and 1 in 21, with scarcely any 
evel parts in the entire length. 

Total distance run during nine months, ending October 31st, 1882, 

87,564 miles, 
8. 


Cost of maintenance, including fitters’ wages, one new 
set of wheel tires and returning old ones, &c., or 
equal to 042d. permilerun.. .. .. .. «.. 65 110 

Working Expenses for One Week of No. 3 Engine. 
Miles run in seven days, 410. 


Cleaner’s wages (half) one man totwoengines .. .. 012 0 
Coke, 324 cwt. (common furnace) at 13s. .. we ’? 
Water, 2000 gallons at 1s. per 1000 .. .. 020 
Oil, seven pints at 3s. 6d. per gallon.. 0 3 Of 
Waste for cleaning, 10lb. at 2d. perlb. .. .. .. .. 0 1 8 
Depreciation at the rate of 15 per cent. on first cost of 
engine at 5s. 9d. per day (being 5 per cent. on first 
cost, and 10 per cent. depreciation).. .. .. .. 20 3 
£513 14 
Repairs on 410 miles at 0°42d. per mile (or say 3°75d per 
carmilerun) .. 014 4} 


(Signed) “J. Y. Mawson. 
Wigan. Manager and Secretary. 

P.S.—No repairs of any kind have been required to be done to the 
— up to date, and from all appearances none will be required for a 

long time, 

Mr. Mawson has also written to Messrs. Wilkinson and Co., as follows : 
—‘* I have reason to believe that the cost of working the Hindley line 
will be one halfpenny per mile run less than the Wigan and Pemberton 
line, as the gradients ure not sv steep, and the line generally is more 
uniform in levels.” 


This engine has been inspected by almost all the leading tram- 
way engineers in this country, and many from abroad, and as a 
proof of the belief of practical men in the success of steam on 
tramways, the following companies have adopted the ‘‘ Wilkinson ” 
engine, viz.:—The Wigan and Pemberton Tramway Company; the 
Wigan and Hindley Iramway Company; the Manchester, Bury, 
and Rochdale Tramway Company; the Birmingham and South 
Staffordshire Tramway Company; the Birmingham and Aston 
Tramway Company; the North Staffordshire Tramway Company ; 
the Tynemouth and North Shields Tramway Company; the Gates- 
head-on-Tyne Tramway Company; the Leeds Tramway Company ; 
the Nottingham Tramway Company ; the Portrush and Giant’s 
Causeway Electrical Tramway Company; the Huddersfield Cor- 
poration Tramway. 

It is only reasonable to assume that the directors of the above- 

tioned panies went fully into the question of steam versus 
horse traction, and gave out their orders only when thoroughly 
satisfied that it was for the interests of their shareholders to adopt 
steam. MARPLE AND Co, 

Dashwood House, New Broad-street, 

London, January 30th. 


THE SANITARY INSTITUTE OF GREAT BrRITAIN.—An important 
meeting was held in Glasgow on Thursday, the 25th inst., to con- 
sider the various arrangements to be made for the Congress to be 
held in the town by the Sanitary Institute of Great Britain in 
September next. The Lord Provost presided, and there was a 
large attendance of gentlemen representing the various interests 
of Glasgow, Edinburgh, Greenock, and adjacent towns. A deputa- 
tion from the Sanita titute, isting of Professor F. 
de Chaumont, M.D., F.R.S.; Professor W. H. Corfield, M.A., M.D.; 
Mr. H. H. Collins, F.R.I.B.A.; Mr. W. Eassie, C.E., F.G.S.; 
Mr. Rogers Field, B.A., M. Inst. C.E.; Mr. E. C. Robins, F.S.A., 
F.R.1.B.A.; Mr. G. White Wallis, F.M.S., F.S.S. (secretary), 

ttended the ting to explain the objects of the Institute and 
the nature of the Congress, and the exhibition held in connection 
with it. Letters were read from Dr. A. Carpenter and other 
influential gentlemen expressing their sympathy with the objects 
of the meeting and regretting their inability to attend, and also 
from the Lord Provost of Edinburgh who sent a deputation to 
represent that city. A motion was passed expressing gratification 
at the prospect of a visit from the Sanitary Institute, and an influ- 
ential committee was appointed—with power to add to their 
number—to carry out the arrangements for the Congress. The 
deputation from the Institute visited the buildings proposed for 
the meetings of the Congress and exhibition, and were much 
pleased with the accommodation offered. 


PREMIUM FOR A PERFECT SAFETY LAMP FOR MINERS.—Mr. Ellis 
Lever, of Culcheth Hall, Bowdon, Cheshire, agrees to hand over 
to the Central Board of the Miners’ National Union the sum of 
£500, to be paid as a premium to any person, either in or out of 
the United Kingdom, who shall invent a portable electric or other 
safety lamp, to be used in mines. The following are the condi- 
tions :—(1) The £500 to be invested in the names of three trustees, 
one of whom shall be Mr. Thos, Burt, M.P., the other two to be 
chosen by the Central Board of the Miners’ National Union. (2) 
The lamp to be a perfectly portable electric or other lamp which the 
miners can conveniently carry from place to place in the mine, and 
which will not, under any circumstances whatever, cause an explo- 
sion of gas. (3) The efficiency of the lamps put in for competition 
to be submitted to five gentlemen, composed as follows :—Three 
scientists to be named hereafter, one to be selected by Mr. Lever, 
one by the Council of the Royal Society, and one by the Council 
of the Society of Arts, one person representing the mining engi- 
neers, chosen by themselves, and one person representing the work- 
men, chosen by the Central Board of the Miners’ National Union. 
(4) The adjudicators to meet in London after the allowed time has 
elapsed. (5) The offer to remain open until the 31st day of 
December, 1883. If a lamp meeting the requirements herein 
stated has not then been invented, the £500 to revert back to Mr. 
Ellis Lever. Any further particulars may be obtained on applica- 
tion to the president, Miners’ National Union, 35, Lovaine-crescent, 
Newcastle-on-Tyne. 


Tue Exectric Licut.—The Vestry of St. Martin’s-in-the-Fields 
has decided to oppose the granting of provisional orders by the 
Board of Trade, chiefly on the general ground that the applying 
companies seek to set aside the provisions of the Electric Lighting 
Act of 1882, and the rules of the Board of Trade in relation thereto, 
and to extinguish the right to control the public streets now vested 
in the local authority. The Electric Lighting Committee of the 
Marylebone Vestry, having had before them the terms of the 

rovisional orders applied for by the Brush and Swan Companies, 
oo decided that, as the science of electric lighting is at present 
in an immature condition, it would not be expedient that the 
vestry should be committed for fourteen years to a particular 
system of supply. They consider that any arrangement with an 
Chuvtate light company should be tentative only. A special 
meeting of the Kensington Vestry was held in the council chamber 
at the Town-hall on Monday night, to receive a report of the 
Works Committee with respect to the applications of two com- 
panies to supply electricity to the parish. The committee suggested 
a number of objections, and were of opinion that the Act of last 
year was premature, The report was unanimously adopted. 
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a CONTRACTS OPEN.—WROUGHT IRON CYLINDER BEACONS, 
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BOLTS 2 NUTS® 


OONTRAOTS OPEN. 
WROUGHT IRON CYLINDER BEACONS. 


The work is to be fitted together and finished complete on the 
contractor’s premises, and, after the same has been approved by 
the engineer to the Corporation, the whole of the ironwork is to be 
* thoroughly cleansed from rust. In this state it is to be slightly 
and uniformly heated, and, while hot, coated with boiled linseed 
oil, inside and outside, and after it has cooled and the coat 
hardened the whole is to be painted with two good coats in pure red 
lead paint, The different parts are to be figured or marked; and, 
upon the contracter’s receiving a written order, the whole to be 
carefully taken down and weighed in the presence of the super- 
intendent, and to be delivered at the Trinity Buoy Wharf, Black- 
wall. The pattern of the mast step to be submitted for approval 
before being cast from, and any work that may ye of a doubtful 
quality is, when required, to be subjected at the expense of the 
contractor to such proof as shall be considered sufficient by the 
engineer ; ee hee made good, and the whole 
s to be completed in best and most workmanlike manner. 


ORTLAND 
CEMENT 


PLAN OF MAST STEP 


a 


@ SPACE ALL ROUN 


PLAN OF JOINTATE.F, 


PLAN ATB.B. 


| The wrought iron is to be of the best and toughest quality of 8. C. 
| Stourbridge iron, or of equal and approved quality, to bear a 
tensile strain of 23 tons square inch of original area. The 
threads of the screws and bolts to be cut to Whitworth’s standard. 
| _ The cylinder to be 48ft. long by’2ft. Gin. inside diameter by 4in. 
| thick, and to be constru in two lengths, as shown, and 


- | connected together by a socket-joint and two 3}in. by 34in. by gin. 


| welded angle iron rings, and to be securely bolted together with 
twelve lin. bolts and nuts, and the socketed portion to be secured 

| with bolts and nuts, as shown. The plates are tobe neatly bent to 
| the required radius, and to break joint throughout; the horizontal 
| joints are to be rivetted to single joint strips on the inside, and the 
| vertical joints to double joint strips, as shown. The joint strips to 
| be 5in. wide by 4in. thick. The upper edge of each length of the 
— to be strengthened by a hoop 5in. deep by lin. thick, to be 
mk on and rivetted. The lower edge to be bevelled, as shown, 

to facilitate the sinking of the cylinder. Twenty steps, or handles, 
of wrought iron, ldin. diameter, forged, and secured to the 
cylinder, are to be provided, as shown. The mast step, or socket, 
to be of cast iron, to rest on a ring of 3hin. by Shin. by gin. le 
iron, the ring to be rivetted to the inside of the cylinder, and in 
the position shown, the mast step being secured by three cast iron 
as also shown. The rivetting to be as follows, viz.:—The 
joints to be rivetted with Jin. rivets, and Sin, pitch, centre 


and centre; the horizontal ged with jin. rivets, pitched as may 
be directed. The whole to be carefully executed. e hoop round 
the upper ee of the cylinder to be rivetted with lin. rivets, 
countersunk on both sides. The whole of the external rivetting to 
be countersunk, the countersinks being well filled. Before leaving 
the contractor’s premises, the ends of each length of the cylinder 
to be covered by a temporary flanch, or to be plugged, and then 
tested to a pressure of 20lb. per square inch with water, and in 
the presence of the superintendent. 

Tenders to be delivered at the Trinity House, London, E.C., on 
or before February 5th, addressed to the Secretary of the Corpora- 
tion of Trinity House, and endorsed outside, ‘‘ Tender for Wrought 
Tron Beacons,” 


WHEEL AND RAIL FOR COMMON ROADS. 


THE combination of a wheel to be used on common roads and 
on a rail alternately, which we are about to describe, is already 
in extensive use. Though of recent introduction, in Germany it 
has been applied for tramways in mines, for stone quarries, 
brickyards and similar purposes, wherein tram-cars are propelled 
by horses or human power. The plan is extremely simple, and 
it will at once occur that there are very many cases in this 
country where it could render excellent service. It is the 
invention of Herr Friedrich Hoffmann, of Berlin, the inventor 
also of the celebrated circular and regenerative kilns now used all 
over the world. 


Fig. 1 shows a cross section of the rail used for light tram- 
ways. It is shaped approximately to an equilateral triangle, 
with the base left open. The feet ZZ rest on longitudinal 
sleepers or any other continuous support, and the clamps X X 
hold the rail firmly down. The wheels to be used in combina- 
tion with this kind of rail are, as shown in Fig. 2, made with a 


Fic 2 


flange on either side, and they are left loose on the axle, as with 
the ordinary cart or carriage wheel. The figure shows the cross 
section of a rail A, and the tire of a wheel B running thereon, 
The flanges Y Y of the wheels are made sufficiently wide to allow 
FiC.3 the trams to be 
A used alternatively 
on a common road 
without rails. The 
feet of the rail are, 
in this instance, 
bedded in concrete 
laid on brickwork 
For railways 
worked by locomo- 
tives, the rail _ to 
be provided with a 
2 broad head A, as 
shown in the cross sectional Fig. 3, drawn to a smaller scale. 

The considerations which have led to the design of this shape 
of rail are indicated in the sketch—Fig. 4—of an ordinary foot 
or Vignoles rail, in which the arrows point to the principal 
modes in which the vertical and lateral impulses tend to deform 


Ld LL 


it. In Fig. 5 is seen how these stresses act upon the Hoffmann 
rail. There can be little doubt that this new form of rail is 
better adapted to withstand such pressures than the old shape. 
Consequently for the same work the new rail may be made much 
lighter. The rails of our ordinary rail and tramways, resting on 
transverse sleepers, must be made:of such strength as not to be 
bent between the two adjoining sleepers by weights passing over 


them. With the H rail resting on longitudinal sleepers, 
or on any other continuous support—as, for instance, a brick 
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beacons, as illustrated in the mae ae engraving. The work | Y | 
included under this specification is the finding of all materials and | Y, | 
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pavement, on which the rail may be fastened with Portland 
cement—there is no tendency to deflection, as the pressure on 
the rail is transferred Bi 
directly to the ground. 
Experience shows that 

this rail may be made 
much lighter for the 
same load. 

It is well known that 
the inventor of the 
foot-rail, the late Mr. 
Vignoles, originally de- 
signed it with the in- 
tention of using it on 
longitudinal sleepers, 
and his first railways were laid down on this plan. It was 
mainly the necessity for keeping up the exact gauge that 
led to the adoption of transverse sleepers. Wheels with 
one flange require an exact gauge and a firm union with the 
axle. It is evident that tramcars with wheels left loose on 
the axle are much easier moved than if the wheels were fast. 
This is, of course, more especially the case on curves, where one 
of a pair of common railway wheels must necessarily slip on the 
rail. The same, in a less degree, takes place on the straight line, 
and consequently the wear of the wheels as well as of the rails of 
ordinary railways is very considerable. There is almost constant 
torsion in the axles, and a resulting continuous vibration of the 
carriages. Such strains all absorb tractive power. These dis- 
advantages must in time be universally acknowledged, and it is 
only the enormous outlay involved in radical changes that 
could outweigh the resulting advantages. For the very different 

- case of narrow gauge lines, or of tramways, &c., adoption is easy. 
A Hoffmann rail for tramways, suitable for carriages weighing 
about one ton, weighs only about 41b, to the yard. An actual 
trial has shown that on a level line of draught one horse is able 
to pull a net load of from 20 to 30 tons. Nine trucks, each 
laden with } of a ton of sand, were easily pulled up an incline 
of 1 in 60 by one horse. A net load of 9 x # = 6% tons, taken 
P —— of 1 in 60, is equivalent to about 30 tons on the 

eve 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

Tue orders to hand for rolled iron are not materially increasing 
either from merchants or consumers. Some works are now begin- 
ning to get short of contracts, and the men are being put upon 
parttime. The knowledge of this state of things made the ers 
yesterday in Wolverhampton give the more ready credence to 
a report which was circulated with a considerable show of authority, 
that Messrs. Wm. Barrows and Sons were on the eve of declaring 
a reduction in prices of 10s, per ton. 

Their price for bars would thus become £7 10s. per ton, which is 
the figure that the New British Iron Company on tem, Phillip 
Williams and Sons have long been quoting, in opposition to the 
remainder of the “list” houses, who quoted £8. It has, however, 
— patent for some time past that the £8 figure was scarcely more 

an nom 

In Wolverhampton it was taken for owes that, should Messrs. 
Barrows take the initiative, the Earl of Dudley and the other list 
houses would have to follow. Such a course would bring Earl 
Dudley’s bars down to £8 2s. 6d. per ton. 

Areduction of 10s, in the quotation of sheetsand plates rolled by the 
list houses other than those two who have been quoting £7 10s. for 
bars, would also, it was ag wee out, naturally ensue, if £7 10s. should 
be made the standard for bars. With these reports in circulation 
it was no wonder that the new business in Wetelauaien was 
very small. The market preferred to wait until some definite 

t—which the: d would be forthcoming on the 
following day—was made before committing themselves. 

On ’Change this afternoon, yesterday’s report as to the bars, 
sheets, plates, and hoops of those firms who had previously been 
selling on the basis of £8 for bars, was officially confirmed. Bars 
thus me £7 10s., sheets and plates £9, and hoops £8, with 
12s. 6d. extra for Earl Dudley’s brands. Firms previously quoting 
£7 10s. made no change. Hingley’s best rivet iron £8, 

Second and third class qualities of finished iron sympathise with 
the easier rates for the best descriptions. Yet makers decline to 
give way to the extent which some buyers ask, declaring that in 
the face of the easy prices that have been prevailing for three or 
four weeks past there is absolutely no room left for further con- 
cession. Common bars vary from £6 10s, down to £6, and hoops 
from £7 to £6 10s. Gas strip may be bought at £6 5s. 

Sheets of the sorts needed by the galvanisers, and by merchants 
for ordinary export purposes, are still very weak. The output of 
this iron continues decidedly in excess of the market’s require- 
ments, and titi gst makers is severe. Singles are 
from £7 15s., and doubles from £8 10s. upwards, 

Galvanisers this—Thursday—afternoon reported the demand for 
corrugated sheets as very quiet, although some makers are still in 
receipt of a fair number of orders from Australia and 
South Africa, and Jamaica has lately bought well. There was 
complaining as to the competition from the joint stock concerns 
who are engaged in this industry, yet the representatives of the 
Birkenhead Galvanising Company spoke of their prices as 5s. 
advance upon a month ago. Quotations were scarcely more than 
nominal. Good makers refused to quote less than £13 15s. to £14 
for 22 to 24 gauge, delivered at out-ports. 

Native all-mine pig makers had to report an increase in stocks, 
consequent upon the limited demand. Prices were easy. Makers 
asked 65s., but buyers would not generally consent to give more 
than 62s, 6d. for hot-blast sorts. Native part-mine pigs were 55s, 
to 50s., and cinder pigs about 40s. Foreign pigs were on the basis 
of 48s, 6d. to 50s. for Derbyshire sorts, delivered at stations, 

This week there has taken place in Wolverhampton a two days’ 
Government examination for mine managers’ certificates; and 
there were twelve candidates, all from the South Staffordshire 
district, The subjects were: (1) Chemistry and ventilation; (2) 
mechanical engineering ; (3) surveying; (4) practical mining. The 
examiners were Messrs. William Fairley, desert, Rugeley ; 
John Williamson, Cannock and Rugeley Collieries, Hednesford ; 
and Jonah Davies, C.E., Wolverhampton. The examiners’ report 
will be forwarded to the Home-office. 

At the Midland Wagon Works, Shrewsbury, a strike of some 250 
men has occurred in consequence of a notice which has been posted 
at the works for a reduction in the prices paid for overtime. 
Several of the men are to be summoned, 

In the report of the Birmingham Tramways and Omnibus Com- 
pany, Limited, which recommends a dividend of 15 per cent. per 
annum, the directors state that much attention has n dir 
to the working of tramways by steam and other means of mechani- 
cal locomotion, and also to the several companies projected for 
developing the tramway system throughout Siradaghens and the 
district. The interests of the shareholders in these matters are 
receiving careful consideration. 

The directors of the South Staffordshire Waterworks Company 

pose to declare a dividend for the past half year at the rate of 
he. r _ per annum on the ordinary stock, carrying forward a 
ce 

The application of the Birmingham Co tion to the Local 
Government for power to borrow ,000 to extend their 
gas undertaking is to be opposed by the local board of Wednesbury. 


ected | has been a marked 


These authorities have decided to memorialise Government against 
the granting of the application until the corporation shall have 
transferred to the gas undertaking a sum equal to the profits 
applied by them for the improvement of the town of Birmingham, 
and not for the benefit of the petitioners or other gas consumers 
outside the district of Birmingham. 

Plans of a new scheme for the deep drainage of Wolverhampton 
have been prepared by Mr. G. Eastlake Thoms, M. Inst. C.E., the 
engineer to the fp og who aims at draining not only the 
borough, but several outlying parishes, on to common land distant 
some six miles to the south-west of the town as the crow flies, but 
along the pipes a distance of some eight miles, This scheme would 
involve a heavy expenditure, and hence the determination to call 
in an eminent consulting engineer. 

The arrangements for the holding of the show of the Royal 
Agricultvral Society in Shrewsbury next year are progressing 
favourably. Of the £5000 required to meet expenses £4200 have 
already been subscribed. The site selected is the se, Which 
is close to the town, and also adjoins the London and North- 
Western and Great Western joint railways between the town 
and Wellington. 


NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


Manchester.—As reductions in price apparently fail to give a 
stimulus to the market, makers are showing a disposition to 
abandon further efforts to meet the views of buyers by offering 
r concessions, and although there is comparatively only a 
small weight of business coming forward, sellers during the week 
have been averse to entertain offers at under their present 
minimum rates. 

The Manchester market on Tuesday was well attended and there 
were a few inquiries stirring, but these did not result in much 
actual business being done. Lancashire makers of pig iron were 
not able to follow up the fairly satisfactory sales of last week, but 
as they are now tolerably well supplied with orders for the present 
there is no great anxiety to push business, and they are not dis- 

to go at all below 46s. 6d. to 47s., less 24, for forge and 
oundry qualities delivered equal to Manchester. In district brands 
transactions are confined chiefly to a few sales of Lincolnshire 
foundry, for which makers quote 47s. 10d., less 24, delivered equal 
to Manchester, but for forge qualities, notwithstanding a further 
reduction at the close of last week of 1s. per ton, bringing quota- 
tions down to 45s. 10d., less 24, there is very little inquiry. For 
roa brands quotations remain at about 48s. 6d. to 50s. per 
ton, less 24, delivered here, but there is little or nothing doing. 

Finished iron makers who havea large output are feeling severely 
the scarcity of orders, and the recent reduction in pig iron has a 
tendency to keep back buying in the expectation of lower prices. 
Some of the local makers report a fair inquiry, but the actual busi- 
ness doing is small, and although list rates nominally remain on 
the basis of £6 10s, for bars and £7 for hoops delivered into the 
Manchester district, yet for actual sales makers have to take 
2s. 6d. rg ton under these figures, and in some cases local bars can 
be bought at £6 5s, per ton. 

In the general ironfoundry trade business continues in a very 
unsatisfactory condition, and any work coming into the market is 
competed for at extremely low figures. 

Brassfounders, although there is less work coming in from engi- 
neers generally, are fairly engaged. For locomotive fittings espe- 


of Bessemer are offering at 54s. per ton net, three months’ delivery, 
makers are anticipating better prices all round, and are not 
anxious to accept business for forward delivery. Stocks are some- 
what large, but the rough weather stopping the export_of metal is 
in some degree accountable for this, and large consignments are 
ing prepared for early shipment. There is a busy ri per 
among steel makers, and there isa e output of both rails and 
merchant qualities of steel. Shipbuilders are but indifferently 
employed, but are hopeful of better business shortly, as inquiries 
of terms and new contracts are very large. Iron ore is in good 
demand, and prices are steady at from 10s. to 12s. 6d. per ton net 
at mines, There is a steady request of coal and coke, and full 
= are obtained. There is a rather better employment for 
shipping. 


THE SHEFFIELD DISTRICT. 
(From Our Own Correspondent.) 

At Dronfield, Messrs. Wilson, Cammell, and Co., or, to speak 
more — now, Messrs. Charles Cammell and Co., will soon 
have compl their exodus to Workington. The supply of pig 
iron from Cumberland is perceptibly the company 
evidently calculating their a ne yee as precisely as possible, so 
as not to have much stock in hand when they have turned out the 
last rails they mean to make at Dronfield, They are still Dn 
ducing a fairly large output of steel rails for export. On the 
one order of theirs for Liverpool was some 1600 tons. 

The suggestion has been made that the Midland Company should 
take the site of the Dronfield Steel Works for wagon manufacture 
and storing, but I understand that there is not the slightest pros- 
pect of its a the company’s accommodation for that pur- 
pees being already very complete, though the development of the 

iring business will undoubtedly cause a great increase of its 
existing facilities. 

The Manchester, Sheffield, and Lincolnshire Railway i 
has been recently asked to provide additional sidings at Sheffield 
station. The position of its Victoria station precludes the possi- 
bility of its doing much there; but I understand that it contem- 
plates very important alterations and additions at Bridgehouses 
station, which is at present solely used for goods. A sum of 
£50,000 is to be expended in making the accommodation so complete 
as to relieve the pressure at the Victoria. 

All doubt as to the attitude of the coalowners of South York- 
shire, on the question of restricting the output, is now at an end. 
On the 30th ult. an important and influentially-attended meeting 
was held at the Victoria Station Hotel, Sheffield, when the circular 
from the Yorkshire Miners’ Association, signed by Mr. Benjamin 
Pickard, the secretary, was carefully considered. In that circular 
the request was made that the masters should combine with the 
men to restrict the output by ceasing to work on Saturdays— 
limiting the labour in mines to five days a week, and working only 
eight hours a day from bank to bank. Mr. Pickard’s circular 
further suggested that the coalowners should agree to meet the 
delegates of the men and consider the subject. The coalowners, 
who were presided over by Mr. J. D. Ellis, of the Aldwark Main 
and Car House Collieries, decided that the pro restriction of 
the output, as stated in the circular, was detrimental to the 
interests of both masters and men, and should not be enter- 
tained. They expressed themselves willing, however, to meet 
the men, and explain the reasons which had compelled 
them to come to this conclusion. As the men had already 


cially there is a good demand, which, with the large t of 
locomotive work in the hands of the principal firms in the district, 
is likely to continue for some time to come. 

The engineering trades generally continue fairly busy, and in 
some departments orders are re to have been coming in 
rather more freely of late. Except, however, in one or two branches 
—such as locomotive building already referred to, shipbuilding, and 
tool making, which are all well neat with orders—there does not 
appear to be any very great weight of new work in prospect. In 
fact since October last trade has shown a tendency to recede, and 
the development of the opening quarter of the present year is being 
watched with some anxiety. 

Wheelwrights generally seem to be yy owe of work, and 
I hear that a good many steel pinions of the helical tooth pattern 
are being made for rolling mill sn mae 

Business throughout the Lancashire wire trade continues very 
dull; there is an absence of any orders of importance in the 
market, and the reduction in list rates already announced by 
Messrs, Rylands and Sons, of Warrington, is being followed by other 
Lancashire makers who for some time past have been selling 
under the list rates, 

Very slow progress is being made towards the settlement of the 
standard wire gauge question, and from what I hear there appears 
to be little expectation of any satisfactory result being obtained. 

The heavy floods during the week have afforded an opportunity 
of fairly testing the automatic action of the new weir just erected 
on the Irwell at Throstle Nest. The complete test of the weir 
has been secured in a somewhat singular manner. The whole of 
the tilting sluices of which it is constructed have been connected 
except one near the centre, which the recent heavy water in the 
river has prevented. With the heavy floods during the week the 
connected sluice gates were lifted by means of the crabs attached, 
but the unconnected gate had to depend upon its own action. The 
result was that when the head of water reached a point at which 
the engineer had calculated the back pressure would be sufficient 
to raise the gate, this automatic action commenced, and the gate 
was lifted precisely in the manner which Mr. Wiswell, the designer, 
had anticipated. 

With a continued dull demand prices in the coal trade show a 
tendency towards weakness. Although there has not with the 
commencement of the month been any general reduction, here and 
there prices for roufd coal have given way a little, and in most 
cases sellers are open to make special quotations for quantities. 
At the pit mouth the average prices are 9s, 6d. to 10s. for best coal ; 
7s. 6d. to 8s. 3d. for seconds; 6s. to 7s. for common round coals; 
4s, 9d. to 5s. for burgy; and 3s, 6d. to 4s. for good ordinary slack. 

There are fair orders in hand for shipment, but the scarcity of 
vessels has interfered with the execution, and steam qualities have 
been offering at Liverpool or Garston at 7s. 6d. to 7s. 9d. per ton. 

The proposed restriction of the output is already being carried 
out at some of the Lancashire collieries, but as the men wish not 
only to limit the working days to five, but also the working hours 
to eight from to bank, which really means only about four 
and a-quarter days, it is scarcely likely the colliery proprietors 
will be willing at the same time to pay the day men for five days, and 
here will be the difficulty in connection with the colliers’ scheme. 

The men in the Ashton and Oldham district are so dissatisfied 
with the last making up of the books under the sliding-scale, which 
leaves wages unaltered, that an agitation has been commenced for 
abandoning the present arrangement, 

Messrs. Andrew Knowles and Sons, of Manchester, after sinking 
down to the Doe Mine at one of the collieries at Radcliffe, have 
had to abandon the working of the seam owing to the unsafe 
character of the roof, and are now sinking to tne lower mines. 

Barrow.—In all —— of the hematite pig iron trade there 

usiness quiet during this week, but it is 
gratifying to note that in many instances where makers have been 
compelled to blow out furnaces, they are re-lighting them, an 
action which must be regarded as a sign of their hopefulness of 
future better trade. Deliveries not being large at present, this 
may, indeed, be taken as a general feeling of a speedy revival of 
business. Bessemer iron is not in large consumption, but the 
demand is likely to increase, as indications are pesmesnien. them- 
selves that steel makers will before long increase their consumption 
toa considerable extent, and on continental and general forei: 
account there can be no doubt there will be a much better tense 
done in the spring and summer than is the case now. Prices 
remain unchanged, but it is to be noted that while mixed parcels 


ppointed a deputation for this purpose, the interview will pro- 
bably take place early next week. The employers, as I have pre- 
viously indicated, contend that if the exigencies of trade demand 
supplies of coal sufficient to keep the pits going six days, it would 
be improper to set them down on the Saturdays. The practical 
effect would be, even if the project succeeded, to create an artificial 
stimulus, which would have the effect of raising wages for a time ; 
but the effect on the general trade of the country would be most 
disastrous, even if it did favourably influence the coal industry. 
At present house coal is again in a depressed state, and the miners 
have not more than four days’ employment in the week. Steam 
fuel, on the other hand, is fairly brisk, and the slight advance 
obtained before Christmas is mantained. 

The file manufacturers have held another meeting to consider 
about reducing wages, but nothing has been definitely decided upon 
as yet. 

At the local foundries there is a good deal of employment, several 
firms being exceptionally busy. Among the latter is the Thorn- 
cliffe Iron Company—Messrs. Newton, Chambers, and Co. 

Mr. C. 8S. Wort! oy M.P., attended the annual meeting of the 
Sheffield Chamber of C on the 31st ult. Mr. F. Brittain, 
the president, devoted his entire speech to the question of the 
Spanish tariffs, pointing out that while England took one-half of 
the whole exports of Spanish wines, Spain treated England in a 
manner ie would not be tolerated by any other Power in 
Euro; Spain professes to have two grievances against England : 
(1) That tobacco smuggling is carried on from the Port of Gibraltar ; 
and (2) that our duty on Spanish wines is higher than on those of 
France, and operates to the disadvantage of Spanish wine growers. 
Mr. Brittain puts the matter very plainly. Either Spain has a 
grievance or A es has not. If she has a grievance let it be inquired 
into, and remedied ; if not, let her be plainly told that England 
will not permit the present condition of things to continue. 

The Electric Lighting Committee of the Sheffield Corporation 
have resolved to receive applications from competent persons or 
firms to supply electricity for lighting purposes. 


THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

Tue long expected improvement in the Cleveland iron trade has 
not yet set in. Consumers are buying only in very small quanti- 
ties, and continue to withhold their larger orders, in the hope that 
makers will soon accept lower prices. On the other hand the 
principal producers are adhering to their previous quotations, and 
some of den are putting iron into stock rather than yield. The 
consequence is that business is almost at a standsti At the 
market held at Middlesbrough on Tuesday last, the leading mer- 
chants asked 42s. 6d. per ton for No. 3 g.m.b. for early delivery, 
and it was reported that 42s. 3d. had been accepted for two or three 
small lots. Most of the makers quoted from 43s. to 43s. 6d. for 
No. 3, but some of the outside firms were willing to take 42s. 9d. 

r ton. 

O eneate have been in better request during the last fortnight, 
but holders cannot get more than 42s, to 42s. 3d. for them. 

The stock of Cleveland iron in Messrs. Connal and Co.’s 
Middlesbrough stores fell 1890 tons during last week. The quantity 
held on Monday last was 90,446 tons. 

During the week ending Monday last only 6635 tons of pig iron 
and 5374 tons of ‘manufactured iron and steel were ship from 
the Tees. The totals for the month up to that date are: Pig iron, 
52,458 tons, and manufactured iron and steel 19,714 tons. 

Prices remain about the same as last week for finished iron, and 
a fair amount of business is being done. Ship-plates are £6 7s. 6d. 
to £6 12s. 6d. per ton, shipbuilding angles £5 7s. 6d., and common 
bars £5 12s. 6d. to £6, all f.0.t. at makers’ works less 24 per cent. 
Most of the plate mills have been closed on Mondays during Janu- 
ary, but it has been decided to work the full number of shifts in 
February. 

The quarterly returns of the North of England manufactured 
iron trade, for the three months ending December 31st, 1882, 
were issued by Mr. E. Waterhouse, the accountant, on January 
24th. They show that the average net selling price for all classes 
of iron was £6 8s, 6d. per ton. For all classes of iron, with the 
exception of rails, the mtn: £6 8s. 7d. per ton. These prices 
are the same as those for the previous quarter. The production 
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during last quarter of iron of all kinds was 
164,240 tons. In the third quarter the output 
was 159,855 tons. Wages are not affected 
by this ascertainment, as the last award of Sir 
J. 'W. Pease is in force until the Jast Saturday 
in February. 

Messrs. Monkhouse, Goddard, and Co. issued 
on Monday last their certificate under the 
Durham coal trade sliding scale. The net 
average selling price of coal for the quarter 
ending December 3ist was 4s. 11°34d. per ton. 
Under this ascertainment all classes of workmen 
will receive during the next three months an 
advance of 1} per cent. upon the standard of 
wages of November, 1879. 

The Weardale Iron and Coal Company has 

iven notice to all the men employed at the 

Red Vein Ironstone Mine, and the iron furnace 
at Stanhope Burn, to terminate their present 
engagement. Between 100 and 150 men will 
thus be thrown out of work. The notice expires 
on February 13th. 

The Brasside Colliery, which belongs to the 
Earl of Durham, has been lying idle, and the 
ropes and winding engine are being removed. 
The Cocken Colliery, which also belongs to his 
lordship, was closed some short time since. 

The Tees-side Iron and Engine Works Com- 
pany, at Middlesbrough, has decided to close 
its puddling department fcr the present, as it 
does not find it pay to continue the manufacture 
of bar iron at age prices. About 150 men 
will be thrown idle. 

The annual meeting of the Board of Arbitration 
for the North of England manufactured iron 
trade took place at Darlington on Wednesday 
last. The proposed new constitution was the 
principal ject of di ion by the delegates 
present. 

It is announced that Messrs. Bell Brothers 
have decided immediately to proceed with the 
erection of chemical works at Port Clarence for 
the manufacture of soda ash. By this means 
they will be able to use up on the spot a por- 
tion of the large quantity of salt they are now 
age. from the brine pumped up from their 

eep boring. Messrs. Allhusen and Co. of 
Newcastle, have purchased a royalty near Port 
Clarence, and will commence boring at once. 
The development of the Tees-side salt trade 
seems likely to be very rapid, especially on the 
north side of the river, where only there is plenty 
of unoccupied land available. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

A CONSIDERABLE amount of business was done 
in the warrant market towards the close of last 
week, consisting chiefly of sales by holders, the 
result being that prices werestill further depressed. 
This week the speculative department of the trade 
has been very inactive, there being no feature in 
the market to attract operators. Business there- 
fore, such as it is, has been mainly confined to 
brokers. The prices of warrants have been 
gradually tending downwards. For makers’ iron, 
on the other hand, there is a fair inquiry, some 
masters, indeed, being quite sold out, and only 
making iron to meet current wants. There are 
others, however, that are not so well circum- 
stanced, and the prices of makers’ brands 
generally are this week a little easier, with the 
exception of Glengarnock, which is 1s. dearer for 
No. 1, and 6¢. for No. 3. The home consump- 
tion of pigs is good, although founders are rather 
quieter. The shipments are not very encouraging, 
but they do not compare unfavourably with those 
at the same date last year. The stock of warrants 
in Messrs. Connal and Co.’s stores has been 
reduced in the course of the week by nearly 
2000 tons. The demand from the United States 
is quiet. 

Business was done in the warrant market on 
Friday morning at 48s. Okd. to 47s. 103d. cash, 
and from 48s. 3d. to 48s. 1d. one month, this 
afternoon’s quotations’ being 47s. 9}d. to 47s. 10d. 
cash. On Monday transactions were effected at 
47s. 8hd., and on Tuesday from 47s, 8d. to 
47s. 9d. cash. Business was done on Wednesday 
down to 47s, 54d. cash. The market was very 

uiet this afternoon, when prices further 
declined to 47s. 4d. cash. 

The quotations of makers’ iron are as 
follows :—Gartsherrie, f.o.b, at Glasgow, od ton, 
No. 1, 63s. 6d.; No. 3, 54s.; Coltness, . and 
55s. 6d.; Langloan, do. do.; Summerlee, 62s. 6d. 
and 52s. 6d.; Chapelhall, 63s. and 53s.; Calder, 
63s. and 51s. 6d.; Carnbroe, 56s. and 51s.; Clyde, 
53s. and 50s. Od.; Monkland, 49s. 6d. and 48s. ; 
Quarter, 49s. and 47s. 6d.; Govan, at Broomielaw, 
49s. 3d. and 47s. 9d.; Shotts, at Leith, 65s. 6d. 
and 56s.; Carron, at Grangemouth, 53s. (specially 
selected, 57s. 6d.) and 52s.; Kinneil at Bo'ness, 
49s, 6d. and 48s. 6d.; Glengarnock, at Ardrossan, 
56s. and 50s. 6d.; Eglinton, 50s. 6d. and 48s, 6d.; 
Dalmellington, 51s. and 49s. 

Between 4000 and 5000 tons of iron ore from 
Spain were landed at Glasgow Harbour in the 
course of the past week. 

Although complaints are heard of a lack of 
prospective orders, the malleable trade is at pre- 
sent busy. The Coats Ironworks at Coatbri ge, 
where operations were lately stopped by Messrs, 
Wm. Dixon, Limited, have been taken on lease, 
with the object, it is presumed, of again begin- 
ing work. New tube works are to be erected at 
Dimdyvan and Langloan. 

The iron manufactures shipped from the 
Clyde during the past week embraced £20,000 
worth of machinery, £14,900 steel manufactures, 
£44,000 of various kinds of iron goods, exclusive 
of pig iron. 

e coal trade is still fairly active in most 
parts of Scotland. In the west the shipping 
trade has now quite recovered from the effects of 
the recent railway strike. Cold weather has also 
quickened the domestic consumption, and there 
is a good demand for manufacturing purposes, 
prices for all sorts being firm. There is a want 
of animation in the coal trade of Fife. The 
f.o.b. quotations at Burntisland are 6s. 6d. to 7s. 
ad ton, but rather smaller rates are offered for 

orward delivery. The miners are working full 


' time, but coals are being stored at most of the 


pits. The coal exports at Firth of Forth ports 
are but moderate in dimensions. 
The Duke of Hamilton has leased to the Bent 


Colliery Company upwards of 800 acres of coal 
lying beneath the North Haugh of Hamilton 
Palace grounds. Sinking operations will be at 
once commenced to lift the mineral, which is 
known to be of high quality. The new pits will 
be known as Hamilton Palace Colliery. 

As a rule, the miners are at present very quiet, 
but a meeting of the men in the Baillieston dis- 
trict was held a few days ago, at which it was 
arranged to make an effort towards a fresh move- 
ment for short time and an advance of wages. 

The Clyde shipbuilding trade is very busy, and 
the orders being secured are most encouraging. 
In the past week about 30,000 tons of fresh con- 
tracts are reported as secured. Among the more 
recent launches are the ‘Tartar, a screw steamer 
of 4359 gross tonnage, with engines of 950-horse 
power nominal, for the Union Steamship Com- 
pany’s Cape line; the Procida, screw steamer of 
3600 tons, for the Australian line of Messrs. 
Robert M. Slowmann and Co., of Hamburg; and 
a fine new screw steel steamer, named Moruca, 
for the West India trade of Messrs. David Caw 
and Co., Glasgow. The first-named vessel is built 
by Messrs. Aitken and Mansell, and will be en- 
gined by Messrs. J. and J. Thomson, both of 
Glasgow; the second built and engined by Messrs. 
Alex. Stephen and Sons, Glasgow; and the third 
built and engined by Messrs. J. and G. Thomson, 
of Clydebank. 

Arrangements are thus early being made in 
Glasgow in view of the meeting in that city next 
autumn of the Sanitary Institute of Great 
Britain, an influential committee being appointed, 
and a fund for local expenses promised. 

Excavations are in progress for the placing of 
three of the land piers of the new Tay Bridge on 
the Fife shore. 

Tbe sum of £10,000 has been guaranteed for 
the restoration of the portion of Arbroath 
Harbour which was destroyed by a storm in 
February of last year. The contract has been let 
to Messrs. Morrison and Sons, of Edinburgh. 

A telephonic exchange is about to be opened at 
Aberdeen. 


WALES & ADJOLNING COUNTIES. 
(From our own Correspondent.) 

GREAT rejoicings have taken place in Cardiff 
this week, one of the principal events being the 
cutting the first sod of the Bute Extension New 
Docks by Lord Bute. It is about fifty years ago 
that his father did a similar thing, and the in- 
crease in trade since then has been prodigious. 
In one item, coal, I find that in 1829 the export 
was 83,000 tons. Compare this with the present 
when there are 100 steamers leaving Cardiff 
weekly, and an annual export taking place in 
coal alone of six million tons. 

There are some hopes of an arrangement being 
broughtabout between the promoters and opposers 
of the Barry Dock and railway scheme. Mr. 
Reed, M.P. for Cardiff, has suggested it, and the 
corporation seem to follow in the same track. 
The promoters have not expressed an opinion yet 
as to the course to be taken, nor do I know that 
the opposers are likely to offer certain conditions. 
We must suspend judgment for a week or two, and 
see what will turn up. 

Messrs. Nelson and Co., of Carlisle, who have 
lately had a large contract in North Wales have the 
new dock contract, and they are likely to show sub- 
stantial progress in a short time. I shall give 
particulars as soon as practical operations are 


Lhe staple trades continue in excellent tone. 
Large cargoes of iron and stecl left the Welsh 
ports last week, amongst the more important of 
the cargoes being some for New Orleans, Santos, 
Trinidad, and one large one for East London, 
Cape of Good Hope. Prices remain firm, and 
home authorities are inclined to think that an 
advance is likely, seeing the fulness of the inquiry 
list. At present market quotations remain. 
Last week was one of the weeks of largest import 
of foreign ore on record. Taking two of the 
ports alone, over 40,000 tons came in, the prin- 
cipal of which was Spanish. 

French and other consignees of pitwood are 
determined that we shall have no pit-prop famine 
in future. We have nowan import varying from 
7000 to 10,000 tons weekly, and prices, which 
have been tending high, are naturally drooping 


again. 

I am glad to hear that there is a likelihood of 
the tin-plate works at Pontardulais being started 
again. An arrangement has been brought about 
which promises this very desirable result, and I 
hope to chronicle the re-start next week. Great 
destitution has prevailed all over the tin-plate 
district, and yet it is notorious that tin-plate 
workers have been earning better wages than 
ironworkers or colliers. Makers in the tin-plate 
districts say that prices are still low, and that the 
demand has not been so well sustained, yet they 
are inclined to the belief that trade is getting 
placed on a sounder footing, though some time 
may elapse before any marked improvement is 
shown. 

The Cardiff and Monmouthshire Valleys Rail- 
way Bill will be heard on Thursday next. 

I have to record an immense amount of damage 
to shipping. From Cardiff to the Gower coast, a 
track especially open to the W.S.W. winds, the 
storm in the early part of the week had full 
scope, and the coal-laden vessels from the various 
ports were injured greatly. One large collier, 
1083 tonnage, went down with captain and crew. 
This was the James Gray, which sailed from Car- 
diff on Friday, and went down near Porthcawl. 
Several other vessels have been lost, many injured. 

The coal trade of the week has been brisk, and 
prices for best steam and house show an advancing 
tendency. Swansea exports show an advance 
over the preceding week, Newport and Cardiff 
indicate a slight falling off, but not to an appre- 
ciable extent; patent fuel and small coal are in 
good demand. 

The contract for Morel’s new graving dock, 
Cardiff, has been secured by Mr. Billups, The 
dock is to be worked ia connection with the Bute 
Ironworks and Treherbert yas a at which all 
of the large castings are to be . 


NEARLY 2,000,000 tons less coal was entered 
within the area of the city duty in 1882 than was 
the case in 1881, 


THE PATENT JOURNAL. 
Condensed from the Jowrnal of the Commissioners of 


Patents. 


*«* It has come to our notice that some applicants of the 
Patent-ofiice Sales Department, Sor Patent Specisications, 
have caused much unnecessary trouble and annoyance, 
both to themselves and to the Patent-ofice officials, by 
giving the number of the page of THE ENGINEER at 
which the Specification they require is referred to, instead 
of giving the proper number of the Specification, The 
mistake has been made by looking at THE ENGINEER 
Index, and giving the numbers there found, which only 
refer to the pages, in place of turning to those vages and 
finding the numbers of the Specification. 


Applications for Letters Patent. 

*,* When have been ‘‘ communicated.” the 
name and address of the communicating party are 
printed in italics. 

23rd January, 1883, 

363. Bonsixs, H. Southwell, Heywood, and W. H. 
Dawson, Manchester. 

Torpepogs, 8. Pitt.—(C. @. Francklyn, 

me. 

365. VeLocrpErpes, J. Hopwood, Heaton-Norris. 

866. Bracetets. A. Watson, Willesden, 

367, Removing VecrraB_e Impurities from Woot, H. 
J. Haddan.—(@ Fernau and Company, Belgium.) 

368. ConpENSERS, W. A. Miles, New York, U. 

369, Gas-BURNER Apparatus, G. 8. Grinston, Brockley, 
and A, 8, Bower, Saint Neots. 

$70, &c , J. Cleminson, London. 

871. Execrric Lamps, A. BE. Swonnikoff, London. 

372. Braces, F. Hovenden, West Dulwich. 

373. Inpicatine the Names of Stations in Rattway 
Carriaces, H. B. Palmer, London, 

374. HorsEsHoss, T. D. Richardson, London. 

375. Formine Vacuum, J. F. McLaren, G ow. 

876. Rerusk Sanp from GLass orks, W. 
D. Herman, St. Helen's. 

877. Propucixnc ComBusTIBLE Gaseous Fivuip, T. 
Cooper, Great Ryburgh. 

$78. Serine Moror Apparatus, W. R. Lake.—(@. 
Stites, R. Steel, S. Austin, J. Vannote, H. G. Donnelly, 
and C. Mace, Philadelphia, U.S.) 

879. TREATING SucaR Canz, W. L, Wise.—(La Société 
Anonyme des anciens Etablissements Cail et M. A. 
Ferron, Paris.) 

880. Printine, &c., Macuinery, W. R. Lake —(H. P. 
Feister and 3. M. Hunter, Philadelphia, U.S.) 

381. Wires for Crino.ines, &c., G. Smeeton, Halifax. 

24th January, 1883, 

882. Venicies, J. Watson and G. Whalley, Ki hley, 
and T. Weatherill, Leeds. siti 

383. Motive Power, 8. Hart, Hull, 

384. Focrertne Mrpia, J. Cross & G. I. Wells, Widnes. 

385. AXLE-Boxes, C. Friedrichsen, Germany. 

386. Fixisnine of Hats, G. Atherton.—(@. Yule, U.S.) 

387. VeNTILaTING Sewers, G. F. Harrington, Ryde. 

388. Gas Exornes, J. Howard & E. Bousfield, Bedford. 

389. Winpow Stays, E. & J. Verity & B. Banks, Leeds. 

390. Frour Macuines, M. Lyon, — (A. 
Hunter, Chicago, U.S.) 

391. Paper Knives, F. L. H. Aumont, Camberwell. 

392. Faicrion CLutcues, A. M, Clark.—(@. N. Schen- 
berg, Paris.) 

893, PHoromerer, A. J. Beer, Canterbury. 

394. VeLocipEpes, W. H. J. Grout, London. 

395. Raitways, P. Jensen.—(F. H. Danchell, Paris.) 

396. PULPING Corre Berrigs, W. Walker.—( Messrs. 
Arens Irmaos, Brazil.) 

397. Exvecraic Licatixa, J. Cooper, London. 

398. Latues, F. Wirth.—(d. Voigt, Germany.) 

399. WATERPROOF CoaTiNG, L. A. Groth.—(N. Belle- 
froid, Belgium.) 

400. ELecrric Generators, &c., W. Putney. 

401. Expressive Juice from Sugar Cane, W. L. Wise. 
Anonyme des anciens Etablissements Cail, 

aris 

402. Rartways, A. M. Clark.—(#. Car- 
pentier, Paris.) 

25th January, 1883, 

403. Battinc GLoves, G. Burbery, Congleton. 

404. Discarcine, &c., MATERIALS, A, M. Clark.—(La 
Compagnie Nationale de Travaur Publics, Paris.) 

405. Insutators, P. R. de F. @’Humy, London. 

406. Carpet Linixc, A. Bruckner, London. 

407. OPeRaTING TRAMWAY Points, F. Beleven, London. 

408, Steam Pistons, A. MacLaine, Belfast. 

409. Sewine Macuines, I. Nasch, London. 

410. Smoxine Pipg, R. C. Christian, Dublin. 

411. C. Thompson, Newington Butts. 

412. Brrs for Borne Metats, J. W. Hall, Cardiff. 

413. Pasting A. Coates, Rawtenstall. 

414. Grinprino, &., Stone, G. & A. Coates, Rawtenstall. 

415. Ratsino, &c , Weicuts, J. and J. T. Pickering, 
Stockton-on-Tees. 

416. Hammers, Wirth. —(G. Speckhart and H. Wied- 
mann, Germany.) 

417. Scrarine, &c., Porators, T, Marshall.(J. B. 
Carter, New Jersey, U.S.) 

418. Rattway Cuairs, W. Hopkins and C. Turner, 
Birmiogham, 

419. Barrecs or Casxs, F. Myers, New York, U.S. 

420. Lamps, T. Cooper, Great Ryburgh. 

421. Raitway Srenats, J. H. Cureton, London, 

422. UNiversaL Pennouper, T. Nordenfelt.—{Lieut. 
Ferraccin, Venice. 

423, Fevr Hats, C. Vero and J. Everitt, Atherstone. 

424. Dircuinc Macuines, R. Fowler.—(H. Carter and 
W. Rennie, Toronto, U.S.) 

425. Vatve Gear for Exoixes, J. H. Johnson.—(4. W. 
Storer, Philadelphia, U.S.) 

26th January, 1883. 

426. PRESERVING MiLk, E. A. Brydges.—(E. Scherff, 
Germany.) 

427, Fiprous Mareriats, C. Wey; ng, London. 

428. REGULATING the SuppLy of Fug in BoILER For- 
waces, C. J. Chubb, Clifton. 

429. MeTatuic Pens, H. Hewitt, Birmingham. 

430. STRINGING Pranorortss, C. F. Southack, London. 

431. InxsTanps, F. E. Godwin, Gloucester, 

432. Wert Forks, W. B. White, Colne, 

433. Ain Exrractine Apparatus, T. Rowan, London. 

434. TrEaTING Sewace Water, J. Youn » Kelly, N.B. 

435. VENTILATING Apparatus, A. R. Holland, London. 

436. Parveytinc Down Dravouts in Cuimvyeys, W. 
Lord, Middlesbrough. 

437. Tope Scrapers, &c., W. 8. Turner, Walworth. 

438 Paospsares, 8. Thomas and T. Twynam, London. 

439. Stanps, &c, for ALaRUMs, A. M. Clark.—(D. 
Roussialle, Lyons.) 

440. VeLociprpes, W. T. Shaw, Surbiton, and W. 
Sydenham, London. 

441. Supstirute for InD1A-RUBRER, A. M. Clark. 
AS. Barbier and C. H. Coifier, Paris.) 

27th January, 1883, 

442. Cookinc Apparatus, A. F, Link.—(F. Desplas, 
France.) 

443, SreeRinc Apparatus, J. Donaldson, London, 

444. Packine Cases, &c., G. H. Ellis, London. 

445. P. Born, Middlesex. 

446. Motor Macurng, W. Gedge.—(M Cavalerie, Paris.) 

447. Screw Macuings, F. J. Cheesbrough.— 
(8. A. Davis and R. Blake, Newark, U.8.) 

448. Screw Swepcine Macutnes, F. J. Cheesbrough.— 
(S. A. Davis and R. Blake, Newark, U.8.) 

449. Note Paper and Esve.opg, A. 
Drake, London. 

450. Rope Tramways, &c., G. J. Chapman, Enfield. 

451. Pappies, W. Carter, Masham. 

452. Bicycwe, &c., Sappixs, F, W. Small, Walsall. 

453. Stipe Sappies, W. Winans, Brighton. 

454. Crrovrts and Execrric Inpicators, W. P. Thom: 
son.—({R. Hewitt, jun., and C. L. Clarke, New York. 
455. Hopina, &c , Tickets, T. H. Harper, Redditch. 

456. Kiins for Dryine P. R. Norton, Dublin. 

457. Fasrenines for Doors, A. Arnott, Wandsw 


458. Musica Instruments, H. J. Haddan,—(¢, Neu. 
meister, Leipzig.) 

459. Sevr-actine Covpiines, W, Stableford,?Oldbury, 

460. TeLepHones, T. J. Handford, London, 

461. Propucine AIR for Licutinc, H, 
Lake.—(J. Blondel, jun., France. 

462. re J. Howard and E. T. Bous- 

‘ord. 

463, AXLE Boxes, F, Wirth.—(Messrs. Dick and Kirsch. 
ten, Germany.) 

464. Inpices for Merers, S Grey, London. 

465. Separatine Lime from Caupe PHOSPHATES, H. H, 
Lake.—(E. Winkethofer, Neusitschein.) 

466. Varnisnes, A. M. Clark.—(Z. A. Boissaye, Paris.) 

407. Rertecrors, &c., H. H. Lake.—(J. Oertel and 
Company, Ha 

29th January, 1883. 

468, Vevocirepgs, W. Jeans, Christchurch, 

469. Drvina Apparatus, E, A, Brydges.—(D, Grove, 
Berlin.) 

470. Governors for Steam Enarnes, C. J. Galloway 
and J. H. Beckwith, Manchester. 

471. Revotvine Frat CarDING Enotes, J. M. Heth- 
erington, Manchester. 

472. Distitiation, J. F. Lackersteen, Greenwich. 

473, Porcevatn Batss, J. Hall, Stourbridge. 

474. Tose Expanpers, G. Lohf, Berlin. 

475. Gas Cooxina Stoves, J, Russell, Reading. 

476. Looms for Weavino, T. Lonsdale, Blackburn. 

477. Brakes for Wagons, &c., R. Heaton, Blackburn, 

478. Rope Drivinc Appakatus, M. H. Smith, Halifax, 

479. for Oars, &c., G. Perrott, Cork. 

480. Gas Apparatus, W. White, Abersychan. 

481. GrappLine Stone, R. Stone, New York, U.S. 

482. Seconpary Batrery, &c., A. L. Nolf, Brussels. 

483. Or Pressinc Apparatus, F. Wirth.—(A. Trau- 
mann, Mannheim.) 

484. Sream Bowers, A, Clark.—(E. Delpech, France.) 

485, ADVERTISING TaBLeETs, W. E. Fisher, Birmingham. 

486. Rartway Brakes, E. Edwards.—(/. B. Charlier, 


Trance. 
487. Sewinc Macuines, R. H. Brandon, —(Morley 
Sewing Machine Company, Boston, U.S. 
488. Sunrace Conpensers, H. Guy, Isle of Wight. 


Inventions Protected for Six Months on 
Deposit of Complete Specifications, 
$58. Snips’ Steerine Bertus, H. H. Lake, Southamp 
ton-buildings, London.— A communication from the 
Huston Ships’ Berth Company, Incorporated, Bos- 

ton, U.S.—22nd January, 1883. 

864. MovasLe Toreepogs, 8. Pitt, Sutton.—A com- 
munication from C. G. Francklyn, Rome.—28rd 
January, 1883. 

380. Paintine, &c., MacHivery, W. R. Lake, South- 
ampton-buildings, London. — (A communication 
from H. P. Feister and R. M. Hunter, Philadelphia, 
U.8.—28rd January, 1883, 

390. Four, &c., Daessinc Macnines, M Lyon, Lon- 
don —A communication from A. Hunter, Chicago, 
U.S.—24th January, 1883. 

424. Macuives, R. Fowler, Leeds.—A com- 
munication from H. Carter and W. Rennie, Toronto, 
—25th January, 1883. 


Patents on which the Stamp Duty of £5 
has been paid 


309. GaTuERine, &c., Grain Crops, A. M. Clark, Lon- 
don.—23rd January, 1880. 

292. Propuctne Coxp, J. H. Johnson, London.—28rd 
January, 1880. 

235. Heatine the Feep-water of STEAM Borers, G. 
and J. Weir, Glasgow. —26th January, 1880. 

831. Booksrnper’s CLota, H. Thornton and F. E. 
Walmsley, London. — 26th January, 1880. 

875. Scuprine Steam Enaines, J. Tate, Bradford.—28th 
January, 1880, 

402. Locomorive Exarnes, A. Greig and W. Beadon, 
Leeds.—29th January, 1880. 

834. Fasteners for Evastic Bans, M. Innes, Man- 
chester.—26th January, 1880. 

361. AmraTeD Beveraces, 8. C. Davidson, Belfast.— 
27th Junuary, 1880. 

362, ArnaTeD Beveraoe, 8. C. Davidson, Belfast.— 
27th January, 1880. 

364. MeTaLtic Bepsreaps, J. Trobridge, Balsall Heath. 
— 27th January, 1880. 

374 ConpensinG Steam, R. M. Marchant, London.— 
28th January, 1880. 

376. Mitunery Boxes, W. Dickinson, sen., Man- 
chester.—28th January, 1880. 

378, RerriceRatino Apparatus, W. R. Lake, London. 
—28th January, 1880, 

409. Switch Apparatus, W. R. Lake, London.—29th 
January, 1880. 

434. Brake Apparatus, W. P. Smith, Lostwithiel.— 
Slst January, 1880. 

445. Corton Warps, &c., BLack, E. Posselt 
and R. Peters, Bradford.—3lst January, 1880. 

807. Frames for Swinoino Cors, A. Thompson, Lon- 
don.—24th February, 1880. 

404, Evecrric Connections for TeLepHonic Communt- 
cation, G. Westinghouse, jun., London.— 29th Janu- 


ary, 1880. 
416. &c., Hotes in Borurr Piatss, W. 
Bowker, Manchester.—30th January, 1880. 


Patent on which the Stamp Duty of £100 
has been pai 


414. Pomps, W. Adair, Liverpool. —2nd February, 1876. 

420. F. Walton, Staines.—2nd February, 
1876. 

364. PentacraPH Enoravina Macurnes, T. Nixon, 
Alexandria, N.B.—29th January, 1876. 

$23. Mortisinc Macuings, T. E. Craven, Leeds.—26th 
January, 1876. 

369. Poinrep, &c., AGRICULTURAL TooLs, W. Morgans, 
Elm.—291h January, 1876. 

384. Carriage Spring Heaps, J. Woodhead, Bradford. 
— 3lst January, 1876. 

367. CONNECTING SUBMARINE TELEGRAPH CaBLEs with 
Licut Surps, F. le B. Bedwell, London.—29th Janu- 
ary, 1876. 


Notices of Intention to Proceed with 
Applications, 

(Last day for flling opposition, 16th February, 1883.) 
76. RatLway Carriace Wueets, G. W. von Naw- 
rocki, Berlin.—A communication from R. Sydow.— 
26th September, 1882. 

4507. LeatHer Parino Macutngs, E. G. Brewer, Lon- 
don.—A com. from H. Mayer.—2lst September, 1882. 

4513. Porato PLantinc Macuines, H. Gardner, Lon- 
don.—Com. from R. W he. —21 st’ September, 1882. 

4514. Temporary Partitions for Ciass-Rooms, J. W. 
Cook, London.—2lst September, 1882. 

4519. VENTILATING SaLoons, &., J. and J. K. Leather, 
Liverpool.—22nd September, 1882, 

4526. Pxeventine Sxocks to Suips at Ancnor, B. C. 
le Moussu, London.—22nd September, 1882. 

4528. Frostep Giass, W. H. Beck, London.—A com- 
munication from G. Bay.—22nd September, 1882. 

4529. Paper Purp, W. R. Lake, London.—A communi- 
cation from E. V. J. L. Gorges.—22nd September, 1882. 

4530. Rartway Covupiine Apparatus, A. W. L. Reddie, 
London.—A communication from the Compagnie 
des Appareils Automatiques pour Accrocher et 
Decrocker les Wagons des Chemins de Fer.—22nd 
September, 1882. 

4532. Reoutatina Currents, W. E. Ayrton 
and J. Perry, London.—23rd September, 1882. 

bag Iron, W. Clarke, Birmingham.—23rd September, 
882 


4541, H. and E. Ham- 
46. Bx for Am, W. R. Lake, 
R. 8. Jennings. 


4546. Extractinc 
London.—A communication from 


23rd September, 1882. 
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4547. DyNaMo-ELEcTRIC Macuines, R. Barker, Sea- 
combe.—23rd September, 1862. 
4558. Divipina Dover R. Abercromby, 


5 q 
4562, Propucino Retizvos with EquatLy 
Excavations, L. H. Philippi, Hamburg.—25th Sep- 
tember, 1882. 
4575. R. Gibb, Liverpool.—26th Septem- 


ber, 

4576, Camp Broors, J. C. Mewburn, London.—A com- 
munication from W. Walcker.—26th September, 1882. 

4589. Corset Busxs, C. A. Snow, Washington.—A com- 
munication from C. A. Adams.—26th september, 1882. 

4592. Ventiratine Piers, H, Blair, Glasgow.— 
27th Septembder, 1882. 

4608. Oprarnin3 ARTIFICIAL Licut, J. Mayer, London. 
— 28th September, 1882. 

4621. Locomotive Vatves, W. R. Lake, London. 
—A com. from N. Bonnefond.—28th September, 1882. 

4624. R. Lake, London.— A commu- 
nication from G. Erkenzweig.—28th September, 1882. 

4632. Furnaces, J. W. Couchman, London.—29th Sep- 


er, 1882. 

4664. J. Lilewellin, Haverfordwest —20th Sep- 
tember, 

= _—™ 8. Miller, London.—30th Septem- 

4680. Dynamo-ELEcTRIC Macuines, J. 8. Beeman, W. 
Taylor, and F. King, London. —2nd October, 1882. 

4692. Bicarponats of Sova, A. W. L. Reddie, London. 
—Acom from B. T. Babbitt.—18th October, 1882, 

4720. Spinnina Corton, T. Coulthard, Preston.—4th 
October, 1882. 

4874. Propvcine a Fertite Yeast from SaccHaRine 
Juices of Grain, &c., A. M. Clark, London.—A com. 
from G. Claudon and C, Vigreux.—13th October, 1882. 

Iron and Sree, E. F. Géransson, Stockholm.— 


er, 1882. 

&c., F. Smith, London.—29th November, 

5697. Moutps for Castina Pires, J. and F. Chambers, 
Stanton Ironworks.— 80th November, 1882. 

5835. C. Pieper, Berlin.—A commu- 
nication from C. Scheibler.—7th December, 1882. 

5848. InpURATING ArTiFiciaAL Stone, J. W. Butler, 
Blackheath.—7th December, 1882 

5958. Poriryino Coax Gas, J. F, Kromschrider, Lon- 
don.—18th December, 1882. 

6109. Gas Ovens, W. A. Crommelin, J. Lees, H. Spain, 
and W. H. Thompson, London. December, 1882. 

247. TReapLe Mecuanism for Sewina Macuines, A. 
M. Clark. London.—A communication from G. B. 
Ward.—16th January, 1888. 

307. ALarm Guns, W. Burgess, Malvern Wells.—18th 
January, 1883. 


(Last day for fling opposition, 20th February, 1883.) 
4549, Mera, Hurpies, &c., 8. Bayliss and W. Bailey, 
Wolverhampton.—25th September, 1882. 
4550. InpicaTine Presence of Water in Cisterns, J. 
Shaw & F. Milan, Lockwood,—2\th September, 188: 
4560. Macnines for Composino Type, E. G. Brewer, 
London.—A communication from I. Delcambre and 
Y. Riesz.—25th September, 1882. 

4568. Heatina Water, A. J. Billing, London.—26th 
September, 1882. 

4583. Rorary Pomps, M. Benson, London.—A commu- 
nication from F. M. Roots.—27th September, 1882. 

4584. Buckves for Betts, &c., J. B. Brooks and F. R. 
Baker, Birmingham.—27th September, 1882. 

4588, Water-cavce Taps, T. Allison, Milnsbridge.— 
27th September, 1882. 

4597. Bicycigs, &c., T, Warwick, Aston.—27th Septem- 
ber, 1882. 

4606. Compounp Vacuum Pomp, J. H. Johnson, Lon- 
don.—A,com. from W. Richter — 28th September, 1882. 

ATERIALS, J. Hutc ‘ton. — 

tember, 1882. 

4645. Evecrric Merers, 8. D. Mott, London.—29th 

. ELecrric . D. M London. — 29: 

September, 1882. 

= MusicaL Instruments, T. Machell, Glasgow.— 

2. 
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4701. AppLiance to Assist in Swimmixo, J. Imray, 
London.—A communication from La Société P. 
Garcet et Nisius.— 8rd October, 1882. 

4704. Metatiic Frames for Bepsteaps, &c, B. J. la 
Mothe, New York - 8rd October, 1882. 

4714. ALKaLies, E. W. Parnell, Widnes, and J. Simp- 
son, Liverpool.—4th October, 1882 

4723. PerroLeum Furnaces, J. Findlay, Glasgow.—4th 

October, 1882. 


4926. Rance Finpers, F. H. Poore, Portsmouth.—16th 
October, 1882. 
. ELFCTRO-PLATING with NickeL and Copatr, A. 
J. Boult, London.—A communication from J. Van- 
dermersch.— 6th November, 1882. 
G. A. Biddis, Newbury.—14th November, 


5166. Maxino Soar, W. P. Thompson, London.—A 
communication from W. West —16th November, 1882. 

5543. Ain Compressors, C. Pilkington and J. Forrest, 
Haydock.— 22nd November, 1882. 

5549. Hanpves for Saucepans, E. Baldwin, Worcester. 
—22nd November, 1882. 

5740. C. M. E. Korttim, Wolver- 


—lst , 1882, 
6142. Bursine Gas, J. W. Plunkett, London.—23rd 
December, 1882. 


6146. Macuings, &., R. Matthews, 
Hyde.—28rd December, 1882. 

6208. Susstirures for Baro, A. Esilman, Manchester, 
and H. Esilman, Glasgow. —29th December, 1882. 

1. Dynamo ELEcTRIC Macutnes, F. J. Cheesbrough, 
Liverpool.—A communication from E, R, Knowles. 
—Ilst January, 1883. 

2. Srorace Batteries, F. J. Cheesbrough, Liverpool. 
—A com. from FE. R. Knowles,—1st January, 1883. 

8. AppLyino Evecrriciry to Hovusss, F. J. C 
brough, Liverpool.—A communication from E. R. 
Knowles.—1lst January, 1883. 

4. Evecrric Arc Lamps. F. J. Cheesbrough, Liverpool. 
—A com. from E, R. Knowles.—1st January, 1883. 
5, Evecrric Arc Lamps, F. J. Cheesbrough, Liverpool. 
—A com. from E. R. Knowles.—1st January, 1883, 
6. INCANDESCENT Evxctric Lamps, F. J. Cheesbrough, 
Liverpool —A communication from J. R. Knowles. 

—lst January, 188 4, 

18. CLeanine the Finres of Tow, &c., F. C. Glaser, 
Berlin.—A communication from T. Calow and Co.— 
lst January, 1883. 

84. Ecectric Lamps, W. R. Lake, London.—A com. 
from O. Hussey and A. Dodd.—2nd January, 1883. 
46. IncanDescent Evectric Lamps, J. R. H. William- 

son and E. Béhm, London.—8rd January, 1888. 

108. Votraic Batrerizs, G. G. André, Dorking.—8th 
January, 1883. 

204. CLassiryino Cotours, B, J. B. Mills, London.— 
13th January, 1883. 

1. ELECTRO-TELEGRAPHIC Systems, P. M. Justice, 
don.—A communication from T. M. Foote and H. 
C. Goodspeed.—16th January, 1883, 

864. MovaBLe TorPepors, 8. Pitt, Sutton.—A commu- 
nication from C. G. Francklyn.—28rd January, 1883. 

890. FLour Dressina Macuinegs, M. Lyons, London. 
—24th January, 18838, 


Patents Sealed. 
(List of Letters Patent which passed the Great Seal on the 
26th January, 1883.) 

8359, ARTIFICIAL Cream, J. V, den Bergh, _ 
15th July, 1882. 
8498. MeTALLisino CLoru, A. J. Boult, London.—22nd 

July, 1882. 
8557. TeLEPHoNic Apparatus, J. Munro and B. War- 
wick, London.—27t) July, 1882. 
8569. Finisnine Fasrics, W. W. Blackett, 
8576. Tuvasowatmé Woo, W. P. Thompson, London. 
MPREORATING WOO: 
—27th July, 1882. 


8606. Rotuwe Street, W. T. Beesley, Sheffleld.—29¢h 
July, 1882, 

8608. Oprainina Sutpuvur from of HypRo- 
Gen, C. F. Claus, London --29th July, 1882. 

8611. Reoutatine Supr.y of Gas, A. Haley and A. C. 
Savage, London.—8ist July, 1882. 

$626. Treating TextiLe W. J. 8. Grawitz, 
Fontenay-sous-Bois.—81st July, 1882. 

8633. TacHyGraPuicaL Apparatus, H. H. Lake, Lon- 
don.—381st July, 1882. 

8647. PackiNe for Srur¥inc-Boxes, J. Brown, London. 
—Ilst August, 1892, 

8661. TeLePHonic Circuits, J, W. Fletcher, Stockport. 
—2nd August, 1882. 

8679. Permanent Way of Rariways, L. A. Groth, 
London.—2nd August, 1882. 

3703. Makino Ice, T. Watts, Newport, and W. A. 
Gorman, London.—8rd August, 1882. 

$781. Recovertnc Tin from Scrap Tin-piate, A. T. 
Becks, Aston.—5th August, 1882. 

8736. Heatina Fiuips, W. and G. Lawrence, London. 
—-bth August, 1882. 

3787, Cxramic Composition, B. J. B. Mills, London.— 
5th August, 5 

&., A. Bouquié, Paris.—5th August, 


8751. ELECTRICAL SIGNALLING APPARATUS, W. R. Lake, 
London.— 5th August, 1882. 
8753. Ho_per and Switcn for Evectric Lamps, C. E. 
Sibley, London,— 5th August, 1882. 
754. Furnaces, W. R. Lake, London,—5th August, 


1882. 

8761. Preservina Woop, F. C. Glaser, Berlin.—8th 
August, 1882. 

8765. Spoots, E. Hunt, Glasgow.—8th August, 1882. 

8812. Seconpary Barreries, J. 8. Beeman, W. Taylor, 
and F, King, London.—10th Augvst, 1882. 

8813. ReouLtarine Evecrric J. 8. Beeman, 
W. Taylor, and F. King, London.—10th August, 1882. 

8865. Strays, &c., J. Ingleby, Manchester.—14th 
August, 1882. 

8874. Benpina Merat, &c., C. Scriven, Leeds.—1l4th 
August, 1882. 

8891. BAsic Fire-proor Mareriats, H. Ulsmann, 
Konigshtitte.—15th August, 1882. 
8918. Book Hotprers, H. J. Allison, London.—l6th 

ugust, 1882, 
8972. Uritisinc Heat for Catcrnine, &., G. H. 
Blenkinsop, Swansea,—19th August, 1882. 
4183. Veuicies, W. L. Wise, London.—2nd 


1882, 

4184. MeraL Fencrno, W. Bailey, Wolverhampton.— 
2nd September, 1882. 

&c., W. L, Wise, London. —26th September, 

4834. Uritistnc Burnep e, T. L. Paterson and T. 
I. Scott, Glasgow.—11th October, 1882. 

4846. ExpLosives for Fire-arms, &c., R. Hannan, 
Glasgow.—12th Octoder, 1882. 

4876, Gun Carriages, J. Vavasseur, Southwark.—13th 


5009. Desrroyrne Impurities of TextILe 
Fasrics, O. Imray, London.—2lst October, 1882. 

5021. AgRatep, &c., Drinks, J. Prosser, London.— 
2lst October, 1882. 

5084 Osrarnine Ammonia, &c., from CoaL, W. Young, 
Peebles, & G. Beilby, Midcalder —25th October, 1882. 

5131. CoLourep Paotocrapus, H. H. Lake, London. 
-- 27th October, 1882. 

5186. Watcumen’s Time Detectors, J. Wetter, New 
Wandsworth.—28th October, 1882. 

5180. Suapinc, &c., Lasers, C. Anderson and T. 
Cormie, London. — 31st October, 1842. 

5252. Distitiation of Coat, &c.,G. R. Hislop, Paisley. 
—8rd November, 1882 

5398. Hyprautic Lirts, J. 8. Stevens, C. G. Major, 
and T. W, Barber, London.—13th November, 1882. 

5449. F. Asthéwer and T. Bicheroux, 
Annen, Germany.—15th November, 1882. 

W. J. Fraser, London.—l7th 


lovember, 

5484. Preservative Compounp for Surps’ Borroms, J. 
and T. Kirkaldy, London.—18:h November, 1882. 

5520. Arrixins TuBixe to Coupiixos, J. Hunt and T. 
E. Mitton, Birmingham. —2lst November, 1882. 

5537. Dayinc Grain, &c., W. R. Lake, London.—2lst 
November, 1882. 

5564. and Axvgs, A. M. Clark, London.—22nd 
November, 1882. 

5569. Rippep Pie Farrics, J. R. Hutchinson, Bury. 
—23rd November, 1882. 

5570. Cuains, &c, for Drepcers, W. R. Kinipple, 
Greenock.— 23rd November, 1882. 

5572. AnTisEPtics, &c., C. T. Kingzett and M. Zingler, 
London.—23rd November, 1882. 

5604. Benzot, 8. Mellor, Patricroft.— 
25th November, 1882. 

5618. Fermentine Liquips, N. Lubbock, London.— 
25th November, 1882. 

5622, TuBuLAR SreaM GENERATOuS, C. D. Abel, Lon- 
don.—27th November, 1882. 

5673. Evecrric Cases, A. J. Boult, London.—29¢th 
November, 1882. 

5688. Screens for CLEANING Gray, H. 8. Colemanand 
A. G. E. Morton, Chelmsford, and T. F. Stidolph, 
Woodbridge. —29th November, 1882. 

5694. CompineD Furnace and Stream Enarng, V. W. 
Blanchard, New York.—30th November, 1882. 

5695. Generatino Evectricity, V. W. Blanchard, New 
York.—30th November, 1882. 

5850. ELectro-maonets, V. W. Blanchard, New York. 
—8th December, 1882. 


(List of Letters Patent which passed the Great Seal on the 
80th January, 1883.) 


8621. Unitina Pieces of Amner, W. Morgan-Brown, 
London.—31st July, 1882. 

8631. AMBER VaRNisH, W. Morgan-Brown, London.— 
Bist July, 1882. 

8645. ANTI-FRICTION Bearinos, W. P. Thompson, Lon- 
don.—lst August, 1882. 

3649. Screw Proreciers, H. Hardy, Edinburgh.—1st 
August, 1882, 

8652. Drivine Bevt Fasteners, W. H. Chase, London. 
—lst August, 1882. 

3656. Cigaretre Macuines, W. R. Lake, London.—lst 
August, 1882. 

8657. EMBROIDERING Macuinegs, W. R. Lake, London. 
—Ist August, 1882. 

3662. Tune Expanpers, G, Sonnenthal, London.—2nd 
August, 1882. 

8671. Raitway Switcues and Sienats, &c., P. Prince, 
Derby.—2nd August, 1882. 

8675. CLEANING Woot, W. P. Thompson, London.—2nd 
August, 1882. 

. Door Knors, W. Thomson, Crompton Fold.— 

August, 1882. 

8691. Cnannets for Evectric Wires, G. M. Edwards, 
London.— 2nd August, 1882. 

3692. Tension Winpine, Y. Duxbury, Over Darwen. 
—2nd August, 1882. 

8693. Evaporatine Liquips, H. Gardner, London.— 
8rd August, 1882. 

3699. for Brcyoues, J. Harrison, Birmingham. 
—8rd August, 1882. 

8700. Seconpary Bartrerigs, E. G. Brewer, London.— 
8rd August, 1882. 

$701. Preventine Down Dravout in Cuimneys, C. FE. 
Hanewald, London.— 3rd August, 1882. 

8706. Harmoniums with Pianos, L, Kiist- 
ner, Hamburg.—4th August, 1882 

8708. CLeanina Woon, H. J. Haddan, London.—4th 
August, 1882, 

8711. Bripegs of Furnacss, C. Hill, Blaydon-on-Tyne. 
—4th August, 1882, 

8726. Fac-stm1Le Corres of Writinas, &c., T. H. Taylor, 
Manchester. —4th August, 1882. 

8733. PROPELLERS for Suips, G. J. Parini, Lombardy. 
— 5th August, 1882, 

8749. Fasric for Hanarnas, A. M. Clark, Lon- 
$160, Ballymena.—7th 
LINES, » J. McConnell, ena, — 

August, 1882, 


8763. TeLernones, J. J. Barrier and F, T. de Laver- 
neéde, Puris.—8th August, 1882. 

G. Sinclair, Leith.—10th August, 
1882. 

$824. ELecrric Meters, A. M. Clark, London.—l0th 
August, 1882. 

$844. Reep Faprics, E. A. Brydges, London,—12th 
August, 1882. 

$862. Srzam, &c., Vatves, D. Hancock, Stratford.—12th 
August, 1882. 

$908. Kcecrxic Lamps, W. R. Lake, London.—1l5th 
August, 1882. 

$952. Fine-proor Paint, W. Astrop and R. Ridgway, 
Homerton.—lith August, 1882. 

3953. DrepGInG MacuinerRy, H. C. Lébnitz, Renfrew. 
—18th August, 1582, 

3997. Sotip Comipine, &., C. D. Abel, London.—21st 
August, 1882. 

414%. Caustic Potasn, W. L. Wise, London.—30th 
August, 1882. 

TRicycLEs, W. J. Lloyd, Harborne.—8lst August, 

2, 


1882. 

4488. Harr-pins, F. Kingston, St. John’s.—20th Sep- 
tember, 1882. 

4678. Receneratinc SutpHuR from ALKALI WASTE, 
W. Weldon, Burstow.—2nd October, 1882. 

4907. Hosiery StitcHine Macuinzs, &., H. Clarke, 
Leicester.—16th October, 1882. 

Enaings, D. Clerk, Glasgow.—18th October, 
1882. 

4962. Vatves, &c., J. N. Sperryn, Brixten Hill.—18th 
October, 1882. 

5020. MECHANICAL MusicaL InsTRUMENT Motors, G. 
D. Garvie & G. Wood, New York. - 21st October, 1882. 

5360. Currina W. Lee, Manchester.—10ch No- 
vember, 1882. 

5464. Spinninc Macuryes, J. B, and T. H. Dewhurst 
and KR. Cornthwaite, Skipton.—16th November, 1882. 

5495. Ececrric Arc Lamps, W. B. F. Elphinstone, 
Musselburgh, and U. W. Vincent and J. Cottrell, 
London.—18th November, 1882. 

5567. HaRvesTinc A. C. Bamlett, Thirsk. 
—22nd November, 1882. 

5587. Rattway es, E. N. 


, 1882, 
5605. Naits, &c., 8. Watkins, Wolverhampton.—24th 
November, 1882. 
5690. Tramways, H. H. M. Smith, London.—29th No- 
vember, 1882. 
5836. Leatuer, J. Imray, Londen.—7th December, 1882. 
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1955. Umsrecras, Parasots, AND SunsHapes, F. 
Copenhagen. —25th April, 1882.—(4 commu- 
nication from A. Malmros, Sweden.—(Not proceeded 
with.) 

This relates to means for allowing an additional 
folding up of the umbrella when it is not used or is 
shut up. 

2558. ImprRoveMeENTS IN THE GENERATION, STORAGE, 
Disrripution, &c., oF Evectricity, J. 8. Williams, 
Kiverton, New Jersey, U.8.—30th May, 1882. 1s. 

This relates, First, to the employment of metal or 
metallic alloys placed in suitable chambers constructed 
of transparent materials, which will give out light 
when heated to such a degree as to be liquefied by the 
electric current. The chamber is exhausted of air. 
It also relates to apparatus for the distribution, regu- 
lation, and storage of electric currents and power. 
There are twenty-two claims. 

2678. Raiway Ra ts, Fisu-sorts, &., F. C. Windy, 
Westmunster.—7th June, 1882. 6d. 

This consists partly in theconstruction of fish-plates 
with longitudinal projections along the top and bottom 


[2676] 


of their inner face, where it abuts against the rail web 

to enter corresponding grooves in the web as shown in 

the drawing. Several modifications are shown. 

2701. Exnaustinc Apparatus, A. R. Leask, London. 
—8th June, 1882. 6d. 

This relates to the construction of a mercurial air 
pump, specially applicable to exhausting the bulbs of 
incandescent electric lamps. 

2'761. Parer Bac Macuines, M. and L. Campe, Berlin, 
—12th June, 1882. 8d. 

This relates to improvements in the general con- 
struction of the ‘hine for facturing er 
three-cornered or four-cornered paper bags. 
2'783. Macurnery For CuT:ING AND DREssING STONE, 

H. J. Haddan, Kensington.—13th June, 1882.—(4 
communication from A. McDonald, Massachusetts.) 


6d. 

This relates to mechanism for adjusting each rotary 
disc to its proper vertical a and dip or inclina- 
tion to the stone to be cut by it. 

NLOADING OF TIMBER, fayner, Liverpool. 
—lith June, 1882. 6d.” 

This consists in constructing or fitting the body of 
the vehicle with two or more rollers placed trans- 
versely at distances from each other in an inclined 
plane from rear to front of the said vehicle. The 
rollers, or one or more of these, is or are so arranged 
that immediately before and during the time of 
unloading, the timber or other articles are carried by 
the said rollers, which rollers are free to rotate on their 
axes. 


2'792. Centre Seconps Watouss, J. H. Godsell, Coven+ 
try.—l4th June, 1882. 6d. 

This consists in the construction and arrangement 
pad ig for causing the centre seconds hand of the 
watch, driven from the fourth wheel carrying the 
ordinary seconds hand, to describe five revolutions per 


minute, or other n' of revolutions per minute 


more than one, so as to fit the watch for the measure- 

ment of shorter intervals of time than can 

measured by ordinary centre seconds watches. 

27907. Bett, W. A. Barlow, London.—l4th 
June, 1882.—(A communication from W. Teufel, 
Stuttgart.) 6d. 

This consists in the employment of a lock girth in 
combination with a pad attached inside, and spring 
fastened to the outside of the pad attached to the belt 
proper. 

2799. Macuivery ror Fisres, . Twee- 
dale, Accrington.—lith June, 1882. 6d. 

This relates to the ploy t of a or 
pert carrier and pin, combined with the spindle and 
wharle, 

2808. Improvements 1x DyNAMO-ELECTRIC MACHINES, 
¥F. L. Willard, Hoxton.—l4th June, 1882. 64. 

The object of this invention is to so surround the 
armature by the inducing magnets that it shall receive 
nearly all inductive effect they are capable of giving 
off. To accomplish this the inventor provides an 
internal as well as external field. His mode of con- 
structing his machine will be readily seen from the 


accompanying figure. AA, &c., represent the externa 

field ri 9 BB the internal field. and CC the rings 

of the armature in section, The latter is composed of 

a series of rings of cast iron or wrought iron, bolted 

together and supported by check plates. 

2806. Securtnc SHeEts or Giass, Mera, &c., FOR 
ROOFING OR OTHER Purposes, S. Deards, Harlow. 
—l4th June, 1882. 6d. 

This relates to the construction of clips. 

2808. Fivrinc or Metat J. A. A. Buch- 
holz, Vauxhall.—14th June, 1882. 6d. 

The inventor claims, First, the fluting of metal 
rollers by the use of multiple ly =a grooving tools; 
Secondly, the manufacture of the multiple pointed 
os tools, by means of rotary cutters or milling 
tools. 


2810. Ratcuet Braces, 7. W. Cheesebrough, London. 
—14th June, 1882. 6d. 

This consists of a ball ratchet, the teeth whereof are 
cut or formed obliquely or skew-wise on the ball, the 
ratchet being propelled by not less than two pawls, 
which may be placed in the usual handle. 

2816. Fitter Press, J. Simpson and B. W. Parnell, 
Liverpool. —15th June, 1882. 6d 

This consists, First, in a chamber provided with 
suitable inlet and outlet ways, and with a movable 
bottom carrying the filter bed; Secondly, the employ- 
ment in the chamber of a scraper or stirrer; ——: 
employment of a hydraulic screw or other suitable 
means for raising and lowering the movable bottom ; 
Fourthly, gear for removing the filtered residue from 
the bettom after each operation. 

2826. Manvuracture or Leap IN THE ForRM OF 
THREAD-LIKE Fisre, F. J. Cheesbrough, Liverpool. 
—15th June, 1882.—(A communication from A. K. 
Eaton, Brooklyn, U.8.) 

This consists in manufacturing lead in the form of 
fine hair or thread-like fibre by forcing it through fine 
perforations. 

282'7. Wire Ropgs, F. C. Guilleaume, Cologne.—15th 
June, 1882. 6d. 

This consists chiefly in making the wire ropes of a 
hollow or tubular construction. 

2828. Arracninc Door Kyoss To Spinpies, &c., 
H. B. Baxter, Birmingham.—15th June, 1882. . 

One handle is fixed to the spindle and the other in 
fastened by means of a disc passing through a slit is 
the handle, and engaging with one of a series of slots 
in the face of the spindle. 

2829. Water Suppty aND REGULATING APPARATUS 
Drains, R. R. McKee, Kirkcaldy.— 
15th June, 1882. 6d. 

This relates to means for flushing drains with water 
periodically and automatically. ‘ 

2832. Friar Vatves, FE. Edwards, London.—15th June, 
1882.—(4 communication from B. Roche, Marseilles.) 

d 


6d. 

The inventor claims the combination of the valve 
seat with or without a projection, a flap valve, a hook, 
guides, cross bar, and screwed rod actuated by a nut 
or its equivalent. 

2838. Rixe Macuinery, G. Perkins, G. 
Wimpenny, and J. H. Evans, Manchester.—l6th 
June, 1882. 6d. 

This consists, First, in the t Her G in ti 
with an internally grooved ring; Secondly, a traveller 
made of wire bent so as to produce yarn guides, hooks 
or eyes, and having bent or curved ends or parts 
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which run in an internal groove turned or formed in 
a ring; Thirdly, a traveller having yarn guides or 
eyes suitably formed to be sprung into position within 
a ring to be formed with an internal groove in which 
the two ends run; and, Fourthly, the groove I in the 
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formed whirl running close tu the bolster end. 

2837. Water Taps or VaLvss, G. sen. and 
jun., Stirling.—16th June, 1882. 

This consists, First, or 
valves through which the passage of water is 
by a ball of india dia-rubber or other equivalent material 
operated by an excentric acting upon a spindle; 
Secondly, the construction of taps or valves rough 
which the passage of water is regulated by a ball of 
stone, glass, porcelain, or other equivalent material in 
combination With a valve seat of india-rubber or other 
equivalent mai 
2839. Apparatus ror Rerarminc Hear INrants’ 

Freep Bort.ss, C. P. D. Chittenden, Lee.—16th June, 
1882. 6d. 

This relates to the employment of two boxes one 
within the a the space between them containing 
a non The bottle is placed in 
the inner box. 

2850. Suprtyinc anp Distriputinc WATER TO AND 


1882.4 A. Dumas, Paris. 
(Not 
This relates to means for obviating the noises caused 
by sudden shocks in the pipes. 


2867. Gas Recvtators orn Governors, A. J. Boult, 
London.—lith June, 1882.—(4 communication from 
tes to an apparatus for au regu- 
lating the supply of gas to burners, so that the con- 
sumption shal! uniform under varying pressures in 
the main supply. 


2871. Improvements ix DyNaMO-ELECTRIC MACHINES, 
J. B. H. Gordon, Kensington.—17th June, 1882. 6d. 
This relates to improvements in the inventor's 
patents Nos. 78 and 5536 (1851), and to improvements 
mm the mechanical construction of his machine. The 
electro-magnets are carried on a oo wheel 
composed of two discs of steel. Each magnet consists 


revolving wheel dips into a pit ey the machine 


2874. UMBRELLAS AND Parasois, R. B. Avery, Man- 
chester.—l7th June, 1882. 4d. 
This relates to the employment of a ring mounted 
upon the stick of the umbrella for the purpose of hold- 
ing tips of the ribs close to the stick. 


2875. Improvements iv Gas Barreriss, &., R. J. 
Gilcher, Notting-hill.—l7th June, 1882. 6d. 

This relates to improvements on Groves’ well- 
known gas ry. The inventor claims—an a 
ratus consisting of three vessels communicating 
each other, in two of which vessels hydrogen gas | 
oxygen gas are respectively generated by the decom- 
position of water under pressure, caused by the com- 
pression of air confined in the third vessel ; and also, 
—— in combination with the above, by means 
oa the gases may be utilised to produce lime- 
2876. Manvuracrure or CARBONATE oF Sopa, 4. 

and Hurter, Widnes.—lith June, 


This consists in the ti factr 


concentrated and the waste material partly dried by 
heating the said material up to 100 deg. C., and that 
ture destroyed by a subsequent hea‘ up eg. 
maximum, and so as to prevent the burning of the 
material by keeping the ty low. 
2929. Merattic Printine, &c., H. Panowski and 


with.) 
This consists in in the usual way with an 
ink containing in Fouit the metallic substance. 
2988S. Fire-escapss, H. Lt... Haddan, 
June, 1882. — (4 unication c. 
Hohmann, Cassel, proceeded with) 


2d. 
The object is to lower oryope and | 
time, also to enable persons to oad 
the windows or other parts of buildings by win ding 
up the rope or band from which they are suspended. 
2935. Fire-proor Screen oR SHUTTER FOR SEPARAT- 
ING THE STAGE FROM THE AUDITORIUM OF THEATRES, 
&c., A. Clark, London.—20th June, 1882.- (Not pro- 


ceeded. with.) 2d. 
The screen is constructed of iron or steel and 
is made double — aspace between the two 
which may be filled with water or a non-conductor of 
heat. Suitable ee are provided for raising and 
lowering the screen. 


2000. APPARATUS FOR DISINFECTANTS TO 
WATER-CLOSETS, URI Drains, &c., 7. Beddoe, 
London.—2lst June, (Not wroceeded with.) 


2d. 

This relates to an apparatus for distribu dis- 
infectant through a pipe by means of a force of 
2943. Improvements IN PRIMARY AND 

GaLvanic &c., Dr. H. Aron, Berlin. — 
2lst June, 1882. 

This relates to the a pplication of a material formed 
by the combination -cotton and collodium with 
metallic oxides or cite te. to the production of electric 
currents. The inventor calls the material metallodion. 
It is produced, according to one method, by | 
salts soluble in alcohol with collodium, allowing the 
mixture to be sucked up by plates of textile material, 
and placing these plates Aes solution of a metallic 
salt, where’ = the metal forms, with the salt of the 

For use in batteries, a 
plate of conducting material is covered with a fresh 
emulsion and allowed to dry, after which it is ready 
for use. 

2946. Propucixe Azo CoLours on Cotton Fisre, 
&c., C. Holliday, Huddersfield.—21st June, 1882. 4d. 
The inventorclaims the production of 


2947. Bicycies, Tricycizs, &c., Badge, j 
and F. W. Ticehurst, Pee, 1882. 


This relates, First, to improvements in connecting 
the fork to the back-bone ; Secondly, to the con- 
struction of the ly, to the construction 
— y, to the mode of attaching the 


2951. Macuuves ror SHARPENING Penciis, H. F. 
Hambruch, .—2lst June, 1882. (Not pro- 


ceeded with. 
to the material for Sho 
roller with; Secondly, to clamp- 


of 
bicarbonate of soda by carbonate 
of soda to the action of water or aqueous vapour, and 
of carbonic acid gas. 
2877. Improvements IN ELECTRICAL APPARATUS 
FOR ASCERTAINING THE Depro or WarTER, &c., 
W. R. Lake, London.—lith June, 1882.—(A com- 
munication from L. G. Paris.) 
—(Not proceeded with.) 
relates to sounding Hine line combined with suit- 
¢ apparatus, w registers the depth immediately 
the lead touches the bottom. 
2884. Prerarinc CoLours 


This relates to the preparation of colours and 
mordants so as to render such colours indelible, and to 
fasten gy in any material upon which 
ov are This result is effected by the emulsion 
jac under proper conditions by means of 
Tene of sodium. 
2908. Piarrinc Macuines, C. 
and A. Edmeston, Manchester.—20th June, 1882,— 
proceeded with.) 2d. 
© invention consists in gripper 
plates or bars to rise and fall, andl than ty 
cams or excentrics, and connected mechanism from 
the crank shaft to lift, and allow the plaiting knife or 
edge to pass under, and then descend upon, and hold 
the plait of the cloth when the knife or edge retires. 
2905. A New TeLepsone Receiver, W. H. Snell, 
cate June, 1882.—(Not proceeded with.) 

The receiver is composed of a steel d gm, 
which is magnetised and acted on by a fat belie ot 
wire parallel to it, in which the current travels. 
2909. Licutixe Purposss, J. H. Johnson, London.— 

20th June, 1852.—(A from A. Jean- 
saume, Paris.}—{Not 

A candle or lamp is attached to me BH or other- 
wise conveniently secured to the head of the person 
using the light. 

2910. Improvements iN MACHINERY OR APPARATUS 
For GENERATING OR Execrricrry, C. 
EB. Kelway, London.—20th June, 1882.—(Not pro- 
ceeded with.) 2d. 

This relates to a method of constru dynamo 
machines, in which both armature and field magnets 
are made to revolve in opposite directions to one 
another. 

2911. Improvements MEans For 
TRIc THROUGH Streets, J. Ki 
oo —20th June, 1882.—(Not proceeded with 


mic relates to hollow poi of iron, stoneware, 
&c., to be laid as kerbs to fi ths, &c., and at the 
same time to carry the wires inside them. 


2022. Fastenincs ror BRoocHEs ScarrF Prns, 
P. Weis, 1882.—( Not proceeded 
with.) 

As apriied to b hes the fast is made of a 
hooked form, that is, two hooks as 

are arranged in a vertical plane one within the other 

and turned in opposite directions. 

2928. Lares ror TURNING aND Cortine J. 
A. Farnworth, Manchester.—20th June, 1882.—(A 
from A. Muir, U.8.—( Not proceeded 
with.) 2d. 

This relates, First, toanimprovementin transmi 

the variable speed to the back shaft of lathes; Secondly, 

to the means of traversing the tool for boring an 

turning, which is carried by the top slide. 

2924. Pencit on Crayon =e F. Hardtmuth, 
Budweis.—20th June, 1882. 

This consists essentially of a Pai with 

_ or tongues to contain and grip the pencil, a 
dle, or outer case, and a series of elastic bars, or 

spring levers, forming practically with said pencil 

holder, tube, or tubular one con- 

release the pen en jure a 

elastic bars. 

2932. Manvracture oF ARTIFICIAL Manure, H. J. 
Haddan, —20th June, com- 


moderate dry heating of waste material impregnated 
and with the access 
of air in such a manner that the sulphuric acid is first 


doin for the pencil; Thirdly, to 
machinist f for pressing pencil to the sharpening 


Macurves ror CLeaninc Knives, F. Ham- 
bruch, .—2lst June, 1882.—(Not proceeded 


This relates to mechanism in which the blad 
between rotating rollers, and the objects 
—- device for automatically pus 
and fro; Secondly, to provide a on m 
for hol the ‘knives while cleaned ; Thirdly, to 
facilitate the the knives in 
position for blades between the 
rollers ; an to furnish a 
feeder for cleaning powder. 

2054. IMPROVEMENTS IN THE MEANS OR APPARATUS 
ror Measurine Evecrric Currents, C. A. Carus- 
Wilson, Grenville-place, — —2lst June, 
1882.—(Not proceeded with.) 2d. 

The inventor employs two vessels ted by a 
porous partition and filled with a suitable liquid’ in 
which electrodes are plunged, and with these vessels 
he combines apparatus for registering the amount of 
liquid, which, under the action of endosmose pro- 
duced by the of an electric current, flows from 
one vessel to the ot 


2957. AND PREsERvING Sorr Woop 
AND Aa ag G. J. Cross, New Cross.—2lst June, 
188: 

This in the employment of fine 
asbestos in combination with silicate of soda or 

in powder, or cyanite and a liquid forming a ace or 

liquid bath for —— to soft wood and other 

mate! torender it uninflammable and for preserving 
it from climatic decay and from the ravages of white 
ants. 


2963. ror Fisres, J. 8. Cooke and 
A. Hardwick, Liversedge.—22nd — 1882. 6d. 
The mules comprise a double row of spindles, the 
spindles forming the back row bein need the 
spaces between the spindles of the 
traverse levers for actuating the 
arranged inside the rail b der and 
the spindle rail, the inner or back row of nae are 
made shorter than the front TOW, | and the traverse or 

faller levers of each pair of are 


2966. Lawn Tennis W. Brookes, Man- 
chester.—22nd June, 1882. 
8024. Manvracrure or Gas, 8 and J. Chandler, 
London.—2ith June, 1882.—(Not proceeded with.) 


2d. 
This relates to improvements in the scrubbing 


3044. Propucrion or Certain DERIVATIVES OF 
ALPHO-OXYHYDRO-CHINOLINE AND OF 
HYDRO-CHINOLINE, J. Erskine, Glasgow.—28th 
1882.—(A communication from M. Lucius and Bren. 
ing, Hoechst-on-Main.) 4d. 

The inventor claims the tion of 7 - 
hydro-methyl chinoline and alpha oxyh: yl 
chinoline and of beta oxyhydro-methy] chinoline and 
of beta oxyhydro-ethyl Vchinotine from alpha and from 
beta oxyhydro chino! 

80090. C. A. Barlow, London.— 
30th her Pa 1882.—(A communication from V. Lenoir, 
Paris. 

This consists in making the driving or drum shaft 
in two pieces, and conn them by bands or gear- 
ing in order to reverse the motion of the spindles. 

Johnson, Lincoln’ s-inn- th September, 
— communication from Dr. A. Bernstein, Berlin.) 


This relates to the employment of an ited 
alkali metal—for instance, potassium or jum—as 
an electrode. The electrode thus composed is intro- 


duced into a small bag consisting of an 43+ 

then impregnated solution of | 

potash, ———- 100 parts from 30 to 50 parts by 

weight of 

4785. LinszED FOR OBTAINING FLOUR OR 
Seep or Frax, G. G. B. France.—7th 


the toilet, for 
or dressing w 


medical ag yg and for finishing 
oven fabrics from linseed by reducing 


the same to powder and eliminating the oil by means 
expelied| which dissolve it, and which are afterwards 


led by di 


istillation. The powder is spread — 


layers and subjected to a current of air, 
ressed 


may be p 


into moulds. 


4795. MacHINery FoR PRreparine Frsrovs Svus- 
STANCES FOR SpPinnine, H. J. Haddan, Kensington. 


mechanism for feeding second breaker and condenser 
carding engines, and to obtain a continuous a 
cs the prepared sliver or roving d the process o' 


food 


rows upon an 


4835. ror Causinc More Perrect Com- 
BUSTION IN Furnaces, H. J. Haddan, Kensington. 
ry October, 1882.—(A communication from W. 

A, Campbell, Montreal, Canada.)—(Complete.) 6d. 


The inventor claims, 


First, the combination of a 


blast with the products of combustion and air there- 
the furnace ; 


with, and applied to 


Secondly, the com- 


bination of passages H, openings Al, 


M, and L, and nozzle 
‘Thirdly, the combination 


fps vided with a blast; 
perforated 


ML, 
valve N, and nozzles K, provided with a blast. 


damper or 


SELEOTED AMERIOAN PATENTS. 


From the United States’ Patent Office Oficial Gazette. 


Tr 


RE Upsetter, Frederic EB. Frank 0. 


pieces E E!, cams C C, nuts D D, and shaft A for the 


SSS 


the tire and incidentally prevent- 
4 


The combinat: 


ding, substantially as described. 
ion of the shaft A, cams C C, nuts DD, 


pieces E E!, bed piece F, plates J Ji, and shoe H, sub- 
stantially as described. 
269,914. Arr Pomp Vatve, George 8. Brayton, Boston 
Mass.— Filed April 10th, 1 
Claim.—(1) In combination with valve-box A, having 
its stem exten roug! 


to said stem and 


over said boss, 


aperture d, fo in combination 


Claim.—(1) 


‘In an injector d the bi 


tion, substantially as hereinbefore described, of the 


which is ad 
In an inj 
steam nozzle, 


inner wall surrounding 
ally as described, whereby the annular space 


the conical steam nozzle, the discharge 


an annular water passage having one wall 


(253575) 


with reference to the other. (2 
condenser, the combination of a coni 
a water chamber containing the steam 
nozzle and a fixed outer wall and a movable conical 


the steam nozzle, substanti- 
between 


inner wall and the conical steam nozzle may be 


graduated for 


water 


the passage 0 of — (8) In an injector 


inner 
fexib 


ving an outer and an 
y constructed and united by a 

z, substantially as described. (4) In an 

oy the combination of the central 

surrounding annular water passage, 


pering ejection nozzle below bee 
water passage, and the central nozzle plug loca‘ 
within the steam nozzle and also within the Ban 
nozzle, substantially as described, whereby the 
descending column of steam is deflected radially 
surrounding annular column of water, and 
the steam and water then concentrated into an annular 
column in their passage through the ejector nozzle, as 
set forth. (5) In an injector , the 
tion of the central steam nozzle, the surround: 
water passage, the ejector nozzle, the central 
within the steam nozzle and wi the ejection 
nozzle, and means for longitudinally adjusting said 
plug, substantially as described, whereby the radial 
deflection of steam may be varied at the steam nozzle 
and the descending column of steam and water more 
or less annularly concentrated at the ejector nozzle, as 
set forth. (6) The a ego condenser, substantially as 
described, embodying iu combivation 
as described, the steam nozzle, the e: ection nozzle, the 
solid central nozzle plug, and the adjustable annular 
water passage. (7) The combination, in an injector 
condenser chamber and steam nozzle, 
of the movable er wall of said water chamber sur- 
rounding said steam nozzle, the gear nuts and bolts 
by which said inner wall is supported, and the inter- 
nal gear by which said gear nuts are simultaneously 
rotated, substantially as described, oll yey! the 
postion’ of said inner wall with relation to the steam 
nozzle, and thereby regulating the water supply, as 
set forth. 
269,998. Borer Freeper, Benjamin T. Babbitt, New 
York, N.Y.— Filed October 
Claim.—-A device for feeding water to boilers, - 
bining in its structure a shell or casing havin, == 
and an outlet passage, interior balancing ca han and 


SS 1 $ 

Z 


through the outlet interior 
ug! e outlet passage, and an or 
plug constructed with water receiving cavities — 
rated by a partition, said shell or casing havin 
for connecting it with the steam s: of a boiler, om 
stantially as and for the purpose bed. 
270,028. BeLtinc John BE. Donovan, 
Cincinnati, Ohio.—Filed July 6th, 1882. 
Claim.—A band wheel constructed with an annular 


longitudinal p for 


band recei ve in its 4 , and a 
(270.028 ] 


wheel, and having its outer surface constructed with 
an obliquely arranged groove, the inner end of which 
intersects the annular groove in the wheel, substanti- 
ally as described. 
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H 
—9th October, 1882.—(4 communication from J. F. 
Gebhart, New Albany, U.S.)—(Complete.) 6d. 
The object is to obtain a perfect and_ reliable 
mw” @ 
— 
— 
SN 
of a cylindrical core of two bobbins of brass containing — = 3 x BC), hom 
wire, and of two pole pieces. The fixed coils are SS SS 
AL: 
centre of gravity to be kept below. This machine was r\m 
very recently described and illustrated fully in our Ae Ww L WS 
269.90! 
| oe »| \ \ 
\ 
F 
263'91 
Ui 
G 
ei 
ome 
269,979. Insecror ConpENsER, Jerome Wheelock, 
Worcester, Mass.—Filed tember 6th, 1882. 
™ 
cross guide wires at such angle as to ensure the dis- sa) 
tribution of the ends or yarn over the respective 4aZ 90 
bobbin or spool without risk of entanglement. WN = 
A 
4 
device. 
Wi 
8: 
‘The inventor claims in the process of producing 
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THE ELECTRICAL TRANSMISSION OF POWER. 
By Proressor Otiver J. Loner, 
No. IL. 

Summary of last article—It will be useful, first of all, 
to collect together here the most important equations 
established in the article last week, removing them from 
a mass of work which, though necessary, is of less practical 
importance than the results obtained by means of it. 
Remember that we are dealing at present with two 
simple series-dynamos connected by a wire with perfect 
insulation, and that the suffix 1 denotes the sending ma- 
chine, the suffix 2 the receiving machine. Then, for the 
net power applied to the sending machine we found 


P, (4) 
for the efficiency of the sending machine, 
(5) 
E, + Pi * 
for the gross power obtained from the receiving machine, 
for the efticiency of the receiving machine, 
= = . (12) 
for the resistance of the line wire, 
and for the efficiency of the whole arrangement, 
Foe +e, (16) 
To these we will now add -” oy obvious relation 


Py 2 
and this, combined with (10), gives us the following 
expression for the available power at the receiving end 
of the line :— 

E, E,-E,? 


Ps R+p, +p, (20) 

This last equation gives us the important information 
that the useful power depends on the difference between 
E, and E,, and that to get much power we must have this 
difference large. But (16) informs us that in order to get 
high efficiency it is necessary for the ratio of E, to E, to 
be as near unity as possible. The two demands are there- 
fore to some extent inconsistent, and a little ditticulty is 
often experienced in understanding this point. 

Observe that if E, is nearly equal to E,, the current 
(19) will be very amail, and there will be very little waste ; 
but there will also be very little power anywhere, either at 
the receiving or sending end. By having E, = E,, there- 
fore, we can transmit power with exceeding economy, but 
we can transmit precious little of it. This, of course, is 
not much good, and we must effect a compromise, aiming 
to get the difference E, — E, as large as possible, and at 
the same time the ratio Es as near unity as possible. The 


1 

only way to do these two apparently contradictory things 
is t ae both E, and E, very large. The difference of 
two very large quantities may be considerable, although 
their ratio may be nearly unity. Thus, if the electro-motive 
force of a sending machine could be made 100,000 volts, 
and of the receiving machine 90,000, there would be an 
efficiency of 90 per cent., and yet a difference of 10,000 
volts ready to urge the current and perform work. With 
such forces as this, a large amount of power might be 
transmitted to absurd distances with great economy. 

Thus a common — wire from London to Inverness 
would have a resistance of less than 10,000 ohms, while the 
resistance of the wire on the two machines might be 
assumed to be at the most about the same amount; hence 
with the above electromotive forces half an Ampére 
of current would flow round the circuit, and the trans- 
mitted work would be 45,000 Watts, or 60-horse 
power, with only 10 per cent. of waste. The spark- 
ing distance of such a wire would, however, be about 
an inch, and hence no earth-connected body must ever 
approach anywhere near the wire while in action. 

The theory of the matter is simple enough, and it 
is the same with water power. In order to transmit 
power economically with either water or electricity, 
we must have them each at high pressure. The stronger 
the a to flow, the more waste heat 
will be produced by the frictional resistance. All 
this was pointed out some years ago, for the first time so 
far as I know, by Dr. Siemens. 

Highest available power at receiving end with a given 
electro-motive force at the sending.—The limit of electro- 
motive force possible in practice is determined mainly by 
the defective insulation of the leading wire R, which may 
cause the loss of efficiency by leakage to be too great. But 
at present we are assuming perfect insulation, so the only 
limit is in the speed and construction of the sending 
machine, that is, in the possible electro-motive force E,. 
If this is given, it is evident from (20) that p, is a 
maximum when E, = } E, ; that is, when the efficiency 
is 3. 

e same thing may be also clearly seen if we combine 
(16) and (20), writing— 


E,*F (1 — F) 
Useful power = p, (20') 


which shows at once that for given machines and line 

wire and a given sending electro-motive force, most power 

is obtained at the receiving end when F = 3; that is, 

when the efficiency . 50 per cent. Thishighest available 
2 


It does not follow that this is the condition of things to 
be aimed at; 50 cent. is a very low efficiency for a 
perfectly insulated line, and by running the receiving 
machine faster less waste will occur; but also less power 
will be obtained for use. One ought not to work the 
receiving d 0; therefore, so as to obtain from it a 
maximum of power, we ought to let it run fast and leave 
a reserve of power, which we can call upon if the necessity 
should arise, but which we only fully call upon with the 


THE ENGINEER. 
knowledge that we are then wasting half the total power. 
The waste power is entirely applied to the production of heat 
in the wires of the es and in the line wire, in the 
proportion of their ive resistances ; 
that is, R C* in the line; 

p, C* in the sending machine ; 

p, C* in the receiving machine ; 
the total waste being 


(E, E,)* = E,* (1 = p 
R+p, +e, R+p, +p, 

Problem.—Required a given amount of power (p,) at 
the receiving end, what is the least sufficient electro-motive 
force of the sending machine which will transmit it 
through a given line wire with given machines? Also, 
what is the EMF which will transmit it with a specified 
efficiency ? 

By equation (20') we see that for E, to be as small as 
possible F must equal $, and hence by (20) 
the very least E, = 2 /p,(R +p, + P,). 

Mr. Thomas H. Blakesley pointed this out in a letter to 
the Llectrician of the 18th November, 1882. But the 
above value of E, will only give an effeciency of 50 per 
cent.: if one aims at a higher efficiency F, we must use a 

igher electro-motive force, and to transmit p, with a speci- 
fied efficiency F, the least sufficient 
= (R + + 
( Fa F) 

As an example, take the case just imagined, where the 
line wire and machines have a combined resistance of 
20,000 ohms, and where we will say 60-horse power, or 
45,000 Watts, is required to be transmitted. 

To transmit it with an efficiency of 90 per cent. the 
least E, comes out 100,000 volts. But to transmit it with 
an — of is, with 
an efficiency of 50 per cent., only 60,000 volts is necessary. 
But observe that in this case a power of 120 horse is 

uired at the sending station, while in the former case 
664-horse wer is sufficient. So there is no question as to 
which is the most economical if the higher ft scraper 
force can be obtained, and if the insulation of the line is 
perfect. 

Theory of a uniformly leaky line wire.—Now that we 
have perceived the immediate connection between economy 
and high electro-motive force, it is useless to go on sup- 
posing that the line wire is perfectly insulated and that 
there is no leakage; for no long line wire can be con- 
structed which does not leak considerably at the very 
high electro-motive forces which have been indicated as 
desirable; and it becomes a question at what point the 
loss by defective insulation will more than overbalance the 
gain by high electro-motive force. 

The conduction resistance of the line wire being R, let 
its insulation resistance be S, ohms. The insulation resist- 
ance of every ohm of the wire will evidently be greater 
than that of the whole, and if everything is uniform over 
the whole length of the wire—the simplest hypothesis— 
the insulation resistance of each ohm will be S R. Hence, 
if we consider an element of the wire, of resistance dR, 


its insulation resistance will be or Let ¢ be the poten- 


tial of the element above that of the ground, and let de 
be the difference of potential between its extremities. 
Then we shall have for the main current flowing through 
the element along the wire 


1-F 


de 
and for the leak current flowing from the element to the 
earth 
_ edR 
ac = SR’ 


Combining the two we get the equation, 
SRCdC=ede; 
or, in other words, 
SRC? =e? + a constant. 

The potential at the sending end of the wire we will 
suppose is e, and at the receiving end e,, while the current 
supplied to the wire is C' and that received from it is C, ; 
thus we ha 

- 


ve— 
SR(C,* — C,*) =e,* —e,*. 
We can also write down the current at any point of the 
wire in terms of the potential there, thus— 
Cc? =C,? — 


and substituting this indR= 2 and integrating, we 


C, VR8 _ 


e, —C, VRS 29 
Combining G1) and (22), we arrive at expressions for 
the strength of the current at either end of the wire in 
terms of the electro-motive forces, viz. :— 


V7RS-GQ= 4 R R 
4/5 — 
VRS sinh 4/5 
R R 
sinh / 
VBS sinh 4/5 


Now the efficiency of the wire, viz., the ratio between 
the power of its current at the receiving end to that at the 


97 
sending end, a quantity which I formerly called f, is no 
©: as it was when there was no leakage, but 


longer 


(25) 


and the total efficiency of the whole arrangement, viz., 
F =f, ff, (compare 16), is 


E. ¢, cosh 


E, cosh 
We may express this wholly in terms of the small e’s by 
remembering that 

E, _ 


R Ry 
cosh 4/ + VRSsinh 
or again we may write everything in terms of the big E’s, 
which for many purposes is the most convenient. The 
expressions, however, are rather long, and we will intro-’ 
duce two abbreviations, 
R 
writing ¢ for cosh 4 ; and for sinha / 
The expression for the total efficiency is now 
__E, E, — E, (ec + p, 8) 
2 be 28 
E, E, + Pe 8)—E, (28) 
this being obtained by substituting in equations (23) and 
(24) the values of the small ¢ in terms of the big, viz, . 
e, = E, — p,¢:, and e, = E, + p,c,, and then com- 
bining the two equations. 
The expression for the strength of the current at either 
end of the line may also be recorded in the same way, viz. 


E, (c + p, 8) — E, 
+P, P,)8 + (p, +P.) 


r= 


(26) 


; (27) 


and 
C= E, — E, + 
(BS +p, + +P.) 
the denominators being the same. 

The power obtained at the receiving end of the line may 
also be written down— 

E, E,-E,’ +P, 8) 3) 
“(RS +P, Ps)8+(P, (31) 

The present article has been rather more mathematical 
than I expected; but the full consideration of an im- 
perfectly insulated wire was not likely to be extremely 
simple. It will be observed that all equations referring to 
either machine separately are equally valid whether the 
line wire be perfectly insulated or not; thus the first 
twelve equations in last fortnight’s article remain unaffected 
by the leak; but all the equations after (12) are modified, as 
has now been shown. 

The modified form of equation (13) has not yet been 
written down. Let us write it new. Observe that the 
current splits into two portions, one going through R and 
r, a8 before, the other leaking to earth through the 
resistance S; hence a simple, though somewhat inexact, 
way of dealing with the matter is to treat it asa case of 
simple divided circuit and to write 
8(R+7,) 
(32) 

Any of these equations may be checked by making 
S= o, that is, by making the line perfectly insulated, in 
which case they ought to reduce to the simple equations of 
last article. It may be useful to indicate the correspond- 
ing equations— 


(30) 


P,=E,C, 


25 becomes (15) 
26) and on become (16) 
29) and (30) become (19) 
31 becomes (20) 
and (32 becomes (13) 
The functions which I have had to use, viz., sinh and 


cosh, are unfortunately not familiar to most people, though 
there is no reason why they should not be, for they occur 
in physics just as frequently as sine and cosine and are 
every bit as simple to work with, perhaps simpler. 

I will, in the next article, explain all that it is for our 
present purpose needful to know about them; but mean- 
while I must beg my readers to correct a mistake made in 
the last article—page 59—viz., to change the tan, which 
occurs immediately after the little diagram in the middle 
column, into : 

Next time I will go into a few practical problems and 
numerical examples in the light of our present knowledge ; 
and especially will apply our results to the very interes 

iment of M. Marcel Despretz, who has transmi 
from Miesbach to Munich, a distance 
of op hemp. by means of an ordinary telegraph wire of 
1000 resistance, and with a reasonable efficiency. ~ 


THE FALL OF A CHIMNEY IN BRADFORD. 

Tue catastrophe which occurred at the Newland Mill on 
the 28th of December was one of the most appalling which 
it has ever fallen to our lot to record. A chimney of 240ft. 
high fell with a terrible crash upon an adjoining mill, in 
which a number of men, women, and children were resting 
during breakfast hour, no fewer than fifty-four of whom 
were killed instantaneously or have since died. A pro- 
tracted and exhaustive investigation, which commenced 
immediately after the accident, and only terminated on 
Wednesday, the 3ist of January, was held by Mr. 
Hutchinson, the borough coroner, the Home Office being 


represented by Lieut.-Col. Seddon, R.E. ing the 
enquiry, which was necessarily somewhat 


A 
is “=? ; or, in other word 
is. G3 or, in other words, 
f=— Tk 
E, 
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character, a large amount of evidence was brought forward, 


relative to the construction of the chimney and its founda- 
tions. The chimney, which will be seen in the engraving 
below to be entirely surrounded by buildings, was 
erected in 1862 by Sir Henry Ripley. 

The first point for consideration was necessarily the 
nature of the foundation upon which the chimney was 
to stand, for it was well known that the district upon 
which the mills have been built had been worked 
for coal about thirty years previous to 1862. It was not in 
the first instance thought necessary to employ competent 
professional assistance, and, indeed, judging from the 
evidence given at the inquiry, it would appear that in 
Bradford and the neighbourhood it is the practice to allow 
contractors to frame their own specification, or to proceed 
without any written specification at all. In this instance 
it was all that from first to last there never had been 
a specification of any kind, the contractor simply under- 
taking to erect a chimney similar to that at Bowlin 
Works. On an examination of the ground being made, an 
old shaft was found ; and this incident finally decided the | 
exact position of the chimney. At the bottom of the shaft | 
were found two headings—one witness said there were | 
three. Whatever the number was, the headings were | 
packed with dry rubble to a distance of about twelve yards | 


about 18in. nearer to its proper position; but as this 
was not sufficient to make it quite perpendicular, a second 
cut was made which had the desired effect. After this it 
was discovered that the masonry bulged somewhat above 
where the cuts had been put in, and the angle quoins 
became displaced. This defect there was no difficulty in 
remedying, at least so far as the ap ce of the chimney 
was concerned ; and after the work had been done, about 
24ft. were added to the height of the structure. It may 
here be remarked, that one of the witnesses who had been 
engaged on the work made an important statement at the 
coroner's inquiry, to the effect that when the chimney 
was being oy sage a loud noise was heard, which he 
thought arose from the through stones being broken 
across by the descent of the outer shell. The work was 
completed by the following November, having been 
altogether a year and four months in hand. In the year 
1866 it was noticed that the outer shell of the chimney 


Dye | had cracked near to where it had been cut, but there do 


not appear to have been any or yew calculated to cause 
apprehension from that date until about a month before 

e accident occurred. It is true there were cracks in the 
masonry wide enough to admit a man’s fist, and in which 
birds had built their nests, but this did not seem to cause 
any alarm. Whether familiarity with defective structures 


mitting care from a resident clerk of works, Had the 
masonry been the most perfect of its kind it would have 
| required a large proportion of through stones to band the 
| different shells one to the other, and should besides have 
had through courses at short intervals of tooled ashlar, 
| composed of large stones, and reaching from the flue to 
the outer face—a mode of construction which is frequently 
followed in the erection of the piers of high bridges. 

If there is one operation more likely to destroy the 
cohesion of a chimney of this kind than another, it cer- 
tainly is cutting out the courses to straighten it. The 
inevitable effect of such a process is to separate the outer 

‘and inner shells one from the other, and completely to 
destroy any homogeneousness which the structure may 
have formerly had. 


INSTITUTION OF MECHANICAL ENGINEERS, 
Ar the recent annual meeting of the Institution of 
Mechanical Engineers it was announced by the presiden 
Mr. Westmacott, that the summer meeting would be h 
this year in Belgium, the council having accepted a cordial 
invitation to that effect, which had come from the Associa- 
tion of Engineers belonging to the school at Liége. It is 
understood that the date of the meeting will be the last 
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all round the centre shaft. The wre”, Aan commenced at 
the farther end, and carried backward towards the shaft; 
and the dry rubble was then grouted with liquid lime con- 
crete, which was by witnesses who had been on the 
work to have penetrated through almost the entire mass of 
rubble work. An excavation was made of 40ft. deep and 
30ft. square, the centre being the old shaft. Five pits were 
then carried down to the bottom of the workings under- 


neath, one in the centre of 9ft. in diameter, and one at 
each angle of the square of 6ft. diameter. 


was levelled and also filled to a depth of 2ft. 6in. with | 
concrete. Upon this bed, which was 30ft. square, was | 
laid the first course of stone. This was 28ft. square and | 
12in. deep. The stones were said to have been faced | 
and well hia in mortar. The next course was similar, but | 
was only 26ft. square. The whole was made perfectly level | 
and the superstructure then commenced. The outside | 
form of the chimney was an octagon, measurin 
from side to side, with sunk panels 6in. deep, and the fiue 
was circular, 9ft. in diameter. Up to a height of 33ft. the 
fiue was lined with 9in. fire-bricks, and outside this lining, 
with an intervening space of 3in., was a second lining of | 
9in. of ordinary red brick. From where the fire-brick | 
stopped, the red brick flue was carried up for a thickness | 
of 18in. to 115ft., and the remainder of the length was 
14in. in thickness. The outside masonry was composed of 

squared stone, and the cavity between the back of this 

stone and the brick flue was filled in with hearting of | 
rough rubble. It was stated that a sufficient number of | 
through stones had been built into the work to tie the face | 
work into the hearting ; but an examination of the ruins | 
did not bear out this part of the evidence as fully as might | 
have been expected. The work was commenced in July, | 
1862, and carried on until the following December, when | 
about 40 yards had been built ; operations were then stopped, 

and the masonry was covered over to protect it from the 

weather. At the end of the following February the work 

was resumed and carried on until June, when it reached a 

height of 210ft. above the foundation. It was then found 

that the chimney was considerably out of perpendicular in. 


the. upper of its length, and a “Steeple Jack” was. 
sent for to chester, to advise upon matters and apply 
aremedy. He first cut out a course of 7in. stones at the 


side opposite to the direction in which the chimney leaned, 
and at a height of 54ft. from the foundation, wedging 
up the masonry as he cut, and then introduced a new 
course of stone of }in. less depth than the course 
which he had removed. The wedges being removed, 
this operation brought the upper part of the shaft | 


These pits were | 
next filled with concrete, and the bottom of the excavation | 


FALL OF A CHIMNEY AT BRACFORD. 


of this kind made those who were interested in the property 
incautious we cannot say; but there is no resisting the 
conclusion that the necessary precautions were not taken 
when the work began to show urgent signs of failure, 
which it did immediately before Christmas last. The 
owners of the property appear to have been anxious to 
avoid all risk of accident; but there seems to have been a 
tendency all round to hope against hope that no accident 
would take place. Four days before the fall of the chimney 
the outer shell bulged about 50ft. from the base, and 
a part of it was removed. Scaffolding was _ up round 
the base ; but a large portion of the shell fell and broke 


through it, and it was while further preparations were of 


being made for rebuilding the outer shell that the chimney 
colla There had been very heavy rain and a strong 


wind foraday ortwo,and during thenight before the accident | 


occurred ; and having re to the weakened condition in 
which the chimney was then in, it is almost a marvel that 


24ft. it did not fall before. When falling, the chimney did not 


measure its full length along the ground. It appears to 
have first given way by bulging some distance from the 


| base; and as the whole structure descended vertically, the 


upper portion fell in a mass across the buildings, as 
shown upon the plan above. 

There is no difficulty in discovering a cause or causes for 
the failure of the chimney at Newland Mill. So far as 


the evidence goes, reasonable care seems to have been | 


taken in the preparation of the foundations, which were 
of a difficult p xe ere If five columns of concrete were 
constructed under the chimney and resting on the floor of 
the coal workings, there was ample pore for the dead 
weight of a chimney of the height of that which fell. 
Indeed, an examination of the foundations as they now 
exist does not appear to reveal any defect that could be 
said to conduce to the accident. The level of the maso 

was not absolutely true from one side to the other; but the 
lowest point was at the side most remote from the direction 
in which the chimney settled. The mode of constructing 
the chimney was from the first defective. It was com- 
posed of three classes of work, all differing in quality, 
without anything like sufficient bond to keep the three 
separate shells in such proximate contact as to enable one 
to support the others. It was admitted that the hearti 

at the best was not better than the most ordinary ro 

rubble, and some of the facing stones, it was stated in 
evidence, were not as large, nor by ~~ means as fully 
squared, as they should have been. or can this be 
wondered at, seeing that the work was carried out without 
a specification of any kind; and this work of a kind that 
would have the most conscientious and unre- 


| week in July, so as to anticipate the period when managers 
and ptt Belgium disperse in search of health and 
relaxation. Though this date is somewhat early for 
| London engineers, it is well suited to those in the country, 
and on the whole is probably the best that could be 
_chosen. While the chief part of the week will be spent at 
Liége, it is understood that eo gugenpe includes a 
|long day spent at Antwerp possibly also visits 
'to other , such as Verviers and Ghent. In 
"accepting invitation, the council of the Institu- 
tion have to some extent taken a new departure. I[t is true 
that on two previous occasions Paris has been the locality 
of the summer meeting; but this was due to the attraction 
| of the t exhibitions which have been held in that 
capital, in 1867 and in 1878,so that the circumstances were 
| liar. It is the first time that the Institution has 
Necided to betake itself to a foreign manufacturing district, 
| inorder to seeit in its ordinary working-day dress, apart from 
| any special attraction, and to learn what is to be learnt from 
the i ion of its works, whether of manufacture or 
construction. We think, however, that the council have 
done well in sanctioning this innovation, if innovation it 
be. The time is long past when English engineers could 
declare that nothing was to be learnt from foreigners. 
For more than a generation we have been teachin 

foreigners how to work in almost every department o 

industry, and it must be confessed that in some cases at 
least they have bettered the instruction. All unprejudiced 
Englishmen will now admit that there are some trades in 
which, from various circumstances of position, &c., our 
foreign brethren have achieved some superiority, and 
as to which we perhaps stand in the position of pupils; 
while in those where it is certain that our supremacy 
is retained, there will always be points worth noting 
in their processes and their practice. An English- 
man who, with these principles in view, seizes the 
occasion to visit the industrial establishments in Belgium, 
will find much to interest, and not a little to instruct him. 
Doubtless there will be many who will not be backward 
in profiting by the opportunity. 

Liége itself occupies the unique position of being an 
ancient and picturesque city—not so long ago a quasi-inde- 
pendent capital—which is, at the same time, situated 
| among, and indeed actually over, some of the richest coal 
| measures’ existing within our globe. The very name 
| for pit coal in the French tongue—/ouille—is said to owe 
‘its origin toa certain smith, Hullos, of Plainevaux, who 
' about A.D. 1190 dug coal out of the sloping crests which on 
either side of Li and limit the picturesque 
| valley of the Meuse, ile cropping out on these heights, 
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the coal measures dip deeply under the floor of the valley. 
where they are found in those curious undulations an 
er ge which are so characteristic of the Belgian coal- 
elds, The working of coal under such conditions cannot 
fail to present many points of interest; and this interest 
is deepened by the excessive amount of fire-damp 
met with in these seams, the terrible effects of which are 
witnessed in the records of many disastrous explosions. At 
present no light whatever, except a Mueseler safety lamp, is 
allowed to exist in these mines, and all ible precau- 
tions are taken as to working and ventilation, even to 
increasing the speed of the ventilator in proportion as 
the mercury falls in the barometer. Collieries of still 
ae interest than those close around Liége are to be 
ound at Hasard, Gosson, and elsewhere. 

It may be said that these are matters for the minin 
rather than the mechanical engineer; but objects of 
interest above ground, whether for the engineer or the 
metallurgist, are also to be found inabundance. The world- 
renowned works at Seraing are in themselves sufficient to 
absorb the attention of the visitors for a day at least. We 
have nothing comparable with it in England, as regards 
the number of industries which are carried on in one place 
and under one management, and the vast scale on which 
they are all conducted. Palmer’s works at Jarrow may, 
perhaps, be cited; but there the finished product is prac- 
tically of one class only, viz., steam shipping. The works 
of Sir Wm. Armstrong, Mitchell, and Co., will, perhaps, be 
a closer parallel, when their pro steel works 
are in operation ; but even then the different departments 
will be at a considerable distance from each other. At 
Seraing we have collieries, blast furnaces, steel works, rail 
and bar mills, ee mills, tire mills, forges, foundries 
engine works, boiler works, and bridge works, all 

oing on side by side within the same enclosure; while 
the productions of the engine works include locomo- 
tives, marine engines, pumping and winding engines, air 
compressors, mining machinery, and gen engineerin 
work. In fact, with the exception of machine tools an 
steel castings, it is difficult to find any branch of an engi- 
neer’s business which is not somehow represented. The 
government of this colossal establishment is another matter 
of interest. It is often said that in England that limited 
companies are a mistake, because individual freedom, and 
the feeling that all is at stake, isa necessary stimulus to 
successful exertion. The Seraing works, however, have 
been managed by a limited company since the death of 


John Cockerill in 1840; and whereas at that date the 
number of workmen employed did not exceed 2200, there 
are now 11,000 at work in the different departments. 
Whether the control of a board is more suited to the 
genius of the Belgian than of the British nation we will 
not attempt to decide; but at least we may see that at 
Seraing has been solved the problem of combining under 
one direction several different works, all of first-class 
dimensions, and so obtaining the advantages due to high 
prestige, vast capital, and powerful financial resources, 
without at the same time losing that feeling of individual 
responsibility which is essential to success in industrial 
enterprises at the present day. 

Nor are there wanting other establishments which may 
compete with Seraing in interest, though they cannot do 
so in extent and importance. The rolling mills, &., of 
Ougrée, midway between Seraing and = are celebrated 
for their tires and axles, and also for the production of 
those rolled girders whose appearance in England has so 
often caused a wail over the horrors of foreign competition. 
The machine works of the Société de la Meuse, in Lié; 
itself, are well worth a visit, as are the gun-making works 
in which Liége asserts itself as the Continental rival of 
Birmingham. In four or five different spots, but all in the 
neighbourhood, are to be found the various works of the 
famous Vieille Montagne Zinc Manufacturing Company. 
Here the members will witness a metallurgical process 
unknown in England, and yet of t importance. The 
production of sugar from beetroot is another manufacture, 
with which scarcely any English engineer is acquainted, 
but which, in its points of similarity and divergence from 
the ordinary process with sugar cane, offers much that is 
of interest to many. Unfortunately, this industry is only 
carried on during the cold months, so that it cannot be 
seen in operation; but it is to be hoped that some notice 
of it will be brought before the members. Going a little 
further afield, the textile industries—chiefly cloth and 
velvet—of Verviers and Gileppe will claim the attention 
of all, but pe gree! of Lancashire engineers; whilst the 
= works of Charleroi, the cutlery works of Namur, the 

works of Malines, &c., are all within easy distance. 

We have hitherto —— the meeting to have its 
centre at Lidge, and, indeed, it is fitting that this should 
be so, since Liége is the place from which the invitation 
has proceeded, and is the undoubted commercial capital of 
the country. But there are many other towns in which 


engineers will find plenty to interest them, independently 


which they are plenti endow specially is thi 
true of Belgian enterprise is rapidly con- 
verting into the most important port of the Continent, and 
which is already no unworthy rival of London or Liver- 
pool in the extent and magnificence of its dock accommo- 
dation. One work in p here should certainly be 
rr snes by all who visit Belgium this year, since by the 
following summer it will probably be complete. We allude 
to the great quay wall which is now being built along the 
whole course of the Scheldt, from one side of the town to 
the other. This wall is being built between high and low 
water, some distance in front of the existing w es, but 
neither by means of fixed coffer-dams, like the Thames 
Embankment, nor by sinking huge masses of masonry pre- 
viously prepared, like the North Wall at Dublin, A huge 
frame, called a batardeau, acting as an annular coffer-dam 
is — round each length of wall, until it has been raised 
to high-water level, and is then removed to be used for the 
next length as required. We can testify to the mechanical 
interest attaching to the details of this piece of harbour 
engineering, which is progressing with rapidity and 
economy towards a complete success; and we are glad, 
therefore, to learn that a visit to Antwerp will probably 
form part of the varied programme which the Belgi 
friends of the Institution are preparing, and which will no 
doubt warrant us in our assurance that the members have 
before them the prospect of a highly successful and enjoy- 
able meeting. 


THE FISHERIES EXHIBITION. 


THE buildings specially constructed at South Kensington for 
this Exhibition are so far completed that a good idea may now 
be gathered of the very large and comprehensive character the 
Exhibition is expected to take. We give herewith a block 
plan to scale of the buildings, which are built upon the grounds 
of the Horticultural Society, the plan also showing the arcades 
already in existence, some of which were used for the Smoke 
Abatement Exhibition. Extensive tanks are being built in these 
supplemental to those shown in the grounds, The proposal to 
hold a great International Fishery Exhibition in London was 
made before, but was strengthened by the success which attended 
exhibitions in Berlin, Norwich, and Edinburgh. These exhibitions 
were the means of bringing valuable inventions before the public, 
and of suggesting improvements in important branches of fishing 
and maritime industry. They were also financially successful, a 
fact of importance as showing the public interest taken in them. 
There were surpluses ranging from £1400 to £2000. The 
Berlin Exhibition was only open ten weeks; in that time it was 
visited by 483,000 people. It is proposed to keep the London 
Exhibition open for six months. A preliminary meeting was held 
in the Fishmongers’ Hall in July, 1881, when the Fishmongers’ 
Company gave £500 to the prize fund, and £2000 to the 
guarantee fund, and appointed Mr. Birkbeck, M.P., who had 
acted as chairman of the Norwich Exhibition, to the chairman- 
ship of the Executive Committee. Sir Phillip Cunliffe Owen 
has assisted with his advice as to the construction of the building, 
which is under the immediate superintendence of General Scott, 
C.B., Mr. G. Bennison being architect. 

The Exhibition building stands on twenty-three acres of ground 
in the Horticultural Gardens, and is in this respect unfortunately 
a long distance from the centre of London. The grounds of the 
Exhibition open into the Albert Hall, as shown in the accom- 
panying plan of the whole. In the open spaces of the Gardens 
there will be fountains, large tanks containing various descrip- 
tions of live sea and fresh-water fish, full-sized fishing boats, 
models of lifeboats, including steam lifeboats, full-sized fish 
markets, and refrigerating vans for the conveyance of fish. The 
eovered space is over 300,000 square feet. To give some idea 
of the magnitude of the undertaking, we may mention that 
on the building in which the Exhibition isto be held the com- 
mittee have already authorised an expenditure of £20,000. They 
have a guarantee fund of £22,000. America is spending £10,000 
on her exhibits; and, looking to the long list of foreign countries 
that are competing, at least £100,000 will be spent in what they 
are sending us. America, Canada, Newfoundland, Norway, 
Sweden, the Netherlands, and Belgium have applied for an average 
of 10,000 square feet each for their exhibits; while China, Japan, 
India, Chili, and New South Wales take together 30,000 square 
feet. This will leave plenty of room in the covered space for 
home products, and for foreign countries that have not yet sent 
in their applications. From the United States we may hope to 
learn a good deal about the artificial propagation of deep-sea 
fish. Canada and Newfoundland, as British fishing grounds, are 
second to none. They possess a fishing-coast of over 4000 miles, 
and produce £5,000,000 a year, and employ 90,000 men and 
boys. An important fish trade has recently sprung up with the 
West Coast of America, The canned fish trade with the Pacific 
has risen from 4000 cases in 1866 to 928,000 cases in 1882. The 
total amount of salmon exported from the same quarter is 
45,000,000 lb. On this account much interest will be attached 
to the exhibits from the Far West. In a part of the building 
set aside for the purpose—or in specially-erected buildings in 
the grounds—will be shown in active operation the process of 
curing fish. Scotland, Germany, and Holland are the chief 
competitors in this section, and foreigners assert that they have 
something to teach us in this department. The amount of fish 
annually consumed in London is upwards of 130,000 tons, equal to 
1000 bullocks daily during the 313 working days of the year, and 
representing 90 lb. of fish for every man, woman, and child in 
the metropolis. The committee have secured the co-operation of 
the managers of the School of Cookery at South Kensington, who 
have undertaken to cook and present in the cheapest and most 
palatable form at breakfasts and luncheons, to be served in the 
Exhibition, dishes of what are considered the inferior fishes, 
This is necessary, as although, taking all the year round, the aver- 
age prices at Billingsgate of haddock, sprats, cod, herring, coal 
fish, plaice, ling, and hake represent only about 2d. per Ib., 
the second fish are not much known by the middle and 
upper classes in London. By presenting them in a dainty form, 
it is hoped to show that they are not inferior to fish that com- 
mand exorbitant prices, and this will benefit alike the London 
fish consumer and the fisherman on the coast. 

Amongst other thirgs attention will be specially directed to 
the utilisation of fish offal, which is often sold at 1s. to 1s. 6d. a 
barrel for manure. The utilisation of fish offal is attracting con- 
siderable attention in Norway, and Mr. R. W. Duff, M.P., in a 
recent lecture on the coming Exhibition stated that a grant 
was voted last year by the Norwegian Parliament to Mr. Sahl- 
storm, C.E., to carry on experiments in the utilisation of fish 


It may be here mentioned that exhibitors of inventions are 
under Act. 33 and 34 Vict. chap. 27. The Board of 
having certified that the Exhibition is calculated to pro- 
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mote British industry and prove beneficial to the industrial 
classes of her Majesty’s subjects, inventors, within six months of 
the time of the opening of the Exhibition, will be entitled to 
apply for letters patent. The secretary, after legal advice, 
has prepared a circular on the subject. The committee offer 
liberal prizes on various subjects, some of an engineering or 
mechanical character, as announced in THE ENGINEER of the 
15th Seotember, 1882. For instance, Essay No. V., for which 
prize of £100 is offered, is on “Improved Fishery Harbours— 
the principle on which they should be Constructed, and the 
principle the State should adopt in encouraging Harbour Accom- 
modation for Fishery Purposes.” Mr. Duif is of opinion that 
money properly laid out in harbours should come under the head 
of reproductive expenditure. Take the case of Fraserburgh, 
£100,000 was borrowed at 3} per cent. In ten years the number 
of boats fishing from Fraserburgh was doubled, while in the same 
time the harbour revenue and the value of the exports were 
nearly trebled. 

By the plan we give on p. 99, it will be seen that very large 
areas are taken by foreign nations, Russia, only a few days ago, 
deciding to take 10,000 square feet. The new buildings are very 
light wood structures, the principals being 50ft. in span, and 
built up of three thicknesses of deal boards, the two outer 
boards being fin., and the inner board 1}in. by 9in. deep. These 
thicknesses are, however, only nominal, as four of the jin. 
boards are cut from a 3in. deal and two 1}in. boards and a }in. 
board are also cut from a 3in. deal. The principals are of the 
same form as those already existing in the well-known entrance 
from Exhibition-road. They are very light, of good appearance, 
and cheap. There seems to be every prospect of the Exhibition 
being very interesting to the public generally, and not a little so 


to engineers. 


ON THE CAUSES OF GLACIER-MOTION. 


By Watrer R. Browns, M. Inst. C.E., late Fellow Trin. Coll., 
Cambridge.* 

THE question of the causes which produce the movement of 
glaciers, which was at one time so eagerly discussed, would appear 
to have slumbered for the last ten years. This cannot be said to 
arise from the fact that a perfectly satisfactory theory has been 
developed, and recognised as such by all inquirers. The ambiguous 
allusion to the subject in Sir John Lubbock’s presidential address 
to the British Association is an evidence that such certainty has 
not been attained. It is, indeed, generally supposed that the fact 
of the melting point of ice being lowered by pressure is somehow 
at the root of the matter; but a full explanation of the origin of 
this pressure in the case of glaciers, and of the mechanical fea- 
tures of the problem, has yet to be given. I may, therefore, -be 
pardoned if I draw attention to a different solution, proposed not 
iy myself, but by one of the greatest of English mezhanicians. 

y apology for doing so is that I approach the question as an engi- 
neer, not as a physicist; and that it is in its essence, as will be 
shown immediately, a mechanical rather than a physical problem. 
The following are leading facts of glacier-motion which must be 
accounted for by any valid theory on the subject:—(1) The 
poe of the movement ofa glacier are simply those of a solid 

y in a state of flow. (2) The present glaciers of Switzerland or 
Norway, which are the only ones which have been critically 
examined, are mere shrunken fragments of the glaciers of the great 
ice age. To take one instance, the present glacier of the Rhone is 
about six miles long, and, perhaps, 500ft. deep; but the old glacier 
of tne Rhone, which abutted against the Jura, was 120 miles long, 
and must have been 2000ft. to 3000ft. deep. The movement of 
such glaciers as this must also be accounted for in any satisfactory 
theory. (3) The glaciers of the present day are not confined to 
the temperate region ; they are found in much larger numbers and of 
much greater size in the Arctic regions. (4) Both in the temperate 
andin the Arctic regions glaciers move in winteras well as insummer, 
and by night as well as by day. That a glacier is ina state of flow 
was first proved by Forbes, and has since been confirmed by the 
measurements of Tyndall and others. Whilst the whole mass 
moves downwards, the top moves faster than the bottom and the 
sides than the middle; the upper layers must, therefore, be con- 
tinually shearing over the lower, and the medial over the lateral. 
A glacier, being a body in a state of flow, must move under the 
influence of forces powerful enough to overcome its resistance, and 
so produce this condition. The general phenomena of the motion 
of a glacier are exactly reproduced when a viscous body moves 
through a channel under the influence of its own weight. We 
have, therefore, to inquire whether the shearing resistance of ice is 
sufficiently low to enable us to regard a glacier as a viscous mass. 
The only experiments known to me on the shearing resistance of 
ice are those of Moseley—“‘ Phil. Mag.,” January, 1870. He found 
that with pressures from 100 lb. to 110 ib. per square inch, cylin- 
ders of ice sheared slowly across the two planes in contact, sliding 
over each other without losing continuity. The distance sheared 
through was about Zin. in half an hour. A load of 119 lb. per 
square inch was sufficient to shear through a cylinder of 1hin. in 
diameter in two to three minutes. From these experiments it 
would appear that the lowest shearing stress which will cause ice 
to flow is about 100 Ib. per square inch; but sufficient time was not 
allowed in the experiments to make this a matter of certainty. 
There is another way in which the shearing resistance of ice may 
be tested. In the case of a block of ice of vertical sides, gravity 
of course produces a shearing resistance along all planes passing 
through the base. Let & be the height of such a block in feet, and 
consider the shearing force due to gravity on any square foot of a 
plane making an angle § with the vertical. The shearing force is 


given by— 
This expression is a maximum when @ = 45 deg., and its value is 
wh 
then. 


What is the greatest height at which a vertical cliff of ice will 
stand? Iam not able to state this precisely, but it is very con- 
siderable. Mr. Whymper mentions crevasses in South America 
800ft. deep. Cliffs of fully that height have been seen standing 
out of water in the case of icebergs, and as so small a part of an 
iceberg projects above water, these cliffs probably extend below to 
a considerable depth. Taking, however, only 300ft. for the value 
of h, or for the maximum height of an ice cliff, this would give 
about 30 lb. per square inch as the lowest shearing force upon a 
plane of ice which would cause it to assume the condition of flow. 
Let us now suppose a glacier of thickness a, lying upon a slope 
whose inclination to the horizontal is 8: then the force, per square 
foot, tending to shear the ice at its junction with the slope, is 
clearly aw sin. 8. Supposing sin. 8 to equal 3, and that the shear- 
ing resistance is 30 Ib. per square te we get a = about 290. 
Hence we may say that a glacier lying on a slope of 1 in 4 will not 
move at all under its own weight, unless it be at least 300ft. thick, 
and that if it be more than this, the upper 300ft. will move as one 
solid mass, the part below alone representing the conditions of flow. 
It is needless to say that there are hundreds of glaciers which are 
less than 300ft. thick, and which at no part of their course have a 
slope anything approaching 1 in 4. We have now to show that 
the theories generaliy propounded for glacier action are all of them 
negatived by some of the foregoing considerations, These theories 
may be stated as follows:—{1) The glacier simply slides over its 


* From the “ Proceedings” of the Royal Society, No. 222, 1882. 
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bed as a solid body. This is negatived by the fact that some parts 
move faster than others. (2) The glacier flows under the action 
of its own weight, exactly as a viscous body flows. This is the 
theory of Forbes. It is disproved by the facts given above, which 
show that even on a slope of 1 in 4a glacier would not flow unless 
it was at least 300ft. thick. (3) The glacier moves by the crushing 
of its base. This has been disproved by Moseley’s experiments, 
which showed that the crushing resistance of ice was considerably 
higher than the shearing resistance. (4) The glacier moves by the 
melting of its base. This is the theory of Hopkins. He placed a 
block of ice at 32 deg. Fah. on a slab at a small angle, and found 
that it slowly descended as it melted. On this view the bottom of 
the glacier must always be in a melting state. But glaciers are of 
all sizes and thicknesses, and they move in winter as well as 
summer. Bessels ‘‘Die Amerikanisch Nordpol Expedition,” p. 398, 
measured the motion of an Arctic glacier, not apparently very 
thick, in the month of April, which is just when the winter cold 
would have sunk deepest, and found it considerable. Again, in the 
‘Zeitschrift des deutschen Geologischen Gesellschaft,” vol. xxxiii., 
p. 693, is an account of measurements of a Greenland glacier, both in 
winter and summer, which show that the motion in winter is only 
20 per cent. less than in summer. It has been suggested to me 
that the interior heat of the earth may be sufficient to keep the 
bottom of the ice from freezing; but this cannot apply near the 
sides, where the ice is shallow, and the freezing of a very small 
strip on each side would be sufficient to keep the whole mass from 
descending. Moreover, this cause would apply to masses of snow 
as much as toice. But it is known that masses of snow, though 
lying on steep slopes, do not descend in this way, even in summer, 
but melt away where they lie. (5) According to the theories of 
Tyndall, Croll, and others, the glacier moves not in the form of 
ice, but of water. These theories are based on the known fact 
that the freezing point of ice is lowered by pressure. Hence it is 
supposed that certain parts of a glacier are continually being 
exposed to so much pressure that they melt. The water escapes 
downward, and the pressure being relieved, it freezes again. 
The continuity of the glacier is further kept up by the pro- 
cess of regelation, according to which two pieces of ice if 
placed in contact form into one solid mass. The advocates 
of this theory hardly seem to consider how very small the 
lowering of the freezing point is for any ordinary pressure. 
It is only °0075 deg. per atmosphere. In other words, it will 
require a pressure of 2000 lb. per square inch to ee | ice at 
31 deg. instead of 32 deg. This is equivalent to the weight of a 
column of ice about 5000ft. high. It is needless to ask whether 
such a pressure can exist within an ordinary glacier, while on the 
other hand glaciers undoubtedly move at temperatures far below 
freezing point—in the Arctic regions below zero. It seems to be 
generally supposed that the pressure in the lower part of a glacier 
is due to the steeper upper portions; the glacier channel is spoken 
of asa mould, through which the ice is forced by pressure from 
behind. But in the upper glacier, slopes of ice or nevé are not 
uncommon at angles of 30deg., or even more. Such slopes usually 
do not even touch the more level parts cf the glacier below them, 
but are separated from them by a wide, deep crevasse called a 
Bergschrund. Of this the well-known ice wall of the Strahlpick 
is a conscipuous example. In other cases such slopes do not 
end in a aod at all, but die away upon the mountain side. 
It is certain, therefore, that ice or nevé is able to maintain 
itself at a high angle upon its slope of rocks, and therefore 
cannot possibly exercise pressure upon the of the glacier 
far in advance of its foot. The fallacy of this idea may be 
further illustrated by referring, not to modern glaciers, but 
to those of the great ice age. Can we suppose that the 
pressure of the snows about the sources of the Rhone was sufficient 
to drive that glacier down the valley to Martigny, round a sharp 
angle to the Lake of Geneva, through the bed of that lake, and on 
to the slopes of the Jura, a distance of more than 100 miles, in 
which the average slope was about 1 in 200, giving a propelling 
force per ton of ice of about 111b. only? All these theories have 
this in common, that they regard gravity as the sole and direct 
agent in the movement of glaciers, and the above considerations 
seem to prove that it is an agent far too weak for the work it has 
to do.* The only other agent which has been suggested, or seems 
likely to be suggested, to account for the motion of glaciers, is heat. 
This suggestion, as is well known, is due to the late Canon Moseley, 
F.R.S., and was to some extent worked out by him in papers -pub- 
lished in the ‘‘ Phil. Mag.,” 1869 and 1870. The mode of operation, 
on this theory, is well known. Ice is here considered merely as a 
solid body, obeying the ordinary laws of expansion and contrac- 
tion under differences of temperature. This it is known to 
do, the coefficient of linear expansion for 1 deg. Fah. being 
-00002856—Moseley, ‘‘Phil. Mag.,” January, 1870—which is very 
high. When a mass of ice, such as a glacier, suffers a rise in 
temperature, either through conduction or radiation, it will 
expand; this expansion will take place mainly in the direction 
where movement is easiest, that is, down the valley. If from any 
cause the temperature falls, the glacier will again contract; but 
since the expansion is assisted by gravity whilst the contraction is 
opposed by it, the latter will be somewhat less in amount than 
the former, and when the ice has returned to its original tempera- 
ture its centre of gravity will have moved a certain small distance 
down the valley. By such alternate expansions and contractions 
the glacier moves gradually from the top to the bottom of its 
course. That variations of temperature do take place in a glacier 
cannot be doubted, whatever be the condition in which it lies. 
This granted, the fact that it should move in the way described 
appears to me no more surprising than that the sheets of lead on 
whick Canon Moseley made his well-experiments did so move; and 
that the motion thus produced is of the character which answers 
to all the facts of the case, so far as they are at present known, 
can, I believe, be established. 

The controversy occasioned by Canon Moseley’s articles was 
unfortunately terminated by his illness and death before the 
matter had been fully cleared up. The main objections urged to 
his theory were two. The first was that a glacier is not one con- 
tinuous body, as assumed by Canon Moseley in his mathematical 
investigation, but is broken up into many parts by crevasses. But, 
in the first place, the assumption above mentioned is merely one of 
convenience, and not in the least necessary to the theory. A 
detached piece of ice would move in the same way as a glacier, or 
as the sheet of lead did in Canon Moseley’s experiments. Secondly, 
if a glacier is anywhere divided in its whole thickness by a crevasse, 
this is absolutely fatal to the gravitation theories, since there can 
be no pressure between the portions above and below this division. 
The only possible explanation of crevasses, on these theories, is 
that they are due to the glacier bending over a convex part of its 
bed. In that case the bottom half will be in compression, and only 
the top half in tension, so that the crevasse cannot possibly extend 
more than half way through the thickness. The second objection 
was that the conductivity of ice is low. Hence the effect of the 
heat would be confined to the layers near the surface, and could 
not account for the motion of the glacier asa whole. This objection 
does not seem to be confirmed by careful reflection upon the way in 
which such forcesact. Let us suppose a glacier 100ft. deep, of which 
each successive foot expands and contracts alike throughout, but 
adheres with a definite shearing resistance to the layers above and 
below. Let there be a rise in temperature, which does not extend 
beyond the uppermost 10ft. This layer will expand, and if it were 
free would expand to the full amount due to the increase in tem- 
perature. But its lower surface is not free. In expanding it will, 
therefore, drag the next layer after it, or, in other words, will cause 
it to expand also. The amount of expansion, however, will not be 
so great, because there will be a certain shearing extension at the 
plane of diwision between the two, The second layer will similarly 
cause an expansion in the third, and so on to the bottom. In con- 


* Another evidence against pressure from behind as a cause of motion 
is furnished by the very small size of many glaciers. Some of these, 
notably those of the class called “ glaciers remaniés,” are only a few hun- 
dred yards long, and cannot be many feet deep. 


sequence, the energy which would all have been exerted on the top 
layer, had that been free, will be distributed over the whole of the 
layers; and the extension of the top layers will of course be much 
smaller than it otherwise would have been. Should the tempera- 
ture then remain constant, the layers will retain their position, and 
adapt themselves to the new circumstances. If the temperature 
falls the layers will contract; but from the now opposing effect of 
yr they will not return to their original position. The top 
ayer which has extended furthest will be the furthest below its 
original position ; the second layer next, and so on. If we suppose 
the layers to be indefinitely thin, we have the condition of things 
in an actual glacier. The ice in any vertical section will, on the 
whole, move down the slope, but the top will move faster than the 
middle, and the middle than the bottom, exactly as it is known to 
do. The same holds with regard to a horizontal section, At the 
sides the ice will be held back, not only by the friction, but also by 
the protuberances of the rock, which compel the ice to shear over 
them. Hence the velocity there will be retarded, and will be less 
than that in the middle, which is com tively free. A more 
important objeetion remains to be considered, which is this. On 
the present theory the motion at any point on the surface of a 
glacier will be not continuous, but oscillating alternately down- 
wards and upwards, and the net distance by which it has descended, 
say, ina day, will be a mere fraction of the total distance through 
which it has moved in that period. If so, this alternate motion 
ought to have been noticed in the various observations which have 
been made upon glaciers, and this does not appear to have been 
the case. But, in reply to this, it may be remarked that most of 
the observations have only given the net movement of points on 
the glacier during iabeovele of a day or more, and therefore would 
not show the oscillations, Again, such observations have always 
been at points near the end of a glacier. Now the variations in 
temperature of a glacier will be very different at different parts, 
and the motion of the end of the glacier will, to a great extent, 
show the average result of these different advances and 
retreats in different parts of the higher regions. This aver- 
age result will, of course, be a steady progression down 
the valley, and the oscillatory movement at the end of the 
glacier may be so much masked by this as not to be readily observ- 
able. Lastly, it may be suggested as possible that a certain amount 
of expansion by heat may have the effect of giving a set to ice, so 
that it does not return to its original length when brought back to 
the same temperature. It this be so the oscillations would be much 
less marked, and at the end of the glacier would probably be indis- 
tinguishable. I may now draw attention to some phenomena of 
glacier action, which are explained by the heat theory, but which 
do not seem explicable on the gravitation theory. (1) It is well 
known that glaciers, when they emerge from a narrow gorge into a 
comparatively wide valley, spread out into a fan shape. The Rhone 
glacier is a well-known instance. A still better one is a small 
glacier in Norway, mentioned by Professor Sexa, which spreads out 
to five or six times its previous width. Now the effect of gravity, 
acting on a mass as a whole, is to carry it in one single direction, 
that of the steepest slope. The only way in which gravity can pro- 
duce such a spreading out is by the parts of the oe shearing 
over each other in the manner of a viscous solid. But the phenc- 
mena of ice cliffs, as mentioned aboye, show that ice does not 
spread from this cause, so that the fact seems impossible 
to explain by gravitation alone. On the heat theory it is, 
of course, perfectly easy; the expansion and _ contraction 
will take place in all directions where there is freedom to move. 
(2) Connected with this phenomenon is that of the longitudinal 
crevasses seen near the edges of glaciers, and particularly where 
they spread out in the manner just described. Now, on the gravi- 
tation theory, as remarked above, the only possible explanation of 
a crevasse is that the ice is bending over a convex surface, and 
that its upper part is thus placed in a state of tension, under 
which it breaks. Since, on the gravitation theory, every part of a 
glacier is exposed +o a severe pressure from behind, this explana- 
tion does not fit very well even for transverse crevasses; but to 
longitudinal crevasses it is clearly inapplicable, since the bottom of 
a valley is seldom or never convex in the direction of its width. 
On the heat theory the explanation is simple. We may suppose 
the heat energy communicated per square foot of surface to be 
about the same, whether near Po middle or edge of a glacier. 
This energy is expended in producing an expansion throughout the 
whole thickness of the glacier, as described above. Hence, the 
smaller this thickness the greater will be the amount of expansion, 
and the greater therefore the net motion which results. 
Hence the thinner parts of a glacier will always be tending 
to tear themselves off from the thicker, and thus longi- 
tudinal crevasses will frequently be found. (3) The striw 
which are so marked a feature of glacier-worn rocks become 
more easily explained on this theory. I have scen such strix, 
even in the hard hypersthene of Skye, which were a considerable 
fraction of an inch in depth. When we consider the enormous 
force necessary to plough out such a furrow in hard rock, it is 
almost impossible to believe that it was done by the simple passage 
over it, once for all, of a stone imbedded in the ice. If, however, 
the stone descended by a series of oscillations, so that it passed 
many times over the same spot, this difficulty is greatly lessened. 
(4) In conclusion, I may point out that the advocates of the gravi- 
tation theory are bound to explain what becomes of the heat 
energy which is poured into a glacier. When the sun is shining this 
radiant energy is always very large, although the temperature of 
the air may be low. In such cases the glacier does not melt; it is 
perfectly clear that it must expand, as any other solid must 
expand under the action of heat. If so, it seems unreasonable not 
to hold that the gradual descent by alternate expansion and con- 
traction must follow, as it is known to follow in the case of other 
materials. On the subject of the motion of Arctic ice, Dr. Rae, 
F.R.S., has kindly permitted the publication of the following par- 
ticulars :—‘‘ When in Greenland, in the autumn of 1866, I was ice- 
bound at the head of one of the fiords, and slept a couple of nights 
at an Eskimo’s house. A glacier about half a mile distant was 
then in full activity, the movement of which might, I believe, have 
been as visible to the eye as it certainly was audible to the ear, 
My own idea is that Arctic glaciers must have a downward motion 
moreor less during the whole year, summer and winter. Ibelieve the 
alternations of heat and cold—or, I should rather say, of tempera- 
ture—would of itself cause motion, especially near the upper 
surface. We know that ice 2ft. or 3ft. or more thick contracts 
very considerably in a few hours by a sudden fall of 15 deg. or 
20 deg. of temperature. I have found cracks in Lake Winnipeg 
3ft. or 4ft. wide, formed by this cause during a single night, almost 
stopping our sledge journey. This gap soon freezes up. Then the 
weather gets milder, the ice expands, and with the new additional 
formation is too large for the lake, and is forced up into ridges. 
This process goes on at every ‘cold snap,” alternating with milder 
weather. Now supposing a glacier for 10ft. or more of its depth 
contracts by cold, as lake ice is known to do, it will get a series of 
cracks probably in its longest axis, say from inland seaward ; the first 
snow-drift will fill up these cracks or some of them, and this filling up 
will tosome extent perform the same officeas the freezing of thecracl s 
in the lakes. The longitudinal extent of the glacier will be increased, 
A snowstorm always brings milder weather, which would expand 
the glacier, but as this expansion would naturally tend downhill, 
instead of up, the whole motion would be downwards, But even if 
the cracks I mention did not take place, the contraction by cold 
would pull the ice downhill, not up, whilst the expansion bf 
increase of temperature would tend to push the glacier downhill, 
so that these opposite actions would produce similar effects in 
moving the glacier, or such part of it as could be acted upon by 
external temperature, downwards. I may also add that when a 
crack, however slight, is formed by contraction, the cold is admitted 
into 0 body of the glacier, and increases the contracting power 
or influences,” 


“a “ Cold snap,” an American term meaning a rather sudden increase 
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RAILWAY MATTERS. 


THE President of the Mexican Republic declared, at the opening 
of Congress, that the railway across the isthmus of Tehuantepec, 
which ought to have been completed by 2nd June last, will now be 
made pe worked by the Government. 

THE Cologne Gazette states that the Frankfort and Mainz 
Chambers of Commerce have expressed to the German Minister of 
Public Works their hearty approval of the scheme for a first-class 
railway between Frankfort and Brussels, 

TuE Italian Minister of Public Works has authorised Baron 
Vautheleret, the promoter of the St. Bernard tunnel, to proceed 
with the works of the first portion of the line between Cuneo and 
Nice by Ventimiglia and the Col di Tenda. The works were to be 
begun on the Ist of February. 

Rattway wheels with paper bodies are being used on the 
Saarbruck Railway and are expected to be adopted on a large 
scale in Germany, as better than other wheels for running on the 
iron permanent way, of which there is now considerably over a 
thousand miles in use in Germany. 

Messrs. A. L. Nimmo AND C. Mrnns state that the Tilbury and 
Gravesend tunnel, for which they are engineers, and which will 
connect the London, Chatham, and Dover and the South-Eastern 
Railways with the Tilbury and Southend Railway near the new 
Tilbury Docks, will pass under the river wholly in the chalk. 

Mr. Jay GouLD is trying to improve New York morality. He 
gives as a reason for stopping the late trains on the elevated road 
the statement that ‘ The night trains are conducive to late hours 
and dissipation. If they do not run, people who would do other- 
wise will go home and the tone of society will be improved.” The 
citizens fail to appreciate this moral reform agency, and are 
petitioning the Legislature to compel the company to accommodate 
those whose business requires late trains, 

Tue doors on some of the first-class carriages on the Metropolitan 
Railway are so limited in their range of opening by the check strap, 
that they are caught when at about 90 deg. or less with the side of 
the carriage. The result of this is, that when a er opens 
the door and commences to step out to the platform, the door 
flies back in his face, especially if the train is on an outside curve. 
His or her arm or elbow will, moreover, come into violent contact 
with the inside handle, and an otherwise useful fitting is thus 
caused to do what may be serious damage. _ 

Wirt reference to a recent accident when the guards were 
broken from a locomotive by a rail across the line, we asked, why 
cannot guards be made strong enough to be of some real use? This 
question is more strongly presented as a comment on the following: 
—‘ The body of a stone mason of Masborough, was on Sunday 
morning discovered by a porter on the Manchester, Sheffield, and 
Lincolnshire Railway, near the Rotherham station. The body was 
severed completely in two, the head and upper part of the body 
being between the four-foot. The guard and brush of an engine 
were found lying four yards away.” Surely this mason must have 
been of enormous power and weight, or the guards were more 
than usually insufficient in strength. 

A SPECIAL train, composed of Pullman drawing-room and sleeping 
cars of the newest pattern, is to run from Calais on Friday, February 
23rd, in connection with the 10 a.m. service from Charing-cross 
and Victoria, and take passengers from London, Calais, and Paris 
to Florence and Rome, and also Indian mail passengers for Brin- 
disi. Holders of ordinary tickets will be allowed to travel by the 
train on payment of a supplementary fare, and berths are allotted 
by Messrs. Cook and Son. The train is timed to leave Calais at 
2.26 p.m. on February 23rd, reaching Turin the evening of the 
following day, Florence at 10 a.m. on the 25th, and Rome at 7.15 
the same evening, the whole time occupied for the journey from 
London to Rome being under two days ten hours. 


AN action brought by Herr Kaminski, lately a member of the 
Reichsrath, the Times correspondent says, is creating considerable 
sensation in Vienna among the general public. The plaintiff, a 
lawyer, and burgomaster of the town of Stanislau, which he has 
represented in the Reichsrath since 1873, brings a civil suit against 
Baron Schwartz, who obtained the contract for the construction of 
the Galician railways, decreed in 1882 by the Reichsrath, to recover 
& sum of 625,000f1., the remuneration stated to have been promised 
by agreement for the services rendered by him in assisting Baron 
Schwartz to obtain the contract in question. The efforts made b 
Herr Kaminski and his friends to procure the contract are detailed, 
In spite of the opinion of the Committees of the House, that the 
entire construction of the 407 kilometres should not be given to 
one, but to a number of contractors, Herr Kaminski succeeded in 
persuading the officials to the contrary, and also in influencing 
public opinion in Galicia. His associates not only procured very 
valuable technical information, but likewise the instructions given 
to the State engineers on the subjects of such contracts, and the 
names of the most dangerous competitors. 

ON the 6th inst. a meeting of the owners and ratepayers of the 
borough of Dover was held at the Town Hall, Dover, with a view 
to authorising the Dover Town Council to op the Bills 
deposited in Parliament for the construction of a Channel tunnel. 
The Mayor presided, and moved—‘‘ That this meeting consents to 
the order of the Town Council of the 23rd of January, 1883, that 
a Bill in Parliament to be cited as the South-Eastern and Channel 
Tunnel Railway Act, 1883, be opposed.” Mr. Pine, a working 
man, as spokesman of the working-class element present at the 
meeting, moved as an amendment that it was desirable, in the 
interests of labour and of the town, that the Submarine Conti- 
nental Railway Company’s scheme should be carried out ; and fur- 
ther, that Lord Richard Grosvenor’s scheme should be op , for 
while the latter would drain the wells and cut Dover off from a 
continental station accessible to the town, the former would be 
made in connection with a great harbour. The Mayor observed 
that there appeared to be a misunderstanding, as the working 
classes of the town were strongly protesting against the South- 
Eastern tunnel being op The Council entirely sympathised 
with the working-class element, and desired to see a hebat sonics 
but the Council were compelled to put in a formal opposition to 
the Bill in order to have a locus standi before the parliamentary 
committee, and, indeed, in order that they might be heard as 
7 for the town. The resolution proposed by the Mayor was 
carried. 

Tur works that the South-Eastern Railway Co, has in hand include 
some that are very costly and some that are important to it. The 
line is growing one of the greatest passenger lines of the country, 
more especially for upper class traffic. Ten years ago it carried 
about twenty million passengers, now it carries over twenty-six 
millions yearly, and out of these 4,500,000 travel in the two upper 
classes, both sets of figures being exclusive of season ticket 
holders. In the half-year that has just been concluded the 
South-Eastern Railway spent £168,095 on capital account, but in 
the half-year that has now been entered upon it proposes 
almost to double that sum, to expend, it is estimated, £304, B09. In 
the past half-year the largest item in the capital expenditure is 
that on lines that are pera open for traffic, only £16,542 having 
been expended on the Croydon and Oxted line, while a considerable 
sum has been spent on new working stock and on steam packets. 
In the half-year now entered upon it was anticipated that the line 
in course of construction, the Croydon, Oxted, and East Grinsted 
branch, will demand the expenditure of £40,000 additional, the 
largest part of the total; and £72,000 is given as the sum proposed 
to be contributed to the Woodside ond South Croydon line, to 
complete its expenditure; and a still larger sum, £100,000, is 
. estimated as likely to be spent on the Blackfriars and Bricklayers’ 

Arms line and widenings which in future half-years will claim 
£1,008,734 more. The total anticipated expenditure of the South 

rm aera, from the beginning of the present year 
is given as £3,065,473, or nearly a seventh part of the total sum 
that has already been spent. 


NOTES AND MEMORANDA. 


A cuxaP brilliant black can, it is said, be produced on iron and 
steel by applying with a fine hair brush a mixture of turpentine 
and sulphur boiled together. We have not tried it. 

AccorDING to Der Techniker, the hotel ‘ Zur Stadt Paris,” in 
Breslau, is now lit throughout by Herr Sandberger with gas 
obtained from human fceces, These are put ina retort, where they 
are not only dried but decomposed by heat, the chief products 
being a light yielding gas, carbonicacid, tar, oil, and ammonia. As 
in ordinary gas works, the tar and oil are separated, the gases 
washed by being passed through water, the carbonic acid fixed, and 
the light yielding gas purified for use. There remain in the retorts 
the ash-constituents with a portion of carbon, which the inventor 
designates coke. 

Iron in contact with lead, as in the case of railing bars fixed in 
the rails by means of lead, might remain unharmed if kept quite 
dry, or if eg, wd protected by a well maintained coating of 
paint. Paint is, however, seldom renewed until the action of air 
and rain has deteriorated so that corrosion of the iron takes place. 
Once moisture has access to the iron and lead, the otherwise almost 
inactive couple formed by the metals becomes active and corrosion 

roceeds rapidly, especially in atmospheres containing sulphur. 

ence the Ssaembetie decay of many of the old railings to be seen 
in London, some of which, with heavy bars, may be seen corroded 
to mere threads in the neighbourhood of the lead setting. 


In water containing saltpetre and air free from carbonic acid, 
lead and zinc, in experiments made by Professor A. Wagner, were 
attacked most violently; tin and Britannia metal a little; copper, 
brass, and German silver not at all. With air and carbonic acid’ 
present, zinc and lead were attacked most; copper, German silver, 
and brass were not more acted upon than by distilled water; tin 
and Britannia metal: were acted upon somewhat. None of the 
metals were dissolved when carbonic acid was absent; when it was 
present, perceptible quantities were dissolved. In carbonate of 
soda, and air free from carbonic acid, lead, copper, brass, and Ger- 
man silver lost nothing in weight, but zinc, tin, and Britannia 
metal were sensibly affected. Perceptible quantities of tin and 
Britannia metal were dissolved; none of the other metals entered 
into solution. It was not possible to pass carbonic acid into the 
wane oa as this would convert the carbonate of soda into bicarbonate 


THE annual rate of mortality in the week ending January 27th 
in twenty-eight great towns of England and Wales averaged 
22°4 per 1000 of their aggregate population, which is estimated at 
8,620,975 persons in the middle of this year. The places in which 
the rate of mortality was the lowest were Brighton, Leicester, 
Bristol, Portsmouth, Huddersfield, and Birkenhead. In London 
2670 births and 1548 deaths were registered. The deaths were 
9 per hour, and the births nearly sixteen. Allowing for increase 
of population, the births were 149, and the deaths so many as 
347, below the average numbers in the corresponding weeks of 
the last ten years. The annual rate of mortality from all causes, 
which had been equal to 20°5, 20°7, and 21°9 per 1000 in the 
three preceding weeks, declined to 20°4 last week. During the 
first four weeks of the current quarter the death-rate averaged 
20°9 per 1000, against 24°7 and 24°4 in the corresponding periods 
of 1881 and 1882, 

THE Registrar-General’s return for the week ending February 
3rd shows that the annual rate of mortality in 28 great towns 
of England and Wales averaged 23°7 per 1000 of their aggregate 
population, which is estimated at 8,620,975 persons in the middle 
of this year. The six places in which the death-rate was lowest 
were Portsmouth, Bristol, Brighton, Cardiff, Derby, and Notting- 
ham. In London 2750 births and 1643 deaths, or 9°78 per hour, 
were registered. Allowing for increase of population, the births 
were 96, and the deaths so many as 369, below the average num- 
bers in the corresponding weeks of the last ten years. The annual 
rate of mortality from all causes, which had been equal to 21°9 
and 20°4 per 1000 in the two preceding weeks, rose again to 21°7 
last week. During the first five weeks of the current quarter the 
death-rate ne only 21°0 per 1000, against 30°3, 25°0, and 24°9 
in the corresponding periods of 1880, 1881, and 1882. 

Some time ago Mr. Herbert. McLeod pointed out that the 
deterioration of ebonite surfaces was due to the combined action of 
light and air. He now writes to Nature: ‘“‘Some time ago 
it was remarked to me that our laboratory—an old greenhouse— 
was too light, and as a result all our india-rubber tubes would 
rapidly deteriorate. This led me to submit some pieces of ordinary 
black india-rubber to the same treatment as the ebonite in the 
former experiments. On October 11, 1879, four pieces of 
caoutchouc connector of 5 mm. internal diameter were taken, two 
were placed in test tubes plugged with cotton wool, and the 
remaining two inclosed in hermetically sealed tubes. One of the 
sealed tubes, and one of those plugged with cotton wool, were 
placed in a dark drawer, and the other pair in the laboratory 
window, with a north aspect, and in such a position that they were 
not under the influence of direct sunlight in the summer. To-day 
the specimens were examined. Both the sealed tubes were found 
to be slightly moist inside, and on opening them an organic odour, 
like that of an india-rubber shop, was perceived. The caoutchouc 
which had been exposed to air and light was covered with a thin 
brown coating, and on being bent this coating cracked; the end 
which had been most exposed to the light was rather brittle, and 
could not be eine. without splitting. The other three 
specimens were unaltered. All four specimens were slightly acid 
to test paper, but the quantity of acid was too small to be deter- 
mined. Mareck (Chem. News, xlvii. 25, from Zeitschr. fiir Anal. 
Chem. xxi.) has lately recommended the preservation of caoutchouc 
tubes, by keeping them in water when not in use. This is, no 
doubt, efficacious in consequence of the exclusion of air.” 


A TRIAL of an electro-magnetic motor, aérial screw, and 
bichromate elements constructed by MM. Tissandier for their 
directing balloon, took place in their aéronautical workshop at 
Point du Tour, on January 26th, before a large number of electricians 
and aéronauts. It was shown that the twenty-four elements, each 
of which weighs about six kilogrammes, give during almost three 
hours a current which rotates a screw of 2'85m. diameter, and 
about five metres of path, with a velocity of 150 turns in a minute. 
Nature says the motive power really developed may be estimated 
at that of four horses per hour. But in a paper read on the 22nd ult. 
before the Academié des Sciéncés M. Tissandier said :—‘*‘The 
system, with a total weight equal three men, gives during three 
hours the work of twelve to fifteen men. The two-vaned 
— steel wire and varnished silk—is driven by a small 

jiemens dynamo—120 turns of the former to 1200 of the latter; 
the battery being of thirty-four elements mounted in tension, and 
divided into four series. An element consists of a vulcanite box 
—four litres capacity—holding ten zinc and eleven carbon plates. 
Strong bichromate solution is let in or drawn off by raising or 
lowering a separate vessel connected by a tube with the battery.” 
The weight of all the machinery and elements is a little less than 
250 kilogrammes, The real effect on the air can only be found b 
cagacreents in the air, but according to measurements taken with 
a dynamo meter of the horizontal tendency to motion, it is about 
the same as in the experiment tried by Dupuy de Lome. The 
motive power of Dupuy de Lome having been obtained with eight 
men working his large screw, whose diameter was nine metres, it 
may be inferred that the results in the present case will be more 
advantageous in the ratio of two and a-half to one. These results 
are not very powerful when compared with the immense power of 
aérial currents. But MM. Tissandier have no intention of direct- 
ing their balloon against strong winds, Their object is to organise 
an apparatus with which rational experiments may be made in 
the air, and they have taken advantage of the most recent 
fr ile of science. If their elongated balloon answer their 

vi 2 advance will be registered in the history of 
aéronau' 


MISCELLANEA. 


Tue death is recorded of the celebrated physicist and optician, 
Johann Benedict Listing. 


THE Edison incandescent lamp is to be introduced into the cor- 
ridors and passages of the House of Commons. 


THE Giornale dei Lavori Pubblici states that public works to the 
value of 252,086,267 lire (£10,083,450) were sanctioned by the 
Italian Government during 1882, 

Messrs. FLEMING AND FERGUSON are about to construct a 
double ladder dredger for the Swansea Harbour Trust, which will, 
we believe, be the largest double dredger afloat, as it is intended 
to raise no less than 1000 tons per hour. 

M. pr Lesseps has now taken up Admiral Rondaire’s project 
for the inland sea in Algeria, to which he and twenty of his friends 
have subscribed 5000f. ( . The plan is to cut a canal between 
Gabes and Biskra, the chief centres of North African trade, con- 
necting several chotts, the first of which is fourteen times as large 
as the Lake of Geneva. 

THE progress of the construction of the Canada-Pacific Railway 
has been so rapid that seven and a half million acres of its land 
subsidy has already been earned, and as the Dominion land survey 
has not been able to keep pace with that progress, the Government 
have been forced to grant the company all the unoccupied odd- 
numbered sections in the old province of Manitoba. 

Ir is stated that in accordance with a scheme prepared by the 
Lords of the Admiralty a few months ago, for utilising in time of war 
or other emergencies merchant ships which may be available for 
armed cruisers, supplies of sixty-four pounder muzzle-loading 
Palliser converted rifled guns are now being despatched from 
Woolwich Arsenal to Bombay, Hong Kong, Capetown, and Sydney. 

THE Inman steamship pier on the North River, at New York 
caught fire at two o’clock on the morning of the Ist inst., and was 
totally destroyed, with large quantities of merchandise awaiting 
shipment. The loss amounts to a large sum. The steamship 
Egypt, temporarily docked there, was considerably damaged, but 
was towed out safely. Several other steamers lying alongside 
were also damaged, but no Inman steamer was injured. 

THE Royal Commission on Metropolitan Sewage Discharge met 
on Tuesday and Wednesday at No. 9 Committee Room, House of 
Commons. Present—Sir P. Benson Maxwell (in the chair), Sir 
John Coode, Colonel C. B. Ewart, C.B., R.E., Professor A. W. 
Williamson, F.R.S., Dr. De Chaumont, F.R.S., Dr. Stevenson, 
Mr. James Abernethy, F.R.S.E., and Dr. W. Pole, F.R.S., secre- 
tary. Further evidence was given on behalf of the Corporation 
of the City of London. 

THE steamship Tartar, lately built for the Union Steamship 
Company, has the following dimensions :—Length, 392ft.; breadth, 
47ft.; depth, 33ft. 6in. Estimated gross tonnage, 4359, with a 
displacement of 8000 tons. The Tartar is divided into thirty 
water-tight compartments, and has a double bottom constructed 
on the cellular system, extending the whole length of the ship, 
and capable of containing 500 tons of water as ballast. The ship 
is built to meet all the requirements of the Admiralty, and will be 
placed on their list of vessels for use in time of war. Her outside 
plating is doubled to erisure greater strength amidships. The 
dining saloon, on the upper deck forward, is 62ft. long, and of 
great height. Above the saloon is a large music room and ladies’ 
boudoir, opening on to the promenade deck, which is nearly 180ft. 
long. The engines have cylinders 50in. and 94in. diameter, with a 
stroke of 60in., and are 650-horse power nominal. 

In an article on “‘ Freeboard,” from a seaman’s point of view, the 
Nautical Magazine says :—“‘ Superstructures, no matter how or in 
what part of the ship erected, cannot add to the safety of the 
platform as represented by the lowest portion of main-deck, and 
consequently any reduction on that score-is manifestly a reduction 
of safety. The matter resolves itself into a simple argument. In 
estimating the freeboard for a flush-decked vessel, the chief desi- 
deratum is to have such an amount of clear side as will afford a 
safe platform on which the crew can go to and fro to work the 
ship, &c. Now, as vessels are constructed at present, is it not a 
fact that in loading and putting a ship down in the water, the deck 
ceases to be a safe platform for human life long before there is any 
danger of the deck, bulkheads, or hatches being stove in? Clearly, 
then, safety of platform is the point at which we must stop, and 
the erection of no superstructure either before or abaft the lowest 
part of that platform can make it any safer.” 


Mr. J. P. MacInnis, of 10, Victoria-chambers, Westminster, 
has made two new drawing instruments which have wide ranges of 
application and will no doubt be extensively used. One is what he 
calls a dead-beat adjustable sectioner, an instrument by the aid of 
which parallel lines may be ruled at any distance apart from about 
6 or 8 to 200 to the inch for sectioning, shading, and cross hatch- 
ing. The other instrument is a universal sector, which is an 
ingenious though simple instrument. It was specially designed for 
constructing scales to suit shrunk —- and lithographs; but it 
is equally well adapted : (1) To divide a line of any length, up to 
5in., into any number of equal parts; (2) to give the proportion, 
in decimals, of the distance between any two given points, to the 
distance between any other two given points; (8) to set off or 
determine angles; (4) to bisect, trisect, or otherwise sub-divide 
angles; (5) to find the centre of a given circle; (6) to reduce or 
enlarge ordinates of railway or other sections, curves, &c., in any 
desired proportion. 

In the International Electric Exhibition about to be held in the 
Rotunda at Vienna, the exhibits to be admitted are divided, 
according to the principle which they embody, into the following 
classes :—Class I., magneto-electric and dynamo-electric machines ; 
Class II,, galvanic cells, batteries, accumulators, thermo-electric 
piles; Class III., scientific apparatus, instruments for electrical 
measurements, electro-static apparatus; Class IV., telegraphs; 
Class V., telephones, microphones, photophones; Class VI., elec- 
tric lighting; Class VII., transmission of power; Class VIII., 
cables, wires, conductors; Class IX., application of electricity to 
chemistry and metallurgy; Class X., application of electricity to 
war; Class XI., railroad electrical appliances; Class XII., applica- 
tion of electricity to mining, navigation, and agriculture; Class 
XIII, electro-medical apparatus ; Class XIV., application of elec- 
tricity to automatic registration, to horology, meteorology, 
astronomy, and geodesy; Class XV., miscellaneous; Class XVI., 
application of electricity to domestic use, to art industry, and 
decoration; Class XVI., application of machinery to electrical 
industry, boilers, steam, gas, and hydraulic engines; and Class 
XVIII., historical collections, thods of instruction, biblio- 
graphy. 

At the annual dinner of the Carriage Builders’ National Asso- 
ciation, in Philadelphia, the Hon. Phineas Jones told of fast work he 
had lately witnessed in a carriage factory that turns out from 
15,000 to 20,000 carriages ayear. There is nothing like good high 
figures when they have to be thrown about in a general way, and 
the Scientific American reports that he further said :—‘‘I saw them 
setting tires. I noticed how fast they put the tires on the wheels. 
They put on fifty-three sets of tires in fifty minutes. That is work, 
and it isa fact. One man put the tires into the oven and took 
them out after they were heated. There were about sixteen tires 
heated all the time in the oven, and then there were two rollers 
driven by a belt revolving all the time, with a strong fire at the 
rear of it, and when the tires were taken out, two other men stood 
there and put them on. I timed them, and they put on a set a 
minute. And the man told me that one day, when the tire setter 
wanted to be away the next day, and it was then five o’clock in 
the afternoon—he told him those wheels had got to be tired the 
next day, and he said, ‘I will tire them to-night.’ There were 

-three sets of them, and he put them on in fifty minutes. 
Those are facts, I noticed one man setting tires, and I timed him 
with my watch,» He lit the forge and put-on a tire ajminute. I 
said that is lively work,” 


| 
| 


102 THE ENGINEER. Fes. 9, 1883. 
CONTRACTS OPEN.—POINTS AND CROSSINGS, EASTERN BENGAL RAILWAY. 


| 


| 
THE LETTERS 


1 


-|-——--m 


! 
| 
! 
| 
| 
| 
| 
| 
| 
\ 


i Te] 
J 


F 
E:F:ARE.T0.BE 
CAST ON THE CHAIRS 2 
WHERESHOWN 
=-5* > 
c 


OUBL 


D E 
SLIDE CHAIR.B, 


(al 


Lihitt 


OONTRAOTS OPEN. 


POINTS AND CROSSINGS, EASTERN BENGAL RAILWAY. 
Tue Eastern Bengal Railway Company requires tenders for 
points and crossings. The following is a list of the crossings now 


required :— 
ro 


16 Total number of crossings. 

The crossings must be made in accordance with the drawing, but 
with the respective angles required as mentioned above. The 
crossings are to be solid and reversible, of the design known as 
Messrs. Vicker’s, or of vey he design approved by the engineer 
in writing. They are to be of the very best crucible cast steel, or 
at the option of the engineers, of the very best forged crucible 
cast ae The check rails are to be of Bessemer steel. The 
remainder of specification and conditions of tender as usual. 
Tenders, which must be made only on a form supplied by the 
Eastern Bengal Railway Company, with specification attached— 
and for which there is a fee of 5s, to pay—are to be sent in by 
12 o’clock at noon on the 15th inst., addressed to Mr. E. H. Smith, 
Eastern Bengal Railway Offices, 44, Gresham-street, E.C. 

The Bessemer steel switches now required are :—Ten (10) sets 
ordinary points, to be marked Rn. 183, each set to be supplied 
with chairs, and to be complete in every respect, with the 
exception of the lever-box, lever, and weights, which are not 
required. The gauge of the railway is 5ft. 6in., and Cand Cas for 
crossings. 


A TWO-WAGON BRAKE. 

TuE difficulties attending the application of continuous brakes 
to goods trains, except in isolated cases, have long taxed the 
ingenuity of engineers to design a substitute. Since the trials 
with Newall’s mechanical brake in 1852, appliances of a most 
heterogeneous character have been tried, with varying, but 
generally speaking negative results. In the case of continuous 
brakes in general, the greatest weight is laid on the safety of the 
traffic, regardless of the increase of working expenses, whereas in 
the Austrian double brake for goods trains which we illustrate 
the problem has been exactly reversed. 

The number of brakesmen in goods trains required by the 
railway regulations of the Austrian Government forms so large 
an item in the working expenses that the general introduction 
of a good double brake becomes rather a “ financial” than a 
“technical” question. The requirements of such a brake are 
numerous. It must be capable of :—(1) Being applied to the 
existing ordinary spindle brake; (2) exerting on both the 
coupled wagons the retarding power of two brakesmen, without 
requiring more manual labour than is expended by one on an 
ordinary spindle brake; (3) being used either as a double-wagon 
or as a single spindle brake; (4) being coupled up or uncoupled 
rapidly; (5) being used in whatever position the brakesman’s 
seat is placed, that is, either face to face or at opposite ends of 
the wagons, or on the last wagon of the train; (6) being cheaply 
constructed and fitted, and requiring a minimum of expense in 
maintenance and repairs. 

The engraving represents two coal trucks of the Siidbahn type 
with the brakes attached. The brake spindle is of the ordi 
construction. The spindle lever is prolonged in front, so that 
in case the wagons stand with the brakesman’s seats face to face, 


with a new lever B, which is connected with the small crank lever 
D by means of the rod C. The lever B is suspended in a cast iron 
block F attached to the buffer beam, and is connected with the 
coupling lever K ofthe second wagon. The coupling lever K is 
the principal feature of the two-wagon brake, and has to com- 
plete the connection between the two wagons in such a way that 
the practical efficiency of the brakes is not affected either by 
the passage of sharp curves or by the compression of the buffers. 
This lever is divided into three parts: (1) The lever socket, 
suspended in a cast iron block L attached to the buffer beam, 
which is made of wrought iron, fitted with two metal cheeks, in 
which the lever rod can slide, and acts at the same time as a crank 
lever connected with the draw-bar of the brake rod of the second 
wagon. (2) The lever bar, of fiat iron, which has a longitudinal 
play in the socket, as described above, to accommodate itself to 
the play of the buffers. (3) An universal joint at the end of 
the lever bar, which admits of a lateral motion in passing sharp 
curves, and is fastened by a spring catch and chain to the lever D. 


FIG.3 
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connection with the coupling lever K is lifted, whereby the brake 
rod of the second wagon is tightened, and the action of the brake 
blocks on the wheels of both trucks simultaneously effected. 

An apparent disadvantage in the two-wagon brake is that more 
turns of the handle are required than in the ordinary system 
until the blocks are reir ws wheels, but as soon as the brake 
begins to act there are no more turns required to get the full 
effect than with one brake, and as two trucks are braked by one 
brakesman instead of by two, the loss in time is more than 
compensated by a twofold effect. The apparent loss of le 
on the brakes by compression of the buffers down an incline is, 
as will be seen by reference to the accompanying detail 


drawing of the coupling lever, fully compensated the 
increased tension on the draw-bar. 
When the buffers are compressed, as shown by dotted lines 


in Fig. 2, to a maximum of 200 millimetres, the le 
is proportionately reduced, the point A being pushed in 
to B; but as the point A moves in a perfectly horizontal 


The other end of the lever bar is fitted with a nose to prevent its 
falling out of the socket, and with a screw in the block to prevent 
its falling on to the rail. The brake rod P connects it with the 
coupling lever Q, with an intervening screw coupling R for pro- 
ducing an exactly corresponding position of the brake blocks on 
the second wagon. This is effected by applying the brakes of 
the first wagon with just sufficient force that the brake blocks, 
which are of cast iron, lie on the wheels without any play. The 
blocks on the second wagon are then adjusted to a similar ilar posi- 
tion by the screw coupling R, and the lock nut of the coupling 
tightened. The spindle is then reversed and the brake is ready 
for use. When the wagons are not coupled up ina train, the lever 
bar K rests in the box S under the second wagon, and the 
universal joint is fastened up by its bolt to the lever socket. 
When the wagons fitted with the two-wagon brake are intended 
to be used also singly, the whole apparatus must be fitted to 
each, and not divided over two, as shown in Fig. 1. When the 
brake handle is applied the motion of the lever of the 


the coupling can be more easily effected. The brake. rod is fitted 


line, it is naturally brought into a more elevated position in 
to the lever K; the latter is displaced in the Rode of 
C toD, and the tension of the draw-bar Z is increased to an 
amount equivalent to the loss of leverage. To insure this the 
two wagons forming a group must be connected by screw 
couplings instead of chains. This was tested by the Govern- 
ment authorities, who substituted spiral springs for the brake 
blocks, and found that the brake pressure remained exactly the 
same to whatever extent the buffers were compressed. Fig. 2 is 
an elevation of the coupling lever when not in use. The line 
of axis X Y indicates its position when the brakes are applied and 
the tension complete; the dotted axis U V shows the position 
under a maximum compression of the buffers when the brakes 
are on. Fig. 3 is an elevation of the original coupling lever with 
compensating ment for the reduced leverage by the com- 
pression of the buffers, which remains constant at 1 : 5. 
Amongst numerous experiments conducted under official super- 


shaft B is communicated through the rod C, and the lever D in 


vision during the two past years we quote the following :—A 
train weighing 200 tons, of which two wagons fitted with the 
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two-wagon brake were placed in the middle, and two at the end, 
each loaded with 10 tons, was started on the Vienna Verbin- 
dungsbahn and driven with the ordinary goods train speed along 
the horizontal and down the incline of 1:38. A stoppage was 
made on the latter with the two two-wagon brakes without the 
plication of the tender brake. The engine and tender were 
uncoupled and the train held in position, first by the two, 
by the middle brake alone. On the engine being 
again coupled up, three attempts were made to overcome the 
power of the brakes; at the second the train was dragged about 
a yard, and at the third a coupling screw gave way. 

Two pairs of wagons have been running for two and a-half 
years on the Siidbahn, and fifteen pairs for more than a year 
without requiring the least repair, and the Direction have decided 
not only to apply them to all new trucks, but also to any that 
come into the shops for big repairs. The brakes have also been 
adopted by the Nordbahn, Rudolfs Bahn, and Dux Bodenbacher 
Bahn, in Austria; by the Chemin de fer du Nord in France; and 
by the Russian Siidwestbahn. 

We are informed that the prime cost of adjustment to wagons 
already fitted with the ordinary spindle brake, so that it can be 
used either as a two or one-wagon brake, is about £17, and the 
weight of the parts 2001b. If applied as a group brake, the 
cost of fitting up two wagons amounts to about £20, and the 
weight of the parts to 220lb. The number of brakesmen is 
reduced by one-half, and the saving effected thereby will be seen 
from the following calculation :—With a rolling stock of 500 

of running goods wagons, at least 100 brakesmen can be 
with, equal to a yearly saving of £75 x 100, or £7500, 


or capitalised at 5 
whereas the prime cost of fitting 500 pairs of wagons with the 
Hardy group brake amounts only to £10,000. A similar saving 
in working expenses is also effected by the use of the two-wagon 
brake in mixed_trains. 


per cent, to a capital fund of £150,000; 


THE ST. GOTHARD TUNNEL.* 
By Herr E. WENDELSTEIN, of LUCERNE. 


THIS paper was intended to give a brief sketch of the methods 
employed in constructing and working the St. Gothard tunnel. A 
plan of the railway from Fluelen to Biasca is given in Fig 1, and a 
section of the tunnel, with the overlying rocks, is given in Fig 2. 

The tunnel forms a straight line in plan, Fig. 1, having a total 
length of about nine and a-quarter miles between the northern 
portal at Géschenen and the southern portalat Airolo. Theformer 
is at a height of 1109 metres above the sea—about 3640ft.—and the 
latter of 1145 metres—about 3760ft. From the northern portal 
the line rises with a gradient of 0°5 per cent.—1 in 200—to a point 
the Borger 4°9 miles—and falls 

wards the southern po: with a ient beginning at per 
cent., then changing to 0°2 per cent., and ending at 0°1 per cent. 
The trigonometrical and other methods by which the centre line of 
the tunnel was originally fixed, and adhered to during construction, 
will not here be entered upon. The construction of the long 
tunnel having been decided on, and the actual trace laid out, a 

tract was entered into with Messrs. Favre and Co., of Gen 
for the completion of the work, In this contract it was provi 
that the tunnel should be completed within eight years, This 


* Institution of Mechanical Engineers, 


time is much shorter than that occupied in the case of the Mont 
Cenis Tunnel, but that was b! by gunpowder instead of 
dynamite, and the boring machines had also been much improved 
in the interval. Asa matter of fact, the time occupied was about 
nine and a-quarter years of continuous labour day and night, the 
work having been commenced in the summer of 1872, and completed 
towards the end of 1881. 

The actual method of Langeny | the tunnel is shown by the 
section, Fig. 3, and is known as the Belgian method. A headi 
A was first driven at the of the tunnel, 2°5 metres broad an 
25 metres high—820ft. Side widenings B B were then made on 
either side of this heading, so as to complete the whole arch of the 
tunnel, which was then lined with brickwork. A bottom cut was 
then made in the floor, extending to the bottom of the tunnel, but 
lying almost wholly on one side of the centre line. This was made 
in two cuts C and D, and when this was completed, an abutment 
was still left on each side, one of them much wider than the other. 
The narrower one was then cleared out and the side wall put in, 
but the wider was merely cleared away so far as to allow the layi 
of a single line of rails; the clearing away of the remainder, an 
the building of the second wall, being reserved for some later period 
when a double line should be made necessary by the increase of the 
traffic. This, however, was so large, from the period of opening, 
that this second line is already being laid. A drain F is cut at the 
corner. The rocks gee thro by the tunnel have been 
described as follows az the official geologist, Dr. Stapff, taking 
them ‘in order from the north end. (1) The “‘ Finsteraar horn 
Massiv,” A B, Fig. 2, which is granitic gneiss, very hard and 
— and extends for about one-seventh of the distance. 
(2) The “Ursern Mulle” B CO, which is gneiss, rich in mica, with 


intervening quartzose and greenish layers. There was some. 
of walet te this dock, (3) The “ Gothard Massif ” of pure 
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gneiss, C D, the beds intersecting the axis of the tunnel at a high 
angle, and occupying about one-half the total length. (4) The 
“* Tessin Mulde” D E, which is mica schist, occupying one-fifth of 
the length at the southern end. This rock varied much, and 
yielded a good deal of water. The whole of the rock lay in beds 
nearly at right angles to the axis of the tunnel, and was favourable 
both for boring and blasting; except the granite, No. 1 above, and 
a length of about 380 yards of serpentine, situated about 5300 
yards from the north entrance; these proved very hard. There 
was also, about 2800 yards from the north entrance, a length of 
about 85 yards, F, Fig. 2, where the gneiss changed into a species of 
china clay. This became known, during the making of the tunnel, 
as the “pressure-length,” and gave great trouble by collapsing. 
ee the critical nature of this clay was not at first 
recognised. It was finally made secure by walling of great thick- 
ness and capable of resisting the extraordinary pressure. 

The motive power at both ends of the tunnel was furnished by 
the streams in the neighbourhood, but the conditions were by no 
means the same. At Airolo the only available source at first was 
the Tremola torrent, the supply of which in the depth of winter 
sometimes fell to 200 cubic metres per second. Toobtain sufficient 

wer it was n to lead the water from a vertical height of 

81 metres—594ft. Such a head, applied to quantities above 
horse power, is very rare, and occasions great practical diffi- 
culties. Besides the tendency to leakage in the pipes under such a 
pressure, the high speed of the issuing water, and consequently of 
the revolving turbines, forms a serious evil; since any want of 
adjustment or inferior workmanship causes great unsteadiness and 
consequent wear and tear. The water at such speeds has an 
extraordinary effect both on cast and wrought iron, and even on 
steel, riddling them with a number of small holes, and rendering 
renewal neces: in afew months. This effect is supposed to be 
due to oxidation, stimulated by impact and by the air contained in 
the water. Subsequently, in 1874, a long channel was constructed 
from the Bedretta Thal, so as to open a second source of supply. 
At Gischenen the supply was taken from the Reuss with a head of 
93 metres, and the minimum supply was from 1200 to 2000 cubic 
metres per second. The power thus obtained, amounting on the 
whole to 1500-horse power at Gischenen and 1120-horse power at 
Airolo, was made to actuate turbines driving quick-acting air- 
compressors. The speed of the compressors was 0°45 metre per 
second at Airolo, and 0°65 at Gischenen—SSft. and 128ft. per 
minute. At Airolo the turbines, originally three in number, were 
Ig: by Escher Wyss and Co., of Zurich, and are of the type 
led “‘tangent wheels” with vertical shafts. The diameter is 
1°20 metre—3"94ft.—thickness of metal 0°0277 metre—1'09in.— 
and speed 390 revolutions per minute, giving a tangential velocity 
at the outside of 24-5 metres—80°38ft. per second. The water is 
passed through a distributor with guide blades, having five orifices, 
any of which can be closed by acurved slide valve. The distributor 
and guide blade are of bronze, which in these cases lasts five or six 
times as long as iron or steel. Behind the distributor is a stop 
valve, composed of a principal valve having a second and smaller 
one in the centre of it. This latter is opened first and closed last, 
and thus diminishes the shock occasioned by starting and stopping 
the water under such a high pressure. The pivot of the turbine 
rests on four discs of hard bronze and two of hardened steel, all 
polished. The surfaces in contact are one concave and the other 
convex. At Gischenen the turbines were on the Girard system, 
constructed by B. Roy and Co., of Vevey. These have horizontal 
axes, and receive the water on a portion only of their circumference. 
The water passes through a distributor with eight orifices, regulated 
by a circular valve placed inside the revolving crown. The speed 
is 160 revolutions per minute, the outside diameter 2°4 metres— 
7°87ft.—and the number of vanes eighty. There were originally 
three of these, using each 800 litres per second—66 gallons—and 
each giving a net power of 250-horse power. In 1876 two similar 
turbines were added, each 5°05 metres outside diameter—1656ft. 
—using 480 litres—105°6 gallons—per second, with a head of 
73 metres—239ft.—and each giving a net power at the shaft of 
325-horse power, at seventy revolutions per minute. similar 
pair were fixed at the same time at Airolo. 

At Airolo three sets of air compressors were erected in 1873, by 
the “ Compagnie de Construction” of Geneva. These were of the 
Colladon type, and were made with interchangeable parts in order 
to reduce the time of repair to a minimum. The three sets of 
compressors and the three turbines were mounted in succession 
along the shop, Figs. 4 and 5, the compressors lying horizontally, 
while the turbines are vertical. Above each turbine is a horizontal 
shaft I, carrying a bevel wheel H, which gears into a pinion C on 
the turbine shaft. At each end of this shaft I, and in line with it, 
is another horizontal shaft L, having three cranks, to which are 
attached connecting rods from the three compressing cylinders. 
These shafts can be connected with the first shaft I by clutch gear 
V, so that one or both of the sets of compressors can be worked as 
desired. The compressors—Fig. 6—are double-acting, and placed 
parallel to each other. The piston-rods N pass through both ends 
of the cylinders, and are worked by connecting rods M from three 
cranks at 120 deg. from each other. The diameter of the cylinders 
is 0°46 metres (18*1lin.), and the stroke of the piston 0°45 metres 
(17°72in. ), which at 390 revolutions per minute of the turbine givesa 
mean piston speed of 1°35 metres per second (4°43ft). The position of 
the cranks gives a uniform motion without the employment of a 
governor. With this arrangement the four turbines may, at 
pleasure, be concentrated on three sets of compressors, compressing 
the air to nine atmospheres, or spread over five sets, compressing a 
much larger volume to six or seven atmospheres. To cool the 
air during compression, two methods are adopted. In the first 
Place the cylinder and its two covers are provided with jackets, in 
which there is a continual circulation of cold water. The piston- 
rod N is also made hollow, and carries within it a copper tube 
O O, 0°04 metre diameter (1°57in.). This tube, which is open at 
each end, has, near the middle, a collar Z of diameter equal to the 
bore of the rod, which it therefore closes. On each side of this 
collar the rod is pierced with three holes communicating with the 
interior of the piston, thus putting in communication the air spaces 
within the rod N, on either side of the collar Z. A small fixed 
tube Q passes through a stuffing box into the tube O. The cold 
water enters through the tube Q, returns from the other end out- 
side the tube O, passes through the interior of the piston to get 
from one side to the other of the collar Z, and returns to the pipe 
Y, whence it is conducted away through a flexible hose. By this 
means the surfaces in contact with the compressed air, both inside 
and out, are kept always cool, whatever the speed, and if the air 

no other cooling arrangement is necessary. Secondly, 
there are two spray injectors fixed at each end of the cylinder. 
The water for these is filtered first through a sand filter M, Fig. 5, 
and then through a wire sieve N. The object of this filtration 
is to geé rid of the fine granite silt found in Alpine water, and so 
to prevent the wear of the packings, &c. filtered water 
arrives at the compressors through the pipes V, passes through the 
air vessel E, is compressed by the pump D attached to the cross- 
head, and forced as fine spray into the cylinder. The volume of 
injected water is less than ,1,, part of the air compressed in the 
same period. It passes with the compressed air through the 
exhaust valve Sand through the pipes T, to the large reservoirs 
shown in Fig. 4, where the water is deposited. The air com- 
pressed in the tube T forms a ies of spring, which at each 
stroke gives back to the cylinder almost all the energy lost in com- 
pressing it. The compressors at Gischenen are similar in arrange- 
ment to those at Airolo, and have the same method of cooling the 
piston and cylinder. They were made by Messrs. B. Roy and Co., 
of Vevey. The turbines make 160 revolutions, and the driving 
shaft 80 revolutions per minute, the diameter of the cylinder is 
0°42 metre (16’5in.), and the stroke 0°65 metre (25"6in.). Each set of 
three compressors will compress 4 cubic metres (141 cubic feet) per 
minute to eight atmospheres total. The piston packing is formed 
of two bronze ings, with a between them, which is filled 
with water admitted through a hole from the inside of the piston. 
This water forms a liquid packing, and at the same times cools the 


walls of the cylinder during the stroke. Some of it also escapes 
past the rings, and entering the cylinder takes the place of the 
spray in cooling the compressed air; for this purpose it is raised to 
a higher pressure when necessary by a special pump. At each end 
of the tunnel two groups of compressors were added in February, 
1875, to the three sets of compressors first laid down and described 
above; the power of the latter falling short of the requirements of 
the work. Finally, in the summer of 1876, still larger power being 
required, two further pairs of large compressors of improved con- 
struction were laid down in a fresh building. 

Several different types of rock drill were employed more or less 
at the St. Gothard tunnel. Amongst these may be mentioned the 
Ferroux, the Mackean and Seguin, the Dubois and Francois, the 
Turrettini, the Burleigh, &c. The Ferroux drill was the first to be 
employed, having been invented in 1873 specially to work in this 
tunnel. In 1875 it was superseded by a simpler form devised by 
the inventor, and this improved drill did the greater part of the 
work from henceforward. As space will not allow of a description 
of all the varieties used, attention will be confined to this drill as 
the most successful example. The improved Ferroux drill is shown 
in Figs. 7, 8, and 9. It is of about half the weight of the older 
form, and less expensive. L is the main feeding cylinder, in which 
works the piston M, fixed to a hollow piston rod N. The outer 
end of this rod is connected to the larger or working cylinder T. 
In the latter works the striking piston O, which is prolonged into 
the piston rod B, carrying at its further end the chisel or bit. The 
piston O is conical at each end. At either end of the cylinder T 
are sockets at right angles to it, and in these work the small 

istons a a, which operate the entrance and exhaust of the air. 
These pistons are raised and lowered by the piston O, which as it 
reciprocates brings its conical ends under each of the plugs alter- 
nately, and so lifts it. The plug which is raised operates by the 
lever B to depress the other, and thus opens the other end of the 
cylinder to the outer air, whilst itself opening a passage from the 
compressed air in the chamber P to its own end of the cylinder. 
The piston is thus driven back to the other end, where the same 
operation recurs, and thus the reciprocation is carried on, The 
compressed air enters the cylinder L through a pipe closed by the 
cock I, and passes to the air chest P through the interior of the 
hollow piston rod N. At the same time, by pressing against the 
end of the piston M, the air forces the rod N with the working 
cylinder T attached to it against the rock to be drilled. On the 
top of the bearers A, which carry the machine, isa rack R. When 
the hole has been deepened by a distance equal to the interval of 
the teeth of this rack, the conical base C of the rod B has advanced 
so far as to raise the fork D, which has two pawls engaging in the 
teeth of the rack. When these are raised clear of the rack, the 
striking cylinder and its piston advance by the length of one tooth; 
and this goes on until they have advanced the whole length of the 
rack. A plug Z, having the compressed air below it, operates to 
keep the fork D down upon the rack, and to bring it down again 
the moment it is the piston rod. Tolprevent the striking 
cylinder from moving‘in the opposite direction, a small cylinder X 
is provided at the rear end, and is open to the compressed air. In 
this cylinder is a plug, which presses upwards against a stirrup, 
carrying, at its lower part, the cross piece H. This cross piece 
engages with two racks on the under side of the bearers A, and 
having their teeth in the opposite direction to that of the racks on 
the upper side. Whilst this piece H is engaged with the rack, no 
rear motion is possible, but it can be released at any time, to bring 
back the drill, by pushing down the stirrup. The rotation of the 
rod B, which carries the drill, is given by an inclined groove in the 
enlarged part of the rod. Into this groove, shown in section Fig. 5, 
fits a projection c from the ratchet wheel d. As the striking rod 
B advances towards the rock, the groove in it compels the wheel d 
to turn in the direction of the teeth. When the rod comes back 
for another stroke, the wheel is prevented from returning by the 
pawl F, and therefore the piston rod itself is compelled to turn. 
To bring the machine back when the hole is finished, the cock I is 
closed when the cock J is opened. The air then escapes from 
behind the piston M, while it enters through the pipe K K into the 
annular space on the other side of the piston, vod pushes it, with 
the striking cylinder and piston, back to the rear end of the 
cylinder L. The weight of the machine is about 180 kilogrammes, 
or 397 lb., and the quantity of air used per;stroke is 1°40 litres— 
0°31 gallon. The advantages claimed for it are diminished weight 
and cost, reduction in the number of parts, ease of maintenance, 
and durability. The drill is connected with the carriage by means 
of a pin passing through the plate Y. This carriage, which weighs 
about 2400 kilogrammes—2°4 tons—is shown in elevation and plan 
in Figs. 10 and 11. It is so arranged that, in a heading only 
2°60 metres wide—74ft.—the débris can be removed without shift- 
ing the carriage, as there is room for a small tramway, 0°30 metre 
gauge—11°8in.—to be laid beside the carriage. The débris is 
filled into small trucks running on the tramway, and from these 
into the tipping wagons behind the carriage. The carriage is 
arranged for six drills working together. These are placed three 
on each side, one above the other, and are mounted in sockets 
carried by arms which can be moved by means of screws; the 
workmen standing ‘at the side are able to manage these with 
facility. In order that the drills may be directed to —_ oe in 
the face and at any angle, the sockets at the front en A are 
made capable of sliding along the arm B, so as to traverse inwards 
or outwards as required. The movement is given by screws S lying 
lel to the arms. The arms are raised or lowered as a whole 
means of the vertical screws C. The arms in rear D D can 
also be raised or lowered by the screws T T, and the sockets on 
them E:E can.swivel round the arms, so as to give the drills the 
required angle to the vertical. 

e rock, after being blasted, was loaded into wagons, and 
hauled out of the tunnel by small locomotives worked by com- 
pressed air. At the face of the heading the rock was first loaded 
into small tip wagons, which were run back, on the narrow- 
gauge tramway already described, past the drilling machines, and 
then tipped into ballast wagons on a lower level. The locomotives, 
shown in Figs. 13 and 14, were built by Schneider and Co., of 
Creusot. The frames, springs, wheels, cylinders, cranks, reversing 
gear, &c., are all similar to ordinary locomotives. On the frame is 
mounted a cylindrical reservoir A containing the air under pres- 
sure. This pressure, of course, diminishes during the journey. 
From the reservoir the air passes through an automatic distributor 
R, where it is expanded down to the cylinder pressure, which is 
always kept the same. Between the distributor and the cylinders 
it passes through a small reservoir B, which acts as a heater, and 
at the same time prevents shocks to the valves when the engine is 
started or reonend The pressure in the main reservoir A is only 
limited by the power of the air compressors and the tightness of 
the joints in the pipes. In practice it reached 14 atmospheres— 
208 Ib. per square inch. By a special arrangement the compressors 
could be supplied with air at 7 atmospheres, at 
times when the efficiency would bes been too low, if compressing 
direct to 14 atmospheres. The distributor R, shown enlarged in 
Fig. 15, is coumenat of a cylinder A A, communicating by a pi 
Z with the main reservoir, and partly surrounded by a jacket BP. 
This jacket is filled with the partially expanded air, which can 
pass into it through two series of holes aa and 6b. From the 
jacket it passes to the cylinders through the pipe Y. Atthe end of 
the cylinder next to the holes )} there is a solid cover; the other 
end communicates with the atmosphere. Within the cylinder 
works a piston rod X, carrying two pistons. Of these, the upper 
one H is of the ordinary form, but the lower V is prolonged into a 
trunk C pierced with holes ee. The stroke is such that the front of 
the piston V never covers the holes } }, so that the end of the 
cylinder below the piston is always in communication with the 
jacket. The outer end of the piston rod carries a plate K, and a 
spiral spring N holds this plate apart from another plate L whose 
distance from the cylinder can be regulated by turning the screw 
M. This plate L being fixed, the spring tends to keep the piston V 
at the end of its stroke, and so to keep the holes ¢ e opposite the holes 
@ a, as shown in Fig. 15, If compressed air now enters through the 


pipe Z, it passes through these holes into the jacket B. But at the 
same time, its pressure being greater than the atmosphere, it tends to 

ush the piston H upwards against the pressure of the spring; and 
if its pressure be greater than the total resistance, the pistons and 
piston rod rise, the holes ee become blind with those a a, and the 
air ceases to into the jacket. Now, suppose the pipe Y to be 
opened, so that the air in the jacketescapes. Then the pressure on 
the bottom of the piston V diminishes, the piston descends, and 
the holes ¢¢ become partly open to thoseaa, The result of these 
two tendencies is that the area of the holes ee, open to aa, is kept 
of such magnitude as will cause the pressure of the air in the 
jackets to balance exactly the reaction of the spring. The piston 
is thus kept in equilibrium, and the pressure at which the air 
escapes is kept at a constant value. This value can be varied, if 
necessary, by screwing up the spring. The heating apparatus is on 
the Mekarski system. The reservoir B, Figs. 13 and 14, holds 
390 litres—86 gallons—and is fitted with pipes and gauge cocks for 
showing the water level in the interior—glass gauge tubes not being 

pplicable on t of the severe shaking and shocks to which the 
engine is exposed. The reservoir and the pipes leading to it are 
clothed with wood and felt. The mixture of compressed air and 
water passes out of the main reservoir through a pipe, furnished 
with a cock, and passing to the bottom of the heater, where, in 
order to divide the air into thin jets, it terminates in a rose, 
These jets are heated by the hot water, and the air then rises to the 
top of the reservoir, whence it is conveyed to the distributor R. 
From this it passes to a pipe running between the main frames, and 
dividing into two branches, which lead one to each of the working 
cylinders, 

To charge the engine, the cock between the main reservoir and the 
heater is closed, and the inlet pipe of the heater is coupled to a 
pipe leading from a fixed boiler. There are two outlet pipes from 
this boiler, one in the steam space and one in the water space, so 
as to give steam or water as required. The lower is first coupled 
to the heater, which is then filled with water up to the required 
level. This pipe is then shut off and the heater coupled to the 
other, and filled with steam up to the desired pressure. During 
the same time the main reservoir has been coupled to a pipe lead- 
ing from the compressed air mains, and has thus been recharged 
with compressed air. When the charging is completed the inlets 
are closed, and the cock between the main reservoir and the heater 
is opened : the engine is then ready for working. @ pressures 
are ascertained by three gauges, one on the main reservoir, ove on 
the heater, and one on the pipe leading to the working cylinders, 
The principal dimensions, &c., of the engines are given below :-~ 


Capacity of the large reservoir es 8 . 268 cubic feet. 

Length of 11 64ft. 
Thickness of steel shell plate .. .. .. .. 0°59in. 
Thickness of the dishedends .. .. .. .. 0°67in. 
Capacity of the heater Re +. «+ 18°77 cubic feet. 
diameter of heater 2-62ft. 
Length of ” 2°80ft. 
Thickness of steelin ,, 0 
Diameter of cylinder .. 8°03in, 
Stroke of cylinder .. .. 14‘17in, 
Diameter of tread of wheel 2°49ft. 


Volume swept through by piston in each 


Volume swept through by both pistons per 
metre forward .. 0°692 cubic feet. 


Absolute initial pressure of compressed air 
in the principal reservoir .. .. .. 170°6 Ib. per sq. in. 
Constant absolute pressure on entering the 
Extreme length of engine from buffer to 
Weight of engine (about) .. +» «. 74 tons, 
The cost of the tunnel cannot be given with any great exactness, 
but the total cost man be taken as follows :— 
1) Blasting of tunnel, making of watercourses, &c. 41,700,000f. 
2) Masonry, &c., insidethetunnel .. .. .. .. 18,300,"00f. 


Total .. .. 55,600,000f. 

To this must be added the cost of various extra works, of the 

reliminary work of triangulation, &c., of repairing of damages, of 

liasting and laying the line, of materials, signals, telegraphs, &c., 
which together may be taken at 2,000,000f. This makes the total 
cost of the tunnel about 58,000,000f., or for a length of 14,890 
metres 3900f. per metre—£140 per yard—or in round numbers, 
£250,000 per mile. With regard to special items, the cost of blasting 
was, on the average, about 46f. per cubic metre—28s, per cubic 
= The cost of walling per cubic metre may be taken as 
follows :— 


Hewing and transport of stone, and selection and 
transport of rubble for packing... .. . asf, 
Hydraulic mortar and cement 6f. 
Centres, scaffolding, &. .. Sf. 
Superintendence, &... .. 6f. 
76f. 


Total 
(Say 45s. 6d. per cubic yard.) 


LETTERS TO THE EDITOR. 


STORAGE OF POWER, 


Sir,—The able leader on this subject, which appeared in THR 
ENGINEER of the 26th ult., reminded me of some remarks made 
by Professor W. E. Ayrton, in a lecture, entitled “‘ Electricity as 
a Motive Power,” which he delivered on August 23rd, 1879, at 
Sheffield, in connection with the visit of the British Association to 
thattown. From a report of that lecture I find that the Professor, in 
suggesting the electrical decomposition of acidulated water as a 
means of storing electric energy, said that the gases could be pro- 
duced as easily under great pressure, and that at a pressure of 
thirty atmospheres bottles containing a cubic foot of hydrogen and 
half a cubic foot of oxygen would supply energy nearly equal to 
60-horse power developed for one hour, or 1-horse power for two 
days and a-half. As this seems very favourable as regards the 
quantity of gas required, I should like to know if it has ever been 
ascertained what percentage of the power required to drive the 
dynamos would be re-developed by the oxy-hydrogen gas engine. 

If the cost and the waste be not excessive, this means of aoring 
power might often be found convenient. Besides the great n 
there exists for portable motive power as a substitute for that of 
animals, the main difficulty connected with the utilisation of tides 
is the want of an economical method of storing a large amount of 
energy, and thus rendering the power derivable from that great 
but intermittent source constant. ARTHUR OATES. 

February 6th, 


STEAM ON TRAMWAYS, 


Sir,—My attention has only just been called to the recent 
correspondence in your journal with reference to the economical 
working of steam tramways, and in order to remove the mis- 
apprehension existing in the minds of some of your readers, I 
hasten to inform you that from my practical knowledge on the 
subject, extending over some two or three years, and having refer- 
ence to several successful lines in this country, I can affirm most 
positively that steam traction is much more economical than horse 
traction. 

The favourable results shown in the working of the Stockton and 
Darlington tramways—in which case, I observe, the cost averages 
about 24d. per mile—have also been secured on the Rhineland 
steam tramway—Leiden to Kutwyll—for which Lacted as managing 


The engines in use on these lines are of Messrs, Merryweather’s 
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construction, and the average of 24d. per mile includes coal, oil, 
wages, and ordinary running repairs and renewals, 

Tam collecting fuller details regarding the working cost, and 
will address to you another communication embodying the figures 
ascertained. CRANS, 

The Hague, February 6th, 


S1n,—I notice on page 91 of your last issue a letter from Messrs. 
Marple and Co., giving a statement of the expenditure on No. 3 
engine ba | on the Wigan tramway, the result of which they 
state as 3°75d. per mile, From my experience, extending over 
some years, I am led to think this estimate too low, and 
that Sd, per mile is much nearer the correct cost. I notice that the 
driver's wages are taken at 30s. per week of seven days, and as 
tramway engines generally work for sixteen hours per day, the 
wages of the man would be 34d. per hour. I submit that this is 
only one-half of what ought to be paid to a yt skilled driver, 
and that locomotives in public streets should not be driven by 
other than well skilled and intelligent men. I notice further that 
the experiment has been made during the lightest months of the 
year, viz., from February to October. The expenses and liability 
to accident would be much greater during the other three 
months. No allowance is made for rent, taxes, office expenses, 
superintendence, insurance, gas and oil for lighting, files, and tools, 
and the many other items constituting what we may call the trade 
expenses, I feel sure that if all these matters be taken account of 
the estimate will exceed rather than fall short of 5d. per mile. 

Henry HuGues. 

Leicester Machine and Engine Company, 

February 6th, 

Sir,—Having lately noticed two or three letters in THE 
ENGINEER in reference to the engines now working the Wigan 
tramways, and praising their superior qualities, I think it only 
fair that your readers should be acquainted with both sides of the 

ti The d extract from the Wigan Observer, of last 
Saturday’s date, reporting the proceedings of the Pemberton Local 
Board, will show that the working of the Wilkinson engine is 
not all that could be desired. After the subject of the working of 
the tramways had been discussed by the members, ‘‘ Mr. Shortrede 
moved that the Board of Trade be memorialised not to renew the 
licence of the Wigan Tramways Company for the use of steam 
until one of their inspectors had communicated to the Board as to 
the numerous complaints of the inhabitants of the district with 
reference to the emission of steam and smoke from the engines, 
and generally as to the working of the same.—Mr. Widdows 
seconded the motion, which was carried unanimously.” A. B. 

Wigan, February 7th. 


THE PRINCIPLES OF MODERN PHYSICS, 


Sm,—I think your readers will agree with me when I say that 
Mr. Browne is not too courteous, If my arguments are not 
worthy of notice, he should pass them over in silence. If they 
are worthy of notice, then they deserve full consideration. 
However, I will let this pass. Indeed, I feel too much obliged to 
Mr. Browne for suggesting Attwood’s machine as an example of 
the truth of his view and the falsity of mine, to feel vexed by 
the tone of his last communication. Quem Deus vult perdere 
prius dementat. If Mr. Browne had 
searched carefully he could not have 
selected a better illustration of the accu- 
racy of my views than is supplied by 
i, | Attwood’s machine ; indeed, I gather from 
f | the fact that he selected it, that he can 
| possess but a superficial knowledge of 
what that machine does and of what it 

is intended to teach; in no other way 
} can I understand why he should arm me 

c with so powerful a weapon. 
I enclose a diagram sketch of Att- 
wood’s machine. It will be seen that it 
| consists of nothing but a stand some 
10ft. or 12ft. high, at the top of which 
is a very light and accurately-turned 
grooved pulley E, the axis of which rests 
on friction wheels. Over the — is 
passed a very flexible silk cord, which 
2 carries at either end a weight A B. These 
. weights are carefully adjusted to exactly 

balance each other. 

In the framing are fixed two pins D D, 
between which one of the weights can 
descend; on the top of this weight, 
when pulled up to the top, is laid a 
bar C. This bar disturbs equilibrium, to use conventional lan- 

e, and the weight begins to descend, and will continue 
to descend with increasing velocity until the pins are reached. 
These stop the bar C from further descent, and the weights then go 
on without it—one rising, the other falling, the velocity diminishin 
very slowly under the influence of pulley friction, the force require 
to flex the cord, and the resistance of the air. 

Now, let us see what this machine is intended to do. It was 
devised towards the close of the last century by Mr. Attwood, in 
order to aid in determining the value of g, or in other words, the 
numerical value of the influence of gravity. It became nece 
that the speed with which a weight fell should be reduced as muc 
as possible in order, among other things, that time should be avail- 
able for observing the behaviour and velocity of the falling weight. 
There are but two ways of reducing the rate of fall, and these 
consist in, first, reducing the influence of gravity on a given mass; 
secondly, augmenting the mass of a body without at the same time 
augmenting the influence of gravity. The first object could only 
be attained by removing the mass to a great distance from the 
earth, which was out of the question, although experiments have 
been made on the tops of high mountains, where, of course, bodies 
weigh less than they do at the surface, and in very deep mines, 
where they weigh more. The second plan alone was available, and 
it was carried out in Attwood’s machine. We have in this two 
weights A and B, say each weighing 11b.; but these weights 
balance each other, and may for the required purpose be said to 
have no weight, though they do possess mass. Now, the velocity 
which can be imparted in a given time to any mass varies directly 
as the force, Thus, for example, if the force of gravity were 
doubled—that is to say, if everything weighed twice as much as it 
does—the — of matter in it—mass—remaining unaltered, 
the value of g would be doubled, and falling bodies would fall twice 
as fast as they do now. If, on the contrary, the action of gravity 
were reduced to, say, one-tenth of what it is now, then would the 
rate of falling be one-tenth what it is now, and so on. Now, in 
Attwood’s machine we have a mass represented by our two pound 
weights, and if we add to them a bar weighing, say, one-tenth of a 
pound, we shall then have a mass equivalent to 2‘1lb., while we 
shall then have a gravitating force only equal to 7; of that normal 
to such a mass. Therefore, the rate at which the weights will 
move, the one ascending and the other, with the bar, descending. 
will only be , of the rate at which the little bar alone, or either 
or both of the weights alone, would descend. 

It will be seen that in all this there is nothing whatever to indi- 
cate that there is a greater pull—as Mr. Browne would have the 
readers of THE ENGINEER believe—on one end of the rope or silk line 
than there 1s on the other. It is, indeed, impossible to see how 
this could be ; for the friction of the pulley is almost infinitesimal, and 
the two pound weights simply balance each other. As for the little 
bar that is entirely in the hands, so to speak, of gravity, and the 
whole action of the three weights is homogeneous and aygnone the 
same in every respect as if we dealt with a single mass, on 
which the inflyence of gravity was reduced to x; of its 
normal power, The impulse of the little weight is accurately 
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divided between the two weights A and B hanging on the cord. 
One-half that impulse is expended in accelerating A, the other 
half is expended in accelerating B. The resistance of A to 
acceleration upwards is precisely the same as the resistance of B to 
acceleration downwards, Mr. Browne cannot dispute this. Again, 
the weights A and B are identically the same by the conditions of 
the questi Cc quently, we have precisely the same forces 
operating at each side G F of the string, and the resistance is, as 
I have said, exactly equal to the motive force. The influence of 
the small weight, phe Browne will, I have no doubt, see on 
reflection, is by no means confined to either A or B, but is divided 
between the two. I venture to ask Mr. Browne what he imagines 
takes place when the bar is removed by coming in contact with the 
pins D? While the bar was on, he asserts that there was a greater 
pull on one end of the line than there was on the other. On its 
removal the strain was, I presume, equalised. Would it be possible 
to prove this by any conceivable form of apparatus? 

At the risk of trespassing too far on your patience, permit me to 
put this question in another aspect :—: 

Let us suppose that the pull at one end of the line was 1‘1]b., 
at the other end 1 Ib. only. 

Now the whole force of acceleration we have seen to be concen- 
trated in the 0°1 lb.; consequently, if this be the case, acceleration 
is produced wholly by the action of the 0°1 on A only, and as B 
received none of its influence, we find that it has been accelerated 
without the exercise of any force on it, which is absurd. 

But let us suppose that B offered no resistance to the accelerating 
force due to the bar D. Then we find that a force was expended, 
and yet did not overcome a resistance, which is also an absurdity. 

Let us suppose that there is some resistance which is less than 
the force, and let us call this z and the force y; then as x does not 
equal y there must be a balance left over, which we may call z, but 
z is a force, whieh we find expended upon nothing, which is also an 
absurdity. 

In one word, the case admits of but one solution, namely, the 
string simply establishes continuity in a convenient form between 
the two masses, which are to be regarded as one. If these masses 
did not offer a resistance by virtue of their inertia—to use once 
more conventional terms —the little weight would fall at the 
normal rate of 16ft. in the first second; but they do offer 
resistance, and the velocity is retarded; but they both offer pre- 
cisely the same resistance, and one-half the puil of the bar is, as I 
have explained, expended directly on one, and the other half is 
expended indirectly through the medium of the cord on the other 
or A, and the resistances to overcomie, and consequently the 
strains at each end of the cord, are the same; and if Mr. Browne 
will try the experiment, and will insert the most delicate spring 
balances he can get into the line at opposite sides of the pulley, he 
will find that these balances will register the same strain. If he asks 
me why is motion produced under such conditions, I reply that it is 
due to the direct contact with the bar C of some form of matter 
already in motion; and this is the cause of what is commonly 
known as the attraction of gravitation. 

It may, Une pe be worth while to point out that Mr. Browne 
stands almost, if not entirely, alone. am not aware that he has 
the support of a single authority, save on one point. Boscovic' 
held a eey about the non-existence of matter and the existence 
of force centres somewhat like Mr. Browne’s. Now my views are 
simply those heid by almost every great authority who has written 
on the subject. Mr. Browne has read Mr. Stallo’s book, and he 
will find in it the names of such men as Newton, Leibnitz, Bernoulli, 
Euler, Secchi—in short, of almost everyone who has written on 
the physics of the universe. They one and all have held the views 
which I have endeavoured to prove to be correct, andI have 
insisted on the accuracy of these views, because there has come into 
existence a class of teachers and a type of treatises which are utterly 
inimical to all progress. The idea of matter being capable of 
exerting of itself attraction or repulsion bars the road to all inquiry, 
and Mr. Browne knows, if he dared admit so much, that the 
greatest thinkers that have ever lived have rejected as absurd the 
idea of attraction. In his ‘‘ Foundations of Mechanics” he has 
attempted to gloss over the expression of Newton’s views on this 
subject, in ignorance, no doubt, of what Newton really did write. 
In his third letter to Bentley, Newton writes, ‘‘ That gravity 
should be innate, inherent, and essential to matter, so that one 
body may act upon another at a distance through a vacuum, without 
the mediation of anything else by and through which that action 
may be conveyed from one to another, is to me so great an absur- 
dity, that I believe no man who has in philosophical matters a 
competent faculty of thinking can ever fall into it.” From this 
we can gather what estimate Newton would have formed of Mr. 
Browne’s “ faculty of thinking.” 

I may, perhaps, be pardoned if I take up a little more space by 
calling attention to an admirable paper by Professor Oliver Lodge 
“On the Ether and its Functions,” now being published in Nature; 
and I do this, first, because in it Mr. Browne’s views are referred toin 
not very flattering terms ; and because, in the second place, by aban- 
doning all the absurd notions about attraction, repulsion, and action 
at a distance which have so long disgraced science, Professor Lodge 
has arrived at something really like a consistent theory of the cause 
of gravitation. In THE ENGINEER for July 9th, 1880, I gave an 
attempted solution of the same problem, and it will be seen that 
my theory and that of Professor Lodge harmonise very closely. 
Professor Lodge writes: ‘‘ Let us think ”—of the ether—‘“‘ simply 
and solely of a continuous frictionless medium possessing inertia, 
and the vagueness of the notion will be nothing more than is 
proper in the present state of our knowledge. We have to try and 
realise the idea of a perfectly continuous, subtle, incompressible 
substance pervading all space and penetrating between the mole- 
cules of all ordinary matter, which are imbedded in it and con- 
nected with one another by its means, and we must regard it as 
the one universal medium by which all actions between bodies are 
carried on.” In another place Professor Lodge writes: ‘‘Gravita- 
tion is explainable by differences of pressure in the medium caused 
by some action between it and matter not yet understood.” 

Now the theory I have put forward is this: Let us suppose that 

we have in a vessel, of Which the 
vt circle A is supposed to be a cross 
section, two bodies, B and C, 


freely suspended. Let the vessel 
be filled with some homogeneous 
fluid as, for example, steam. Now 
let it further be supposed that 
these balls B and C are kept cold, 
then the steam will rapidly con- 
dense on their surfaces. The re- 
sult will be arush of steam from 
all directions toward them. Ihave 
shown but two of these rushes by 
the arrows. The steam between 
the two will bein the condition of 
: the ass between two bundles of 
hay, and will rush with much less force towards the surfaces than 
will the molecules outside denoted by the arrows. The force of 
the currents denoted by the arrows will therefore be much greater 
than that of the current between the two, and the balls will be 
driven together, and the closer they get the less will be the energy 
of the fluid between them. Now, if we could sce this take place 
in an invisible medium like steam we should say the balls attracted 
each other if we did not know better ; but, in Professor Lodge’s words, 
we have here ‘differences of pressure in a medium,” only we do 
understand the cause of the difference in the case of steam, but 
we do not yet know the cause in the case of gravity. But we 
have a very precise illustration of it in the case of magnetism, in 
which the currents shown by the arrows in my sketch are in one 
sense actually set up by a steel bar. 

As to the cause of motion, Professor Lodge’s views and mine are 
agen identical, namely, that the thing moved must not only 

pushed by something already in motion, but pushed behind, or, 
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in the words of Newton, all force is not merely vis impressa but 
London, February 3rd. 


THE MANCHESTER SHIP CANAL, 


Srr,—In pursuance of the scheme advocated in a letter in THE 
ENGINEER of the 26th ult., I desire to lay before you approximate 
calculations which show, I think, conclusively the advantage, from 
that point of view most appreciated by the public—the monetary 
nt the land cut from m to Runcorn in lieu of the river 
scheme, 

Engineers acquainted with the cost of work will see that, although 
the actual nature of the work is necessarily to some extent 
hypothetical, the prices err on the side favourable to the adaptation 
of the present river to ocean steamer navigation; and those 
attached to the canal project are in excess rather than otherwise. 
It is, of course, very difficult to estimate the cost of the former, 
but I believe the following is a very moderate computation :— 


River Scheme, 


& 8. d. 

51,321,600 cubic yards dredging and removal to 
suitable place, at 3s... .. «+ «+ 7,698,240 0 0 
1,408,000 cubic yards training walls, at 6s... .. 422,400 9 0 
Entrance, Liverpool end, say .. .. «- 25,000 0 0 
8,145,640 0 0 
Garston-Runcorn Canal Scheme. 
s. d. 
768 acres land, at £350.. .. 2. «+ oo ses 267,050 0 0 
22,795,000 cubic yards excavation, at 1s. 6d. 1,709,625 0 0 
720,000 square yards pitching, at6s. .. .. .. 216,000 0 0 
Entrance, Garston end, sa ee ae 25,000 0 0 
No. 2 bridges and ap} for local traffic .. 50,000 0 0 
2,267,675 0 0 

Deduct: 

27 acres agricultural land restored, at £150 .. 50,550 0 0 


2,217,125 0 0 
Thus the river route will entail an initial expenditure of 
nearly six millions sterling more than the land cut. It will 
require far greater maintenance outlay, and it will be longer 
than the latter by about 24 miles. J, GLOVER, 
Birkdale, February 7th. 


PREVENTION OF SCALE IN STEAM BOILERS. 

Sir,—In THE ENGINEER of 2nd inst. you inserted two letters on 
the above subject which disputed the accuracy of our statement. 
Your correspondents appear only partially to understand the 
matter. They say what is perfectly true as regards the effect of 
caustic soda on water containing iron in solution, But they 
apparently are not aware or entirely ignore the fact that caustic 
soda when used in steam boilers causes corrosion—that is to say, 
there is a constant eating away of the iron. This iron in solution 
remains inside the boiler suspended in the water, and is eventually 
precipitated by the daily introduction of fresh caustic soda. The 


h | caustic soda is thus most certainly wasting away the boiler plates. 


Your correspondent Mr. Duggan has learned from us for the 
first time that caustic soda passes along with the steam into the 
engine. As he seems unable to understand this, we must explain 
it. Perhaps he has never heard anything about priming of boilers. 
The reduction of pressure causes ebullition of the water, which 
produces a splashing or a kind of spray somewhere below the point 
from which the steam is drawn, and this is carried along with the 
ascending current of steam. Thus, not only the water impregnated 
with caustic soda, but also any foreign matter that may happen to 
be at the broken surface of the water, is carried into the steam 
pipe and thence into the cylinder, &c. &c. This is a simple 
** mechanical” process. The little chemical knowledge for which 
the gentleman who signs himself “‘ An Engineer” gives us credit, 
is not only sufficient to meet our own wants, but leaves us plenty 
to spare for our customers, : ; 

As we are not desirous of advertising our boiler fluid by con- 
tinuing this correspondence, if he will communicate with us direct 
we shall be glad to furnish him with any further information he 
may require. THE DISINCRUSTANT MARSEILLAIS COMPANY. 

Manchester, February 7th. 


HARD AND SOFT DRINKING WATERS. 

Srr,—In your paper of the 26th ult. it states that the water 
supplied by certain companies in London is reported unfit to drink, 
though you object to the report. I should be pleased to know 
whether the water softened by the lime process is injurious to 
health, or not. Thesoftened water is very useful to manufacturers, 
but I doubt whether it is good for the people who are eompelled to 
drink it. A friend of mine had some water from Southend 
analysed some years ago; the analyst said it was unfit to drink, 
the beta being 2 by Clark’s scale. The waters in Lancashire 
and some parts of Yorkshire are very soft, and are, I believe, sur- 
face waters. These waters are, in my opinion, the cause of the 
rapid decay of the teeth of the people who are compelled to drink 
them. I should therefore be pleased to hear whether the softened 
water would have the same injurious effect on the people as the 
naturally soft waters. 

et softened water may be drunk with perfect impunity.— 
ED. E. 


RAILWAY SPEEDS, 

Sir,—Your correspondent, Mr. C. M, Tucker, is quite in error 
as to the distance from Trent to Normanton ; consequently his 
calculation of the speeds of the trains is incorrect. I have before 
me the Midland Company’s ‘‘ Distance Table,” from which I find 
that the exact distance between Normanton and Trent, by the 
shortest route, vid Staveley, is 63 miles 19 chains—not 74 miles, as 
stated by Mr. Tucker. The up and down day Scotch Expresses 
run vid the short route, and do not enter Sheffield. The 10.35 a.m. 
train from St. Pancras is booked to leave Trent at 1.17, and arrive 
at Normanton at 2.40; therefore it runs 65 miles 19 chains in 
1 hour 23 minutes, or an average speed of a little over 47 miles an 
hour—not 52. CLEMENT E, STRETTON, 

Saxe-Coburg-street, Leicester, February 6th. 


RAILWAY NEGLIGENCE. 

Srr,—I have just been forced to despatch the following telegra: 
to the Ordinance Committee, and to the Agent-General of New 
South Wales :—‘‘My two steel shot which left Sheffield on 3rd 
inst., stick in London in transit; experiment on Monday therefore 
impossible.” I need hardly say the above telegram means loss, 
confusion, and disappointment. If in my smali way such troubles 
occur, what must be the loss and annoyance of those engaged in 
large busi tr tions ? EDWARD PALLISER, 

Erith, February 8th. 


BRASS IN PRESENCE OF CARBONIC ACID acts, on the whole, in a 
manner analogous to copper. With access oi air free from carbonic 
acid, it is strongly attacked by sal ammoniac solution, only slightly 
by chloride of magnesium, alkaline chlorides, caustic soda, and 
lime water, and not at all by distilled water, sulphate of potassa, 
saltpetre, and carbonate of soda. Perceptible quantities of metal 
are dissolved by sal ammoniac and chloride of magnesium, and 
traces of it by caustic soda and lime water. In the presence of 
carbonic acid and air, it is acted on most violently by sal ammoriac, 
very strongly by chloride ef magnesium and alkaline chlorides; less 
by distilled water and carbonate of potassa and saltpetre, All the 
solutions dissolved perceptible quantities of the metal. 
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TUNNELLING MACHINERY, ST GOTHARD RAILWAY. 
(For description see page 108.) 


> Fic. 10 


coer = 


FIC 4 FIG. 15 
---------- | - 
i 
Fic S Fic. 12 
bo AX wT © 
D 
FIC.1 
| 
Lo | | 
By 
7 | | 


Fes. 9, 1883. 


THE ENGINEER. 


107 


FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


PARIS.—Madame Boyveav, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden. 

VIENNA.—Messrs. Gerotp and Co., Booksellers. 

LEIPSIC.—A. Twietmeyer, Bookseller. 

NEW YORK.—Tue Witmer and Rocers News Company, 
81, Beekman-street. 


TO CORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to their destination. 
No notice will be taken of communications which do not comply 
with these instructions.’ 

*,* We cannot undertake to return drawings or manuscripts ; we 
must therefore request correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or 

taining questions, must be accompanied by the name and 
address of the writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 
anonymous communications. 

FRoM Meacigs (N, N.).— Your letter has been forwarded to enquirers 
in ordinary course. 

PREPARING GaNnisTER.—A letter to correspondent “ F. L.” awaits his appli- 
cation for it in our publisher's office. 

D. G.—Enquire of Messrs. Manlove, Alliott, Fryer, and Co,, Nottingham, and 
of Mr. Lewis Olrick, 27, Leadenhall-street, B.C. 

BusBennaLy.— What would be your definition of “‘ going round” an object ? 
In questions of the kind it is necessary that the same meaning should attach 
to the same terms both in question and answer. 

Biast Furnace Economy.— We are requested to state that Mr. Cochrane has 
drawn attention to the dissociation of carbonic acid at high temperatures, 
the first enunciation of which proposition has been attributed in our pages 
to Mr. I. L. Bell. 

A. W.—Small gas-fired boilers are not unlike other vertical boilers. They are 
generally made with very shallow fire-boxes, and a large number of tubes of 
small diameter, say hin., inside. The gas is burned in six, eight, or more 
Bunsen burners. You will sind gas expensive fuel Jor a 10-horse boiler. 
As to your second question, the eficiency of a good existing boiler could not 
[<ed be doubled, or nearly doubled, by any conceivable methods of 

ring. 


HOBNAIL PLATE PATTERNS. 
(To the Editor of The Engineer.) 
Srr,—Can any of your readers o' us with the name of the maker of 
ne ‘tterns for the facture of hobnails - cast malleable? ve 
ked over the last few years’ Excineer for the udvertisement which we 
are informed once appeared 
Bristol, February 8rd. 


of this, and cannot find it. T. anp 8. 


THE FORTH BRIDGE. 
(To the Editor of The Engineer.) 
81r,—Noticing that you mention in your impression of the 2nd 
February that the Steel Company of Scotland has the contract for 
supplying the Forth Bridge steel, I beg to say this is so far correct that 
they have the greater portion; my company having to send 12,000 tons 
of plates, D. CAMPBELL. 
e Landore Si Steel Company, Limited, Westminster- 
chambers, Victoria-street, London, 8.W., February 6th. 


DEANE’S STEAM PUMP. 
(To the Editor of The Bngineer.) 

Sir,—We are obliged ks the notice of Deane’s pum engine, but 
regret that you have inadvertently—misled, we think, by a word in the 
description—given us the credit of the manufacture of the engine. 
Perhaps you would kindly state in your next issue that the engine was 
built in the United States by the Deane Steam Pump Company, Holyoke, 
Mass., and that we are the sole makers of the Deane steam pump, under 
licence from the patentees, in the United Kingdom. The condensing 
apparatus is made under Deane’s patent. 

J. E. Hopexix, Managing Director, 
The Pulsometer Engineering Company, Limited. 

Nine Elms Ironworks, London, 8.W., February 2nd. 


DISCHARGE OF SEWAGE. 
(To the Editor of The Engineer.) 

calou! harge of sewage from a pipe eter emptying 
into a river, the invert being level with the bed of the cwenmat The 
height of the water in the river varies from lft. to 3ft. above the top of 
the pipe. The sewer has a gradient of 1 in 800 for two miles, and is 
nosy half-full generally at that point. Am I right in assuming that the 

ient has been reduced to 1 in 1148 when the river is 8ft. above the 

of sewer outlet? What are the best authorities to consult on these 
matters to enable me to ascertain the quantity flowing under all condi- 
tions of the river, and of the sewer? H. B. 

Southport, February 8rd. 

(Our correspondent’s letter raises a more important question than 
appears at first sight. If he refers to Neville’s ‘‘ Tables,” or to Jackson's 
: Hydraulic Manual,” he can at once find the means of calculating the 
discharge of clean water through a clean as But there is reason to 
believe that the formula will not apply with strict accuracy to sewage 
more or less foul, flowing in pipes also foul, and any of our readers who 
can give as the result of experience the proportion which the actual 
discharge of sewage through a pipe which has been some months in use 
bears to the discharge through a clean pipe, will do some service,—Ep, E.] 


SUBSCRIPTIONS. 

Tat Evnornerr can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
from the office on the following terms (paid in advance) :— 

Half-yearly (including double numbers)... .. .. £0 148. 6d. 
Yearly (including two double numbers) .. .. .. £1 98. Od. 

If credit occur, an extra charge of two shillings and sixpence per annum will 
be made. Tue is registered for transmission abroad, 

Cloth cases jor binding Taz ENatnger Volume, price 2s. 6d. each. 

A complete set of Taz Enaineer can be had on application. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the rates given below :—Foreign Subscribers paying in advance 
at the published rates will receive Tak ENGINEER weekly and post-free. 
Subscriptions sent by Post-office order must be accompanied by letter of 
advice to the Publisher. Thick Paper Copies may be had, if vreferred, at 
increased rates. 

Remittance by Post-ofice Order. — Australia, 

Columbia, British Guiana, Canada, Ca; k, 
France, Germany, Gibraltar, Italy, Malta, Natal, Netherlands, 


ADVERTISEMENTS." 

*,* The charge for Advertisements of four lines and under is three shillings ; 
for every two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line averages seven words, When an advertise- 
ment measures an inch or more the charge is ten shillings inch. All 
single advertisements from the country must be accompanied by a post-office 
order in payment. Alternate advertisements will be inserted with all 
practical regularity, but regularity cannot be guaranteed in any such case. 
All except weekly advertisements are taken subject to this condition, 

Advertisements cannot be inserted unless Delivered before Six 

o'clock on Thursday Evening in each Week. 
Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. George Riche; all 
other letters to be addressed to the Editor of Taz Enatneer, 163, Strand. 


MEETINGS NEXT WEEK. 

Tax Instirution oF Feb. 18th, at 8 p.m.: 
Ordinary meeting. Paper to be read with a view to discussion, “ The 
Design and Constru of! 
Thomas Bell Lightfoot, M. Inst, C.B. 


Slipways for Ships,” by Mr. 
ureday, Feb, 15th, at 8 p.m.; 


Special meeting. First lecture, ‘‘On the A) tions of Electricity,” 
“The Progress of Telegraphy,” by Mr. W. H. , F.R.S., M. Inst. C.E. 
Thursday, Feb. 15th, at 8 p.m.: Paper to be read, 

of Diphenylene-ketone-oxide,” by Mr. A. G. 


Society or Arts.—Monday, Feb. 12th, at 8 p.m.: Cantor Lectures, 
id Field, 


Flashing points. Government restrictions. Wednesday, Feb. 14th, at 
8p.m.; Eleventh ordinary meeting, ‘‘The Society of Arts Patent Bill, 
and some Points in American Patent Law and Practice bearing thereon,” 
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THE POLYPHEMUS, 


In Tue Enectnerr for Sept. 24th, 1880, will be found a 
full description and an illustration of the torpedo ram Poly- 
phemus. This vessel is unique, and in the strictest sense 
of the word an experiment. The nation is indebted for 
her to Admiral Sir George Sartorius. Sir George has 
been the persistent advocate of rams pure and simple ; and 
up to the present at least, the Polyphemus is nothing but 
a ram, unless she is also a failure. She carries no guns, 
save a couple for saluting and signalling purposes, and 
relies altogether for her power of offence and defence on 
her speed, her ram, and her torpedoes. She is fitted with 
special appliances for discharging torpedoes under water 
from her bows and her sides; and up to the present 
moment nothing but ne has attended every 
effort made to use these last. The torpedoes fired from 
the bow ports have at all events been got away from the 
ship; but as much cannot be said of those discharged from 
her broadside. They are expelled from tu ft. 
below the water-line. A fish torpedo is about 18ft. 
long. The Polyphemus has attained a speed of seven- 
teen knots an hour, and the moment the torpedo 
shows its nose outside of the hull it is deflected by the 
apparent current running alongside the ship, and is there- 
upon jammed in the tube. Ifit can be got clear of this, it 
is only with its screw blades broken and its stern or tail 
twisted that the luckless torpedo gets off; and it is not 
curious that the short course which it then describes is 
erratic in the extreme. To prevent this action, a steel 
plate 16in. wide and 25ft. long has been pushed out from 
the ship’s side, and under the lee of this the torpedo is 
discharged ; but hitherto the resistance of the water has 
see ag too much, and the steel bar, standing like an oar 

lade in the water, has been bent, and the torpedo has 
stuck half in and half out of the ship. The Polyphemus 
is coming round from Portsmouth to Chatham to have 
new boilers put in, and renewed attempts will then be 
made to fit her with some apparatus which will allow of 
the discharge of broadside torpedoes when she is running 
at full pee. but we confess we see little reason for ex- 
pecting that success will be attained. Even though the 
torpedo is discharged, the course which it will take must 
be, to say the least, doubtful. Up to the present the 
targets aimed at, even at distances of 200 and 300 yards 
only, the ship steaming at 8 knots or less, appeared to be 
specially avoided by the torpedoes, which sometimes 
turned round on the ship, and now and then hastily 
sought a bed in the mud. 

It is now officially announced that the locomotive t 
boilers in the ship are a total failure. They are to 
removed and replaced by ordinary cylindrical multitubular 
boilers of the ordi kind. It has not been officially 
announced, however, that the ship will have to be cut to 
pieces in order to get the old boilers out and the new ones 
in. We believe that it has not been decided whether the 
old boilers will be dropped through her bottom while the 
m | is in dry dock, or whether her decks and upper works 

ill be cut away to let them be hoisted out; but we know 
that the former method of removal and _ substitution 
would be the better of the two. The Polyphemus is 
armoured all over her turtle-shaped deck with plates or 
tiles of Whitworth steel, in a way which we have 
already illustrated. To get these tiles off will be 
no easy matter; and they could not be taken off and 
replaced without racking the whole structure underneath. 
To cut a great aperture in her bottom will be a simple 
matter, although, we may add, one not unattended with 
expense. If we could only be certain that the new boilers 
would do very much better than the old, we could regard 
the whole proceeding with more satisfaction ; but no oppor- 
tunity has been afforded to engineers other than those in 
service of the Admiralty, who know nothing at all prac- 
tically about locomotive boilers, to express an opinion. All 
that is known on the subject outside a very small circle is, 
that the engines of the ship have not been able to drive 
her at the anticipated speed, because they did not get 
steam enough. The velocity actually attained by the ship 
was 17} knots, but this was only maintained for very short 

riods by bottling up steam ; and her best regular per- 
‘ormance may be taken as 15 knots, which was obtained 
when the boilers were in good humour, and did not 
prime very heavily. The ship is 240ft. long, 40ft. beam, 
and 18ft. 9in. deep. Her displacement is about 2620 tons, 
and it is calculated that with 5000-horse power she can be 
propelled at 17 knots. She has twin screws, and two pairs 
of compound horizontal direct-acting engines, with cylinders 
38in. and 64in. diameter, and 39in. stroke. Her boilers 
are, as we have said, of the locomotive type, ten in num- 
ber, arranged athwartships on each side of a longitudinal 
bulkhead, in two groups of three boilers and two boilers. 
The uptakes all lead into one fixed chimney. We do not 
know what power has been developed by her engines, 
nor is it likely any one will until. questions are asked 
in the House of Commons by and by; but it is 
easy to see that to augment her speed from 15 knots 
to 18 knots, which speed it is hoped she will reach, 
the power of the engines must be nearly doubled. Let 
us suppose, for example, that she steams at 15 knots 


with 3375-horse power, which, probably, is not far from 
the truth. Then to go at 18 knots, she will require 
at least 5832-horse power, and probably considerably 
over 6000. It is really not easy to see how a differ- 
ence so great can exist between locomotive boilers, which 
are notoriously good steam-makers, and the ordinary type 
of boiler. Indeed, it seems to us that unless the substi- 
tution is accompanied by a large increase in heating and 
grate surface, the results must be disappvinting ; but such an 
increase will entail a very great augmentation in the weight 
of the generators, and how this is to be provided for no one 
seems dis to explain. .A locomotive boiler with water, 
capable of working up to 500-horse power, need not weigh 
more than 10 tons at the outside. About half this will 
suffice in torpedo boat boilers, but an ordinary tubular boiler 
and water to develope as much will weigh at least 20 tons. 
If we suppose that the locomotive boilers worked up to only 
half their anticipated power, they were still doing as 
much as an equal weight of ordinary boilers; and to 
obtain the full power required the weight of the new 
boilers. must be nearly, if not quite, doubled. This 
appears to us to be a very serious consideration in 
the case of a comparatively little ship like the Polyphemus, 
in which there is already hardly room to turn round. It 
will, no doubt, be urged that the new boilers being worked 
under forced draught conditions, will prove far more 
efficient than boilers of the same type worked in the ordi- 
nary way ; out this is pure surmise. The locomotive boilers 
failed first because they primed, and secondly because the 
tubes leaked persistently. But we know that on railways 
the same class of boiler does not leak and does not prime ; 
but the boilers of the Polyphemus were not designed by 
a railway engineer, but at the Admiralty, and by men who, 
however clever in their own paths, have no practical know- 
ledge of locomotive boilers. We do not know why it is 
considered that the new boilers will certainly do better. 
That cylindrical multitubular boilers work well at sea under 
ordinary conditions is true; but the Admiralty and its 
advisers appear to forget that even such boilers as these 
frequently prove persistent primers, and give much trouble, 
the priming only beginning as soon as the fires are pushed. 
In the Polyphemus the boilers will be worked with a forced 
draught under conditions entirely different from those 
which obtain in the mercantile marine; and to assume 
that they will, when burning 60 lb. or so of coal per square 
foot of grate per hour, work as quietly and give as dry 
steam as they would do when burning one-third of the 
quantity, is simply to jump to a conclusion entirely un- 
warranted by experiment. We do not for a moment say 
that it is impossible for the new boilers to work satisfac- 
torily ; but we do say that there is no special reason to 
think that they will, and there is a great deal of reason 
to think that they will not. We believe that locomotive 
type boilers might have been designed and constructed 
which would have given perfect satisfaction ; but there are 
so-called locomotive boilers which are so different from 
the railway boiler in proportion, that they have little or 
nothing in common. e differences may seem slight to 
the uninitiated, but those who understand the subject will 
know that it is on apparent trifles that the true locomotive 
boiler depends for success; and it is, we think, much to be 
regretted that railway engineers were not asked their 
opinions before an enormous expense was incurred in 


carrying out an experiment. 


THE TRANSMISSION OF POWER BY ELECTRICITY. 

A prRIvVATE exhibition has taken place this week in 
Paris of the transmission of power by the system of M. 
Marcel Deprez, the well-known electrician who has for 
some time past proclaimed his ability and readiness to 
convey, by an ordinary telegraph wire, considerable power 
to long distances. At the Electric Exhibition of Paris his 
invention, in its then shape, attracted some attention ; and 
at Munich, in 1882, he developed a force of 1°13-horse 
power in a dynamo machine by means of a turbine, and 
claimed that he had delivered an effective force of 0°433- 
horse power at a distance of 57 kilos. The failure of some 
trifling accessories hindered the complete success of his 
ideas, but since then he has made many improvements in 
detail, and asserts that he is now ready, by his system, to 
transmit a force even as t as 5000-horse power, a 
distance of many hundreds of miles, along a conductor of 
moderate size, with a loss of only one-half the initial 
power imparted to the apparatus. For moderate powers, 
up to 50-horses, an ordinary telegraph wire is to 
suffice; and even for greater force, an iron rod not more 
than 3in. in diameter. Some influential capitalists have 
assisted M. Deprez up to the present time, and his scheme 
being considered ripe for further development, he invited 
an influential group of engineers and others to witness a 
complete demonstration in Paris, on Saturday last. The 
gale in the Channel the preceding day delayed the arrival 
of the English ‘visitors, and the exhibition took place, 
therefore, on the Monday and Tuesday of this week. 

The Northern Railway Company had placed at the dis- 
posal of M. Duprez a sufficient space in its workshops in 
the Rue Poissoniére, as well as the necessary motive force 
from a line of shafting. Here were gathered together a 
considerable number of gentlemen interested, from various 
points of view, in the proceedin: Of electricians there 
was the party of M. Deprez; but Mr. Preece, of the 
English Post-office, who was expected, did not arrive. 
Colonel Beaumont, who has had so much experience in 
compressed air motors, was present, and Mr. Ewing 
Matheson, who has given ial attention to various 


methods of transmitting and distributing power. Mr. R. | 


Tennant, a director of theGreat Northern Railway, had gone 
over with the pu of seeing the value of the system 
for use in England and the Colonies; and with a view to 
its immediate application to a specific case, some gentlemen 
attended who represented the owners of the water-power 
of the Perte du Rhone at Bellegarde. There, notwithstanding 
the vast power available, the turbines already erected and il- 
lustrated in our columns are not remunerative, because there 
are not sufficient users in the immediate vicinity,and the ad- 
van afforded are not enough to induce the erection of 
factories in a locality not otherwise suitable, If, however, 


erkin. 
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the power could be delivered without inordinate loss in the 
city of Lyons, only fifty miles distant, it would be utilised 
by the manufacturers there at a price which, while much 
cheaper than the steam-power now availabie, would be 
remunerative to the promoters. 

The trial in Paris has not proved so effective as was 
hoped, and the English visitors, at all events, would not 
have came so far if they had known its limited extent. M. 
Deprez has been before the world so long, and has already 
made so many experiments, that a complete demonstration 
might on this occasion have been expected ; but the experi- 
ment was imperfect. A Gramme dynamo machine, capable 
of developing about 10-horse power, was driven by a belt 
from a countershaft ; but on the dynamometer which was 
interposed the readings were irregular and uncertain. 
The current from the dynamo was taken by an ordinary 
iron telegraph wire, of 4 millimetres diameter, to Bourget, 
a station on the Northern Railway, and thence back 
again to the workshop, a distance altogether of about 
20 kilometres, and the return conductor was then con- 
nected to a second dynamo machine, which had a make- 
shiftfriction brake toa small pulley 
of about 14in. diameter on its spindle. As far as could 
be measured by this somewhat rude appliance, a power of 
about 1-horse power was delivered from an original force 
of about 3-horse power, and on increasing the speed of the 
driving shaft, and therefore the power given to the 
first dynamo, the result was raised to 3-horse power, 
but beyond this the machine seemed unable to go, as with 
the increased speed one of the small wires on the first 
dynamo fused. M. Deprez, though about to improve his 
testing apparatus, in no way acknowledges any failure, 
and asserts that he has already demonstrated, from 
an electrician’s point of view, the correctness of his 
assertions. But while engineers and electricians will 
gladly welcome any new discoveries that may be made, 
they cannot acknowledge that M. Deprez has yet given 
any effectively valuable ideas in the direction he is aiming 
at. The system is, as is well known, that of obtaining 
high tension electricity by the use of much finer wires on 
the dynamo machines than are usual. Although by this 
means a great power can be transmitted through a conductor 
of small diameter, it is difficult to maintain sufficient 
insulation and prevent the wires from heating and fusing. 
M. Deprez announces that he has overcome these diffi- 
culties by improvements duly 1ecorded in patent specifi- 
cations not yet published. These can be considered when 
they are printed; but till then we must take leave to dis- 
pute the claim to a success which would, indeed, be 
revolutionary if achieved. To render power practically 
available and commercially successful, the mode of trans- 
mitting it must be simple and regular; and a mere labora- 
tory experiment on a small scale and for a limited time is 
not sufficient to prove that great force can be regularly 
and for a long period transmitted with a sufficient margin 
of safety to ensure against stoppages which would entirely 
neutralise its value to users. We understand that, 
in addition to the patents about to be published, 
M. Deprez has others, not so far advanced, specially 
directed to the transmission of e powers of 1000- 
horses and upwards. These will read with great 
interest, and there is no fear that any really useful 
invention will fail to be appreciated. The utilisation of 
cheap water-power, hitherto neglected because remote, is 
of vast importance; but there will always have to be 
set against the saving effected the capital expenditure in 
developing, transmitting, distributing,and app) ying theforce 
so derived. These expenses would probably be prohibitory 
in countries where fuel as a competitive power is cheap. 
Even if it were attempted to utilise refuse coal as fuel at 
the mines and to transmit the force so obtained, the com- 
petition of cheaply-carried coal would not easily be over- 
come. 

M. Marcel Deprez does not lack appreciation from his 
countrymen. On Tuesday, the second day of the trial, 
many distinguished personages were present, among 
others, M. de Freycinet, M. de Lesseps, several Depu- 
ties and Senators, the Italian Ambassador, and others. 
It is to be hoped that with such influential sup- 
porters there will be no difficulty in making a test on 
the large scale, and in the exact manner which the subject 
warrants. Engineers and others in this country will be 
prompt to appreciate any really useful improvements. As 
to the principles involved in the transmission of power by 
electricity we need say nothing here, as the whole subject 
is being dealt with in our pages by Professor Lodge. 


THE PURITY OF DRINKING WATER. 

Ir the teachings of ages of experience of the satisfactory 
character of river water for drinking purposes had needed 
any confirmation, and if the persistent denunciation of the 
Thames water in the reports supplied by Dr. Frankland to 
the Registrar-General needed any further refutation than 
it has received during the past few years, it was supplied 
in the paper by Mr. W. Anderson on the Antwerp Water- 
works, read before the Institution of Civil Engineers, and 
the discussion which followed it last week. The paper 
described the new works by which Antwerp is supplied by 
water from the river Nethe. This river fiows in a south- 
westerly direction, and at about two miles below Waelhem 
—a village eleven miles from Antwerp—it joins the Dyle, 
on which Malines is situated, and another stream called the 
Senne, and with them forms the Rupel, which falls into the 
Escaut about ten miles above Antwerp. All these rivers 
are tidal, and the water intake is placed at Waelhem 
where the tidal range is 13ft. 6in. Im order, on the one 
hand, to avoid taking in the polluted waters of the Rupel 
carried past Waelhem on the flood tide, and, on the other, 
the waters of the Nethe, contaminated at low water by 
the towns situated above the intake, the authorities decreed 
that the water should not be taken into the settling ponds 
before three hours after high-water; and that the p Bas of 
the bottom of the intake culvert should not be lower than 
4ft. above datum, or 4in. above low-water. Now, it is not 

to enter here into any consideration of the 
extent to which this water would be polluted by the 
towns above the intake, or the effect of the reversal or 


stoppage of the flow of the water by the tides. It is suf- 
ficient to say that in this country it would be looked upon 
as water of at least very doubtful quality even after the 
most perfect filtration, while it need hardly be said that 
arguments which could support Dr. Frankland’s condemna- 
tion of the Thames as a supply for London, would place 
the Nethe out of the list of sources of supply to be considered 
for one moment by Antwerp. The Antwerp authorities, how- 
ever, thought it sufficiently good for the supply of the city 
after ordinary sand filtration ; but in the paper it is admitted 
by the author that “owing to its peaty origin, and the 
muddy nature of the banks between which it flowed, it 
was considerably coloured, was permeated by a very fine 
mud, which could not be removed either by subsidence 
or by ordinary filtration, and had a di able taste.” 
Judging from the origin and description of this water, it 
might have been expected that the analyst for the reports 
of the Registrar-General, would, after what he has said 
of the Thames water, have been almost unable to find 
words which would have described its unfitness for 
drinking purposes; the writer, however, of the greater part 
of thesixth Report of the Rivers Pollution Commission, finds 
in this water no “ previous sewage or animal contamination ” 
of which he made so much in the said sixth report, and 
which he found in dreadful quantities in the water sup- 
plied by every one of the companies to the London water 
drinkers. Dr. Frankland made analyses of the waters of 
the Nethe before and after subsidence for twenty-three and 
a-half hours, and after filtration. After mere subsidence for 
the above-named time this remarkably obliging water 
became almost or quite harmless; and whatever it may 
have contained before, it had,according to Dr. Frankland, no 
previous sewage contamination after this very simple pro- 
cess. The total solid matters had dropped to 21 per 
100,000, the organic carbon to 0°633, the organic nitrogen 
to 0219, the ammonia to ‘028, the nitrogen as nitrates 
and nitrites to 0, and the total combined nitrogen to 0242, 
or in other words, 100,000 lb. of the water contained 21 lb. 
of solids, mostly in solution, 0°623 lb. of carbon, and 0°219 Ib. 
of nitrogen, the proportion of nitrogen to carbon being 1 to 
2°84, and thus, says the report of Dr. Frankland, this 
water “ is exceedingly impure, being still turbid and loaded 
with an unusually large proportion of highly nitrogenous 
organic matter,” and “very unpalatable.” After filtration, 
however, “from being muddy, unpalatable, coloured, and 
much polluted, the water of the Nethe was rendered colour- 
less, bright, palatable, and fit for dietetic and all domestic 
purposes.” The question will naturally be asked, “ By what 
magicisthis miraculous transformation effected Theanswer 
is, the spongy iron with which the Antwerp filter beds are 
provided; and upon the remarkable purifying qualities 
of spongy iron Dr. Frankland is pinning his faith. Another 
question, however, will be asked, namely, How does sand fil- 
tered Thames water compare with the water from the Ant- 
werp filters, which is described in such terms of absolute 
perfection? To show this we will quote from the report to 
the Registrar-General for November. The water supplied 
during that month by the Chelsea Company, which is 
Thames water, contained of organic carbon 0°178 1b. in 
100,000 Ib. of water, 0°029 lb. of organic nitrogen, 07154 lb. 
nitrogen as nitrates and nitrites, and total combined nitro- 
gen 0°183 lb. Organic carbon and organic nitrogen were 
both less than in the Antwerp water after filtration, the total 
combined nitrogen but 13-100ths of one part more. In other 
words, the Chelsea Thames water contained these impurities 
in such enormousquantities that one would have to drink 250 
tons of the water to consume 1 Ib. of organic carbon, 244 tons 
of water to consume 1 lb. of combined nitrogen, 287 tons to 
consume 1l]b. of nitrogen in the form of nitrates and 
nitrites, and 1539 tons to consume 1 lb, of organic nitrogen. 
These quantities of water are sufficiently large to warrant 
a water drinker in feeling tolerably safe with Thames water 
as supplied by the Chelsea Company, so long as these 
impurities are fairly uniformly disseminated through- 
out every ton of water he may drink; and the question 
now arises; if the Antwerp water, giving the analysis 
referred to after filtration, is entitled to Dr. Frankland’s 
glowing encomiums, where is the ground for declaiming 
against Thames water in general? and again, to what pitch 
of perfection might not Thames water arrive if filtered 
through spongy iron? As tothe harmful nature of the 
large quantities of organic nitrogenous matter which make 
a water dangerous, it is mentioned by Dr. J. W. Mallet, 
F.R.S., in a recent report on the subject, that in two of the 
waters subjected to examination by him—waters believed to 
be of a highly dangerous character—the amount of organic 
matter as detected by analysis, was so small, that if the 
whole of the carbon and nitrogen present had existed as 
strychnine, it would be necessary to drink half a gallon of 
the water at once in order to take such an average dose as 
might be prescribed medicinally. The probability of the 
products of putrefactive change being so much more 
poisonous than the strongest of our recognised poisons, is 
spoken of as difficult of belief. 

There is, however, a magic word which we have not yet 
touched—bacteria. These are found in Thames water; 
“that one error fills it with faults.” But all waters con- 
tain bacteria and their germs; even the three times dis- 
tilled water, absolutely pure to the analytical microscopical 
chemical mind, is found to contain bacteria after slight 
exposure to the air we breathe, though it may be 
sealed up in tubes cleansed with the utmost care in the 
chemist’s laboratory. What, then, must be the densely 
bacteria populated state of an ordinary drinking, and not 
a laboratory glass of water poured from a water bottle which 
has been standing on atable a few hours in the summer time. 
It is either dreadful to think of, or bacteria must be rather 
harmless creatures, But science overcomes most things. 
It found bacteria. Another branch of it has now found 
the means of killing them, though heat and cold and sul- 
phuric acid only amusethem. Spongy iron, Dr. Frankland 
says, “is absolutely fatal to bacteria and their germs.” 
Here is comfort; but to be safe or free from this living 
organism, we must take the water straight from the spongy 
iron filter. As, however, this cannot be done, we must 
content to consume as few bacteria as possible. 

Seriously, it seems that spongy iron has not only 


remarkable filtering proportion but it does somehow kill 
animal organisms ; and we only wish to point out here that 
the Thames water, as it leaves the mains, may be looked 
upon as a perfectly satisfactory potable water. 


ELECTRICITY IN GOLD MINING, 


Amone other uses to which electrical currents are applied, 
the purification of mercury seems to be likely to take a very 
important place ; a place so important, indeed, that the sub- 
ject deserves considerable attention. The results obtained 
are not only singular and striking, but they are to a certain 
extent still unexplained. That is to say, icular effects 
are produced, but precisely why and how has not yet been 
settled. In order to make what follows intelligible, it 
will be necessary, in the first place, to say something con- 
cerning the modern commercial system of gold mining as 
distinguished from the finding of nuggets and the washing 
of river sands. Gold is found in almost all countries in 
greater or less quantity. The principal supply is cbtained, 
however, from quartz “reefs.” Through some of these 
reefs the gold is disseminated in veins, visible to the eye. 
In other cases it appears as nodules or nuggets ; but for 
the most part it exists ina state of extreme subdivision in 
the quartz rock. To obtain it the rock is broken to a fine 
powder in stamp mills; this powder is then sprinkled on 
inclined wooden tables, some 15ft. long and 3ft. wide, 
dowu which a stream of water flows continuously. At 
intervals, across the table, depressions or troughs are pro- 
vided, in which mercury is put to a depth of Sin. or so, 
As the water and gold-bearing quartz powder run down 
the table or “riftle,” they over the surface of the 
mercury in the troughs. The mercury seizes the gold in 
transitu. After a time the mercury becomes saturated 
with gold, about 3 oz. of gold being in practice sufficient 
to saturate 75 lb. of mercury. The mercury is then drawn 
off and “retorted ;” that is to say, it is heated in special 
stills, and evaporated like so much water; the mercury 
vapour or fumes being condensed and used over again in 
the form of mercury, much as the feed-water in a surface 
condensing engine is used and re-used. At the bottom of 
the retort when tke mercury has evaporated is found a 
button of gold, or rather of gold and a very little mercury. 
This button is then treated with nitric acid, and a number 
having been collected, they are melted in a crucible and 
cast into ingots. There is a certain loss by waste of mer- 
cury at every retorting, which is made up by fresh supplies, 

Now if the miner had nothing but clean quartz and gold 
to deal with he would have no trouble in carrying out this 
process; but he seldom meets with conditions so favourable. 
Indeed the quartz is constantly found impregnated with 
sulphides of arsenic and other metals, and these are found 
to “sicken” the mercury in the troughs in the ritile. The 
surface of the mercury must be absolutely bright and 
clean, or it will not take up the gold. To illustrate our 
meaning, let us suppose that the ritlle troughs were filled 
with melted tin. Copper and tin have a considerable 
atiinity for each other, and if bright copper filings were 
permitted to pass over the surface of the tin they would 
sink and alloy with that metal. If, however, the tin were 
coated with oxide, it will be clear to any of our readers 
who has used a soldering bit, or tinned a piece of brass or 
copper, that the filings would pass away down the rifle 
untouched by the tin. ‘The arsenic and other impurities 
found with the quartz have an analogous effect. They 
adhere to and foul the surface of the mercury, and amaiga- 
mation becomes impossible. The moment fouling or 
“sickening” takes place the rifile becomes useless, and 
the mercury must be all drawn off and retorted. Nor is 
this sickening a tedious process, It can be effected in 
half a minute. Thus two or three drops of oil froma 
bearing will instantly sicken — or thirty pounds of 
mercury. The practical effect of all this is that there are 
very rich quartz reefs which cannot be worked, because 
there is no known method of getting the gold out of the 
ore. We may cite one case in which there are no less 
than 42 oz. of gold to the ton, but the quartz is so “foul” 
that it cannot be worked. Thus, then, we have an ore 
worth £126 per ton, which as it happens, could be mined 
and treated for about £4 per ton,and which is entirely value- 
less, all attempts to work it having hitherto failed. A great 
many cases might be cited in which promising mines have 
entirely collapsed for this reason. A laboratory analysis 
of the ore has shown that it is rich in gold, carrying per- 
haps 5 oz. or 6 oz. to the ton, but owing to the sickening 
of the mercury the most that can be got out will bea 
couple of pennyweights perhaps—hardly enough to pay 
for the working. 

We need hardly say that chemists and others have for 
years attempted to hit on some expedient for cleaning 
“sick” mercury without retorting, and the result can be 
attained in two ways. Thus, a small quantity of sodium 
added to the metal restores its power of amalgamatin 
with gold, owing, no doubt, to the remarkable power whic 
sodium possesses of making metals alloy. Thus, if a little 
sodium amalgam be rubbed on a bit of hoop iron, the iron 
may be dissolved in a pot of melted zinc. The mercury 
can also be cleaned by blowing chlorine gas through it. 
Neither plan has, however, met with much practical 
success. Sodium is not easily obtained in sufficient quanti- 
ties, and it is not a very nice thing to carry up country to 
wild and out-of-the-way districts. There are obvious 
troubles again connected with the use of chlorine, and so 
neither have, as we have said, met with much, if any 
favour from practical gold miners. 

Some months ago Mr. Ric: ard Barker, of Norfolk-street, 
a member of the Geological Society, discovered—for we 
cannot say invented—a very curious phenomenon, namely, 
that if mercury be used as a cathode, while a copper or 
other metallic electrode is immersed in water covering the 
mercury, the mercury will immediately begin to yoo 
any impurities which it contains, except metals. This 
principle he has applied to the ee of mercury in 
gold riffies, and with remarkable success. The invention 


—for the discovery referred to above had to be reduced to 
a practical form, in the shape of suitable apparatus—has 
been taken up by the Electro-Amalgamator Company, 
and a riffle has now been at work in Southwark for some 
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little time. This riffle consists of a wooden trough, about 
3ft. wide, and 12ft. or 14ft. long, with the usual mercury 
troughs across it, Along one side of the trough run two iron 
bars, one of which forms one side of an electric circuit, while 
the other forms the other. Rods of iron dip into all the 
mercury troughs, and put the mercury on the negative or 
return side of the circuit; similar rods are connected with 
bars, one of which lies across the riffle over each mercury 
trough, and from this bar, strips of copper about lin. 
wide and 8in. long extend and lie horizontally over the 
mercury, which is thus under, so to speak, a huge comb, 
the teeth of which are about 8in. apart. The distance 
between the mercury and comb teeth is about one-fourth 
of an inch, and so long as the riffle is dry no current 
can pass. Close to the ritile is a very simple and inexpen- 
sive dynamo, wound for quantity only, with very coarse 
wire. Over each comb is fixed a small roller or axis of wood 
in which are stuck pegs, which pegs dip into the mercury 
between the comb teeth. The dynamo is driven by a 
small gas engine, and the pegged rollers are caused to 
revolve at the same time, the pegs agitating the surface 
of the mercury, The ground quartz, and a full stream of 
water descend the riffle from the top as already explained, 
and the water flowing over the mercury and touching the 
comb teeth, contact is at once made, and a current flows 
from the whole lower surface of each comb tooth through 
the water to the mercury. The effect produced is magical. 
No matter how “sick” or foul the mercury is, the 
moment the current is turned on, the impurities fly from 
the space below the comb tooth, and collect in narrow 
ridges in the intervening spaces, from which they are 
washed away by the current of water, and the surface of 
the mercury at once becomes as bright as silver. We have 
seen quartz used, heavily charged with sulphur and arsenic 
from sulphur pyrites. One shovelful of this stuff sufficed to 
sicken all the mercury in the riffle, and the mercury was 
brought back to condition in less than one minute after 
the current was turned on, With the current flowing, the 
mercury could not be made sick. One experiment which 
we witnessed showed in a startling way the effect pro- 
duced by the passage of the current. Four or five pounds 
of clean mercury being put into a china bowl, some oil was 
added, and the whole beaten up with a stick to a species 
of ointment, a process which occupied five or six 
minutes, A sovereign dropped into this mixture of oil 
and mercury came out untouched by the mercury. For 
all purposes of tion the mercury was useless, and 
must remain so until retorted. The bowl was now nearly 
filled with water, and the end of a negative wire from a 
battery was plunged into the metal and oil, while the 
positive wire was just dipped into the water, which stood 
two or three inches deep. The moment contact was made 
with the water the oil began to rise in streams from the 
mercury, which could be seen collecting itself into little 
drops, two or three of which would coalesce. In about 
three minutes the whole of the oil had come to the surface 
of the water, and the mercury lay pure and bright at the 
bottom of the bowl. 

We are unable to explain to what this action is due, nor 
are we aware that any chemist or electrician is in a better 
position to supply information. There are two or three 
theories at the service of our readers, all more or less— 
principally less—satisfactory. According to one of these 
the impurities on the surface of the mercury, or mixed 
with it, become electrified, and are repelled by the mercury, 
because they are not metallic. According to another, the 
molecules of mercury are polarised, and, changing their 
relations to each other, expel all foreign bodies, Another 
theory attributes the action to the formation of nascent 
hydrogen, which acts chemically on the impurities; and 
this theory finds confirmation in the fact that pure water 
acts more effectively than any other liquid, the addition of 
any other liquid to the water, or of any substance soluble 
in it, apparently weakening the action of the current. It 
is a noteworthy fact that if the poles be changed, the 
cathode or negative end of the wire being in the water, 
while the anode or positive wire is in the mercury, the 
action is very trifling. If both ends are plunged in the 
mercury there is no action whatever, If a quantity of 
sickened or “floured” mercury be put into a large iron pan, 
and covered with water, experiments may be carried out 
which demonstrate the action of the current very clearly. 
Taking the positive insulated wire in the hand, an inch or 
so of the wire being left bare, while the other wire is 
plunged in the mercury, we can cause the impurities on 
the surface of the mercury to go in any direction we 
choose. They always fly away when the positive wire is 
pointed at them, just as dust will go before a blast from 
the nozzle of a pair of bellows. Indeed, it requires small 
exertion of the imagination to believe that a current of air 

roceeds from the end of the wire, and brushes the dirt 
fore it. It has, we may add, long been known that the 
passing of a current of electricity through mercury tended 
to clean it, but the action was too feeble to be of any im- 
rtance, and, so far as can be seen, the whole virtue of the 
ker system resides in the use of water on the top of the 
mercury. As to the importance of the invention our 
readers can judge for themselves. It is to be hoped thata 
really satisfactory explanation of the action of the current 
will be forthcoming ere long. 


BERTHS IN OCEAN STEAMERS, 

For some time past complaints have appeared in the 
daily press from several correspondents ae are tolerably 
unanimous in finding fault with thesleeping accommodation 
oonens in the great ocean steamers of the present day. 

p to a comparatively recent period the saloons of such 
vessels were long and narrow, berths or state rooms 
opening off them at each side. As ships increased in size 
a modification was introduced, and the dining saloon was 
extended until it became as wide as the ship, and the 
state rooms were then all arranged either forward or aft of 
the saloon, or, in some cases, both forward and aft. In 
this way what is commonly known as the music room was 
obtained above the saloon, this being usually a deck house, 
with a large portion of the floor removed, the space being 
fenced with a handsome rail, The deck house is sur- 


rounded with seats, and a piano is fixed at one end 
and an organ at the other. is room makes an exceed- 
ingly pleasant lounge, and that the entire system of 
construction is popular appears to be proved by the 
circumstance that it is now adopted by all the principal 
shipowners—the Paramatta, the latest addition to the 
Peninsular and Oriental Company’s fleet, supplying an 
excellent example. It would appear, however, that not afew 
persons fancy that the widening of the saloon has reduced 
the berthing accommodation, and that in consequence 
passengers are crowded inconveniently ; and it is further- 
more urged that if less money were expended in paintin 
and decorating, every individual first-class passenger woul 
have a separate state room to him or herself. It is worth 
while to consider how far these complaints are the legiti- 
mate utterances of wronged voyagers, or the querulous 
grumbles of sybarites offended by ruttied rose leaves. 

The business of the owners of oceun-going passenger 
steamships is to make their passengers as comfortable as 
possible. Competition in this class of traffic is so keen, 
that no company can afford to run boats which passengers 
go on board of with regret, and leave with delight. The 
experience of the captains of these vessels, with all manner 
of men and women, is very large and very varied, and it 
is at least reasonable to assume that they keep their 
employers posted up concerning what passengers do and 
do not like. Now, besides carrying passengers pleasantly, 
the ship-owning company has to carry as many as possible ; 
because the ships cannot be run for nothing on the one 
hand, and, on the other, the number of passengers who 
would pay double fares for double accommodation is ex- 
tremely small. Furthermore it is well in all ships, and it 
is absolutely essential in ships going to the tropics, that 
each state-room, or berth, should have a port opening in 
the side of the ship. In no other way can adequate venti- 
lation be secured. Again, it is necessary, in order that a 
sufficient number of passengers may be berthed, that they 
must sleep in two stories, so to speak; that is to say, that 
one berth must be over the other. The consequence is that 
each cabin must be shared by two, three, or four inmates. 
That such a sharing of accommodation may be very un- 
pleasant to some people in its consequences, and extremely 
distasteful to others, is of course certain. No one, we 
suppose, asserts that an arrangement by which one 
extremely small bedchamber is s by two, three, or 
even four individuals, utter strangers to each other, is 
commendable. But this is not the point. The question is, 
can any better scheme be adopted? and we reply at once— 
as, indeed, do most shipowners—of course a better plan can 
be adopted; a state room can be assigned to each indi- 
vidual. If, however, we are asked, Can a better accommo- 
dation be supplied at the present price? we must reply in 
the negative. Let us suppose, for example, that there are 
fifty first-class state rooms on board the Indian-bound 
steamer Hotterevernuggar. These rooms have each 
three berths instead of four, which is the latest and 
probably the best system for India bound steamers, 
and the cost of a passage is £90. It is clear that 
the total first-class passenger receipts can be, under the 
circumstances, 90 x 3 x 50 = £13,500; but if each state 
room had but one occupant, then the receipts of the com- 
pany would be 50 x 90 = £4500 only; and those who 
ask that no state room shall have more than one occupant 
virtually ask the owners of the Hotterevernuggar to give 
up £9000 per voyage. The other alternative is that the pas- 
sengers should each pay 3 x 90 = £270 fora passage. Experi- 
ence proves that even the most devoted admirer of nocturnal 
isolation would resolutely decline to purchase his coveted 
luxury at this price ; nor would it be possible to split the dif- 
ference satisfactorily. The owners of the Hotterevernuggar 
would make nothing out of their fifty passengers, and the 
fifty passengers would grumble at the exorbitant price they 
paid for the state rooms, No alternative remains but to 
augment the number of state rooms. There are two ways 
in which this may be done; one is to make each room 
smaller, the same deck space being occupied, in which case 
only two may be in each room instead of three, or 
by carrying this system a step further, only one berth 
may be put into each cabin; the other is to give up 
more deck space. As regards the first plan, it is diffi- 
cult to see how it could be carried fully into practice, 
unless, indeed, the berths were so arranged that they could 
be drawn forward into es, their occupants put 
into them, and the berths pushed back, the berths actin 
like so many drawers in a bureau. In no other way coul 
two state rooms be made out of one of those now in use. 
Seven feet long and 9ft. wide is a good sized state room ; 
the berths take off 2ft. from the 9ft. If this 9ft. were 
subdivided, there would be left, after 2ft. of berth was 
deducted, a floor space of 2ft. 6in. We fancy the enjoy- 
ment the semi-isolated passenger would take in stowing 
away his effects in this space. The more carefully each 
scheme is considered, the more evident does it become 
that the only possible solution of the difficulty lies in pro- 
viding more state rooms. But as we have seen in the case 
of even so fine a ship as the Hotterevernuggar, no fewer than 
150 state rooms would be needed instead of fifty, and the 
question is where are they to be put, so that each may 
have a port-hole in the ship’s side. With the berths put 
fore and aft, allowing 7ft. for the length of each state room, 
and seventy-five state rooms at each side, we should have 
a length of 75 X 7 = 525 of ship occupied by cabins, But 
the Hottenevernu is only 465ft. long over all. If the 
cabins are psa: two decks they will still take up a 
length of 263ft., which is quite out of the question. Of 
course, if the cabins are doubled on each other, so that one 
set of state rooms opens only on the saloon and the other 
on the sea, plenty of cabins may be got, everything else 
being sacrificed. But we fancy that most of those who 
had inside state rooms would begin to complain pretty 
loudly long before the Red Sea was reached. 

We are by no means an advocate of crowded state rooms. 
It would be better in every way that each passenger 
should have a state room to himself. But, in plain 
terms, the thing cannot be done at the money. Being on 
board ship is, after all, not quite like being on shore; and 
a good many persong should never set; foot in a steamer, 


Even the isolated state room would not bring matters up 
to the level of a first-rate hotel. There is such a thing as 
holy-stoning decks, and ashes have to be hoisted overboard ; 
ink there are gales, and heavy seas, and the noise of the 
engines and vibrations of the screw; and lights have to 
be put out early, and there are insect plagues to contend 
against. After all has been done that can be done to 
make passengers happy, and to smooth their rose leaves 
for them, a certain amount of roughing it has to be 
incurred ; and it is hardly fair to the shipowner and the 
naval architect to complain that they will not consider the 
comfort of passengers for whom they have really done all 
that can be humanly accomplished under the fixed con- 
ditions. 
TIN-PLATES IN THE UNITED STATES. 


A controversy of some importance has been carried on 
ever since last midsummer in reference to the trade in tin- 
plates in the United States. The immediate object of the 
movement is, and has been, to bring pressure on the 
Legislature at Washington to procure higher customs dues 
on importations of foreign tin-plates. It is well known 
that in the course of the last twelve or fifteen years a new 
branch of industry has developed in the preparation and 
preservation of canned fruit, meat, soup, and fish. The 
demand for tin boxes has, from one year to another, out- 
stripped the supply of theraw material,and British tin-plates 
have served to satisfy the existing deficiency. It is well 
to observe that British importations have by no means 
tended to make an inroad on American industry, inasmuch 
as no exertions on the of manufacturers have been 
manifested to supplant British tin-plates. The tin cans 
could not, therefore, by reason of an insufficient supply, 
be made without having recourse to the foreign material. 
In fact, the belief prevailed that difficulties, probably more 
or less of a technical nature, had arisen which ren- 
dered either impracticable or unprofitable the pro- 
duction of tin-plates in factories of the American Union. 
Serious attempts are now being made to dispel this belief. 
A small number of manufacturers has apparently over- 
come alleged difficulties, and obtained lately a footing in 
the home market for tin-plates. It has been reported that 
a prejudice exists in favour of British plate for this reason : 
Thetrustworthinessand thedegree of perfection of the quality 
of the imported article served as a sure tee to the 
preserver of canned fruit and other goods. On the 
other hand, trials with cans of home-made materials might 
expose the canning establishments to serious risks and 
ultimate losses in money and reputation. The confidence 
in the durability and perfection of British plates had 
taken deep root. The cans had been exposed to climatic 
influences and other vicissitudes—stored often for lengthy 
periods in wholesale or retail warehouses before the fruit, 
&e,, would reach the consumer. Whether or not this 
cause of objection was founded on fact or fiction, remained, 
of course, an open question. We are now told that perse- 
verance and courage have enabled American manufacturers 
of tin-plates to take steps seriously to compete in a near 
future with importers of tin-plates from this country. 
Much feeling of indignation was created by the apparent 
inanity of tin-plate makers. It was held that the article 
ought to be produced at home, at any risk or sacrifice. 
Last year’s report of the American Iron and Steel Associa- 
tion gave opinions on the subject in unmeasured terms, 
designating the inactivity of plate makers as humiliating, 
and even more. 

A general outcry for protection has been the outcome of 
the movement. Home manufacture must be favoured by 
an increase in the present tariff rate, in order to limit 
importations of foreign goods. In support of the alleged 
——, an association, known as the Metropolitan 

ndustrial League, has recently published a list of names, 
comprising owners and managers of canning factories, as 
well as merchants and others who have dealt in and used 
tin-plates of American origin, They join in a chorus of 
enthusiasm by means of certificates purporting to show that 
rfection of domestic produce has now been attained. It 
is said that American tin-plates which the firms have 
bought and used are in most cases equal in quality and 
finish to most of the good brands of terne plates of English 

k 


make, 

We have before us a printed copy of certificates of more 
than a dozen American firms who eulogise, with satisfac- 
tion, various brands, especially the plates which are 
produced by the United States Iron and Tin-plate Company 
at Pittsburgh. The immediate object in view is, of course, 
the desire to promote agitation, and to urge the legislative 
body now assembled at Washington to abolish the old 
existing tariff rate, which, since 1864, has been maintained 
at 15 per cent. ad valorem, and to substitute a new rate on 
all imported tin-plates, equal to 2? cents per lb., or 60 per 
cent. ad valorem. The party who advocate the introduc- 
tion of an increased rate of duty contend that during a 
series of years the Customs authorities have acted in error 
by wrongly interpreting the section referring to tin in the 
Act of 1864. They allege that in the section referred to an 
error of punctuation has been made; most probably by 
the clerk who engrossed that part of the Act. the 
comma which is inserted after the word plates be omitted, 
and a comma placed after the word iron, the true 
meaning of the Act would unquestionably be that 
tin-plates as well as the iron must be galvanised or 
coated with any metal by electricity or otherwise. The 
opinion has prevailed all the time that the Custom 
House authorities, acting under instructions emanating 
from the Treasury, has erroneously admitted tin-plates 
under the clause providing for “tin, in sheets or 
plates,” and under which clause should only be admitted 
“ sheets or plates of pure tin.” Pig, or block tin, being a 
raw material, not produced within the territory of the 
United States, stood always on the free list. What is 
known commercially as “ tin-plates,” it is held, should be 
taxed under the following clause, z.¢., amending it in these 
words: “All plates and sheets of iron or ae 4 or taggers 
iron, coated with ,s ms lead, or with a mixture or a com- 

ment part by the dipping or mixing processes, now 

own as tin-plates, terne plates, and taggers tin, and by 
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whatever names hereafter called, 2? (two and three- 
quarter) cents per pound.” Describing the article thus, 
more aptly, the belief is favoured that the original framers 
of the Bill had intended to levy the duty as described. 
But the mistake committed by the engrossing clerk had 
compelled the Treasury department to confine itself to the 
interpretation of the Act, and to leave it to Congress to 
correct, if necessary, the mistake. It is added that the 
labour and expense in the reduction of pig tin into sheets 
or plates is very small, and therefore a duty of 15 per cent. 
ad valorem is and was deemed adequate. Moreover, at 
present, articles of pure tin can barely be considered as of 
commercial importance. On the other hand, the consump- 
tion of ordinary tin-plates has increased enormously. Four 
million boxes of tin-plates, it is pany. have been consumed 
last year in the United States, on the whole of which supply 
the country depended on imports from England. The fact is 
pointedly alluded to that, in 1860, there were about 100 
rolls making sheet iron for tin-plate purposes, while in 
1881 the number of factories had increased to about 400 
trains of rolls, employing in round numbers 30,000 hands. 
Time must show whether or not the American tin-plate 
makers can successfully compete with British production. 
The importance of this branch of industry is known to all 
and needs here noelucidation. Nevertheless, the foregoing 
may be well worth a very serious consideration when we 
refiect how largely capital and labour are in this country 

in the manufacture of tin-plates. The con- 
sumption in the United States of America has so 
much increased that the British export has for years 
absorbed 75 per cent. of the quantity shipped. In other 
words, while, during a period of fourteen years, the 
British tin-plate works have shipped a quantity of 
1,615,463 tons to the United States of America, the export 
to all other countries has not exceeded, during the same 
space of time, 565,788 tons. These figures comprise the 
period 1869 to the 3lst December, 882. 


A METAL BALLOON. 


Tur Neue Freie Presse of Vienna recently described an inven- 
tion of Count Buonaccorsi di Pistoja, which had been subjected 
to a minute examination and to experimental demonstrations on 
the part of the Austrian Society of Architects and Engineers. 
This project is founded on the use of metal for the purpose 
indicated, and is noteworthy from the fact that instead of 
flexible material wanting in durability, it introduces a stronger 
substance capable of supporting technical manipulation. Thus the 
construction of balloons is said to be brought within the range of 
principles hitherto inapplicable to that purpose, and the chances 
of aerial navigation becoming an accomplished fact are, it is 
considered, materially enhanced by means of this invention. 
The balloon is adapted for being filled by gas, but is likewise 
planned with a view to steam being employed in its propulsion. 
The body of the balloon is in the shape of a fish laid on its side, 
and is composed of aluminium and strengthened with steel ribs. 
This form is supposed to cause the least possible resistance of the 
air during forward motion, and to act in some degree as a 
parachute. The sheets of aluminium are described as being of 
dimensions hitherto unknown, being in some cases 39in. wide, 
and varying in thickness from °039 of an inch to one-tenth of 
that. The results obtained are said to indicate that the 
construction of large bodies out of aluminium is quite practicable. 
The tests made of its resistance against tearing showed that it 
was stronger in this respect than taffetas silk, although not 
exceeding that material in weight on account of the extreme 
thinness of the plates. The second portion of the balloon is the 
framework which surrounds the middle portion of the body, 


elements of sterling merit about it than many of the modern 
theories as to aerial locomotion, which are based on motors being 
constructed which only weigh 13 lb, to 15 lb. per horse-power. 


CONTINUOUS BRAKES ON THE PRUSSIAN STATE RAILWAYS, 


EXTENSIVE experiments with so-called continuous brakes for 
locomotives and passenger cars have been made on the Prussian 
State Railways for several years, the results of which may be of 
general interest. They commenced with those made near 
Guntershausen in the year 1877, which, however, did not give 
results sufficiently conclusive to decide finally as to the system to 
be selected. After different systems had been employed for 
several years it became known that the Prussian States Railways 
seemed disposed to select a uniform system. For this purpose 
the Guntershausen experiments were repeated in the summer, 
1881, on the Halensee-Dreilinden line near Berlin. All systems to 
be examined were then used in service of the express and 
mail trains on the Berlin-Breslau line from the 15th October, 
1881, till lst April, 1882. The competitive systems were : (1) 
Heberlein System, automatic friction brake; (2) Westinghouse 
System, automatic air compression brakes ; (3) Carpenter System, 
automatic air compression brakes; (4) Steel System, automatic 
air compression brakes; (5) Sanders System, automatic vacuum 
brake; (6) Smith-Hardy System, continuous, but not automatic 
vacuum brake; (7) the ordinary hand spindle brake System. 
With the exception of the last-named, they are all 
patented in Germany. The patentees were present during 
the Guntershausen experiments, while those at Halensee- 
Dreilinden were made without their presence. After the termi- 
nation of the experiments and the tabulation of their results, 
the representatives of all the Prussian State railways were 
called together by the Minister of Public Works to submit 
their views and propositions as to the selection of the system 
to be adopted, according to the Anzeuger zum Centralblatt 
der Bauverwaltung. Besides other questions, the following were 
also submitted to the assembly :—“Is a greater safety in the 
service to be obtained by the introduction of a continuous brake, 
that is to say, of a brake which allows the driver to work all the 
brakes of the whole train, consequently also those of the cars, 
from his place?” This question has been answered in the affirma- 
tive by the representatives of all the Royal Railways. Neverthe- 
less, the results of the experiments lately made with the old 
hand spindle brake on the Halensee-Dreilinden line were 
nearly as favourable as some of the continuous brakes. It 
must, however, be mentioned at the same time, that 
those brakes were during the experiments handled by experi- 
enced men, selected from the mechanics of the Halensee 
workshops. In expectation of the si those men 
worked the brake powerfully and quickly. It is, however, 
not to be supposed that in the ordinary service the brakes could 
be made use of so rapidly. But it is precisely the quick 
working of all the brakes of the train by the driver which makes 
the use of the continuous brakes so valuable, whether they are 
automatic or not. It is this condition which makes them especi- 
ally preferable to hand brakes. Another question which has been 
submitted was: “Which system of continuous brakes seems 
most likely to answer, without being exposed to the danger of 
discontinuing its application, if once carried out and in use?” 
The Assembly answered this question by declaring that. all the 
systems could be carried out; but that they are not all alike good 
as regards safety and quickness of action, maintenance and 
attendance, as well as in regard to the number of times of the 
brake not acting, having become out of order. The introduction 
above all of a uniform and simple system was, therefore, required 
for the main lines. The action of the different brakes on 
gradients was also considered, as well as the question whether 
the continuous brake to be introduced should also be automatic 
at the same time. The Assembly unanimously decided that the 
brake should be at the same time automatic, and considered it 
necessary for all systems to have a special brake attendant—a 

hanic—to superintend the brake and to undertake its warm- 


which is divided into three parts. This framework is intend 

to contain the machinery and the apparatus for propulsion, as 
well as the aeronaut. Experiments proved that hammered and 
tempered cast steel, while possessing enormous strength and 
being ornamental in appearance, was of a lower degree of specific 
gravity than other substances which were suggested, and which 
were also in other respects less suitable. The construction of 
the framework is said to be simple in plan, and to resemble in 
some respects the best models of bridge building. The third 
and most important portion of the machine is the motive 
apparatus. This consists of ten large screws, four of these 
effecting the horizontal progression of the balloon, and six its 
motion in an upward direction. The combination of the balloon 
is said to be so designed that the entire weight of all the separate 
parts and of the aeronauts is balanced by the force of the gas 
within about 2201b. This remainder of 2201b. absolute weight 
is overcome by the action of the apparatus for upward motion, 
and thus ascending motion is rendered possible by this mecha- 
nical force. This principle aliows of successive rising and falling 
by the increased or diminished action of the screws. These 
screws are constructed upon a principle which Count Buonaccorsi 
had already patented in connection with steamships, but with 
the needful alterations required for the purpose of aerial naviga- 
tion. The extreme lightness of this type of screw, and the 
relatively small quantity of steam which it requires, are said to 
make it applicable beyond all others to the purpose indicated. 
According to the preliminary calculations made, a speed of about 
eleven yards per second would be obtainable with the nominal 
horse-power of the machine—10-horse power—the radius of the 
screws being supposed to be 6°56ft. The tests made were with 
screws of half this radius. A combination of three screws—the 
central one worked direct from the machine, and the others 
made to rotate by the transmission of force—was the object of 
much approval, and when the outer screws, or all the screws of 
each group were put in motion, the apparatus is stated to have 
risen in an upright position, which was not the case when one or 
both of the outer screws of each group were not allowed to work. 
The steam engine used is peculiar in its construction. It 
consists of an upright tubular boiler, which in some points 
resembles that of Dupuis, but with the distinction that the 
boiler takes in at once the entire quantity of water which is 
required. The furnace is placed in the centre, and the tubes go 
upwards and downwards. The superheated steam formed in 
the upper part of the boiler is transmitted directly and without 
loss of heat to the engine immediately adjoining. In com- 
menting upon the general character of the invention, the Neue 
Freie Presse remarks that it has certain points which indicate the 
possibility of its general application sooner or later. Attention is 
called to the fact that the weight of the motor is about 12 cwt. or 
14 ewt., thus representing about 1} cwt. per horse-power. This 
limit has, it is said, nothing essentially impracticable about it, 
inasmuch as marine engines have long been constructed in which 
a minimum weight of about 2cwt. per horse-power has been 
arrived at in cases where lightness and power were essential 
requirements. In conclusion, it is stated that Count Buonac- 
_ gorsi’s invention has, for the reason just alluded to, more 


ing, oiling, &c. It was at the same time decided that the 
Smith-Hardy vacuum brake which is not automatic, but 
is, nevertheless, by preference used on the Berlin town line, and 
highly valued for its simplicity, is not suitable for main lines. 
The Assembly finally selected the Carpenter brake for the use of 
the express trains of the States lines and those railways under 
States supervision, by a majority of two-thirds. It seems that 
the Minister of Public Works has approved of the decision of the 
assembly, and sanctioned a contract for the supply of those 
brakes, which have also to be adapted to all foreign passenger 
cars—so-called course cars—running in the express trains of the 
Prussian States lines. It has further to be mentioned that for 
the rolling stock of secondary lines the Heberlein brake has 
been accepted, and in the mixed trains of those lines, on 
account of the goods cars, it does not seem that any other 
system of continuous brakes would be practically applicable. 


A SIGNAL LAMP LID THE CAUSE OF A COLLISION. 


A COLLISION due to a curious cause occurred on the Furness 
Railway on the 13th of November last, at Pennington Block 
Station. From the evidence it ap that the signalman at 
Pennington left his cabin about 2.42 p.m. to light the lamp of 
his up distant-signal, this being the most convenient time for 
him to leave his cabin. After lighting the distant-signal he 
omitted to shut down the lid of the lamp before he pulled it 
back to its proper place on the signal-post, and he returned to his 
cabin about 2.58 p.m., switching his station again into the block 
circuit, and then found that he could not work his up distant- 
signal. He had telegraphed to Lindal east and Ulverston cabins 
when he switched out and when he switched his station in. The 
goods train ran past Pennington up distant-signal, which showed 
a white light, but it was pulled up at the home-signal, which was 
at danger, as Ulverstone yard was occupied by another goods 
train, so that the signalman at Ulverston could not give line clear 
to Pennington, when he was first asked to do so from that cabin. 
The signalman at Pennington, on finding that his up distant- 
signal would not work, switched out his station a second time, 
and left his cabin to go and see what was the matter; but he 


<orwy to have forgotten to notify to the signalmen on duty at | Years 


dal east and at Ulverston, that he had switched out his 
station, when he did so this second time. The consequence of 
this omission to notify the second switching out at Penning- 
ton was, that the men at Lindal and at Ulverston were placed 
in direct communication with each other, without either of them 
knowing it, and whilst the Ulverston signalman thought that he 
was giving line clear to Pennington, he was really giving line 
clear to Lindal, and the Lindal signalman was telegraphing to the 
Ulverston signalman for line clear for the passenger train, when he 
supposed that he was telegraphing to the Pennington signalman ; 
the result was, that when Ulverston yard was clear, and the 
sigualman there intended to telegraph that the goods train, 
which was stopped at Pennington, might come on, he really 
telegraphed to Lindal that the line was clear, and the passenger 
train, which had been checked there by the signals in conse- 


quence of Pennington not being clear, obtained the “Clear” | College 


signal and the passenger train was allowed to go on, while the 
goods train was standing at Pennington. When the passenger 
train approached Pennington the up distant-signal was still at 
“ All right,” as it could not rise to danger owing to the spectacle 
of the back-light catching the open lid of the lamp. The 
passenger train passed this signal, and as it ran round the curve 
the driver caught sight of the goods train, which he stated was 
then only about 60 yards in front of his engine. Steam was 
shut off at the time as the train was descending the incline. The 
driver at once reversed, whistled for the guard’s brake, opened 
the sand-pipes, the fireman applied the tender-brake, and the 
speed of the train was reduced to about four miles an hour 
before it struck the brake-van of the goods train. In his report 
to the Board of Trade on the accident, Colonel Rich necessarily 
attributes the collision to the neglect of the Pennington signal- 
man, in not shutting down the lid of the lamp, and by his 
omitting to notify to the signalman on duty at Lindal east and 
at Ulverston cabins when he switched his station out of the 
circuit the second time, about 3.15 p.m. Colonel Rich also 
observes, if the passenger train had been fitted with continuous 
brakes under the control of the servants in charge of the train, 
the collision, which appears to have .been very slight, would 
probably have been prevented. 


LITERATURE. 
Memoir of Augustus De Morgan. By his wife, SopHta ELIzaBETH 
Dr Morcan. With Selections from his Letters. London: 


Longmans, Green and Co. 1882. 


Tue life of this excellent man, which has at length ap- 
peared, is written by his wife, and is a book of more than 
ordinary interest. Augustus De Morgan was born in the 
year 1806, at Madura, in the Madras Presidency. His 
father, Lieutenant-Colonel De Morgan, held several staff 
appointments, and died at St. Helena, in 1816. The whole 
book teems with descriptions of his very active life, and 
we cannot do better than plunge at once into those phases 
of his career which are most characteristic, On page 100 
we read : “ All cram he held in the most sovereign contempt. 
I remember, during the last week of his course which pre- 
ceded an annual college examination, his abruptly address- 
ing his class as follows: ‘I notice that many of you have 
left off working my examples this week. I know perfectly 
well what you are doing; you are cramming for the exami- 
nation. But I will set you such a paper as shall make al/ 
your cram of no use,’” 

An account is given of the Mathematical Society, which 
was established in the year 1817, in Crispin-street, Spital- 
fields, mainly composed of working men, the condition of 
membership being that each member should have his pipe 
his pot, and his problem. De Morgan was hard pressed 
to take the presidency of the Astronomical Society, but 
nothing would induce him, and the letters which passed 
between Sir John Herschel and himself are given, and are 
well worth reading. He was on many occasions very 
earnestly to take it, but he refused; for, while 
working harder than ever, if possible, as secretary, to keep 
up the character and usefulness of the society, his old 
reasons were still in force. He always feared the love of 
rank and money finding its way among the honest, useful 
workers who had hitherto composed it. He held up the 
example of the Royal Society as one in some ways to be 
avoided, and “ resisted every measure that would tend to 
bring in the sort of influence which had fettered its 
scientific work during the last century. His commentary 
on the Royal Society’s history in times past is given in the 
‘ Budget of Paradoxes,’ as well as some allusion to the fact 
of his never having sought for membership.” But we are 
under the impression that men are not sup to seek 
election, and that all things pertaining to the election of 
any person as Fellow of that Society are done by some 
members who consider that person fit for election. The 
person himself must not move in the matter. 

Apropos of the enormous variety of subjects on which a 
young man was required to answer questions in science 
examinations, without reference to any special] ability, he 
_ out how stultifying and confusing it is even to the 

rain which could receive them all without damage to 
physical health. In illustration of this reckless and fruitless 
waste of mental effort he prepared the following “Cam- 
bridge examination” :— 

Q. What is knowledge? <A. A thing to be examined in. 
—Q. What is the instrument of knowledge! A. A good 
grinding tutor.—Q. What is the end of knowledge? 
A. A place in the civil service, the army, the navy, &c.— 
Q. What must those do who would show knowledge? 
A. Get up subjects and write them out.—Q. What is 
getting up a subject? A. Learning to write it out.— 
Q. What is writing out a subject?) A. Showing that you 
have got it u 

On p. 202 is a letter to Dean Peacock on his marriage, 
in which he very amusingly demonstrated the difficulty he 
felt respecting the lady’s name at the instant of the 
ceremony. In a letter to Captain Smyth, in 1848, he 
wrote :—‘“ Airy gave us a very good telegraph lecture. I 
mean on telegraph not by telegraph. But time may 
come when we shall sit down in our own house and hear 
him lecture from Greenwich.” Mrs. De Morgan adds the 
note:—“I do not suppose the writer had the smallest 
conception of the wonderful literalness with which his 
predictions would be fulfilled. It must be remembered 
that the telephone was not even dreamed of thirty-three 


In 1856 De Morgan took an active in the scheme 
for introducing a decimal system in weights, measures, and 
coins. In a letter of this time he speaks of Dr. Bowring, 
afterwards Sir John Bowring: “ What an ardent creature 
he is! He seems to me as if he lived on live birds.” In 
the same year he writes toa friend about a new musical 
instrument which he pro to construct, and to call the 
“ Electro-magnetic Whae -row-de-dow.” Ina letter to Dr. 
Whewell, dated the same year, he tells a story, which 
is as follows:—“ A little before 1830 Biot was at Rome, 
conversing with the chief Inquisitor, who said, “ You 
men of science think that the Inquisition is o 


to scientific statements, which is quite untrue.” “ Then,” 


said Biot, “I suppose the professor at the Sapienza 
may of 


the motion the earth?” The 
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Inquisitor shook his head, and said, “No, that could not 
allowed.” 

Those who have made themselves acquainted with that 
most interesting work “The Budget of Paradoxes,” and 
are aware of the varied character of De Morgan’s wit, will 
be prepared for almost any surprise in his play of words. 
What, for instance, can su the conclusion of a letter 
to Sir J. Herschel in 1862 to this effect: “I have dis- 
charged my conscience. Richard's visual organ. Yours 
very truly.” To the words in italics Mrs, De Morgan 
appends the little note, “ Dixi.” 

Considerable attention is devoted towards the end of the 
book to “ the last important event of my husband’s life” — 
the severance of his connection with University College. 
A new Professor of Mental Philosophy had to be ap- 
pointed, and Dr. Martineau, the Unitarian preacher, was 
among the candidates. He was beyond question the most 
scholarly of them, and was over on account of his 
religious opinions. This action seriously offended De 
Morgan, and led to his resignation. e documents 
relating to these events are given in full. 

There are many other parts of the book to which we 
would gladly direct attention, but perhaps we have said 
enough to show how interesting a life of De Morgan has 
been prepared. Few lives more repay contemplation ; for 
o good man was quite original, witty, wise, and very 

uman. 


Almanach fiir die K. K. Kriegs-Marine. 1883. Vienna. 


Tuosr who may be inclined to look on Austria as at least 
arespectable naval Power, will be surprised at finding that 
this little duodecimo volume comprises, as part only of its 
contents, the complete navy list of his Imperial and Royal 
Majesty. Were it no more than this, however, the book 
would not require anotice at our hands. But it is a good deal 
more. It containsmuch matter which is of interest and value 
toall who are concerned in naval matters anywhere, and 
much again which is of interest and value to engineers gene- 
rally. A slight sketch of the contents will show this. After 
the usual almanack, tables, &c., we have in Part I., 
Section A, a convenient abstract of nautical information, 
comprising full directions for finding a ship’s position on 
the chart, calendar of sunrise and sunset, table for turning 
minutes over the measured mile into miles per hour, &c. 
In Section B is given the recently-settled system of elec- 
trical units, the connection of which with nautical matters 
is not quite clear. In Section C we have, in a compressed 
form, almost the best set of tables for conversion of metrical 
and other measures that we remember to have seen. 


Throughout the English foot and pound and the metre and 
kilogramme are taken as the two most important forms 
of measurement, and their equivalents are given in a 
series of carefully constructed tables. The equivalents 
of —— aud work are not neglected; for we have 
tables to convert kilogramme-metres into foot-pounds, and 
pounds per square inch into kilogrammes per square centi- 
metre. We now pass on to naval matters proper, and in 
Part II. find a very full account of the artillery of 
the various fleets, with — of dimensions and 
weight of guns, weight and character of powder, weight, 
velocity, and energy of shot. Part III. gives a complete 
synopsis of the navies of the world, that of England 
alone occupying fourteen The various ships are 
classed as turret ships, broadside ships, &c, and in each 
case the outside dimensions, displacement, horse-power, 
thickness of armour, armament, and other particulars are 
carefully stated. Part IV. contains a full account of the 
regulations of the Austrian navy, and Part V. the navy 
list already referred to, Altogether the set of conversion 
tables alone makes the book worth possessing by any 
engineer who has to do with foreign measurements ; 
while to anyone occupied in naval matters the store of 
information contained should render it quite indispensable. 


GRAB BUCKET DREDGER. 


Our illustration shows one of Messrs. Priestman 
Brothers’ dredgers lately ordered by the Crown Agents 
for the Colonies, upon the recommendation of Sir John 
Coode, for the Straits Settlements. It is supplied with two 
buckets—one being taken as a duplicate—measuring 3ft. 9in. by 
3ft. 8in. in length, by 2ft. 6in. deep. They are fitted with out- 
side lips of steel. Each bucket is capable of holding a ton of 
deposit. The engine has two cylinders 7in. diameter by 104in. 
stroke, with crank and slewing shafts of steel. The crane jib is 
of wrought iron, with a radius of 18ft. from the centre pillar, a 
usual length for dredging purposes, but this could of course be 
increased or diminished according to requirements. Steam 
propelling gear, with steel road wheels, is provided for dredging 
from a quay or for excavating. If required the dredger can be 
taken off its road wheels, and secured with bolts to the deck of a 
barge for ordinary dredging purposes afloat. These dredgers 
work at a great speed, and according to Messrs. Priestman’s 

this particular size is computed to raise 50 tons of mud 
per hour, but the makers tell us that they have often greatly 
exceeded that quantity, and sometimes have even doubled the 
amount. The special features in this machine which differ from 
those we have illustrated before are the wrought iron side 


frames, and cross centre bracket, substituted for those of cast | Mary 


iron, thus avoiding risk of fracture in shipment, and insurin 


durability. A corrugated iron sunshade is fitted so as 


to protect the driver, and wrought iron cross girders are supplied 
to add to the stability when used for ordi crane work, 
which is one of the special advan claimed for these dredgers 
and excavators, as with a double chain and return sheave four or 
five tons may be lifted with ease. 


THE SPEED OF UNITED States Wark SHIPs.—-We learn from a 
report by Mr. Shock, Chief of the Bureau of Steam Engineering, 
that the speed of American men-of-war is, to say the least, not 
excessively high. The figures in the following table represent an 
average performance for each vessel during twelve consecutive 
hours, the various conditions of wind and weather being considered, 
and do not represent the best performance. The average boiler 
power, as indicated by the grate surface, in use by the a 
vessels named—leaving out the Hartford and Juniata—was 70 per 
cent. of the total :— 


Average speed Ib. of coal per 
Name of per hour our for 
vessel, for 12 hours, each indicated 
in knots. horse-power. 
Minnesota ef . 73 
Tennessee 59 . 49 
Powhatan 82. 42 
Lancaster 53. 70 
Brooklyn... 50 
Pensacola .. 34 
Hartford* .. 
Richmond .. 74 46 
Lackawanna... 38 
Vandalia... .. 74 35 
Shenandoah .. 60 
Juniatat.. .. 
Quinnebaug « TS. 45 
Swatara .. 27 
Galena .. eer. 36 
Marion .. » 43 
Troquois .. 2*4 
Wachusett 50 
earsarge 4 
Adams .. 21 
Essex 3°2 
Enterprise 2, 29 
onocacy - 92 3" 
oe 60 . 28 
$0 82 . 
ichigan 94. 
Tallapoosa 87 
Palos... 88 . 
Despatch 89 . 34 
Montauk 87 . 42 
Nantucket 61 24 
42 


reminds us of Artemus Ward’s cruise on board the 
e canal boat, which craft went “‘tearin’ through the 
water at 2 knots an hour.” 


* Sufficient data not yet received. 


The re 


+ No report yet received. 
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THE ELECTRIC LIGHT ON BOARD H.MS. HIMALAYA. 
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TuE troopship Himalaya has been, we believe, the first vessel 
in the Royal Navy to be lighted with the electric light. It needs 
little argument to show how 
admirably adapted is the in- 
candescent electric lamp to the 
lighting of ships, and especially 
such ships as have to traverse 
the hot latitudes of the Red 
and other tropical seas. The 
slightest diminution of heat is 
welcome, and when to the heat 
diminution is added purity of 
; atmosphere, we can imagine 
that once the adaptability of 
¢ the light is proved, all such 
| ships will be provided with 

j electricalapparatus. We must 
leave our readers to judge how 
#4 far success has been gained. 
On October 23rd, 1882, the 
Swan Company’s tender was 
accepted by the Admiralty, but 
owing to the speed trials of the 
)| ship, the work of fitting up the 
| lamps wasconsiderably delayed. 
| The work was, however, finished 
before the Himalaya left Devon- 
port in December, and we have 
A 3 a very satisfactory report of the 
working of the lamps till the arrival of the vessel at Suez, on 
January 21st, 1883. The official trials of the light installation 
were satisfactorily carried out on December 13th, and this, we 
are informed, was largely owing to the facilities afforded by the 
officers of all the departments of the dockyard at Devonport. 
The number of Swan lamps used in the vessel is 249, of 
which 171 lamps are twenty-candle power nominal, under 
normal conditions, and 78 are of ten-candle power nominal. 
The lamps are distributed throughout the ship in the 
manner shown by the accompanying illustration. So far 
as we know, no details of ship lighting have been previously illus- 
trated, although verbal descriptions have been given. 

The lamps are divided into seven circuits, all the circuits being 
controlled from a main switch board placed in the electrical 
room, which, as will be seen, is on the lower deck. Reference to 
the detail illustration of the switch board will show the 
seven circuits to be arranged respectively to light (1) the 
upper deck, (2) the forward main deck, (3) aft star- 
board main deck, (4) aft port main deck, (5) forward 
lower deck, (6) aft lower deck, and (7) the engine room. 
In addition to the main switch small switches are placed on 
the various circuits arranged to turn ‘out those lamps not con- 
tinuously burning, and still smaller switches are placed to turn 
out separate or group-lamps in all the cabins, &c., each of 
these latter switches being provided with a lead cut out, which 
fuses should the current become too great. The main leads are of 
Siemens’ make, consisting of a strand of 19 wires, No. 16B.W.G., 
heavily ineulated with tape and india-rubber. The branch wires, 
consisting of a single wire, No. 16 B.W.G., were insulated and 
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ly designed for ship work by the Silvertown Com 


grooves being }in. apart, and the greatest care has been taken to | 
obviate any chance of short circuit or of contact with the frame- | 
work of the ship. Cut outs are inserted at the junctions of all | 
branch wires. | 

Many of the fittings have been specially designed, and most of | 
them supplied by Messrs. FaradayandSons. Thus, ornamental mir- | 
rors, Fig. 1, are used on the panels of the main saloon, the centre | 
of which is lighted by lamps in plated brackets, while over the | 
card tables aft are fixed three double light plated pendants, Fig. | 
2. Many of the ship’s bulkhead lanterns have been adapted to | 
suit the incandescent lamps, and on all the troop decks and | 
exposed places a reflector; with a wire guard, is used, as suggested | 
by Mr. Farquharson, of the Admiralty, the rest of the fittings | 
being ordinary ships’ brackets. At the official inspection the | 
Admiralty experts expressed themselves well satisfied with the 
result both as to workmanship and illumination. A few addi- 
tions were suggested and promptly carried out, subsequent 
experience showing that nothing more is desired with regard to 
distribution and amount of light. It may not be out of place 


here to mention that the work | 


was carried out under the direc- 
tion of Mr. J. F. Allbright for 
the Swan Company. 

We have already mentioned 
that the electrical room is on 
the lower deck, a space having 
been taken from the coal 
bunkers, some 19ft. 2in. by 10ft. 
6in., and reached through the 
engine-room. The apparatus is 
in duplicate. The dynamos are 
Siemens’ alternate current 
machines, with exceptionally 
large exciters, exciter and ma- | 
chine running at the same | 
speed. Under normal condi- 
tions, when the full candle 
power of the lamps is required, 
. the speed is about 640 revolu- 
tions perminute ; but, generally, 
610 revolutions per minute are 
found sufficient. The motor is 
a Brotherhood three-cylinder engine, coupled direct to the dyna- 
mos, the whole being on one cast iron bed plate, placed on an 
8in. teak bed, and bolted to the framework of the ship. There 
are two separate services of pipes, one from the main, the other 
from the auxiliary boilers, the exhaust going with the main con- 
denser. The engines are run continuously. 

It might be mentioned that the electro-motive force required 
by the 20-candle power lamp is 54 volts, with a current of 1°24 
Ampéres, and it is found that thirty or forty lamps can be put 
in or out of circuit without causing trouble. The lamps of 
higher candle power are all arranged in parallel circuit, those of 
lower candle power being placed in two series. 


been decided to construct a new dock at 
naval barracks in that island for Her 


| 


ee The upper end of a creek will be dammed and 
orm the repair basin, connected with the dockyard | 
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Tue first ordinary meeting for the present year of the members of 
the Society of Engineers was heldon Monday last, February 5th, in 
the Society’s Hall, Victoria-street, Westminster. The statement of 
accounts for 1882 was read, after which the president for the past 
year, Mr. Jabez Church, M. Inst. C.E., F.G.S., presented the 
— of books awarded for papers read during that year. 

ese were to Messrs, C. H. W. Biggs and W. Worby Beaumont 
for their paper on ‘‘ Notes on Electric Light Engineering,” and to 
Mr. W. Martin for his paper on ‘‘The Strength of Boiler Flues.” 
Mr. Church, who has been elected a second time to the office, then 
delivered an inaugural address as President for 1883.. Having 
thanked the bers for re-electing him to the presidential chair, 
Mr. Church reviewed the work done by the Society during the 
past year, and referred to its present satisfactory position. He 
dwelt upon the advantages offered to the junior members 
of the profession by the series of lectures which were inaugu- 
rated during last year, and which are in course of being 
delivered. e President next reviewed the progress of electric 
lighting during the past year, noticing the most recent additions to 
existing systems, and describing some of them. Discussing the 
Electric Lighting Act of 1882, the President observed it was more 
or less tentative in its nature, and that the newness and inconclu- 
siveness of the subject with which it dealt necessarily made it so. 
He pointed out several obscurities in the Act, especially in regard 
to points already dealt with in a different manner in special local 
Acts, From electric lighting Mr. Church passed on to the subject 
of illumination by means of gas, describing the various improve- 
ments and quasi improvements which were the outcome of the past 
twelve months. He then went on to show the impossibility of 
effecting anything like real economy in gas lighting, no matter what 
burner was used, unless a perfect and reliable medium for governin 
tke supply of gas to the burner was interposed between the points o 
consumptionandthemeter. He pointed out the wastefulness of most 
of the ordinary gas fittings in use, and the general ignorance of the 
correct principles of gas burning, and expressed a hope that the 
day would come when gas companies would be enabled to see that 
their cust s were supplied with proper fittings, just in the same 
way as water companies now looked after their customers with 
regard to the appliances for governing or regulating the water 
supply. Touching upon the metallurgy of iron and steel, the 
President noticed Mr. John Gjers’ invention of ‘soaking pits,” in 
which the steel ingots were placed as soon as they were cast, and 
where = retained their heat until they were passed on to the 
rolling mill, the expense and time occupied in reheating the ingots 
being thus saved. He noticed the satisfactory progress of the 
Thomas-Gilchrist process, and concluded this section of his 
address with a statement of the manufacture of steel in 
the world during the past year. He placed the number of con- 
verters at 360, and their aggregate annual productive capacity at 
5,800,000 tons of steel. Mr. Church then noticed the Manchester 
Ship Canal, and various other projects of a similar character con- 
templated or commenced, amongst the latter being the Bremen 
Canal, which, when completed, will make Bremen a port in reality, 
whereas at present it is only one by name, owing to the shallow 
and tortuous nature of the river Weser. The completion of the 
St. Gothard tunnel, and the progress of the Channel tunnel were 
next referred to and commented upon, and remarks made on the 
changes in the direction and quantity of traffic between the 
north-east part of the Continent and Italy since the opening of 
the St. Gothard Railway. Mr. Church, in conclusion, ed 
the support of the members in furthering the interests of the 
Society during the present year. This interesting address 
was attentively listened to by an jative audience, and at its 
lose a cordial vote of thanks was ered to the president and 
acknowledged by him, 
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THE INSTITUTION OF CIVIL ENGINEERS, 


MILD STEEL FOR THE FIRE-BOXES OF LOCOMOTIVE ENGINES 
IN THE UNITED STATES OF AMERICA, 

Ar the ordinary meeting on the 30th of January, Mr. Brunlees, 
resident, in the chair, a paper on the above subject was read by 
Ir, John Fernie, M. Inst. C.E. 

It was stated in the paper that the use of mild steel for the fire- 
boxes of locomotive engines was now general in the United States, 
Although large numbers of the outer shells of the boilers were still 
made of iron plates, this was simply to effect a saving of expense, 
and many railroad companies had the boilers wholly of steel. Iron 
plates were first used as a substitute for copper, owing to the 
rapidity with which the anthracite coal wore away the soft copper. 
When sound the iron plates gave better results, but the weldings 
were frequently unsound ; they were apt to blister, and the plates 
were subject to crack near the fire-bars. Steel fire-boxes, the 

lates being a nearly pure compound of iron and carbon, were used 
for the Pennsylvania Railway engines eleven years ago. Since then 
excellent steel for this purpose had been made by the Siemens- 
Martin open-hearth process in many places in the United States. 
The mode of manufacture of this steel was briefly described, as it 
differed from English practice. The specification for boiler and 
fire-box steel last given out by the Pennsylvania Railroad Com- 
pany was quoted. The author next proceeded to state that in the 
cities of the United States, all steam boilers for stationary engines 
were placed under municipal regulations, whereby a proper regis- 
tration and inspection were instituted at a small cost to the user. 
In Philadelphia about 4000 boilers were tested once a year, and 
a licence was given by the es ame to use the boiler for one year, 
at the pressure it was considered fit to sustain. The formulas, 
under which the calculations were made, were stated, and the 
tests employed. The highest test was when a boiler plate, from 
which a portion was cut off lengthwise, showed a ductility of 20 
per cent, upon a measured length of twelve thicknesses of the 
plate, and when cold would bend to 180 deg. over a diameter equal 
to two thicknesses of the plate, or when cut crosswise would bend 
cold to 90 deg. over a diameter equal to five thicknesses of the plate. 
In every steam vessel navigating the lakes, rivers, and seas of the 
United States, and sailing under its flag, a complete system of 
inspection during manufacture, and an examination of boilers 
when made, was maintained by the Government, and all boiler 
plates had to be branded with the maker’s name, and with the 
tensile strength of the plate per square inch. Makers of boiler 
plates were pecuniarily liable for any failure of the material if it 
occurred at a lower strain than that at which it was branded. 
Officers for examining and testing the materials and work done 
were appointed, and the question seemed to be much better under- 
stood and practised in the United States than in England. 
With respect to locomotive engines, which were in one city one day, 
and in another on the next, and which might constantly be moved 
out of one State into another, there could be no municipal or 
Government control, but there was a healthy public opinion on the 
subject, and heavy damages would be obtained against any company 
whose boilers exploded from neglect, or from the use of bad 
material. In America, it was stated, railroad engineers were not 
hampered by Government control. There was no necessity to urge 
railway companies to adopt improvements. Inventions were 
quickly examined, tested, and rejected or adopted. Hence the 
march of improvement was more rapid than in Great Britain. 
The author then proceeded to describe, first, the English type 
of locomotive fire-box, and afterwards the various new forms of 
American fire-boxes. In the former the strains set up by the 
ater expansion of the inner box over the outer, from the 
higher temperature, were aggravated from the material being of 
copper, which expanded more than iron under equal increments 
of temperature. Greater stress was thrown upon the stays, and 
by the use of copper and brass tubes a galvanic action was 
established in locomotive boilers, which speedily destroyed the 
iron plates, The author illustrated the American type by two 
examples of boilers and fire-boxesin use on the Pennsylvania 
Railroad, and he pointed out in how far they approached the 
conditions of what he held to be a perfect fire-box of the old and 
well-known form. The requirements for a fire-box of this kind 
were, that the plates forming the outer and inner boxes should be 
of similar poor that as the metal of the inner box must always 
expand more than the outer, it should be thin enough to bend or 
spring between the s; where it was held by the round stays ; 
that to compensate for the extra expansion, the heavy roof-beam 
stays should b be done away with, that there should be a number of 
water tubes through the body of the fire-box, that the fire-bars 
should also be water tubes, that the areas of the fire-box and grate 
should be large, and that the materials of construction should be 
cheap and easily obtainable. The author demonstrated that in 
these respects the American was far in advance of the English type 
of locomotive boiler. With regard to cost he showed that as steel 
fire-boxes were only half the weight of copper ones, and as the 
price per ton of the former metal was about one-third of the latter, 
the actual cost of steel fire-boxes was from one-fifth to one-sixth 
the price of copper ones, although the cost of workmanship would 
be a little more in working steel. 


CONTINUOUS BRAKES ON THE PRUSSIAN SECONDARY RAILWAYS. 
—In specifying recently for sixty-four passenger carriages and 
fifteen combined Post-office and guard’s vans for the Prussian 
Eastern Railway, the Royal Direction at Bromberg specially lay 
down as a condition that every vehicle is to be fitted with a Heber- 
lein brake. As will be seen in another part of our present 
impression, the Heberlein brake has now been definitely adopted 
by the German Government for all the so-called ‘‘ subordinate 
lines,” and for the mixed trains, as being the only system of 
continuous brake which admits of vehicles without any a 
fittings being coupled into the trains without in any way interfering 
with the automatic qualities of the brakes, or with the engine 
drivers’ and guards’ control over them. The question as to which 
system of brakes is to used for ordinary passenger trains is still 
undecided, the Carpenter compressed air brake having, however, 
been selected for an application to about 100 locomotives and 500 
carriages, for the through express service. 

RAILWAY CARRIAGE OF AGRICULTURAL IMPLEMENTS AND CAST- 
1nGS.—It will be remembered that a deputation from the Agricul- 
tural Engineers’ Association recently waited upon the Railway Goods 
Managers, at the Railway Clearing-house, for the purpose of bring- 

ng before them serious alterations imposed by the new classifica- 

tions for 1883, and the prejudicial effects likely to follow, if they 
should be paar in. A reply has been received from the 
secretary of the Clearing-house, who writes :—‘‘I am requested 
to inform you that at meetings of the Committee of Goods 
Managers, oo convened for the pel aur and held here on 
the 25th and 31st ultimo, the views and suggestions of the deputa- 
tion of members of the Agricultural Engineers’ Association, which 
were explained at the meeting held here on Thursday last, have 
been very carefully considered, and that it has been determined 
that, when articles charged under either of the following heads, viz. ; 
—‘ Agricultural machines and implements—except steam engines, 
steam ploughs, steam plough vans, and thrashing machines, in lots 
of two tons or above, and iron harrows; ditto in ton lots; light 
castings not otherwise enumerated;’ are carried at owners’ risk, 
and if damaged in transit they shall be returned free, and that 
the articles sent to replace them shall be carried free also, provided 
that the damaged article be returned one within week from date of 
being tendered—by advice or otherwise—to consignee, and that the 
whole transaction be completed withintwomoaths. This arrange- 
ment to apply as from Ist January, 1883. In communicating this 
decision, I am desired to point out that the revision of the classifi- 
cation has in some cases effected reductions, as well as in other 
cases advances, and that the railway companies hope that, taken 
as a whole—with the concession respecting free carriage above set 
out—it will be considered satisfactory.” 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS, 


(From our own Correspondent.) 
THE drop in “‘ marked ” iron declared last week by two or three of 
the leading firms has not been followed by any other reductions, 
nor are any looked for. Yet the market continues unsettled, an 
new business is restricted. 

Messrs. John Knight and Co., Cookley Ironworks, have issued the 
following :—‘‘ We notice that one or two makers are reducing the 
price of bar iron 10s. per ton, but we regret that we cannot follow 
them until raw material generally is reduced. The moment weare 
in a position to make you any concession you shall hear from us.” 
This firm was amongst the houses which last October advanced 

rices 10s. In bars Messrs. Knight rank in the same category as 

fessrs. John Bradley and Co., who it is understood also decline to 
make any change. But Messrs, Bradley declared no change last 
October, their bars having previously been as now £8. 

The 10s, drop leaves the Earl of Dudley’s list, which is 12s. 6d. 
per ton higher than any other firm :—Rounds, lowest quality, 
£8 2s, 6d.; single best, £9 10s.; double best, £11; and treble best, 
£13, Rivet and T iron is: Single best, £10 10s.; double best, £12; 
treble best, £14. T iron of lowest quality is £9 2s, 6d.; angles, 
not exceeding eight united inches, and hoops and strips from 14 
to 19 w.g. are: Lowest quality, £8 12s. 6d.; single best, £10; 
double best, £11 10s.; and treble best, £13 10s. Strips and hoo 
of 20 w.g., jin., are £1 per ton additional as to each of the 
qualities, and of ‘jin, £2 per ton additional. 

William Barrows and Sons’ new prices are:—Ordinary bars, 
rounds, squares, and flats, £7 10s.; best bars, £9; and best best 
bars, £10; best chain and best scrap bars are also £9; and double 
best ditto, £10. Plating bars are £8 to £9 10s., according to 
quality; best angle, T, and rivet iron, £9 10s.; double best ditto, 
£10 10s.; doub‘e best charcoal bars, £16; ordinary plates, £9; best 
boiler plates, £10; double best, £11; and treble best, £12. Extra 
treble best plates are £15, and best charcoal ditto, £19 5s. Sheets 
to 20 w.g. are £9; 21 to 24 w.g., £10 10s.; 25 to27 w.g., £12; best 
charcoal sheets, £10 5s, per ton extra. Strip, fender, and plough 
plates are £9, and best ditto £10 10s. Hoops from 14 to 18 w.g., 
are £8, and best ditto £9 10s. Best matched slit rods are £9 10s., 
and second best £8 15s. Double best charcoal slit horse-nail rods 
are £16 10s., and double best rolled ditto £18. 

Messrs. Hingley and Sons’ altered bar quotations are :—Nether- 
ton crown best, £7 10s.; best rivet iron, £8; best best bars, 
£8 10s.; double best plating iron, £9; and treble best, £9 10s. 
Angle and T-iron, up to eight united inches and not renga 
25ft. long, is: Angle iron, 10s. per ton above the price of bars; an 
T-iron, 20s. per ton extra. 

E. T. Wright and Sons, Wolverhampton, quote :—Monmoor 
best boiler plates, £9; sheets, £8 10s.; , £7 5s.; and hoops, 
£7 15s. The Wright qualities of this firm are 10s. per ton 
lower, as usual. 

Merchants are pressing makers of medium and common finished 
iron for easier rates. But vendors continue firmly to resist the 
pressure, which they stigmatise as unreasonable; and it is 
satisfactory that orders are still arriving from London for makers 
who have declared to buyers that they ‘‘shall not give way one 
om. a Medium quality bars are £6 15s.; common bars, £6; 
pnd £6 10s. to £7; sheets, singles, £7 15s. easy; and doubles, 

Alderman Avery, president of the Mill and Forge Wages’ Board, 
awards to-day—Thursday—that under the sliding scale, which 
comes into operation in April, puddlers’ wages shall be 9d. per ton 
in excess of 1s. for each pound sterling in the ascertained net 
average selling price of iron. The scale is to continue in operation 
for six months certain, and there is a minimum attached of 7s. 3d. 
per ton for puddlers, 

Best thin sheet-makers and makers of tin-plates report pretty 
favourably of the demand. Prices are unchanged with, however, 
a tendency towards firmness in tin plates. 

The demand for pigs is improved, and some all-mine makers are 
stating this week their intention of blowing out if there is not an 
early revival; 65s, remains their quotation. Hematites are 65s. to 
67s. 6d. nominal; native part-mine pigs, 50s.; and cinder sorts 
40s. upwards, Sales of foreign pigs tame; Derbyshires, 47s. 6d. 
upwards delivered at stations, and Lincolnshire 50s. 

Some big sales of ironstone are announced. Northampton ores 
are 6s, to 6s, 2d. delivered ; Forest of Dean are nominal at 14s. 6d. 
at stations. 

Anvils and vices are in good demand at the chief makers, 
though new orders are scarcely so numerous as a couple of months 
ago. The business with the United States is not an average, and 
this circumstance is attributed by makers to the unrest regardi 
the tariff duties. With Australia and Canada and some parts of 
ay however, a big trade is doing. The home demand is fair, 
and the principal manufacturers are fully employed. 

The examination in Wolverhampton of twelve candidates for 
mine managers’ certificates has resulted in the examiners recom- 
mending the Home-office to grant certificates to five. 

The office of Inspector of Mines for South Staffordshire, East 
Worcestershire, and Cannock Chase is vacant, through the death 
of Mr. James Philip Baker, late of Wolverhampton. Mr. Baker 
had filled the office since its creation at the passing of the Mines 
Regulation Act. 

At Wednesbury on Tuesday a coroner’s jury returned a verdict 
of ‘‘ manslaughter ” against Benjamin Banks, colliery engineman, 
in connection with the recent fatal rope breakage accident at the 
Willingsworth Colliery. 

The chairman of the South Staffordshire Mines Drainage Com- 

issioners, at a ting of that body on Wednesday, complained 
loudly of the great difficulty which the Commissioners experi- 
enced in collecting their rates from colliery owners. At the same 
meeting a drainage rate of 1d. per ton on all minerals raised 
throughout the area covered by the Act during the past half-year 
was levied, and formal sanction was given to loans amounting to 
£30,000, borrowed upon the security of the Tipton mines drainage 


rates, 

The South Staffordshire and East Worcestershire Traders’ 
Council have decided to make an ap; to the trade organisa- 
tions throughout the country for funds to enable the Anti- 
Truck League to stamp the truck system out of the district. 
Money is needed to — those who gave evidence on the 
subject, for they lose their employment directly they become 
witnesses. 

The report of the Birmingham Improvement Committee relating 
to the scheme under the Artisans’ Act shows that the deficiency of 
revenue during the past year was £18,858, being an excess of £3858 
over the estimated deficiency. 

Hanley, North Stafford, has been fixed upon as the place for 
the next annual conference of the Federation of Miners for the 
Midland counties, which is to be held on March 6th. 


NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


Manchester.—The continued unsatisfactory condition of the iron 
trade is tending towards a general feeling of depression through- 
out the market, and there appears to be a growing want of con- 
fidence in the future. There has been no material giving way in 
prices during the week, but the business doing has been exceedingly 
small, and although makers nominally maintain their quotations, 
it is not that there is actual firmness in the market, but because 
they have found that repeated concessions have been practically 
useless so far as stimulating buying is concerned. 

An exceedingly dull tone PS pers! throughout the Manchester 
iron market on Tuesday, and I could hear of no orders of any 
weight stirring. For pig iron a few inquiries were 


reported at low prices, but local makers, who are fairly supplied 
with orders for the present, show no anxiety to do business in the 
existing depressed state of the market. Their quoted rates remain 
at 46s. 6d. to 47s. less 24 for forge and foundry qualities delivered 
equal to Manchester, but even on the basis of these figures they are 
not free sellers, and they are practically doing little or nothing so 
far as booking new orders is concerned. district brands a few 
sales of Lincolnshire — are reported, but otherwise business 
is excessively quiet. For delivery into the Manchester district 
quotations remain at 45s. 10d. to 47s. 10d. for Lincolnshire forge 
and foundry, and 48s. 6d. to 50s, for Derbyshire less 24 per cent. 

The manufactured iron trade is in a very depressed condition. 
Although the recently announced reductions in South Staffordshire 
had already been discounted so far as this district is concerned, 
they have had the effeét of still further unsettling the market, 
and buyers, where they put forward inquiries, ofier prices far 
below those quoted by makers. Quotations for delivery into the 
Manchester district remain nominally on the basis of £6 7s. 6d. to 
£6 10s. per ton, but there has been exceedingly little business 
doing, and there isso much underselling to secure orders that if 
the market could be really tested, £6 5s. would probably be found _ 
to be a very general figure at which orders would be taken. 
Shipping inquiries continue only moderate, and I hear that the 
low freights now obtainable at London are tending to divert the 
Indian trade from Liverpool. A new —— for merchant iron is, 
however, coming into view, and I hear of fair inquiries for ship- 
ment to Africa. 

The members of the Manchester Association of Lmployers, 
Foremen and Draughtsmen, held their 27th annual dinner on 
Saturday, at the Queen’s Hotel, under the presidency of the Mayor, 
Alderman Hopkinson, and about 100 gentlemen sat down. 
Amongst a number of friends present were Colonel Shaw, the 
American Consul; the borough engineers of Manchester and 
Salford, Messrs. J. Allison and A. Jacob ; the resident engineers of the 
London and North-Western and the Manchester, Sheffield, and 
Lincolnshire Railway Companies, Messrs. W. B. Worthington and 
C. Sacre; and Mr. F. Wiswall, the engineer of the Bridgewater 
NavigationCompany. The Mayor, in proposing prosperity tothe Asso- 
ciation, said it had already achieved great success, which he hoped 
would simply be the prelude to still greater progress in the future. 
Such associations, with the larger organisations of tke Civil and 
Mechanical Engineers, had a most important influence upon 
the varied industrial undertakings of the country. In former 
years secrecy was the order of the day with regard to all 
mechanical and trade operations, but the engineers of England 
had changed all this. There was now a free interchange of ideas, 
and a readiness to show methods of manufacture. ‘There had 
been a rapid development of trade in connection with iron and 
steel and other allied industries since the establishment of these 
institutions that had not been known before, and this he attri- 
buted in large measure to the rapid ee ag of new processes, 
which had been largely helped forward by the ready means of 
inter-communication afforded by the various associations through- 
out the country. The chairman also urged the importance in the 
present day of a mechanical training, which he said was becoming 
increasingly necessary to the civil engineer whilst in the conduct of 
naval and military operations. The bo enmence of mechanical 
knowledge was now indispensable. jubsequent speakers also 
touched upon the importance of a mechanical training, Mr. A. 
Jacob urging that if a man wished to make his mark as an engi- 
neer, a workshop training was almost a necessity in the present 
day. The importance of increased technical knowledge amongst 
the workmen was also introduced, and Mr. John Craven stated 
that with regard to Manchester, they had in hand a scheme of 
technical education in connection with the Mechanics’ Institute, 
whereby a thoroughly efficient technical school would be esta- 
blished, furnished with looms, spinning machinery, mechanical 
tools, and other appliances, which would enable a boy, before he 
had actually left school, to learn something of the branch of trade 
he intended to follow. 

Mr. Joseph Dickinson, H.M. Chief Inspector of Mines, intro- 
duced to the members of the Manchester Geological Society at 
their meeting on Tuesday an poe gran in safety lamps and a 
system of testing the lamps before supplying them to the men, 
which he considered of considerable importance. The improve- 
ment in the lamp has been introduced into the Mueseler type 
by Mr. J. S. Green, of the Celynen Colliery, Abercarn. Mr. Green 
had found that under certain conditions gas continued to burn 
underneath the disc or horizontal gauze after the flame on the 
horizontal wick had discontinued burning, and to prevent this he 
had affixed a small projection of tin to the tube, and this had 
proved effectual. With the addition of a shield to the lamp about 
2in. in depth around the bottom at the top of the gauze, and rest- 
ing on the top ring over the glass, Mr. Gieen considered that the 
lamp was rendered unexplodable under all probable conditions, 
As an additional pow Ree every lamp before it was handed to the 
workmen was tested by means of a suitable apparatus in an explo- 
sive mixture of air and gas. 

There is very little material change in the condition of the coal 
trade. A moderate demand is kept up, and although there has in 
some cases been a little easing down in prices since the commence- 
ment of the month, there has been no general reduction of list 
rates, At the pit mouth prices average about 9s. 6d. to 10s. for 
best coals; 7s. 6d. to 8s. for seconds; 6s. to 7s. for common; 4s. 6d, 
to 5s. for burgy; and 3s. 6d. to 4s. for good slack, with common 
sorts in some cases as low as 3s. per ton. 

There has been rather more doing for shipment, although there 
are still many complaints of a scarcity of orders. Delivered at the 
high level, Liverpool, or at the Garston Docks, Lancashire, steam 
coal ranges from 7s. 6d. up to 8s. per ton, according to quality. 

In a partial manner the restriction of the output is being carried 
out in this district. Except that the colliery proprietors, as I 
pointed out last week, are not inclined to keep the day men on full 
time, whilst the colliers are only working a portion of the day, there 
is no disposition to take any general action. In some cases the pits 
have only been run four and a-half days, and it is not improbable 
many of them will only be kept open four days in the week, but 
the general feeling is that the matter will rectify itself. 


THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

Tue Cleveland iron trade is still in a very unsatisfactory condi- 
tion. Scarcely any business is being done, and prices continue to 
fall. The returns for last month show that stocks have increased 
over 26,000 tons, a fact which has no doubt had a depressing effect 
upon the trade. Atthe market held at Middlesbrough on Tuesday 
last, several small lots of No. 3 g.m.b. were offered for prompt 
f.o.b. delivery by merchants at as low a figure as 41s. 6d. per ton; 
but few purchasers were found. Producers showed more disposi- 
tion to sell than they have done for some time. Some of them 
were willing to take 42s, per ton for No. 3 g.m.b., but the principal 
smelters, who are not in urgent need of fresh orders, quoted 
42s, 6d. per ton. 

The stock of Cleveland iron in Messrs. Connal and Co.’s 
Middlesbrough stores continues to decrease. On Monday last the 
sunny was 87,647 tons, being 2799 tons less than on the previous 

onday. 

During the month of January there were shipped from 
Middlesbrough, 56,841 tons of pig iron and 21,376 tons of manu- 
factured iron and steel. In the corresponding period of last year 
the quantities exported were—pig iron, 71,458 tons, and manufac- 

iron and steel 29,143 tons, The principal items in last 
month’s exports of pig iron were as follows:—Scotland, 22,640 
tons; France, 9465 tons; Belgium, 5545 tons; Germany, 
tons; Spain, 2283 tons; and Italy, 2640 tons. It will be noticed 
that the quantity sent to bie A still comparatively small. 
In some months of last year 25, to 30,000 tons were sent 
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thither. It is probable that larger quantities will now be required 
by that country, and if so, the market ought to be helped some- 
what thereby. 

The Cleveland Tronmasters’ returns for January were issued on 
Saturday last. They show that there are 121 blast furnaces 
at work, 85 of which are producing Cleveland iron and 36 hematite 


have been cleared off, and arrangements completed for the exodus 
to Workington. The old firm, Messrs. Wilson, Cammell, and 
Co., are to invite the workmen and their friends at tea, concert, 
and ball, as a kind of valedictory entertainment. 

The file-cutters, forgers, and grinders have declined to concede 
the 10 per cent. reduction requested by the | ers, holding 
that the present condition of trade does not call for any such 


and basic iron. The output of Cleveland iron in the whole district 
amounted to 156,293 tons, being 697 less than in D: ber. 

make of hematite and basic iron was 76,036 tons, or an increase of 
3546 tons on the make of qo eee month. The total produc- 
tion of iron of all kinds was .329 tons. 

The iron in makers’ stocks at the end of January amounted to 
169,215 tons, being an increase of 43,229 tons. In the makers’ and 
warrants stores, however, the stocks decreased, the quantity being 
97,294 tons, or 16,406 tons less than at the end of December. The 
net increase in stocks is therefore 26,823 tons. 

Business is again very stagnant in the finished iron trade, and 

rices have fallen since the last report. Ship plates are now to be 

at £6 5s. to £6 10s. per ton, shipbuilding angles at £5 2s. 6d. 

to £5 7s. 6d., and common bars at £5 15s. per ton, all f.o.t. at 

works, less 24 per cent. Puddled bars are £3 15s. per ton net at 

works. One of the plate mills and some puddling furnaces have 

again temporarily been put into operation at the Skerne Ironworks, 
Darlington. 

The miners of Northumberland have been balloting on the wages 
question, and have decided to appoint a committee to negotiate 
with the masters for the purpose of fixing on a new sliding scale. 
It will be remembered that the sliding scale under which they have 
been working lapsed a short time ago. 

The directors of the Consett Iron ag Limited, have 
resolved to pay an interim dividend of 12s. per share on Febru- 
ary 15th, to all members registered on their books on the 5th of 
the same month. A dividend of 1s. per share will be paid to the 
members of the Consett Spanish Ore Company, Limited, on the 
same date. 

The directors of the North-Eastern Railway Company have 
decided to lengthen and deepen their docks at Middlesbrough, and 
to enlarge and improve the entrance from the river. It is esti- 
mated that the works contemplated will cost something like 


,000. 

The fourteenth annual meeting of the Board of Arbitration was 
held in the Central Hall, at Darlington, on Wednesday, the 31st 
ult. Mr. W. Whitwell presided, and there was a full attendance 
of employers and operative representatives. The secretary reported 
that there were 20 firms belonging to the Board, and 10,438 opera- 
tive subscribers. The working expenses for the past year have 
been exceedingly heavy, owing to there having been no less than 
fourteen meetings, which cost, on an average, £40 on each 
occasion. A long discussion took place on the new rules, 
which are being framed with a view to improve the work- 
ing of the Board, and to reduce the expense of administration. 
The meeting was adjourned till Thursday, the 8th inst. Among 
other discussions, one took place on the payment of operative dele- 
gates for time lost in attending meetings and in adjusting disputes 
at their respective works. The financial statement showed that as 
much as £873 6s. 8d. had been paid during the Sg year under 
this head. The employer representatives had only received 
£260 9s. 9d. on the same account. As the employers and opera- 
tives contribute equally to the funds of the Board, it is clear that 
the excess of the former over the latter amount, or, say, three- 
fourths of the operative delegates’ payments, is contributed solely 
by the employers. Many of the latter feel this to be an abuse not 
contemplated originally, nor justified at any time by the rules of 
the Board, but which has sprung up through a weak administra- 
tion. They cannot see why these delegates should be paid mainly 
by the employers’ side, and in such a way as to prevent financial 
control by the operative officers; and so as to make it the interest 
of a designing delegate continually to promote and —_ alive dis- 

utes, for the prevention and determination of which he alone 

olds office. The existence of serious abuse will be still more easily 
understood when it is noticed that the representation and settle- 
ment of disputes at one works—viz., the Wear Rolling Mills—cost 
£84 15s., whilst Consett, employing three or four times the number 
of men, cost only £79 7s. 6d! and Jarrow, employing an equal 
number, cost only £16 15s.! The ironworkers generally are as 
indignant as the employers at these disclosures. 


THE SHEFFIELD DISTRICT. 
(From Our Own Correspondent.) 


THERE is at present every prospect of another crisis in the coal 
trade of South and West Yorkshire, the bone of contention being 
the policy of restriction. The West Yorkshire coalowners have 
flatly refused to meet a deputation on the subject, or even to 
consider the question any further. The South Yorkshire coal- 
owners, while emphatically declining to entertain the proposal to 
restrict the output of ae the basis laid down in Mr. Pickard’s 
circular, offered to meet the men and explain the reasons why they 
had come to this decision. Mr. Pickard has re-printed both the 
replies, and forwarded them to the miners’ delegates, along with a 
distinct “‘ pronouncement” of his own. He gathered from the 
employers’ answer that they are thoroughly satisfied with the 
profit they are now making, “‘and that they in no way seek to 
improve matters except by the old style of dragging more work 
out of the workman for less money.” Mr. Pickard says it now 
rests with the miners whether or not they will continue glutting 
the market, ‘‘ thereby giving either to the public, coal merchant, 
or the coalowners, ten shillings per week of the colliers’ hard-earned 
money;” and in conclusion he states that each were | and pits- 
head of men “‘must” send deputations to the colliery offices 
before next Monday “to ask if the owners are willirg to agree to 
restrict, as agreed upon at the conference on 22nd January last, 
and whether a pithead notice seeking for the altered mode of 
work, oran individual notice, will be required.” A further confer- 
ence of Yorkshire miners is fixed for Monday at Barnsley. 

Mr. Pickard, I have reason to know, has misunderstood the reply 
of the South Yorkshire coalowners. While they distinctly declined 
to entertain the question of restriction, they expressly stated their 
willingness to explain to the men their reasons for this action, 
and they, of course, meant by that to meet the deputation 
appointed by the colliers. It was no part of their intention to 
adopt the plan of each colliery owner explaining to his own men. 
No great harm was done by the misunderstanding, as no amount 
of palaver between the delegates and the colliery owners would 
have changed the opinions of the two parties. Still, I expect if 
certain negotiations which are now proceeding between the Col- 
liery Owners’ Association and the Barnsley Association come to 
anything, an interview will take place at Sheffield, on Friday, the 
9th inst. 

Another effort is to be made to resuscitate the Northfield Iron 
and Tire Company at Rotherham. The business has been carried 
on by the liquidator, Mr. G. Walter Knox, for nearly two years, 
The capital is to be £50,000, in £10 shares, the actual purchase- 
money being £39,755 9s. 6d. 

Makers of agricultural machinery and implements report that, 
in spite of the recent heavy rains, there is a larger trade than 
during the corresponding period of last year. For cutlery and 
general goods the inquiry eam the farming districts has of late 
been very slight. 

For guns, plates, and railway material, there is a good demand, 
though no large orders for steel rails have recently been received. 
Though the iron trade is generally languid, one or two of the local 
firms are fully employed; steel, in the finer qualities, is in brisk 
request on foreign and colonial account. 

At Dronfield another week’s grace has been granted. The men 
employed at the steel works had received notices expiring on the 
10th, but these notices have been withdrawn and work will be 
continued till the 17th, by which time it is hoped all orders will 


The ; 


r The employers say they have not been able to increase 
their price-lists since the advance of 10 per cent. was conceded last 
May, and that trade has declined ever since the advance was given. 
There are some 2000 men and 600 women and boys in the File- 
cutters’ Union, 400 men in the Forgers’ Union, 250 in the Grinders’ 
Union, and 200 in the Hardeners’ Union. 

The razor-makers are agitating for an advance of 10 3 cent, 
in — which the employers will ay ent concede, The razor 
trade been very brisk, especially for America, for a long time, 
but it is now rather easier. 

Mr, A. Alexander, who has been assistant managing director of 
the Cyclops Works—Messrs, Charles Cammell and Co., Limited— 
for ten years, was on Wednesday presented with a testimonial of 
the value of over £160, on the occasion of his retirement from that 
position. The testimonial included a valuable gold watch and 
chain, with compass, pendant, &c., value £50, for himself; a gold 
watch and chain for Mrs. Alexander; silver plate; a number of 
books; and an album containing the portraits of the managers. 
Mr. G. F. Longden was secretary, Mr. G. B. Wood treasurer, and 
Mr. Weinger cashier of the Testimonial Fund, and there was also 
a committee composed of the heads of departments. The presen- 
tation was made by Mr. Sykes, the “father” of the Cyclops 
establishment, in the presence of Mr. George Wilson, the chair- 
man; Mr. H. E. Watson, director; and Mr. 8. Jackson, a former 
director. Mr. Alexander, who is well known and res in the 
iron and steel circles of England, made a very able reply. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


For several days the Glasgow warrant market had been 
gradually improving up till Monday, when business was done at 
47s. 8d. On Tuesday, however, the quotations suddenly dropped, 
and on inquiring the cause, it was discovered that a large quan- 
tity of warrants had been thrown upon the market in the fore- 
noon, and had, as is usual in such cases, to be disposed of at 
gradually lessening rates. The expectation was that purchases 
of iron for consumption to a considerable amount would be made 
this week; but as the quotations have again given way, the 
probability is that buyers will be inclined to wait a few days, 
to see whether a further decline will take place. The shipping 
demand for pig iron is only moderate, but there is a rather 
better feeling in the continental trade, and the home depart- 
ment is so well employed that it is reasonable to expect there 
will be an improvement in the trade generally here before long. 
The stock of pig iron in Messrs. Connal and Co.’s stores con- 
tinues to decrease. Three additional furnaces have been put in 
blast since the date of last report, there being now 110 in 
operation, as compared with 106 at the same date in 1882. 

Business was done on Friday forenoon in the warrant market at 
47s. 6d. to 47s. 8d. cash, and in the afternoon at 47s. 74d. to 47s. 8d. 
cash. On Monday t tions were effected at 47s. 6d. to 47s. 8d. 
The business done on Tuesday forenoon was at 47s. 64d. to 47s. 4d., 
while 47s. 34d. cash was quoted the same afternoon. The market 
was irregular on Wednesday, with transactions between 47s. 2d. 
and 47s. 44d. cash. To-day—Thursday—business was done between 
47s. 3hd. and 47s. 5d. cash, and at 47s. 84d. one month. 


at Glasgow, per ton, No. 1, 63s. 6d.; No. 3, 54s.; Coltness, 66s. 6d. 


and 52s. 6d.; Chapel! 
Carnbroe, 56s. and 50s. 6d.; Clyde, 52s. 6d. and 50s, 6d.; Monkland, 
49s. 3d. and 47s. 9d.; Quarter, 48s. 9d. and 47s. 3d.; Govan, at 
Broomielaw, 49s. 3d. and 47s. 6d.; Shotts, at Leith, 65s. 6d. and 
56s.; Carron, at Grangemouth, 53s. (specially selected, 57s. 6d.) 
and 52s.; Kinneil, at Bo’ness, 49s. 6d. and 48s. 6d.; Glengarnock, 
at Ardrossan, 56s. and 50s. 6d.; Eglinton, 50s. 3d. and 48s.; Dal- 
mellington, 50s. 6d and 50s. 

In various departments of the iron industry purchasers who have 
been delaying their orders until prices of manufactured iron should 
be reduced as a q' of the decline in the values of pig 
iron are now expected to do business. They cannot withhold their 
demands much longer, as some of them are pretty short of su 
plies. The prices of manufactured iron are nominally unchanged, 
but for good orders satisfactory terms would not be very difficult to 
arrange at present, The past week’s shipments of iron manufac- 
tures from Glasgow included £6600 worth of machinery, £2100 
sewing machines, and £30,000 other iron and steel manufactures, 
exclusive of pig iron, 

There is a brisk inquiry for coals in Lanarkshire, and the 
shipping demand at Glasgow is quite active. The coalmasters, 
who bore patiently with the total obstruction of their business 
during the period of the Caledonian Railway strike, are now com- 
plaining most bitterly of the utterly inadequate facilities afforded 
them for the transmission of coals to the vessel’s side. So great is 
the dissatisfaction, indeed, that unless the railways can be pre- 
vailed upon to furnish a better supply of locomotives and trucks, 
an appeal will be made to the Railway Commissioners. The officials 
have apparently got so accustomed to complaints of this nature 
that they pay less attention to them than they used to do, and 
collieries are kept partially idle and vessels kept waiting in the 
harbours b it is impossible to get wagons to transmit the 
coals, This state of things is all the more remarkable when it is 
remembered that on both sides of the Firth of Forth at present 
the shipping trade in coals is slack, and the demands upon the 
railway companies therefore stnaller than usual. The inland 
demand for coals is good, and the prices without alteration. At 
Glasgow the quotations f.o.b. are for main coals, 7s. 3d. to 7s. 6d. 
per ton; ell, 7s. 6d. to 8s.; splint, 7s. 6d. to 8s.; and steam, 8s. to 9s. 

The colliery owners of Fifeshire have, in consequence of the 
dulness in the coal trade, intimated that they will reduce the 
miners’ wages 8 per cent., or about 44d. per day. At a meeting of 
the Executive Board of the Fife and Senaaen Miners’ Associa- 
tion the subject has been considered, and resolutions adopted to 
the effect that in their opinion the condition of the trade and its 
i diate prosp do not warrant the reduction. They also 
determined to solicit a conference with the employers’ representa- 
tives to discuss the whole question. 

It is stated that at the solicitation of the Clyde Coal Company, 
Mr. Hamilton, of Dalziel, M.P., has consented for an easy imme- 
diate payment to relieve the company of their lease of the 
minerals of Jerviston, near Motherwell. They have been paying 
a heavy annual rent under this lease, while unable to extract any 
of the minerals, . 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THERE is to be a sale of all the plant at Penydarran Works, and 
this will end the bistory of a once flourishing ironworks. In the 
days of the Homfrays, and of Alderman Thompson, large fortunes 
were made there, but with the sale of the minerals to the Dowlais 
Company, the place was rendered worthless to any successor. Mr. 
Fothergill expended a little money afterwards in trying to revive 
the decaying fortunes of the place, but fruitlessly. 

Dock extensions at Newport—Alexandra—were last 
week by Sir George Elliott. I shall refer to these further, and 
also to the Cardiff Dock extensions, as soon as a practical beginning 
is made. I rather anticipate a withdrawal of the Barry scheme. 
The Cardiff Corporation has now taken decisive action with the 
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view of acting as mediators bet 


the p ters and the Marquis 
of Bute and Taff Vale Company. 

The iron and coal trades are brisk, more active indeed than we 
eae J get them at this time of the year. Prices are tolerabl 

rm in both cases, except under special circumstances. In ven ¥ 
note larger quantities going down the Taff Vale and other lines from 
te and this week large consignments left the ports for the 
colonies. 

Fifty coke ovens on the Coppeé principle were started at the 
Great Western Colliery, Rhondda, on Monday, and the first batch 
turned out exceedingly well. These ovens are now becoming 
a in Wales. At Blaina a cluster of thirty-seven is being 

uilt, The coal at Blaina—bituminous—is admirably adapted for 
“— and the coke turned out is of the first excellence. 

Wales is evidently going in for steel with vigour. Blaenavon, 
Tredegar, Rhymney, and Dowlais are in good going order, and by 
July Blaina will be in readiness, and Cyfarthfa will soon follow 
suit. 

The Cyfarthfa and Dowlais colliers have formed a union for 
mutual protection. It was intended to have the aid of the Ply- 
mouth colliers also, but this has not been carried out. A few 
days ago an — delegate meeting was held by the old union, 
and it was resolved to agitate for an alteration of existing arange- 
ments at Dowlais in the method adopted of paying wages. 

Messrs. Neville and Co. have decided to cease working the 
Glynea Colliery, and a month’s notice has been given. 

An explosion took place in the Coedcae Colliery last week, and 
five men were injured. It is sup to have been due to leavi 
a ta open, whereby gas was brought in contact with a nak 


At Mr. Chamberlain’s visit to Swansea last week, the projected 
harbour of refuge at Swansea was brought under his notice, and 
though he did not commit himself to a support of this scheme, he 
gave the meeting to understand that no ovat fey would be brought 
against it by his department. 

The house coal collieries of the Forest of Dean are depressed. 

The report of the directors to the first ordinary meeting of the 
Rhondda and Swansea Bay directorate has been given, and they 
report the acceptance of a contract for the formation of the line, 
and a confident hope was expressed that some portion will be ready 
by the summer. At the conclusion of the general meeting a 
Wharncliffe meeting will be held, when various projects will be 
submitted :—First, a proposal to extend the railway to the new 
docks, Swansea, and to the Briton Ferry Dock sidings; also to 
discuss feasibility of a short line, in conjunction with the Great 
Western. 

I have no good news of the tin-plate industry. Cokeand patent 
fuel are in good healthy condition. Cardiff has been a sufferer by 
the storms. Many vessels remain unheard of, and are thought to 
have foundered. One of these traded between Cardiff and Ireland. 

Patent fuel is looking up, and is especially brisk at Swan: 
where the weekly shipments have steadily increased from 2000 an 
3000 to close upon 8000 tons. 


SovurH Kensincton MuskuM.—Visitors during the week ending 
Feb. 3rd, 1883 :—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 10,868; mercantile marine, Indian 
section, and other collections, 3552. On Wednesday, Thursday, 
and Friday, admission 6d., from 10.a.m. to 4 p.m., Museum, 1509 ; 
mercantile marine, Indian section, and other collections, 245, 
Total, 16,174. Average of corresponding week in former years, 
13,146. Total from the opening of the Museum, 21,679,241. 

LIVERPOOL ENGINEERING Socrety.—The second meeting of the 
session was held on Wednesday, the 31st inst., at the Royal 
Institution, Colquitt-street, Mr. H. Bramall, M.I.C.E., president. 
in the chair, when a paper, entitled “‘Graphical Investigation of 
Stresses,” was read by Mr. H. T. Turner. ‘The author divided his 
paper into three parts—Firstly, economy as a fundamental principle 
in designing; the desirability of simpler methods of calculation; 
the origin of “graphic statics” applied to the investigation of 
framed structures. Secondly, the method applied to ‘roof 
trusses ;” description of Mr. Bow’s system; examples of oblique 
forces, &c.; application to “deficient frames.” Thirdly, investiga- 
tion of stresses in bridge girders, subject to rolling loads; method 
by bending moments ot shears ; accuracy attainable and com- 
parison with analytical methods. 

NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Henry Scott, chief engineer, 
additional, to the Pembroke, for service in the Dolphin; Henry 
Bembow, chief engineer, to the Antelope, vice Spring, whose time 
has expired; William A. Harvey, chief engineer, to the Dido; 
James Leighton, engineer, additional, to the Pembroke, for service 
in the Wanderer, vice Scott; William G. Parsons, engineer, to the 
Seahorse, vice Leighton; Cornelius H. Steward, engineer, to the 
Dido; Samuel Aston, engineer, to the Hercules, vice Steward; 
William C. Hilder, engineer, additional, to the Terror, vice Taylor; 
Thomas Agnew, engineer, to the Valiant, for service in the 
Imogene, vice Hilder; David E. Smith, engineer, additional, to the 
Vernon, for service in the Vesuvius, vice Runnells, whose time has 
expired ; William Rabbidge, engineer, additional, to the Asia, vice 
Soper; Frederick Worth, to the Jumna, vice Rabbidge; and 
Edward J. Rutter, assistant engineer, to the Valiant, vice Agnew. 

FrRoME SEWERAGE.—In November last the Frome Local Board 
advertised for reports and plans for the sewerage and sew 
disposal of their district, and offered premiums for those which, in 
their opinion, were first and second in order of merit. Twelve 
schemes were submitted, and these have been under the considera- 
tion of a committee of the whole Board, who have held several 
protracted meetings during the past month, with the result that 
the first prize of £20 was unanimously awarded to the scheme sub- 
mitted under the motto of ‘‘ Palmam qui meruit ferat,” the second 
prize of £10 being given to ‘‘ Presto.” The first prize also entitles 
the author to be appointed engineer for the execution of the works. 
At the meeting of the Board, held on Friday, the 2nd inst., the 
envelopes containing the names of the ful petitors were 
opened, when it was found that the first prize had been obtained 
by Mr. Henry Tomlison, M.1.C.E., of Cambridge and Westminster, 
and the second prize by Messrs. Dudley and De’Salis, of West- 
minster. The envelopes containing the names of the unsuccessful 
competitors were not opened. ‘The Board also decided to take 
steps to carry out the scheme adopted at their next meeting. 


THE BLock SYSTEM AND THE NoRTH BritTisH RAtLway.— 
In concluding a report on the collision which occurred on the 
13th of December, at Foulford sidings, near Cowdenheath station, 
on the North British Railway, when a passenger train from 
Dunfermline to Kinross came into collision with the tail of a 
mineral train from Townhill to Burntisland, and five ngers 
and the guard of the passenger train were injured, and three of the 
passengers seriously hurt, Major Marindin says :—‘‘I had occasion, 
when reporting upon a very bad accident which occurred at 
Tayport on 25th November, 1881, to call attention to the fact that 
not one single mile of the North British Fifeshire lines was worked 
upon the block system, except some short lengths of recent 
construction which could not be opened without it; no extension 
of block-working has been made in Fifeshire. Under these 
circumstances it is hardly too much to say that the responsibility 
for any fatal accident which may occur from the want of such a 
system of working should properly fall, not upon the servants of 
the company, who have, somehow or other, to work a crowded 
traffic under rules quite unfitted for such a state of things, and a 
strict adherence to which would certainly cause great delay and 
many complaints; not upon the officers of the company charged 
with the conduct of this traffic, who would be glad to see the line 
provided with appliances for safe working; but upon the directors 
of the yong ad who, in spite of warning after warning, have 
chosen to leave these lines in a state —_, considering the 
amount of traffic upon them, is without a parallel upon any system 


in Great Britain. 


7 Makers’ prices are a shade easier as follows :—Gartsherrie, f.o.b. 7 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of 


It has come to our notice that some applicants of the 
Patent-office Sales Department, for P 
annoyance, 
nu 
oh th the Specification referred 


as to, instead 

the proper number 0, 

been made by looking at Tue 

cate and giving the numbers there found, which only 


Applications for Letters Patent. 
*,* When patents have been ‘‘ communicated.” the 
name = — of the communicating party are 


~ January, 1883. 

489. Sroves, J. B. Bennett, King’s Heath, and J. 
Herd and B. rs ‘Walker Edgbaston. 

490. Securinc Waps in H. J. Haddan.— 
at Seibold, New York, U.S. 

Copper, &c., Tunes, T. Smethwick. 

92. TREATING WoveEN Fasrics, E. Jones, Dum! 
‘oe. Winpixe Tareap upon Spoors, J. P. Kerr 
T. Law, Paisley. 

494, Skates, E. K. Dutton.—(J. Sieper, Prussia.) 

495. Dressine Fiovr, W. P. pson.—(L. W. Pruss, 
Minneapolis, U.8.) 

496. Repucine Grain, W. P. D. Gray 


and BE. P, Allis, Milwa: 
497. Liawgous Compounp, D, Abel.—(B. Harrass, 

Bohlen, Germany. 
498. Cuutivatine Sort, J» 
W. Weatherhogg, Wands- 
500. Raisinc Sunken Suips, G. 8. Dodman, Liverpool. 
501. Evecrric Lamps for Stack Porposss, 
502. Vi Salo, Schofield, U.8.) 

ICES, A. 

503. Bernninc Macuinery, J. tham, Rochdale. 
504. Apsustina the Focus of LENaEs, E. Marlow, 


bam, 
505. Arracuments for Brack &c., J. H. Norring- 
ton, Harlesden. 


506. OpERaTING the &c., Appliances of 
VeesEis, E. P. Alexander.—(J. "Frasier, Searcy, U.8.) 

507. FIsHING-RODS, R. Anderson, burgh, 

Primary Vottaic Batrerizs, “Andsé, Dorking. 

509. Ercnine, E. Nienstaedt, 

510. Piastic, &c., Susstances, J. H. John- 
son.—{J. G. Baker, Philadelphia, U.S.) U.8.) 

511. RapiaTors for Leeds, London. 

512. Apparatus for STEAM Boivers, 


518. W. R. Lake.—(T7. C. 
Taylor, Pi 
514, 
516, ARCHES and . —(T. 
517. and Letrers, &c., J. M. Delany, 


‘alconnet, cule, 

519. Gas, A. Jay and C. Hook, ood Hill 

520. Evecrric Lamps, A. it, Moscow. 

521. the Human Voice to Propuce Musicat 


odgson, London. 
524. Harvestinc Macniyss, B. Samuelson and W. G. 
Manwaring.—{ The Marsh Binder Manufacturing Com- 


pany, Syca 
oops, F. McIlvenna, Manchester. 
ELEcrricaL COMMUNICATION on RarLway TRAINS, 
R. W. Vining, Liverpool. 
527. Suvrries for Sewine Macuines, H. J. Haddan.— 
(B. Capitaine, Berlin.) 
528. Hoss Connections, H. J. Haddan.—(&. F. Gilbert, 
Co R. Jordan, Barton- 
. PLATE AND 
under-Need wood. 
5380. Parts of E. 


531, Tixzs, M. Benson. r U.8.) 
582. TerRa-coTta T1LEs, &c., son.—{J. Lynch, 
Washington, U.S.) 
588. Macnuines, H. B, Barlow.—(0. Caze- 
neuve, Montrejeau, 
534. Stasps for Vesseits MILK, 
&c., F. A. Colley and J. win ingfield, Sheffield. 
535. Exectric tt B. Crocker, C. 
G. Curtis, and &. 8. Wheeler, "New York, U.8.) 
536. Darvine Gear of Bicycies, &c., 
mray. ‘ington, 
588. CaBLE Stoppers, A.° Clark.--(J. B. Lynch, 
589, Drivine Tram, &c., Cars by Evecrricity, M. R. 
Ward, London. 
lst February, 1883. 


540, &c., Ons, N. Henderson, Broxburn. 
541, CoaLino Steamsuips, 8. London, 
LOADING SMALL-ARMS, H. Webley, Bir- 


Printino, &c., D, Appleton, Manchester. 
Avromatic FLUSHING and ANTISEPTIC Tank, F. J. 
Austin, Hounslow. 


547. Water Gavogs, J. Dewrance, Lon 

548. Sewinc Macuinzes,W. E. Ged, Kohler 
549. Exvecrric Brusnegs, &c., 

550. Sprino Hasp or Cup, C. Mohn, Birmtng 

551. ARTIFICIAL Harp and Sort and 
GUTTA-PERCHA, H. 

552, Furnaces, H., W., and J. Martin, Coatbridge. 

553, OBTAINING from Coat, by DistILLa- 
tion, H. L. Pattinson, jun., Felling. 

554. Coxe Ovens, H. Simon.—(F. Carves, France.) 

555. ExvecrricaL Conpucrors, J. Imray.—(The Société 
Anonyme des Cables Electriques, Paris.) 

556, VARIABLE Expansion Gear, T. lish, Hawley. 

557. CLEANSING or WASHING CEREALS, , C.D. Al 
—(Dr. L. M. R. von Mark 

558. Marine Boiiers, C. H. Ziese, El! 

J. A. Ll. Craig, Montreal.) 

560. Suear, A, J. Boule. P. Porry, Fort de France.) 

561. Looms, A. J. Boult.—(¥, Rabache, nce. 

562. WATER-LEVEL Reauiators, J. H. Johnson.—(P. 
Gauchot and the Société Folpp Schwarz et Cie., Paris.) 

563. Oroans, &c., J. B, Hamilton, Hammersmith, 

564. BRAKE APPARATUS, W. R. Lake,—(H. Marneffe, 
Liége, Belgium.) 

565. METALLIC Bepsteaps, H. Ferrer, Balsall Heath. 

566. ProvectiLes for UrpNaNce, A, Longsdon.—(A. 
Krupp, Essen, Germany.) 

567. Preventine the of WaTer in CHEMICAL 
Frre-Enaines, W. Blakely, Bournemouth. 

568. Apparatus for Supplying WATER to CHEMICAL 
W. Blakely, Bournemouth, 

569. TricycLes, W. Blakely, Bournemouth. 

570, LOADING FrrE-aRMs, W. Blakely, Bourne- 
mouth. 

571, Ruppers, W. Blakely, Bournemouth. 

572. Hotpinc or Securtnc the Gropes on Lamp 
Burners, W. Blakely, Bournemouth. 

2nd February, 1883. 
578. SHaRPentna Picks, &c., R. Walton and F. A. 
Stansfield, Rawtenstall, 
574, Tricycl Les, A. Burdess, Coventry. 
575. Suips’ Stegpine Bertus, W. R. Lake. 
Berth Company, I Boston, U.S.) 
576, Wixpow Sasuegs, D. F. W. Quay! , Castletown, 


577. Spirits of Wing, M. Bauer.—(J. A. Stelzner, 


578, Sawine &c., P. Gay, Paris, 

579, PADDLE-WHERL Fioats, J. 8 Blackwall, 

580, BREAKING MACHINE to REMovE SuRPLUs 
from Fasrics, C. Garnier, Lyons. 

581. SLorrinc J. Haddan.—(L. J. 
Knowles, Massachusetts, v. 8) 

582. Courtine, J. H. Vidal, Sunderland. 

683, Lockine Nurs upon ‘their Screw Bouts, G, A. 
Walker, Danes Hill. 

584, CRuciBLES, &., H. L. Doulton, London. 

585. Cigarettes, W. H. Beck.—(B. Abadie, Paris.) 

586. Bring, E. P. Alexander.—(A. Bracon- 
nier, aris. 

588. Borine A. A. 


8rd 1883, 
589. ComBusTIBLE Gas, W. Crossley, Glasgow. 
590. Furwaces, J. P. Cotiart, Havana. 
591. Horizonta, STEAM Borers, A. Sharpe, Lincoln. 
592. GaLvanic Batrerigs, P. R. de F.d’Humy, London. 
598, TreaTine CoaL &c., E. Sonstadt, Cheshunt. 


594, TeLEPHONEs, G. . Bassano, AE: Slater, and F, 
T. Hollins, Derby. 
595. BLEACHING, kid B. Thompson, New Cross. 
596. Pressure RecuLators for Gas. J. Imray.—(Z. 
Giroud, Paris.) 
wed ion, and J. and J. 
Gloucester. 


598. GALVANIC H Thame, 
m4 Warter-ciosets, &c., 8. 8. Hell er, London. 
600. Cooxine Stoves, T. arrin; 
601. Inpicators for Steam and other Enames, A. 
Budenberg.—(C. F. Budenberg, Germa: ~ 
602. Hotpine Neckties in Position, E. Wise, Belvedere. 
608. CommunicaTine AppaRatos, W. Dar' Darby, 


5th February, 1888, 
604. Rar.ways, E. N, Molesworth-Hepworth, Man- 


605. Raisro, &c., Liquips, J. Cross & G. Wells, Widnes. 
606, LetTino-orr APPARATUS for Looms, J. Schofield 


Garrett, Suffolk, and J. D. Ellis. 
608. Removine the SuPERFLUOUS @Laze orr ENAMELLED 
Bricks, &c., T. Cliffe, Huddersfield. 
609. UMRRELLA, &c., Covers, M. Hyam, London. 
610. LicuTine by Gas, F. A. L.de Gruyter, Amsterdam. 
611. Motive Power, A. E. Edwards, London. 
612. Coverep Wire, W. Halk Rhode Island, U.8. 
613. Crutcuxs, &c., H. J. Had Thitrz, Vienna.) 
614. ELECTRIC GENERATORS, J. Fleming, Ham: 
615. CLosine, &c., T. Webster, Edinburgh. 
616. | me for CANDLES, J. B. Goodwin, London. 
617. BREECH-LOADING FirE-aRMs, E. A. Brydges.—(C. 


Garbe, Berlin, Germany.) 
618. MeraL F. Wirth.—(F Haenle, Munich. ) 
Huovogs, G.W.von Na’ —(0. , Stettin.) 
. Prorectine Piants, &c., from Insects, Walker, 


. Forme Marr Liquors, R. Dean, 
622. Percussion Caps, T. Nordenfelt, London. 
Measurine, &c., CURRENTS OF Exxcrniciry, P. 


2 W. R. Lake.—(A. Skene, Vien 

624, ELecrro-mortors, W. na, 
and F, Kihmaier, Presburg.) 

625. SusstitoTs for LeaTHER, &c., W. L. Wise.—(Z. 
Bauer, Vienna. 

626, or Fountarn J. Ridge, Enfield. 

627. CoupLino Apparatus, J. J. Purnell, 

628. DyNamo-ELEcTRIC Macuing, R. W. Munro.—(A. 
BE. Swannikof’, Paris.) 

Batrerizs, R, Larchin.—(L. Hartmann, 

‘eter: 


PoRTABLE jaw, N. W. Wallace, Clifton. 
. ELECTRIC-LIGHTING APpaRaTus, A. M. Clark.—(N. 
Kabath, ) 


Inventions Protected for Six Months on 
Deposit of Complete oe 
487. Sewixe a R. H. Brandon, Paris.—A 
communication from the Morley Sewing Machine 

Company, Boston.—29th January, 1883. 

506. and Sreerinc Apparatus, E. P. 
Alexander, London.—A communication from J. 
Frazier, .8.—80/k January, 1883. 

516. Burtprne, &c., ARcHEs and Domes, W. R. Lake, 
London.—A cowmunication from T. J. Lovegrove, 
Philadelphia, U.8.—30th January, 1888. 

585. Execrro-morors, 8. Pitt, Sutton.—A com- 
munication from F. B. Crocker, C. G. Curtis, and 8. 
8. Wheeler, New York, U.8. —Sist January, 1883. 

564. Brake Avpanaros, W R. Lake, London.—A com- 
rom H. Marneffe, Litge, Belgium.—lst 
February, 1 

575. Suips’ Bertus, W. R. Lake, London.— 
A communication from the Huston Ships’ Berth 

Co., Incorporated, Boston, U.S.—2nd February, 1883. 


Patents on which Duty of £50 


419. Fustrans and Corps, and D, Green- 
wood, Pecket Well. —80th January, 1880. 

441. Ammonia, C. Kesseler, Berlin.—381st January, 1880. 

755. ‘APPLYING Evastic Paps to Articirs of VERTU, 
oe J. Vernon, Newton Stewart.—20th February, 

417. Propucinc Impressions on LeatHer Sxivs, F. 
Bure, Paris.— 30th 1880. 

465. WasHino Macuings, T. Woolfall, Blackburn.—8rd 
February, 1880. 

Te.epHontc Apparatus, H. H. Lake, London.— 

708. the Propucrs, A. M. Clark, London.— 
17th February, 1880. 

1808. Lusricatine Apparatvs, A. M. Clark, London.— 
80th 1880. 

Blamires, Huddersfield. — 2nd 

ebruary, 1880. 

172. Bepstgeaps or Cor W. Morgan-Brown, 
London.—8rd February, 1880. 

486. Rartway Carriaces, &c., J. MacLachlan, Glas- 
gow.—4th February, 1880. 

862. Staves for Barrets, W. Morgan-Brown; London. 
—27th February, 1880. 

507. ExTRACTING hag &c., from Ores, J. H. John- 
son, London.—5th Fi 

530. HARVESTING MACHINES, B. Samuelson, Banbury. 

— 6th February, 

548. Iron and "bran, J. Gjers, Middlesbrough-on- 
Tees.—7th February, 1880. 

608. Puriryine ALKa.ine Sotvutions, E. Carey, H. 
Gaskell, & F. Hurter, Widnes.—11th February, 1880. 

617. PULVERISING APPARATUS, F. W. Michell, Redru 
and T, Tregoning, Camborne.—12th February, 1880. 


t on which the Stamp Duty of £100 
has been paid. 


887. Propucine Heat and Lieut, A, M. Clark, Lon- 
don.—81st January, 1876. 
444, Putverisino Ores, &c., A. M. Clark, London.— 


y Clough.—8rd February, 1876. 
717. DYEING, &c., Tex 
Chadderton.—2lst 


Notices of Detention, to Proceed with 
Applications. 

(Last day for filing opposition, 28rd February, 1883.) 

ba TREATING _ &c., W. M. Riddell, London.— 

th September, 1882. 

4629. TRICYCLEs and VELOCIPEDES, A. Gibbs, Birming- 
ham.— 29th September, 1882. 

4631. Crank for &c., F. G. Kinnaird, Lon- 
don.—29th September, 1882. 


4688. Srzam Generators &c., W. P. Thompson, Lon- 
don.—A communication from M. M. ee 
Odio ane Perozo.—29th September, 
4649. ORNAMENTAL C. Notting- 
ham.—80th September, 1882, 
4651. Ligut Apparatus for PaotocRaPH- 
tna, J. Y. McLellan, Glasgow.—30th September, 1882. 
4708. P. Jensen, London.—A commu- 


4781. to Locks and’ LatcnEs, 
Drewitt, London.—4th October, 1882. 

4732. Patsts or CoLours, H. J. 
London.—Com. from G. Schatte.—4th October, 1882. 
4737. Founrarn F. F. Benvenuti, Swan- 
4759. MEASURING ‘pubis W. and C, W. B. Hamer, 

Cheshire.—6th October, 1882. 

4780. E.ecrric 8S. F. Walker and F. G. 
Olliver, Cardiff.—7th 

4802. Hores of Casks or BARRELS, W. H. Beach, 

Woodfield, Stafford.—9th October, 1882. 

4830. Fuses for ProsectiLes, j Noble, Newcastle- 
upen-Tyne.—11th October, 1882. 

4831. Macninge Gowns, A. Noble, Newcastle-upon- 
Tyne.—llth October, 1882. 

4917, Explosive Compo &e , P. 
Jensen, London.—A communication from J, Schul- 
hof.—16th October, 1882. 

4929, Friction CLutcues, &c , D. Frisbie, New Haven. 
—17th October, 188: 

5052. RapIaL 'AXLE-BOXES, F. W. Webb, Crewe.—24th 
October, 
5184. Mras &e., TRANSMITTED by 
Drivine Bat, V. Wing, near Oakham.— 

81st October, 1882. 
5189, Frourrs, D. and A. 


G. E. Vi an, London, —A A 
5 ELEGRAPH 5 
from 8. Trott ang F. 


November, 1882. 
SToves, C. J. Henderson, Edinburgh.—9th 
sons. Movers’ SAFETY Lamps, W. Morgan, Pontypridd. 
—12th 882. 


6204. VELOCIPEDES or Hanp-cars, W. P. Thompson, 
from 8. H. Walz 


6239. U id P. L. Engel, London. 
MBRELLAS ani 
fe G. A. J. Schott, 
essELs for Liquips, G. 
Bradford.—2nd January, 1853. 
48. Sarery Gear for Startina, &c., J. Mus- 
and R. Gregory, jun., ‘Bolton.—8rd January, 


sz. 5 T. Duff, U —4th January, 1883. 
75. Pus, W. P. Thompson, Liverpool. 


78. ELectric Fire ALARM Apparatus, W. 
ion. —5th January, 

424. Fowler, Leeds.—Com. 
from H, Carter and W. —25th January, 1883, 

487, SEwine R. H. Brandon, Paris.—A 

communication from the Morley Sewing Machine 
Company.—29th January, 1883. 
(Last day for filing opposition, 27th February, 1883.) 

4658. Purirvinc A. J. Boult, London.— 
Com, from G. —80th 

4670, a Glossy APPEARANCE to Boots, &c., 
E. an Wright, London.—2nd October, 1882. 

4674. for RatLway VEHICLES, R. Stone, 

6. IncanpDEscenT Evectrric Lamps, J. F. 
London.—A eo from C. H. F. Miiller.— 
2nd October, 1 

Looms tor 2: H. Pickels, Burnley.— 


October, 1882. 
4ou8. H. C. Bull, Liverpool.—3rd October, 


4707. Stanp for SupportTina &., G. E. 
and J. Walton, West Bromwich.—8rd 


October, 
ELECTRIC J. Hopkinson, London.— 
th October, 1882. 


Etastic Fasrics, W. Lake, London.—A com- 
munication from F. A. Ball —4th October, 1882. 

4726. Door Lock, &c., Cuecks, W. A. Barlow, Lon- 
don.—A commu seit F. W. Boldt and P. C. 

Brown, Birmingham.—4th 

4740. Gaus, Apparatus for TELEPHONE Lines, M. 
Benson, London.—A communication from J. P. 
Stabler.—5th October, 1882. 

4765. ELECTRICAL APPARATUS for PROPELLING Boats, 
A. Reckenzaun, Leytonstone.—6th October, 1882. 

4769. TrEatTING CeRTAIN CARBONACEOUS MINERALS for 
Ostarninc Or, A. and A, C. Thomson, 
Renfrew, N. B—7ea October, 1882. 
4774. Borer, H. C. Bull, Live 1882. 

Evevartors, W. 8.. ‘Brice, verpool. —’ th October, 


4808. for Bicycres, &c., W. Britain, jun., 
London.—9th October, 1882. 

4807. SELF-LEVELLING BLEEPING Brrrus, W. R. Lake, 
London.—A communication from J. H. Milligan. — 
—9th October, 1882. 

4814. Moutpers’ &c., W. Motherwell, Glasgow. 
—10th October, 1882. 

4822. Printinc Macutnes, J. E. Dawson, London.— 
Com. from W. P. Kidder —10th October, 1882. 

4838. EmpLoyine the Muscutar Force of May, B. J. 
B. Mills, from L. Belle- 
fonds.—1lth October, 1: 

4841. BALANCE VALVE, wv Teague, jun., Pool.—llth 
October, 1882. 

4843. Looms for Wravine, J. W. Holmes, Preston.— 


llth October, 1882. 
4848. Borries, E. P. Hawkins, London.—12th Octo- 


ber, 1 

4890,’ Fivrp Pomprina, &c., APPARATUS, B. W. Davis, 
London.—14th October, 1882. 

5080. Watcues, W. Clark, London.—A communication 
from J. W. Bell.—24th October, 1882. 

5202. Tupes, G. Little, Oldham N 1882. 

5380. VALVES Cocks, F. P. and E. J. J. 
T. Prestige, A. T. Cornish, and W. A. Simmons, 

5417. Botts and Nuts, R. Howarth, Wolverhampton. 
—1l4th November, 1882. 

5591. &c., Matrer, G. and J. E. 

Dewsbury.— 24th November, 1882. 

5753. of Warps of Jure, &., D. R. 
and G. Malcolm, jun., Dw agi December, 1882. 

6090. Lecornas, F. W. Hemming, London. — 20th 


December, 1882. 

6108. ADMINISTERING Mepicinz to ANnmaALs, P. 
ae and W. Fielding, London.—2lst December, 
188: 


6104. Cocks or Vatves, G. Teideman, London.—2lst 


December, 1882. 

6105, Merers, F. H. and J. R. 
Shearer, London.—2lst December, 1 

21. Gas Motor Encrngs, J. R. Woodhesd, Leeds.—1st 
January, 1883. 

62. Points, &c., for Tramways, A. H. Rowan, London, 
—Ath January, 1883. 

103. Propucine Desiens, &c., on Guass, D. Reich, 
Berlin.—Sth January, 1883. 

105. Recunatrne the Suppty of Gas, &c., J. Lewis, 
London.—8th January, 1883. 

186. Governors for Steam, &c., Enotes, J. M. Pax- 
man, Colchester. —10th January, 1883. 

160. Looms for Weavine, G. A. Shiers and A. Wright, 
Oldham.—11th January, 1883. 


215. BrEeEcu-LoapInc Cannon, R. H. Brandon, Paris. 
—Com. from B. B. Hotchkiss.—13th January, 1883. 

825. Woop Screws, H. H. Lake, London.—A commu- 
nication Screw Company, Incor- 
porated.— lanuary, 

$58. SLEEPING H. H. Lake, London.— 
A communication from the Huston Ships’ Berth 

, Inco! ted.—22nd January, 1883. 

380. Macuinery, W. R. Lake, London, 
—A communication from H. 'P. Feister and R. M. 
Jan , 1883. 

585. ELecrric Motors, , 8. Pitt, Sutton.— A com- 

munication from F. B. ‘Crocker, C. G. Curtis, and 
8. 8. Wheeler.—31st January, 1883, 


Patents Sealed. 
(List of Letters Patent which passed the Great Seal on the 
2nd February, 1883.) 
8694. E. Hollingwo: Dobcross,— 
8rd August, 1 
Szats, W. H. Avis, Polegate.—4th 
ug 
$722. MecuanicaL Burrow, A. and W. T. 
Taylor, London.—4th August, 188: 
3798. CARRIAGES, U. August, 1882. 
8730. ReauLatine the Speep of Bicyoies, &., J. G. 
Horsey and T. Bell, London. — 
8734 Conveyine, &., Grain, L. E. Mansfield, Paris, 
8735. Pu MINERALS, 
EDUCING or LVERISING Mi 
Junnack, Helston.—5th August, 1882. 7 
Rorany Enoines, J. G. Jones, London.—5th 
8744. AINTING, Woven Fasrics, D. Guille, Lon- 
don.—5th August, 1882. 
3745. Reau.atine the of Gases and Liquips, R. 
London.—5th August, 1882. 
en G. H. Slack, Manchester.—5th August, 


3757. Licut-Emirtinc Conpuctors, R. Werdermann, 
London.—5th August, 1882. 
8758. VenTiLaTING Raitway CarriaGEs, &., A. R. 
J. W. Harding, Leeds.—7th August, 1882. 
PERFORATING Ques, P. Jensen, London.—7th 


ugust, 1882. 
Permanent Way for Rartways, J. 
Seaforth.—8th A 
i PREPARING L. Epstein, London.—sth 
Wood, Flockton, near Wakefield.—8th 


3778. WasHine Macuing, C. C. Greenway, London.— 
8th A 882. 


3787. GENERATING Etastic UNDER PRESSURE, 


in a Heartep Starz, J. 
1882. 
inks, I. Beck, Sheffield.—12th August, 


$840. Vices, W. M. MacBrair, Sheffield.— 
12th August, 1882. 

3863. Dzoporisine, &c., Human Excrera, R. Nicholls, 
London.—12th A 882. 

8875. TrEaTING Corton, &c., E. de Pass, London.— 
14th August, 1882. 

3879. &c., Macuines, E. W. Brackels- 
berg, 4th August, 1882. 

4007. CenrrirucaL Macuines, F, Wirth, 
Germany.—2lst August, 1882. 

4079. L. H. M. Somzée, 
Brussels.—25th August, 1882. 

4213, Loapie and UsLoaDINe Vesseis, A. M. Clark, 
London.—5th September, 1882. 

4288. Governina Apparatus for Steam VEssELs, J. 
E. Wimshurst, London.—8th Septem- 


4840. 8. Lowe, and J. W, Lamb, 
Nottingham.—12th 

4841. Kwrrrmc Macurvery, J. W. Lamb and E. Atten- 
borough, Nottingham.—12th 

4402. SupPLy and Waste VaLves for Barus, &e., 8. 8. 
Hellyer, London.—15th 

4487. TREATING PHOsPHORITEs, J. ‘Imray, London.— 
20th September, 1882. 

4567. OpTarnino MecuanicaL Errect by 
Enenrcy, E. L. Voice, London.—26th 

4683, Axtes for VeHicies, W. Clark, don. 


tober, 1882. 
4745. GRaIN Dryers, A. M. Clark, London.—5th 
October, 1882. 


4908. CoRKING, &., age A. Macdonell, Newry, 
Ireland.—16th October, 1 
5075. MANUFACTURE of aes &c , P. Jensen, London. 
—24th October, 1882. 
5125. Door CHECKS or Governors, A. J. Boult, Lon- 
don.—27th October, 1882. 


ssi, 


501. SELF-ACTING Buckets, &c., G. M. Kay and J. 
Lowrie, London.—18th November, 1882. 
5535. A. M. Clark, London. —21st¢ 
November, 


5639. CouPpLine, &., Rattway Veuicies, W. and L. 
Younghusband and T. Hudson, Darlington.—27th 
November, 1882. 

5659. ORNAMENTAL SHEARING of PILED Fasrics, C. D. 

Abel, London.— 28th 1882. 

5717. DistiLLaTion of G. Davis, Manchester. 

th November, 


(List of Letters Patent which passed the Great Seal on the 
6th February, 18838.) 

773. J. Poole, Bradford.—l7th 
February, 188 

8768. Lamps, H. "cullabine, Sheffield.—8th A 1882. 

8769. of Sewine Macuings, H. G: er, Lon- 
don.—8th August, 1882. 

8771. Mintne Macuinges, W. R. Lake, London.—Sth 
August, 1882. 

3775. J. C. Bloomfield and J. McGurn, 
Ireland. —8th A 


882. 
8780. Rotary ENGINES, A. Kissam, London.—9th 


August, 1882. 
8788. Sgwine Macuines, J. Imray, London.—9%th 
August, 1882. 
$789. OxipIsInG ALCOHOLS, &c., E. A, Brydges, Lon: 
don.—9th August, 1882. 
3792. Propucinc Distittates from KIMMERIDGE 
E, K. Mitting, Rye.—9th August, 1882. 
= Door-mat and Scrarer ComBineD, J. 8. Will- 
y, Bristol. —9¢h August, 1882. 
794. Lips of Fort Economisers, E. Green, Wake- 
—9th August, 1882. 
and Stakes, W. A. Barlow, Londen.—9th 


ugust, 1882. 

8800. Boxes, P. Jensen, London.— 9th August, 1882. 

3808. TeLePHonic Apparatus, 8. P. Thompson, 
Bristol.—9th August, 1882. 

3804. Time-Preces, W. Morgan-Brown, London.—1l0th 
August, 1882. 

8811. CLkanine Winpows, C. H. Southall, Leeds.—10th 
August, 1882. 

Gas J. McGillivray, Glasgow.—1l0th 


ugust, 1 
Lamps, F. Mori, Leeds.—10th August 


8822. Batteries for Srortne Execrricity, F. Mori, 
Leeds.—10th August, 1882. 

8827. ComPRESSING, é&c., Ain, C. W. Harding, King’s 
Lynn.—10th A t, 188 2. 

8828. Cast [RON at for the Watts of Furnaces 
W. H. Beck, London.—1l0th August, 1882. 


4712, Exgctric BELLs ALARM | | 
Webb, H. P. F. Jensen, and J. Jensen, London.— 
8rd October, 1882. 
4730. Cuimine W. R. Lake, London.—A com- 
8750. DenraL Piates, &c., J. H. Gartrell, Penzance.— 
5th August, 1882. 
and . E. Bentley. Littleboroug! 
TRICYCLES, @&., U. Finileldt, Voatham, Hedcar. 
—15th December, 1882. 
10%. esDrough-on-1 ees, 
—9th August, 1882. 
8785. ReguLaTING Apparatus for Stzam Encrves, H. 
Davey, Headingly, near Leeds — 9th A t, 1882, 2 
anchester. 
Sounps, J. W. Lea, London. 
522. Desiccatep Eoa, H. J. Allison.—(P. Cooper and j 
C. A. La Mont, New York, U.8. 
5287. UMBRELLA and PARASOL 8. 
5550. CENTRE VaLvEs, R. Dempster, jun., Elland.— 
‘ } 
545, Brakes, M. Williams, Cardiff. 
442. Jacks, &c., of Jacquarp Apparatus, J. Broad- 
J 
f 
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Fletcher, Oldham, and T. C. Eastwood, Bradford. 
—llth August, 1882. 

3841. Arm-prr Dress W. R. Lake, London.— 
llth August, 1882. 

3847. H. Bulpitt, Birmingham.—l2a& 


Facire Ports for Tramways, H. Scott, Liver- 
August, 1882. 

3884. Boots and Suozs, W. Morgan-Brown, London.— 

for Tramw. &., W. M 
‘AR WHEELS for AYS, organ- 

London.—15th August, 1882. 

S887. &c., J. Mackay, Liverpool.—15th August, 


3938. Wasutne, &c., Gas, 8. Holman, London, and C. 
Hunt, Birmingham.—17th August, 1882. 


uhart, London. —19th August, 


4008. Inpicatinc the Posrrion of Sunken Surps, W. 

R. Lake.—2lst August, 1 

4060. Paurrine, &c., W. 
1882. 


August, 

4072. Fiurerinc Apparatus, J. F. C. Farquhar and W. 
Oldham, London.—25th A 1882. 

4161. for Papers, P. Lawrence, London. 
—S8lst August, 1882. 

Fiurers, A. M. Clark, London.—3lst August, 


4182. &c., P. J..Messent, ith. 
Tynemout 
4210. _™ Water from the Hotps of 
Vessets, A. M. Clark, London.—4th 1882. 
4262. Puriryixe Gas, W. W. Box, yford.—7th 

September, 1882. 
4265. WasHine Apparatus, W. B. Nation, London.— 
Tth September, 1882. 
4458. Carson Conpuctors for Evecrric Lamps, W. R. 
Lake, London.—19th 
4520. Borron-Hote for Ma- 
sis, &e., GH. C. Baghee, ‘Birming- 
ELOCIPEDES, 
ham.— October, 1882. 


5112. SzparatTine Glycerine from Farry Matrers, 
J. Imray, London.—27th October, 1882. 
5409. Execrric Licutinc, J. Muirhead and T. M. 
Collet, London.—13th November, 1882. 
5499. Rarway SLEEPErs, W. E. ’Pedley, Old Bromp- 
ton.—18th November, 1882. 
5504. INCANDESCENT ELECTRIC Lamps, A. Swan, Gates- 
November, 1882. 
. Cocoa and CHOCOLATE, 8. P. Wilding, London. 
5546. Coot S. P. Wilding, London. 
LING ARATUS, 
November, 1882. 


EXHavsTiNe INCANDESCENT 
Lamps, &c., N. K. Paris. —22nd 
1 


lovember, 
5645. PRIMaRy Vottarc Batreries, G. G. André, 
28th November, 


882. 
5655. Pweumatic A. J. Boult, Lon- 
a November, 1882. 
5667. Currma and Touxzes, 8. Goodby, sen. 
CHIN. Li — 30th 
ES, 'y, Liverpool. 


e 

84, 6d.; 85, 1s. 4d.; 2670, 6d.; 2671, 8d.; 2727, 6d.; 
2775, 4d.; 2776, 6d.; 2781, 6d.; 2789, 1s. 2d.; 2795, 6d.; 
2804, 6d.; 2830, 8d.; 2834, 8d.; 2840, 6d.; 2841, 6d.; 
2846, 8d.; 2848, 1s.; 2849, 6d.; 285%, 6d.; 2855, 6d.: 
2856, 6d.; 2857, 6d.; 2858, 6d.; 2863, 6d.; 2865, : 
2868, 6d.; 2870, 6d.; 2878, bd.; 2883, 6d.; 2887, 10d.; 
2889, 10d.; 2890, 6d.; 2893, 6d.; 2894, 6d.; 2896, 6d.- 
2897, 6d.; 2900, 6d.; 2901, 6d.; 2904, 6d.; 2906, 6d.; 
2907, 6d.; 2908, 2d.; 2912, 6d.; 2913, 6d.; 2914, 6d.: 
2915, 6d.; 2916, 6d.; 2917, 4d.; 2918, 4d.; 2920, 6d.; 
2925, 2d.; £926, 6d.; 2927, 6d.; 2928, 6d.; 2930, 2d.; 
2931, 6d.; 2934, 6d; 2938, 6d.; 2941, 4d; 2042, 4d.; 
2944, Gd.; 2045, 4d.; 2949, 6d.; 2950, Sd.; 2958, 6d.; 
2955, 6d.; 2958, 6d.; 2959, 2d; 2960, 6d.; 2962, 2d.: 
2964, 4d.; 2967, 6d.; 2968, 6d.; 2969, 2d.; 2970, 6d.; 
2972, 6d.; 2974, 2d.; 2975, 29d; 2976, 2d.; 2977, 6d.; 
2978, 2d.; 2979, 6d.; 2981, 4d.; 2982, 2d.; 2983, 4d.; 
2984, 8d.; 2986, 2d.; 2989, 2d.; 2991, 2d.; 2994, 2d.; 
2995, 4d.; 2996, 2d.; 2999, 24; 3001, 4d.; 3002, 8d.; 
3008, 4d.; 3004, 6d; 3005, 2d; 3006, 2d.: 3009, 6d.: 
3012, 2d.; 3013, 2d; 3014, 2d.; 3015, 6d.; 3022, 2d.; 
3026, 6d.; 3028, 2d.; 3030, 6d.; 3031, 2d.; 3033, 2d.; 
3085, 2d.; 3038, 2d.; 3040, 2d.; 8043, 2d.; 3050, 2d; 
3051, 2d.; 3052, 2d.; 3053, 10d.; 3055, 4d.; 3058, 4d.; 
3059, 2d.; 3063, 4d.; 3069, 24.5 3071, 2d.; 3072, 24; 
3073, 2d.; 3074, 4d.; 3077, 2d.; 2072, 2d.; 3082, 2d.; 
3084, 2d.; 3085, 6d.; 3086, 2d; 3096, 2d.; 3104, 2d.; 
3105, 6d.; 3107, 4d.; 3109, 2d.; 8272, 4d.; 3791, 6d; 
cm oa” 4073, Gd.; 4992, 4d.; 5062, 8d.; 5165, 4d.; 


ABSTRACTS OF SPECIFICATIONS. 
Prepared by ourselves expressly for Tax ENGINEER at the 
office of Her Majesty's Commissioners of Patents. 


2671. CentrirvucaL Governors FoR REGULATING 
Sream Enoines, &., W. P. Thompson, Liverpool. 
—Tth June, 1882. {A communwation from J. Selwig, 

Brunswick.)—{Complete.) 8d. 

The construction of the governor shown in the 
drawing in plan for regula‘ motors, also applicable 
for the construction of a indicator for rotating 
shafts, consists in the t of a rotating pen- 


oscillating in a circular path, and in which the 
moment of ee the 
sine of the le which the 
normal let-fall 


a plane rotation passing through 

26°70. Purves ror Connectinc Servick Pires To 
WATER AND OTHER C.J. 7. Haussen, Prussia. 


—Tth June, 1882. 

This eee 1 t and mode of appli- 
cation of hollow plugs or - nipples for for connecting ser- 
vice pipes to and other fluid 
pressure, or er ordinary or considerable fluid pres- 
sure, said plugs or nipples containing a material easily 
soluble by a solvent such as water applied from the 
side towards the service pipe, and for ordinary or con- 
siderable pressure provided on the side towards 4 
main with a thin eae of material not 
soluble, or not quickly soluble by the fluid in the main. 
2727. Construction anp Mops or WorkING Appa- 

RATUS WHEREIN STEAM Is GENERATED TO ACTUATE 
Mortrve Power Enotes, H. Aydon, near Houns- 
and E. Field, Westminster.—10th June, 18582. 


consists in the combined use of three 
1 chamber, wherein combus- 


London. —13th 


ae with a rod inside to work w 

down for pushing the stopper of the bottle in 

a spring to push the rod up again. 

2776. my CARBONS 
APPLICABLE FOR Canpies, &c., F. H. 
Varley, Mildmay-grove.—13th June, 1882. 6d. 

The inventor constructs carbon rods as follows :—A 
or Ry ates made of some vegetable fibre b: 
twis' usual way. It is then stretched an 
submitted to of caustic — at 

It is next submitted to the action of su 

and again washed and dried. Sree 

in a hot solution of 

until saturated, when it is 


r other hydrocar' 
in a retort. 
et and outlet channel for 


warm, and d in the petr 
cess is continued until they are of the req 
solidity. 


27781. Improvements Exvecrric Appa- 
ratus, W. R. Lake, London.—13th June, 
communication from C. F. dela Roche, Paris.) 6. 

relates to a simple form of arc lamp, in which 
the carbons abut against a ring or other stop, the feed 


uced by means of springs or 

counterweights. No other mechanism is used. 

2789. Arr To Furnaces or Steam 
&c., J. Howden, Glasgow.—lith June, 


882. 1s. 2d. 
The cipal object is to su the air required for 
the in the boilers in 


small tubular boiler. 
wing apparatus enters the case A at the smoke-box 


: 


fire gases 

hea’ tubes C. A space surrounds the side and 

the under part of the smoke-box, and communicates 

with the case A at the side furthest from the — 
and the air passes by two pipes to the furnace 

2795. Looms ror Weavine, 7. Knowles, 
14th June, 1882. 6d. 

This relates, First, to the method of mounting the 
finger or pawl upon the rocking lever, which actuates 
the catch wheel nar attendant mechanism employed 
to rotate the taking-up beam or roller. ed 
the arrangement of mounting or pivotting the 
“swell”; 

2804. Aw Improvep Meruop or AND MEANS FOR 
Emp.oyine ror TELEGRAPHIC AND 
TeLepHonic Purposes, W. R. Lake, London.—1l4th 
June, 1882.—(A communication from F. van Ryssel- 

employment con- 
du or cond one of w! or 


transmitter, the other end b 

end of the second ct 

receiver, its other end being also insulated. 

2884. Warer-ciosets, &c., A. M. Clark, London.— 
15th June, 1882.—(4 communication from J.d. B. 
Frey, New York.) 8d. 


chamber of 


or arrangemen 
the parts of steam boilers with an annular flue space 
water 8 such ann ue rows 
of radial water tubes. Ried 


2830. ImprovemrnTs IN THE CONSTRUCTION AND 
GOVERNMENT OF ELEcTRO-moTORS, &c., Professors 
Ayrton and J. Perry, June, 


Pacinotti . Inthe t case one end of the 
wire on bbin is ed to the iron, and the 
8, where it is connected to one of the rubbing brushes 


magnet 
means of w' the relative positions of the commu- 
tator and the Pacinotti ring may be altered ; a 
lation of a motor by continually introduc’ Sa 
out of the circuit a resistance, or shunting 


| 


past the machine or any portion of oh petedindiy to in 
such a way that . like an ordinary steam 
engine teal the fractional part of the 
whole periodic time during which introduction of the 
resistance or the shunting occurs; the use of a mag- 
neto-electric and dynamo-electric motor, coupled or 
geared together, for obtaining constant speed, &c. &c. 
2840. Apparatus FoR THE MEASUREMENT AND Recv- 
LATION oF Ve.Locrty, 8. Hele Shaw, Bristol.— 
ccordng to this men tion the moving body, whose 
ven wi 
that of en 


pulses 
from which oxygen and 


When B is depressed by A, wire I dips into the mer- 
cury below E, and the circuit is completed; B is raised 
after each impulse by weights W W. 


2846. Raitway Brake Foakes, Cardif’. 
The inventor rekon, of the the com 


brakes, consisting 


of suitable apparatus or mechanism. 
2848. Sream Pompinc &., 7. H. Ward 
Tipton.—16th June, 1882. 1s. 
This relates, First, to stop ating or throttle 
valves and valves of a like kin 


valves of pump cylinders; Fourthly, to a mode of 
actuating equilibrium slide valves; Fifthly, to 
condenser ona feed-water heater. 


2849. Presses ror Expressinc or Liquips. 
rrom Seeps, &., J. H. Johnson, London.—' 
June, trom P. D. and B. D. 
the ployment of a 
cons employmen' 
which move ou 
by reaction when iti desired foremove 


J June, 1882.” 6d.’ 


top 
warps to be woven ether at the proper 
places to form the closure of the tubular article. 
2855. Apustine Raitway Doors, &., 
A. Say, Peckham.—l6th June, 1882. 6d. 
in the manufacture and use of 


2856. Mereorovooicat AND Arr TesTiIna 
Instruments, H. F. Engel, Hamburg.—l6th 
June, 1882.—(4 from W. Klinker- 
Gottingen.) 6d. 

This relates toan instrument for ascertaining relative- 
moisture and corresponding dew point of the air, by 
means of peg | hand, moved AF alters. 
tions in an hygroscopic w 
hand points or shows to yerscngto bate in degrees. 
2857. Insectors, A. H. Smith, Nottingham.—lith 

June, 1882. 6d. 

Each injector is constructed with an outer case pro- 
vided with two inlets and one outlet; one inlet 
admits steam and is provided interiorly with either a 
fixed cone, or a cone capable of adjustment opposite 
the fixed or loose cone. a second fixed or 
loose cone, and at one side of such cone within the 
case isa or overflow way provided with a "4 
valve and hand wheel. The position of the ston the 
overflow way varies according to the the 
injector will omer when at work. Ou 
named fixed or cone is a or 
valve for the admission of steam. The second 
— with a dial valve or cock to adjust the supply 

water. 


Sarety Sappce Bars, R. S. Garden, Piccadilly. 
1882. 6d. 


escape, together with its stirru Rae «3 and stirrup. 

iron, from all connection with tree. 

2863. APPARATUS FOR Amount oF Mowry 
on Tram-cars, &c., H.R. Landon and G. L. Dezille, 
London, 6d, 


tion, with the supply rollers, of 
with or without a bell, all operated peed 
knob 


, U.S) 
This ts, First, in making the body or web of 
the wheel of two thin pressed metallic disca— thickened 
at the hub—which extend from the axle to the tire, 
curved 


Apparatus For CUTTING Stone, 
hammer 
a die or 


anvil or w 

struck; and , peculiarly formed 

with the kind of stone operated upon, and wapingit 

according to the kind of work to be done. 

2870. Cavoric A. M. Clark, London.—l7th 
June, 1882.—(A communication from J. Schweizer, 

This engine based th of a 

e on the em 
the bool of © gus fame, of 
e a gas flame, 

steam or other fluid, or by a current of hot air, and 

its subsequent cooling in a closed chamber. 

28°78. Dry Centre VaLves ror Workine Gas Port- 
Frers, BE. M. Simpson, London.—l7th June, 1882.— 
(A communication from F. Weck, Berlin.) 6d. 

In a common case is constructed a central ——. 
ment of a number of disc valves, the number of w! 
will depend upon that of the purifiers which are to be 
connected therewith. These valves in a certain man- 
ner ly communicate with one another and are 

shut off from each other. 

2883. Avromatic Lupricatine Apparatus, £. 
A, Brydges, Berlin.—19th June, 1882.—(A communi- 
cation from F. Tovote, Hanover.) 6d. 

In one arrangement a hollow piston provided with 
a hollow ie is employed, spindle is 
e lid of the Pp the 
of consistent fat or receded or renee lubri- 


2887. Courtine on Apparatus, &c., F. 
Petersonand J. A. RK. Dinsmore, Liverpool.—19th 


This relates to an a tus in which an endless. 
band is employed for laying the numbers. 
. MACHINERY FOR THE Stages oF THEATRES, C. 
D. * Abel, London.—19th June, 1882.—(A comm’ 
tion from R. ene J. Kautsky, C. Dengg and F. 


columns but fit with sockets thereon. 


2890. Locomorive AND VEHICLES FOR 
Tramways, &c., G. Alian and R. B, Dickinson, 


box, from which the fire tubes pass 
the car to smoke om on either side thereof: 
dering exhaust 


3855. Preumatic Sienatuisc Apparatus, G. Porter, Fic.) 
London.—12th August, 1882. : @ 
3858. Treatinc Soxtvrions used for Puriryixnc 
Corre Onzs, &c., D. Watson, Manchester.—12th \) 
OS Ad 
Es, J. F. U. Norman and A. H. P. 5. Th q 
Wortley, London.—18th August, 1882. ‘ion 
3977. Ammonia. D. ro ii chamber, wherein products of combustion from No. 1 I 
1882. < chamber are washed prior to becoming mixed with F L 
steam that has been generated in No. 2 chamber. E a 
cols on the ring, and their rd 
are joined up to the pieces C of the commutator as consists tly in the combination with an end- 
in the Gramme ring. 2 to the “> less pattern rad my of a tappet or tappets put, by the 
machine, the inventors m an arrangement DY | action of the said pattern surface, in and out of gear 
2830 adjustable door jambs. 
ro 
retort is provided with an RU na 
a stream of coal or other gas, which is caused to flow STS \scannsansosnnnastinn 
h the retort. The rods are removed from the 
um, } | { / 
—\p 
— — —-~ 
/ 
= 
| 
host, which ordinarily takes appli 
5654. Hotpers for Giasses, A. J. Boult, Lon- | heat, which ordinarily takes place, whilst, as applied —1 
to marine boilers, the stokeholes are ventilated and i | - This relates partly to the method of converting a 
kept cool. The dra shows the arrangement as \ hile \ 1° saddle bar of the ordinary construction into a safety 
addie bar. which in times of emergency can freely 
(2783) 
Penarth.—-Ist December, 1882. his COMSISts In Checking fhe combina- 
5307. Meraiic Intarp Work, A. M. Clark, London.— 
5916. Looms for Weavinc, W. Adam, Kidderminster. ] 
—llth December, 1882. first raises the serrator, and then feeds and cuts the 
a | strip of paper. 
: List of Specifications published d: | 2865. Raitway Car Wreets, H. A. Bonneville, Lon- 
BP uring the | don.—lith June, 1882.—(A communication from BE. 
| 
| on the axle and rivetted to the tire a | may con- 
} } stitute a cushion between the axle and the tire; 
| 2840) FIG. 1. Secondly, in making the tire or rim with an internal 
© RTE ILE TES annular stem of such shape as will best preserve its 
aif i circular form, 
L D 
N 
IN 
end In —— WH 
: which are a number of vertical tubes C through which NS NI \\ 
the fire gases = to the uptake D, there being below ; NS SG WN 
the case A and tubes C a chamber E through which WW Ny SEE 
——— atmospheric impurities are excluded, a suitable puri- 
*,* Specifications will be forwarded by post from the fied gas being substituted. This space is separated 
: Patent-office on receipt of the amount of price and from the outer air by mercury, through which a por- 
postage. Sums exceeding 1s. must be remitted by tion of the lever or frame, or a wire attached thereto, 
‘ost-office order, made payable at the Post-office, 5, —, and in which it works without appreciable 
High Holborn, to Mr. H. Reader Lack, her Majesty's riction. In the isolated space, but insulated from 
Patent-office, Southampton-buildings, Chancery-lane, the mercury below, is a capsule of mercury, in which 
London. the wire attached to the lever dips at every impulse, 
and thus establishes electrical communication 
the two — of mercury, and so with two wires 
communicating with a motor whose motion is to be 
regulated; thus oxidation of the electrodes is almost 
altogether prevented. Figs. 1 and 2, which are sec- cant, 
filled 
material 
another and from surrounding bodies. One end of Fice2 
the first conductor is in communication with 
A) 
ack 
/ 
(E71) TEN \ 
e objects sought to be attained are, a more re lp--\S 2S" The stage is divided into four ons in & ion 
‘ thorough ventilation of water-closets, a more perfect OrEk Loe BO || parallel with the mium, each of which sections 
4 B\\ consists preferably of three iron bearers for the 
_— from ordinary use of said closets, the providing of an \ ae reception of the scene cocriagen, ab the side of which 
: Sam overflow alike for the bowl or basin and for the valve \ — is a trap, and then two other for the reception 
the closet. of the trap slides. Each of the said 
2841. Steam Borters, 4. D. Barclay, Kilmarnock.— ported by columns carried by the plungers o ic 
ie 16th June, 1882. 6d. ot fixed to the 
— 
eld.—19th Ji 1882. 6d. 
) The inventors claim, First, the combined construc- 
tional and plan views of the apparatus, taken with | tion and arrangement of steam boiler for tram cars, 
¥ the above description, will explain the invention. of a double tubular boiler with central fire- 
A is the escapemen* wheel of a clock, whose 
motion is to regulate that of another aay B, the 
Ais ing field magnet f F, ereury | by causing it to pass into or vesse 
: a rotating fie et formed of soft iron or ed E; F, m out pass 
dulum upon its axis), or a line drawn through the | other material and wound with wire in coils, which | air; G, clpouie of mercury; H,/glass feaetion, my: d situated in the fire-box of Saentee which 
point of suspension of the pendulum in its plane of ! are nearly parallel to the axis. This rotates inside a ' wire D with wire I, one end of which dips in G. * tubes or vessels it issues into or over the fire, in order: 


Fes. 9, 1883. 


THE ENGINEER. 


of weights in overcoming the force of springs acting 
si thereto ed shafts to be turned, 


causes the brake blocks to be applied. 


PREPARATION AND Firrinc oF ARTIFICIAL 

Tern, B. Reading, London.—19th June, 1882.—(A 

communication from D, H, Buttner, New York.) 6d. 

This relates to a method and a; tus for fitting an 
artificial crown to the natural root of the tooth. 


2804. Manvuracture oF CLoTH AND LOOMS THERE- 
Rhode Island, U.S.—19th June, 
1882. . 

This comprises the method of and means for inter- 
weaving and firmly uniting strengthening strips with 
the cloth by means of interlying warp 8, and 
separate shuttles for jaying the weft for the strips and 
the weft for the cloth in such a manner that cloth is 
produced having strengthening strips interwoven 
with the cloth at intervals, so that such cloth is made 
thicker and stronger where these strips occur than at 
the spaces between such strips. 


2896. ImpRovVEMENTS IN SHUNTs OR SWITCHES FOR 
Prorectinc TELEGRAPHIC INSTRUMENTS FROM 


Excessivety Powerrut Currents, C. T. 
Howard, idence, Rhode Island, U.S.—19th 
June, 1882. 6d. 

This invention prises a switch placed in 


com: 
proximity to a plate connected with the ground and a 
movable bridge, whereby the circuit can be discon- 
nected from the instrument, and a portion of any 
abnormally powerful current automatically carried to 
the ground, whether the connection is made with the 
instrument or not. 


2807. Raitway Brakes, W."R. Lake, London.— 
19th June, 1882.—(A communication from J. Woods, 
Melbourne.) 6d. 

This consists in lifting and supporting the weighted 
levers by means of fluid pressure, whereby the brake 
blocks are taken off and held from the wheels. 


2800. Promotine Compustion in Furnaces, A. M. 
Clark, London.—19th June, 1882.—(A communica- 
tion T. Brennan, W. G. Munn, W. J. Duncan, 
W. A. Meriwether, and C. @. Davidson, Louisville, 


6d. 

using air in combination with steam, the 
inventors exclude all air ible and cause an arti- 
ficial draught by the use of pipes formed with open- 
ings, which pass the steam in straight and in diagonal 
lines across and above the fire, and also use in connec- 
tion with the steam a small orsuitable quantity of petro- 
leum or other cheap oil fed into the steam supply by 
adjustable self-oilers. 

2901. Propvucine a Continvous CURRENT oF AIR, 
&c., L. Bdwards, London.—19th June, 1852.—(A 
communication from B, Vigreux, Bois-Guillaume, 
France.) 6d. 

This consists in the of a g 
conical cylinder, helical passages, inlet and outlet 
passages, and case with movable cover. 

2904. Construction or Taps AND VaLvgs, J. Nixon, 
Oldham.—20th June, 1882. 6d. 

This relates to ‘ screw-down ” taps and valves, and 
consists in the construction of the plug which closes 
the central aperture, and in the method of its attach- 
ment to the screwed spindle. 

2906. Ree. Appiiances yor Rearrnc Macurnegs, 7. 
Culpin, London.—20th June, 1882. 6d. 

The object is an arrangement of reel appliances of 
reaping machines, whereby the blade or blades is or 
are caused to descend vertically, or nearly so, into the 
heads or ears of the n and carry or push the straws 
on to and over the platform without beating against 
the heads, the blade or blades retaining their vertical 
position while travelling over the platform, and on 
rising again, to clear and to prevent the scattering of 
the cut grain. 

2907. Improvements 1n ELectric TeLEPnony, J. G. 
Lorrain, Westminster.—20th June, 1882.—(A com- 
A. Dunand, 6d. 

1 


hinati Jet 


a 


2914. Improvements 1x Exectric Lamps, &c., 8. H. 
Argyli-street, London.—20th June, 1882. 


This relates to the tion of arc lamps. One 
method of carrying out invention is shown in the 
accompan: illustration, The carbon are 

(2914 | 


| 


inclined towards each other by the tension of a spring, 

and are caused to diverge by thearmature. Theopposing 

forces serve to strike and maintain the arc. 

291'7. Improvements In DyNAMO-ELECTRIC MACHINES, 
&c., 7. Parker, Coalbrookdale, Sulop, and P. B. 

well, Wolverhampton.—20th June, 1882.—(Not 


e construction of armatures, so as 
to reduce the useless portion of the inductor as much 
as possible. The inventors make their armature of 
square or oblong longitudinal section, similar to the 
rim of a fly-wheel, so that the two sides of the rim 
and also the face, can be embraced by the field 
magnets, Other improvements are also described. 
2920. ApPaRaTuS FOR CLEANING AND REMOVING THE 

Skins From Pordtoes, C. L. Hancock, Dudley.—20th 
June, 1882. 6d. 

is relates to an apparatus in which the potatoes 

are cleaned by the scrubbing action of a vertically 


rotating brush, and the skin ed bya d 
rolling, rubbing, and 7 motion against a a 
tured interior or vessel’s lining, the j or 
roughened edges of a) s projecting towards the 


perture: 
brush, so as to remove the skin in fine particles. 
2025. Manvuracrure oF LEATHER FROM CLIPPINGS 
th 


th. 
This relates to the treat: t of the clipp 
gum and subjecting them to great pressure. 
2926. Cookine Ranors anp Stoves, A. K. Robinson, 


with 


202'7. Improvep MACHINE OR APPARATUS FOR RAISING 
Water For Irrication, &c., W. R. 
20th June, 1882.—(A communication from F. A. 
Grunow and H. Meyer, U.8.) 6d. 

This relates toa pump in w’ a wheel provided 
ith angular blades rotates. 
Mure Macuines, Mock, Rhode 
e invention consists in rage | a mule spinning 
hine with hani which, when the mule car- 


tes to the employ Yin 
combination with a battery, both arranged in the 
circuit of the secondary wire of an induction coil, as 

the Wine of tho coll. 
2908. Dryinc Apparatus FoR Pustic WasHINa- 
W. Combe, Glasgow.—-20th June, 1882. 


relates to an apparatus in which a current of 
warm air is driven or drawn through for the purpose 
of drying the clothes contained therein. 


2912. Apparatus FoR THE REGULATION oF ELECTRIC 
Currents, S. H. Emmens, Argyli-street, Middlesex. 
—20th June, 1882. 6d. 

This relates to the conversion of currents of varying 
quantity and intensity into currents of uniform steadi- 
ness. is is accomplished by interposing between 
the generator and the service circuit two or more sets 
of secondary batteries, so arranged that while one set is 
being charged by the generator, another is being dis- 

by the service circuit, and vice versé alterna- 
tely. To accomplish this automatically, the inventor 
causes a worm wheel actuated by gearing connected 
with the engine to set in motion two discs, which are 
made to revolve in opposite directions. These discs 
are each divided into two insulated halves, and are 
furnished with two sets of central conducting rings ; 
one set of these rings are connected to one set of the 


service circuit, whilst the other set are 


riage moves in to the roller beam, will automatically 
wipe the said mule and the spindles, and 
remove all the loose fibre and waste from the portion 
of floor traversed by the said mule carriage. 


2930. Treatment or CokE OVEN GaSES FOR THE 
UTILISATION OF THEIR CONSTITUENTS, J. Jmray, 
London.—20th June, 1882.—(A communication from 
G. 8, Page, Stanley, U.8S.)\—(Not proceeded with.) 2d. 

The invention relates to the treatment of the com- 
bustible gases given off in the coking of coal, culm, or 
slack in ovens, for the purpose of separating there- 
from and utilising the densibl tituents, such 
as tar and ammonia, while the permanent gases are 
stored and used for heating or illuminating purposes, 
2931. Umprewias, Parasors, SunsHapes, B. J. 

B. Mills, London.—20th June, 1882.—(4A communica- 
tion from J. A. Dupuy, Lyons.) 6d. 

This consists in constructing the sticks of umbrellas, 
&c., with capability of being shortened or contracted, 
when required, to the length of the covering, by 
causing the two parts of the stick to enter one into 
the other, and by the sliding of the top notch towards 
the point, with various methods of fastening the same 
in position. 

2934. Improvep Means or SusPENDING oR 

ECTROLIERS, &c., A. W. Brewtnall, Warrington. 
—20th June, 1882. 6d. 

The object of this invention is to enable the prin- 
ciple of the to be applied to the 

lon ‘of rare 


insulated halves, and the lead and return wires of the 
ted to 


the other set of insulated halves, and the lead and 
return wires of the dynamo. The batteries have 
stati poles furnished with suitable brushes, 
whereby electrical contact may be maintained with 
the revolving discs. By this means at every half 
revolution of the discs the batteries exchange circuits, 
and are alternately charged by the dynamo and dis- 
charged through the circuit. 
2913. Improvements 1n Seconpary Batrerigs, S. H. 
Argyli-street, Middlesex.—~20th June, 
The inventor constructs his electrodes of short 
8 cylinders of sheet lead superposed one on the 
other, and separating each pair from the other by an 
insulating diaphragm. To expedite the formation of 
his battery he uses an electrolyte consisting of a solu- 
tion of acetate, nitrate, or other salt of lead, and then 
passes a strong current through it. 
2915. Horstine Gear, W. J. Brewer, London.—20th 
June, 1882. 6d. 
a lifting the combination 
wi , power rope lifting tackle, 
and lifting drums, used differentially or etherwiae, to 
produce variations in power and speed. 
2916. G. W. Moore 
rel . means for preventing all 
ibility of the child creeping or falling out , and 
mdly, in constructing the stands for the cots. 
2918. Ontarntnc FERROCYANIDE or IRON AND AM- 
MONIA FROM THE PRopuctTs OF THE MANUFACTURE 
oF Coa Gas, 8. Pitt, Sutton.—20th June, 1882.— 
(A communication from H. Bower, Philadelphia.) 4d. 
This ists in the addition of iron or a salt of iron 
to ammoniacal liquor, without, however, adding acids 
to said liquor, whereby a considerable portion of the 
cyanides are converted into ferro-cyanide of ammonia, 
in such form as to be susceptible of being thereafter 
utilised in the facture of ia and of ferro- 
cyanide of iron (Prussian blue), by treatment with 
lime, distillation, and the addition either of acid and 
a salt of iron or of an alkali or alialine salt. 


P constructing 
the ball and likewise its socket in segments, zones, or 
other parts of metal, separated from one another by 
segments of insulating material, the metallic segments 
of the socket corresponding to similar ents of the 
ball, and in contact therewith over a sufficient extent of 
surface, to permit of the free motion of the ball in its 
socket without breaking the electrical connection 
between the corresponding segments. 

2988. Actions or Pranorortss, J. Mallinson, Selby.— 

20th June, 1882. 6d. 

This relates to the construction and employment of 
pianoforte actions made with metal wires, having 
coils and curved ends to fit over and act on the 
hammer butts, 

2941. Wuett, J. 8. Ayrton, Stoke-wpon-Trent, and T. 
Floyd, Westminster.—2lst June, 1882. 4d. 

The invention consists in forming the body portion 
of the wheel separate and distinct from the outer or 
peripheral portion. 
C. D. Goldie, St. Ives.—2lst June, 1882. 


The bier consists of a strong frame, which is placed 
on wheels, and which is fitted with one or two flaps 
kept in position by a bolt or bolts. m the frame 
rise two or more supports, and on these rests a strong 
rod, fitted with two or more reels capable of containing 
a sufficient quantity of web or other materiai. 


2944. Carts, Wacons, &c., IV. March, London.—21st 


June, 3. 

A revolving brush, operated on by one of the hind 
wheels, is placed under a wagon and sweeps into an 
elevator the slop or other material requiring removal. 
The elevator consists of endless chains of steel bands 
with buckets attached, and revolving on pee 
inside a base, and is driven by the hind wheel or 
a pulley attached to the intermediate 
machine. 

2945. Improvements IN PLATES FOR SECONDARY OR 
Strorace Batrerres, Sorley, Rosoman-street, 
London.—21st June, 1882. 4d. 

This relates to the ving of the plates of 
secondary batteries, so it [the ridges between the 


or 


2949. Boxes Mave or CarpBoarD, &c., M. D. Wood, 
Stafford, and B. P. Smyth, Shepherd's Bush.—2lst 
June, 1882. 6d. 

This relates to boxes each made of pane sapere of 
cardboard or similar material, one of w) pieces 
forms the bottom or body of the box, while the other 
piece forms the lid thereof. 

2950. Macuinery ror NaILina THE HEELs ow Boots 
anp W. R. London.—2lst June, 1882. 
—(A. communication from F, F. Raymond, Newton, 


U. 8d. 

This consists pap be the combination of a jack for 
holding the boot or shoe, a of awls, and a group 
of drivers having a straight ho: tal movement on a 
crosshead adapted to be vertically reciprocated. 
2958. Manuracrure or Boots, P. Lehany, London.— 

2Qlst June, 1882. 6d. 

The object is the manufacture of a boot which shall 
possess the advantage of a combined boot and gaiter, 
which shall be water-tight, and which can be easily 
and expeditiously put on and taken off. 

2055. Treatinc Nirroceyovs Marrers To Ostain 
Usero. Propucts, &., J. C. Mewburn.—2lst Jw 
1882.—(A communication from L, Fouque, Paris} 


6d. 
The process is characterised by the employment of 

electric currents to replace the pA of i 

in certain of these matters, and to give to the others 

certain elements of which they are deficient. 

2958. Va.ves or Cocks, 7. Penn, London.—21s¢ June, 


1882. 6d. 
This consists partly in forming the which closes 
and opens the inlet (that is to say, valve proper) 
in two parts. 


2059. Looms, R. Illingworth, Blackburn.—22nd June, 
1882.—{ Not proceeded with.) 2d. 
This relates to arrangements for weighting the warp 


2960. Macuinery For THE MANUFACTURE OF NalILs, 
= W. Summers, Staleybridge.—22nd June, 1882. 
This consists cipally in causing the tube or 
barrel through hich the clamp carrying the plate 
or strip of metal passes, to have an intermittent rotary 
motion in one direction imparted to it by means of a 
star wheel and a train of gearing a shaft 
beneath, which shaft is actuated in its turn by the 
main driving pulley of the machine. 
2962. ImpRovEMENTS IN INCANDESCENT 


2064. VeLocirepes or Tricycies, W. Morgan- 
Brown, London.—22nd June, 1882.—(A communica- 


in pede or tricycle 
which is propelled by a lever operated by the body and 
arms of the occupant with a movement somewhat 
similar to that of ro’ 


valuable fertilising 
of purification. 
. Par une, pro- 
ceeded with.) 2d. 


The object is to obtain motive power by the rise and 
fall of the tide. 


2988. Manvuracture or Trowes, A. Reaney, Shes- 


4d. 
consists in forming the complete tangs of a 


hollow or tubular shape, from the steel plate or blade, 
by means of a. , or other equi- 
valents instead of by forging them solid. 


2984. Marve Steam Enoines, G. Rodger, Barrow-in- 
Furness.—23rd June, 1882. 8d. 
each 


cylinders res ively on the 

of and in tandem an 
and a low-pressure cylinder ; thus one high-pressure 
cylinder is in tandem combination with the inter- 


mediate ga, the m thereof on the same 
rod, and other hig 


2984] —. 


“pressure cylinder is in combi! 


press 

cylinder, which in turn exhausts into the low- 
cylind used in the 
pressure cylinders, from which it is expanded into 


intermediate cylinder, from which it is expanded into 
e low lind a side ele- 


a device isti 
otherwise loosely connected, 
one of which is adapted to be secured to the shoe, &., 
while the other is provided with means for its remov- 
able attachment to the overlapping piece of the shoe, 
&c., and means for locking the two leaves in close 
contact—for instance, a hooked catch. 


2968. Propetiixc VessEts, W. L. Cowie, Borneo.— 
22nd June, 1882. 6d, 

For pro) g a vessel the inventor employs verti- 
cal propeller blades similar in form to knife blades, 
which are mounted at the exterior of the sides of the 
vessel, and caused to reciprocate to and from a hori- 
zontal direction in a line with the length of the vessel, 
and they are caused to be set edgewise when movin 
in the direction that the vessel is to be propelled, fom | 
at right angles to the line of the vessel’s movement 
when moving in the contrary direction. 


in com- 


2070. Treatine Sewace, &c., Edwards, London. 
—22nd June, 1882.—(A communication from L. de 
Soulages, Paris.) 6d. 

This relates to a method of treating in closed vessels 
and bya dry process all nitrogenous liquid or solid 
substances, in order to convert them into manure 
mainly of carbon, all the offensive exhalations being 
avoided which are ordinarily produced in such pro- 
cesses, the whole of the nitrogen being preserved, the 
small quantity of air present being decomposed and 
its nitrogen retained, and the ammoniacal salts being 
fixed in the manure by the absorbent action of the 
car’ 
20°72. Hat Forminc UMBRELLA OR PaRrasoL, A. Gros 

and C. Salbreux, France.—22nd June, 1882. 6d. 

A number of ribs or stretchers are covered with a 
suitable material and connected with an arrangement 
of mechanism secured to the brim of the hat. The 
working of this mechanism causes the ribs to extend 
beyond or withdraw over or under the hat brim. 


20'74. IMPROVEMENTS IN THE METHOD oF PropucING 
THE Evectric Lieut, 0. @. Pri Penge.—22nd 
June, 1882.—(Not proceeded with.) 2d. 

The inventor combines with tho electric arc a gas 
flame forming a sort of path for the arc; a constant 
stream of finely divided carbon is supplied to the arc 
so as to impart by its incandescence the desired inten- 
sity of light. Tubular electrodes of platinum or other 
metal are used, the one forming a gas burner and the 
other a feed tube for the finely divided carbon. 
2075. Fire-arms, B. Burton, London.—28rd June, 

1882.—( Not proceeded with.) 2d. 

This relates to a means of conve breech-loading 

arms of any description into a e gun. 


2976. Hanp.es ror Jucs, Mucs, Teapots, &., J. 
Grundy, New Bristol, U.S.—23rd June, 1882.—(Not 
proceeded with.) 2d. 

This relates to improvements in handles for jugs, 
&c., whereby the same are rendered detachable. 
20'7'7. APPARATUS FoR SuppLyina WATER TO STEAM 
Borrers, de Pass, London.—23rd June, 1882.— 

(A communication from La Société Volpp, Schwarz, 
and Cie., Paris.) 6d. 

consists of a float and valve supply gee 

fixed on or in connection with the boiler with which 

it is in communication by means of a steam and a 

water pipe. 

29'78. APPARATUS FOR THE MANUFACTURE oF Gas, G. 
W. and EB. H. Stevenson, Westminster.—23rd June, 
1882.—(Not proceeded with.) 

This refers to the construction of apparatus whereby 
the carbonisation of coal, cannel, or other suitable 
material for the —— of gas may be carried out 
continuously and without the necessity for so fre- 
quently opening the retort for the introduction of the 
coal or withdrawal of the coke. 


29°79. Batt anv Socket Jornts, H. J. Haddan, Ken- 
sington—23rd June, 1882.—(A communication from 
0. C. White, U.S.) 6d. 

This relates to the combination of a ball made con- 
tractile or in sections, with a contractile socket piece 
provided with means of contracting or clamplng it 
upon the 
2981. Purirication or Gas AND MANUFACTURE OF A 

Ferritisinc Compound, J. Duke, Glastonbury.— 
28rd June, 1882. 4d. 

This relates to the use of mono-calcic phosphate for 


vation, shown partly in section of the engines. 
2986. Apparatus For REGULATING THE SUPPLY oF 
Water TO WaTER-CLOsETs, J. McDougall, Glasgow. 
—23rd June, 1882.—( Not wit 2d. 
This relates to a meansfor preventing waste of water 
in flushing. 
2989. Composire CARTRIDGE Casks, G. Kinnock, near 
Birmingham.—23rd June, 1882.—(Void.) 2d. 
This relates to the employment of a plug of wood 
having a central hole fitting over the cap chamber, 
which plug is covered on its front face with a metal 


2991. Exrractina CoLourmnc Matrer AnD JUICES 
FrroM Woop, J. H. Johnson, London.—23rd June, 


with preserv- 


2904. Receiver, R. and Jackson, Broadbottom. 
—24th June, 1882.—(Not with.) 
The invention consists construi 
receiver, 
suitable material fitting 


2995. So.ution ror Beewrne, FE. R. Moritz, London. 
—24th June, 1882. 4d. 

This consists in the employment in the brewing of 
beer of a solution containing phosphate of magnesia, 
the result of the reaction phosphate of soda or 
chloride of magnesium, the  saaeetmaad being dissolved 
by means of sulphurous aci: 

2996. Apparatus FoR BoLTING, AND CLEAN- 
1nG MEAL, Fiour, &., &. Bruce, Dublin.—24th June, 


2999. Apparatus For Raisine Weicuts, B. Edwards, 
London.—24th June, 1882.—(A communication from 
a Sauveterre, France.)—(Not proceeded with.) 


This relates to improvements in the ordinary 
“jack” used for lifting weights, in which a toothed 
rack, by which the weight to be lifted is supported, is 
actuated by a corresponding toothed pinion worked by 
a handle. 

8001. Corsets anp Stays, C. L. Reynolds, Landport. 
—24th June, 1882. 4d. 


relates to the application of a lateral inde- 
‘ternal surface. 


pendent band or bands to the ex’ 
3002. Improvements DyNaMo-ELECTRIC MACHINES, 
P. Jensen, — 1882.—(4 com- 


une, 
munication from D. A. Schuyler and F.G. Water- 
house, New York.) 8d. 

This relates to a novel arrangement of armature 
Sn exch tot being disposed with 
in 4 symme' y ion 
to one another in such a way that each coil of a set is 
placed at an angle of ninety degrees from its two 


neighbouring coils in the same set, and diametrically 
opposite the remaining coil of the set. Each set is 
provided with a separate commutator ‘ring, and one 
end of each helix in a set is connected to a separate 
plate of the commutator. With the arrangement of 


field of force employed, diametrically opposite 
be diametrically opposite 


to escape then into the atmosphere; Thirdly, the the fication of , and to the manufacture of a 
construction of apparatus for admitting exhaust steam 
directly into or on to the fire; Fourthly, the construc- 
tus for causing the brakes of vehicles to 
means ch revolving / 
frictional contact with a drum, the rotation of which 
= 
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proceeded with.) 2d. | 
Licst Lamps, M. Volk, Brighton.—22nd June, 
1882.—(Not proceeded with.) 2d. 5 | 
This relates to a switch appliance attached to the — 
lamp holder, by means of which the current can be ,  aenae 
turned into the lamp or not at will. — — | 
tion from F. White, Westboro, U.S.) 4d. 
nation with the low-pressure cylinder, the piston 
thereof likewise being on the same rod. Both high- 
te 
2967. OTHER Fasteners, H. J. ich. 
Haddan, Kensington.—22nd June, 1882.—(A com- the 
munication from H. J. Dieler, St. Paul, U.S.) 6d. 
June, 1882,—(A communication from A. Levy, Paris.) 7 
_. June, 1882. 6d. 
This relates to an improved construction of bonnet 
or fire cover applied to closed fire ranges. 
Cc. 
1882.—(4 communication from EB. Pereire, Paris.)— 
(Not proceeded A 2d. 
This consists essentially in submitting the mate: 
to the action of steam or other heated vapour, prefer- 
, &c., 
London,—22nd June, 1882.—(4 communication from | Sly, in an apparatus similar. to 
J. Vernanchet, Paris.) 2d. narily employ, iui, impregnating w 
The composition consists of salt of alum, salt of | “8 matter or if 
soda, and sea-salt, intimately mixed together 
bination with a sufficient quantity of glue. 
beneath the grid or grating, and provi with a 
handle, by means of which, when the grid or grating : 
is removed, it can be drawn out, lifting out all the 
ashes with it. 
eded With.) Ld. 
| This relates to improvements in the general con- ‘ 
| struction of the apparatus. 
HA] 
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118 THE ENGINEER. Fes. 9, 1883. 
The remaining ends of the coils . Furn Le Breton- the positive plate of ted zinc corrugated or bent | an electric light, of te blocks of refractory 
tected or in permanent electrical connection with one June, preceded wtih} | into various shapes. ‘The plate is fret well amaige: | material for Supporting” the adjaceut ends "of 


another. Commutator brushes are so applied that 
each bobbin is connected to the brush during its 
movement from one neutral , potas, to the other. 
Excellent results have been obtained by keeping = 
coil connec! 


other. Thearmature coils may consist of any desired 
number of bobbins capable of division by the factor 4. 
The figure illustrates the manner of dividing and 
connecting the bobbins to one another and to the 
— Other improvements are described and 
claim 


Lwrrovep Construction oF TELEPHONIC OR 
Sounp Conpuctine &c., AL80 COMPOUNDS 
FOR INSULATING SAME, AND IN TRANSMITTER AND 
Recsrver &€., 4. Wilkinson, Peckham, 
Surrey.—24th June, 1882. 4a. 

The First part of the invention consists in making 
the wire hollow, and g it through a solution of 
tin and lead mixed. e Second part relates to insu- 
lating the wire with a compound of india-rubber, 

gutta-percha, tallow, naphtha, to which a small quan- 
ity of burnt cork dss added, and the whole rendered 

—— by the of b matter and 

eating, after which it is served in the wire. Accord- 
ing to the Third part of the invention, diaphragms for 
telephonic receivers and transmitters are constructed 

of common felt. — as is used A hy im- 

provements in the construction of telegraph and tele- 

phone lines are described. 


3004. Apraratos ror Prorectinc THE TaP HoLes 
anD Suive oF Casks anp BaRReE1s, L. J. 
Prosser, London.—24th June, 1882. 6d. 

This relates to a shield or peg’ to the tap hole 
and shive or bung hole of a cask or barrel, to obviate 
the use of a cork to fill up the hole after the tap or 

has been withdrawn from the cask or barrel 
when empty. 

S005. Sicurs ror Firk-arms, W. A 
June, 1882.—(Not ‘proceeded with -) 


This relates to the means or apparatus feed 
or supplying or or cullet to 


Macurvery ror Preparine Corton, 


ty and J. Ki —28th June, 1882.— 
(Not proceeded wi "ad. 
This consists in it of 
and short light spindles or sheds, which carry 
the bobbins whereon the yarn is wound. 


8305S. Brercu-Loapinc Smatt-arms, 7. W. Webley 
and T. Brain, Bi» mingham. —28th June, 1882. 10d. 
This consists, First, in the construction and com- 
bination of parts for a the top bolt of drop- 
down guns in which the barrels are fastened down by 
top and bottom bolts, the top bolt wes into the pro- 
longed rib between the and bottom bolt 
taking into the lump on the underside of the barrels. 
Secondly, in the construction and combination of 
parts for fastening down the barrels on the prolon, 
rib of drop-down guns provided with top hand levers ; 
Thirdly, in improvements in cocking the internal 
hammers of drop-down guns, and in lock mechanism 
of the said guns. 
$055. Manuracrure or Cartrinces, H. E. Newton, 
London.—28th June, 1882.—(4 communication from 
Dynamite-Nobdel, Isleton, Switzer- 
4 


covered with electro- 


$105. Exevators, J., and H. 
sider, Wallingford.—lst July, 1882. ‘6d. 

This relates to apparatus for elevating hay, straw, 
or similar produce for stacking and like purposes. 
$109. Prevention or Boat Accipents, H. 0. A. E. 

Grindaum, Stratford. July, 1882.—(Not pro- 


3791. Extixcuisnine Fire, P. M. Justice, London. 
—9th August, 1882 —(A a from V. 


in automatic extinguishing 
systems of a or thest of unequally 


SELECTED AMERIOAN PATENTS. 
From the United States’ Patent Ofice Official Gasttee. 


270,352. DEVICE FOR CoNTROLLING ELEcTRIcaL 


This consists in hereb 
the explosive is entirely encl 
is thus completely pro 
action of the humidity o of the atmosphere. 
8058. &c., FoR TRANSFERRING AND PRInt- 
inc, B. C. Hancock, Worcester.—28th June, 1882.— 
(A communication from Dr. W. Griine, Berlin.) 4d. 
This consists in manufacturing rollers or films from 
acompound of (advantageously) glue and glycerine, 
and then tanning the — by the action of tannic, 


pyrogallic or * s or mat 
whereby a tough and durable non-grained surface is 


This relates to i pr its in the truction of 

the foresight. 

S006. Preservisc Mitx, H. W. L. 0. von Roden, 
Hamburg.—24th June, 1882.—(Not proceeded with.) 


2d. 
The object is to preserve milk in such a manner as 
- Rot to alter its taste, and to leave it in such a degree 


3059. Preventine on DIMINISHING THE FORCE oF 
Exptosions 1n Coat Mings. G. W. von 
Berlin.—23th June, 1882.—(A communication from 
R. Jacobi, Zeitz, Germany.)—(Not proceeded with.) 


2d. 
The ay yg in the mine is impregnated with a 


of liquidity as to allow its i use after op 4 
the bottles or vessels containing such milk. 


3009. Fireriaces, W. & Morton, Edinburgh.—26th 
June, 1882. 6d. 
This relates to the construction of fireplaces with 
fuel receptacles formed in the hobs or sides. 


$012. Steam APPARATUS FOR NAVIGABLE 
VESSELS, J. py Li —26th June, 1882. 
) 


3013. Fixinc upon EaRTHEN- 
WARE, Porcetarn, &c., H. H. Lake, 
June, 1882.—(4 B. J. Trlande, 
Paris.)—(Not with.) 2d. 

The object is to provide a process of fixing which 
prevents « change or alteration of the photographic 
pictures or representations. 

3014. Tricycies, 7. F. Marriott, Leeds.—26th June, 
1882.—( Not proceeded with.) 2d. 

The object is to enable a person 

move the cranks and alter their 


ge 

tricycle is ascending a hill. 

3015. Epcz Miris ror THE PULVERISATION oR 
GranvLaTiION OF Harp Scsstances, B. J. B. 
Milis, London.—26th January, 1883.—(4 communi- 

cation from F. Wanneveich, Grenoble, France.) 6d. 

The inventor claims, First, the application of 

several runners turning upon concentric paths around 
t; 


ReFininc, Portryinc, oR CLARIFYING 
Saccnarine Susstances, &c., D. MacEachran, 
Greenock.—29th June, 1882. 4d. 

The First pezt consists in the employment of 
manganese oxides, or other compounds of manganese 
such as salts of manganese, either alone or mixed with 
other refining or purifying agents: Another part con- 
sists in employing a settling tank or an equivalent 
vessel into which saccharine =. other liquid ns oe 
with wood-charcoal, mangan or other puri 
agent, is run tute the genes 
or bag filters. 

8069. Loum, C. Catlow, June, 1882. 
—(Not proceeded with. ) 2d. 

This relates to i bination of hani 
for operating the healds ; to improved combination of 
mechanism for holding the oth roller or cloth beam, 
and to an improved construction of reed dents. 

8071. Hoops ror — W. Liver- 
pool.—29th June, 1882.—(Not proceeded 

The two ends of the hoop are bound to the body of 
hoop, where the two overlap, by means of tin or other 
™ bands. 


3072. Manvracrure or or Sopa, 
W. von Nawrocki, Berlin.—29th June, 1882.—(A 
communication from the Verein Chemischer Fabriken, 
Marnheim, Germany.) 2d. 

The inventor claims the reaction of ee of soda 
on tank waste. aon the co-operation of water, heat, 


and at 


the same vertical 

passage of the substances from one to the other of 

these paths, eitber by their natural fall, or by mechan- 
ical means, ‘such as guides or collectors, of form suit- 
able to the various cases. 

3022. Masvcracrure or INDIA-RUBBER TiREs, &c., 
A. J. and B. Collins, —27th June, 
1882.—(Not proceeded with.) 2 

The object is to reduce the cost rot the mould and of 
the labour in the manufacture of india-rubber tires. 


3026. Biow-rire Lamp, J. T. Garreit, Camberwell.— 
27th June, 1882. 6d. 
The firing tool consists of a combined blow-pipe ont 
lamp, carried by a suitable handle , air being convey 
 blow-pipe by a tube from the mouth ott = 
operator, or from a suitable bellows or fan. 
3028. Temporary Partitions Ciass- 
rooms, &c., J. W. Cook, London.—27th June, 1882. 
— (Not "proceeded with.) 2d. 
According to one part of the invention it consists in 
hinging to the backs of the forms or seats, flaps com- 
posed of wood or other suitable material. 


8080. Froatixc Licuts, C. D. Abel, London.—27th 
June, 1882.—(4 communication from L. A. Brasseur, 
Brussels.) 6d. 

The oscillation of a fi buoy or vessel, or the 
movements of the waves relative thereto, are utilised 
for producing, by means of a magneto or d 
electric machine within the life-buoy, electric currents 
that serve to produce light either b incandescence of 
a conductor, or by means of “ ” tubes. 

3081. Apparatus ror THE PowER 
Requrrep To Stop Tramway Cars, &c., For RE- 
STARTING THE SAME, OR AS AN INSTANTANEOUS 
Braks, F. J. Prince, June, 1882.— 
(Not with.) 

This relates to the einloyment of bevel wheel gear- 
ing, on suitable cross shafts or with 

pase + 


ing 
intervention of suitable bars, rods, or levers. 
3033. Carpons For IncaANDESCENT ELECTRICAL 
F. 8. Isaac, Queen’s-gate-gardens, 
Middlesex.—2ith June, 1882.—(A communication 
rea Vogel, whilst on his voyage to Australia.) 


to tho of carbons for 
incandescent lamps from the fibre of what is known 
as Rubus Ai Parsona, Lygodium, or Supple 


Jack. 
PuorocraPHic Cameras, "G. Hare,*London.— 
2th June, 1882.—( Not proceeded with.) 2d. 
This relates to the construction of the camera so as 
to render it compact and light. 
3088. Srasce Frrrincs, D. McGill, 
June, 1882.—(Not proceeded with.) 
This relates to appliances for the division of stables 
into stalls by boaras, and known as “ bails.” 
3040. Macurves ror Cieanrnc Knives, R. Wall- 
work, Manchester.—28th June, 1882.—(Not pro- 
ceeded with. 


This consists in a combination and arrangement of 
i for cleani knives, forks, and other 
articles, in which two ‘small india-rubber discs are 
used as rubbers, and which are both retated on hori- 
zontal axes in the same direction face to face, the 
knife to be cleaned being passed between and across 
the fare and centres of the two discs. 
3043. Toot ror Drawixc Corks, 7. P. W: 
—28th June, 1882.—(Not proceeded with.) 


ms relates toa tool having hinged barbs for the 
purpose of withdrawing the corks. 
3050. Haxpirs or Lawy Tennis Bats, &., C. W. 
Meiter and R. C. June, 1882. 
are "by means of serrations 
in opposite directions. 


3073. IMPROVEMENTS 1s Execrric Rattways, &c., 
H. Binko, Finsbury Park, one June, 


1882.—{ Not proceeded with. 2d 
This relates to the better collection of the current 
supplied to the dynamo machine used to or 


ing the shock experienced 

rent from such dynamo machine. 

3074. Treatment oF Hops, W. G. Forster, Streatham 
Common.—29th June, 1882. 4d. 

This consists, First, in the treatment of the fresh 
hops to separate the flavouring matter or essential 
oil; Secondly, the treatment of hops to separate from 
them the bittering matter or lupiline, and the keeping 
or resinous matter, and the tion by which 
these matters are rendered readily soluble; Thirdly 
the further treatment of hops from which the essen’ 
oil, the lupiline, and the resinous matter have been 
extracted, to separate the tannin and prepare the 
same for use. 

307'7. APPARATUS FOR SHARPENING Saws, C. P. 

Martin, London.—29th June, 1882.—(A conmunica- 

tion from EB. Vallangin, Paris.) —(Not proceeded 
with.) 2d. 

This relates to the employment of a circular cutter. 
3079. Improvements ELEcTRIC J. H. 

Johnson, Lincoln’ 1882.— 
page ‘Paris.— (Not 


(4 
This relates to the regulation of ire: and its 
object is to cause the upper carbon to descend slow! 
when the arc is lengthened, instead of suddenly, as 
the case in many lamps. 
Borers ror HeaTinc axp CIRCULATING 
Water, & Newbold and & Liverpool.— 
30th June, 1882.—(Not proceeded with.) 2d. 
This relates to improvements in general 
tion of boilers for greenhouses, &c. 
3084. Macurse WHEREBY PoTATOES OR OTHER Roots 
CAN BE SEPARATED INTO Sizes REQUIRED, &. Cope- 
land, Beverley, aoe —20th June, 1882.—(Not 


with.) 

or barrel, the outside being constructed with different 
meshes for sorting the potatoes. 

3085. Excavatinc Eartu ror Tusine, W. 
B. Gedge, London.—30th June, 1882.—(4A communi- 
cation from C. H. Leach, Baltimore, U.8.) 6d. 

This consists in an apparatus for sinking tubing, of 

a pipe having an upwardly opening valve and formed 

at its lower end to cut or disintegrate the soil, an exte- 
rior pipe arranged to follow the first in its descent, 
and means for reciprocating the central pipe. 

3086. Prixtine on Stampine Ink, F. Wirth, Frank- 


) 

This relates to the manufacture of inks by the 
admixture of peroxide or other black or dark oxide 
of manganese with linseed oil, varnish, or other 
vehicle. 

83099. Preparation or CARBON FILAMENTS, A. R. 
—(Not proceeded 

or apparatus to be employed in 


process. 
$104. Picker Arms ror Power Looms, W. Alez- 
ander, D cits July, 1882.—(Not proceeded 


with.) 2d. 
The object is to render that end of the arm 
which the picking bolt or thong passes more di 
than at present. 
$3107. Improvements 1s SeconpaRy Batrerizs, C. 
H. Cathcart, Sutton, Surrey.—1st July, 1882. 4d. 
This relates to improvements on patent No. 
2nd yn 1882, ted to the t inventor 
C. B. G. Cole. improvements consist in 


8, Charles J. Van Depoele, Chi Iu.— 

July 27th, 1882. 
Claim.—({1) The coils B, ently connected at 
their outer ends to one of the branch conductors of a 
multiple are circuit, and a rey poe series of 
superposed insulat«d contact pieces F, each connected 
to the inner end of one of said coils, and vided 
with contact points H, and a support J, provided with 
adjustable downward acting spring and suitable set 
screw, in combination with the lever I, provided with 
link R, electrically connected to the upper one of said 

contact pieces, the d G, pel 

to the other conductor of the branch, the core L, and 
wire selenoid and lever, and 


rent, substantially as set forth. (2) In combination 
oe _— wires of the external circuit, the coils B, 
tact pieces F, and support J, the selenoid G, 
Standent N, lever I, core L, and suitable conn 
wires, all located in and forming part of a branch of a 
main ‘circuit, an atop, a4 tension 
spring connected to the stop and the said oor I,and 
=e screw, substantially as shown and 


270,392. Borre ror AERATED Liquips, 
Hiram Codd, London, and Dan rnsley, 
ga of York, England.—Filed 7th September, 


ing the valve relieves the of 


gat pon and it falls in thus un- 
structed 
closed by_an internal stopper, and having a val 


opening at the side of its neck, below the seat, 
substantially as and for the pu hereinbefore set 
forth. (2) The combination, su’ ubstantially as —— 
before set forth, of the Se the oy 
and the opening in the neck provided a 
for the purpose described. 
2'70,491. Execrric Licut, H. A. Seymour, Washing- 
ton, D.C.— Filed June ist, 1882. 
Claim.—(1) The combination, with the carbons of 
an electric light, of blocks of 
against which the carbons rest, or which serve to sup- 
port the adjacent ends of the carbons, and devices for 
automati: the blocks the action of 


the current, substan as set forth. (2) The com- 


[270.431] — 


bination, with the carbons of an electric it, of 
blocks of refractory material, against a car- 


of the carbons, and devices for a boertm moving 
the blocks toward and from other e action 
of the current, tially as set forth. (3) The 
combination, with the carbons of an ic it, of 
blocks for lim: the lengthwise movement of the 
carbons, for automa 
distance the adjacent ends of the car' 5 


the blocks to each other, 
substantially as set forth. (5) The combination, with 
the carbon, of an electric light and blocks of refrac- 
tory material for supporting the adjacent ends of the 
carbons, of arms having said refractory blocks 
removably to the ends aie and 


tance between the end of the carbons, por 
set forth. (6) The combination, with the carbons of 


material = jtupporting the 

carbons, sai being cut a to form an open- 

ing on their lower sides, and devices f for au 

varying the distance between the ends of the carbons, 

substantially as set forth. 

270,528. Ain Brake Pressure 
, jun., Pittsburg, Pa.—Filed Ni 


Claim.—(1) A pressure regulator having a cock P, in 
combination with a brake cylinder, substantially as 
set forth. (2) In combination with an auxiliary bake 
a spring dia; anda valve or 

air- 


spring valve, havi! one 
escape port of the the Erakevcylinden os: one to the open air 


when the dia; is raised or the s valve is 
eaeeston, and the third opening through a — P, to 
the open ‘air, as set forth. (3) The com- 
fluid p' © appa- 
of a cylinder, a triple valve, pres- 
sure regulator connected to the air-eseape port leading 
from the brake cylinder through the valve, 
stantially as set forth. (4) A brake pressure 
having in combination a spring diaphragm, a, a2, a= | 
¢, and cock P, substantially as set forth. 
2'70,552. Compounp Sream Enaine, David N. Melvin, 
Linoleumville, N. Y.—Filed June 24th, 1882. 
Claim.—(1) In a trunk engine, the combination, 
with the main piston and trunk piston, of the 
two and the outer as and for the 
purposes herein specified. ( engine, the 


transverse pin, fixed in the ey of the con- 
necting rod, in combination th the adjustable 
set screw, and nut, arranged to 

ted from the front end of the trunk, as and 
bet e purposes herein specified. 
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f 
ytically-deposited pure zinc, the whole being again 
amalgamated with mercury. The is 
with mercury and electrolytically 
oxi 
270 528] WS 
operating the valve of the extinguisher pi 
6) 
SE 
N 
is relates to the general arrangement of the steam adapted to elevate or depress said core and lever to As \| 
cylinders and the gearing. separate or connect the contact pieces F, and thereby \ - A 
regulate the branch current passing through the 
device in response to the fluctuations of the main cur- os, i 
a 
| H 
7 
haul, as the case may be, and also to means for avoid- Z 
A 
I 
| 
> 
| 
Ox 
> 
Z 
fort.—30th June, 1882.—(A communication a. 
the carbons of an electric light, of blocks for limiting 
the feed of the carbons, a selenoid in the main circuit 
for the and a solenoid in_a shunt- 
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OSCILLATION v, ROTATION. 
By Proressor Reyno.ps, F.R.S, 
No, IV, 

20) Application to the dynamo and steam engine.—In 

0 ae aries at a just estimate of the friction caused by 
the inertia of ag wen in practical cases, it is neces- 
to consider the forces which arise from inertia in 
conjunction with the working force—the force required 
to accelerate the piston in conjunction with the pressure 


of steam. 

(21) The resultant of inertia and the working forces on a 
reciprocating piece.—When, as is generally the case, the 
reciprocating piece is subject to forces besides those which 
act between it and the crank, the pressure on the crank 
will be the resultant of this force and the force necessary 
to balance the inertia. 

The working force may be represented, as in the case of 
the steam engine, by a diagram. Let p P M! be the 
working force at the point P. Consider the motion from 
A te B, and let M' be on the upper side of A B when the 
force is in the direction of A B, and on the lower side when 
the force is in the direction B A. That is, P M' is drawn 


on the same side to P M representing the forces to over- 
come the inertia, The pressure on the crank will there- 


fore be 
p(PM—PM')=pM'M. . (25) 

make PM'! = MM', noticing that M'! will be above 
AB when M is above M', and vice versd. In this way a 
line AC" M"D" B may be drawn, the distance of which 
from A B shows the pressure on the crank; and 
then the mean pressure may be found as before, substi- 
tuting PM" for PM. As far as the friction is concerned 
this will be independent of the direction of the pressure 
on the crank, so that in finding the mean P M" must be 
taken always of the same sign. 

There are two cases of special interest. First let AC" be 
greater than A C, and let the forces acting from A to B be 
pny oped in the direction AB. Take two points P and Q 
on the opposite sides of O, and at equal distances from it. 

FIC.S 


~ 


B 


| 
\] 


\ 
\ 
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Then if the two triangles O A C and OB D are similar 

. (26) 

Therefore the meanof the pressure at these two points on the 
crank will be unaltered by the inertia, and as at these points 
thecrank is making equal angles with A B,in opposite direc- 
tions, the mean | par on the crank will be identically 
the same as would arise from the working forces, or, in other 
words, the inertia of the reciprocating piece will cause no 


extra friction ; and this, as will be shown, is practically 
the case in the steam engine. Second, let the inertia be 

ter than AC, and let the acting 
about O, as in Fig. 6. 


ount, ze, AC 
rees be symmetri 


Let the curve CO cut the curve C! D! in J; draw JI 
perpendicular to A B and takeOK Then as before 
if P lies between I and K 

PM + QN'=MM'+NN . (27) 
So that between I and K the mean pressures on the crank 


will be the same as if caused by the working forces P M’ 


only, 

When P tise between A. and I, then 

PM +QN=MM'+NN’, . (28 

or the mean pressure will be the same as if only the forces 
of inertia acted; and this, as will be shown, is the case of 
the dynamo machine. 

(22) Application to the dynamo machine.—Since there 
has been no experience with oscillating dynamo machines, 
the formula obtained in the last article can only be applied 
to an assumed case. The revolving dynamo machine may 
be made to furnish the data for an oscillating dynamo 
machine; a, the length of the crank, may be taken equal 
to the mean radius of the armature, W equal the weight of 
the armature, and the time of an oscillation the same as the 
time of a revolution. 


Taking a particular d o driven by 6-horse power 
= 200 Ib. 
f = 05 
So that v, = 30 approximately ; 
lin os (0) 


This gives for L 1000 foot-pounds, in round numbers. This 
is the loss per revolution. Per minute the loss would 
be about 1,000,000 foot-pounds, or 30-horse power. So 
that the loss due to the friction arising from the inertia of 
the reciprocating armature would be five times greater 
than the work done in creating a current. Put this 
way, even supposing the assumed data admit of consider- 
able modification, it is clear that the friction arising 
from reciprocation is prohibitory in the case of a dynamo 
machine. But before adopting this view, it is well to 
see how far this loss might a modified by the work which 
the dynamo machine was doing. 6-horse power, with a 
stroke of ‘6 and 1000 revolutions per minute, would be 
equivalent to a uniform resistance on the vibrating body 
2 

of 165lb. The force Wet = 20,000. 

So that if in the diagram AC = 1'', and 
sent 20,000 lb., = 20,000; and if pAC' = 160]b., 
AC! = 008. is is too small to be drawn to scale; but 
if drawn, the line J lin Fig.6 would be 008 AC and OP 
would be 0080 A. Therefore the amount of work repre- 
sented by the diagram I LLK would be 008 x ‘160, or 
13 foot-pounds, and this may be neglected. And for the 
rest of the diagram, as shown in ion 21, the mean 

ressure on the crank pin will be the same as if the 
Sows of inertia were alone to be considered. In this case, 
therefore, where the forces of inertia are ount, the 
friction is determined almost entirely by the forces of 
inertia, the working forces neither adding to or sub- 
tracting from the friction. 

It thus appears that there is no chance for the recipro- 
cating dynamo machine, driven by a crank, and it will 
appear equally clear that there is no chance for a recipro- 
cating dynamo machine driven direct from the piston of a 
steam engine, for in this case the energy of motion, which, 
as in the last example, is 3000 foot-pounds, would have to 
be stored by cushioning steam, that is to say, 3000 foot- 
pounds would have to be transmitted to and from the steam 
twice each revolution; the entire transmission therefore 
would be 12,000 foot-pounds. Now, taking the smallest 
estimate of loss in this transmission, namely, 15 per cent., 
we have a loss of 1800 foot-pounds per revolution, nearly 
double as { as with the crank. 

If we substitute a steel spring for the cushioning, then 
the weight of steel, which, estimated as before, would be 
6 tons, is prohibitory. 

Thus in every case we have amply sufficient reasons for 
the non-applicability of reciprocation to the dynamo 
machine. 

These results are sufficiently striking in themselves, but 
they become still more so when compared with th 
sponding results for the steam engine. 

(23) Application to the steam engine.—For the sake of 
com: 
similar to those of the dynamo machine just considered. 
Thus, the weight of piston and oan ey i is 
taken at 2001b., and the length of crank, 3. is would 
only give a 7in. stroke, which is somewhat out of propor- 
tion, considering that 200 lb, would correspond with a piston 
some 15in. in diameter, that is, considering the shortness of 
the stroke. This will bea convenient size to assume for the 
piston, taking the initial pressure of steam 1201b. on the 
— inch; since this over a 15in. piston is 21,120 lb., 
which is just about the same as the force of inertia, 


AC repre- 


c 
FIG.7, 


and in the diagram A C= A C', or C and coin- 
cide, .e.—if, for the sake of comparison, the number of 
revolutions is taken the same as before n = 1000. 

Since W, », and a are the same as before, the crank pin 
will be subject to the same —- on account of inertia ; 
and since we may assume, from expansion, the pressure of 
steam to fall towards B, the greatest pressures on the 
crank pin will not exceed the greatest forces of inertia; 


e corre- | P 


ison the circumstances of the engine may be taken | 98 


therefore r, 7, may be taken to have the same value as- 
before. And considering only the force of inertia, we 
should find as before— 
L = 1000 foot-pounds 

n L = 1,000,000 
or the loss would be at the rate of 30-horse power. But 
even supposing this loss to take place, it bears a very 
different comparison to the work done by the steam engine 
from what it did to thedynamo machine. With an initial 
pressure of 120, the steam being used as in the locomotive, 
the mean pressure would be, say, 70 lb.; this would give the 
work per stroke 15,000 foot-pounds, so that the loss would 
only be one-tifteenth, or between 6 and 7 per cent., instead 
of 500 per cent. in the case of the dynamo machine. 

As a matter of fact, however, there would be no such 
loss in the engine when doing its full work. This appears on 
compounding the diagrams of inertia and working pressure 
as in Fig. 5, Art. 21, for since A C' is not greater than AC. 

PM'+QN'=MM'+M'N. (31) 
throughout the ans. fp or the mean pressure on the 
crank taken all round is not affected ie bers inertia of the 
piston; and hence whatever loss the friction arising from 
the pressure may cause, it will be due entirely to the ae 
pressure of steam, and so long as this remains unaltered, 
the loss per revolution will be the same at all speeds up to 
1000 revolutions. Considering that the speed of piston 
here taken 1800ft. per minute, and the number of revolu- 
tions, 1000, are well outside all wag values, this 
example shows that in whatever other ways the forces 
arising from the inertia of reciprocation act to limit the 
speed of the steam engine, they need not affect the friction 
of the engine, either directly or indirectly by requiring 
larger bearings, even should the speed of the steam 
engines reach values five or six times r than the 
present values. Thus, although, as we have seen in the 
case of the dynamo ine, there are circumstances in 
which the friction arising from the inertia of the recipro- 
cating force is so large com with the acting forces as 
to be prohibitory to oscillating motion, yet in the case of the 
steam engine these forces give rise to no loss whatever, and 
do not place the reciprocating engine at a disadvantage as 
compared with the rotary engine. 

It seems, then, that we have a good reason for the 
general impression in favour of rotary motion as compared 
with reciprocating motion, and also a reason why the 
impression is erroneous as a to the steam engine. 

fore closing these articles, it may be well to refer 
shortly to cushioning, or compression, as used in 
to the steam engine. 

(24) Cushioning.—The useful purposes attributed to this 
are these :— 

(1) Cushioning is su to save steam by filling the 
passages to the ports and other necessary clearance, so that 
this has not to be filled with fresh steam which does no . 
work in filling them. 
(2) Cushioning is often su ieving the 
from the duty of stopping the piston, and so by diminish- 
ing the pressure on the crank pin and bearings, to diminish 
Cushioning is found b be 

3) Cushioning is found by experience to be necessary in 
the case of all ‘high-speed: engines, to prevent a sudden 
shock attending the admission of steam. 

Now, the last of these advantages is a matter of experi- 
ence, and is alone sufficient to warrant a certain amount of 
cushioning. If, when ing at its greatest speed, an 
engine knocks or bumps in its ings, it isa sign that it 
‘is insufficiently cushioned. This admits of theoretical 
explanation. If cushioned, as the piston approaches the 
end of its stroke A it will be stopping itself driving the 
crank, the force arising from inertia being at its greatest. 
Thus the force will have a tendency to close all the joints 
between the piston and the bearings in the direction B 
opening them in the direction AB. On the admission 

e steam, owing to the small clearance to be filled, the 
ressure suddenly rises to a greater value than the force of 
inertia, and the piston is, as it were, shot back by the 
pressure of the steam and the elasticity of the “— 
ainst the force of its inertia. The joints thus close 
towards B with a bump. This bump could not have 
occurred had not the reversal of the direction of the com- 
bined force and inertia been sudden when the joints were 
open towards A. By cushioning, the pressure of the steam 
which balances the inertia rises gradually, so that the joints 
which are at first os A close gradually. 

As regards the two advantages, the first of these 
must be regarded as hypothetical, or rather, as theoretical, 
and the second as i 3 

The steam with which the clearance is filled is not all 
gain. This is well known. The work done in compres- 
sion has to be deducted from the work done by the 
forward pressure of the steam, or the power of the 
engine will be diminished by the power t in com- 
— while the entire friction and the losses by con- 

ensation remain the same. As these losses appear to be 
something like 40 per cent. of the theoretical power of the 
steam as used in the engine, there cannot be much i 
for gain of steam. The advantage may be a little one way 
or the other, but it is not worth mentioning. 

The second assumed advantage of cushioning, namely, 
the diminution of the mean pressure on the engine, 
vanishes when it is perceived that it is the working pres- 
sure of the inertia that is diminished. This assumption 
amounts to nothing more or less than assuming that the 
moving energy of the piston might be more efficiently 
stored and restored by compressing steam than it is by the 
crank, It has, however, been shown that the crank per- 
forms this work in the steam engine with no loss, whereas 
in compressing steam there will probably be a loss of from 
15 to 25 per cent. of the energy stored. This is the loss 
which has been shown to balance the gain in steam in (1). 
In — of (2), therefore, the cushioning isa disadvantage. 
That this has not been practically perceived is because, as 
long as cushioning is only carried to the extent of filling 
the anges clearance, then the loss and the gain, as in 
(1), are nearly balanced, as has already been shown. 


The conclusion is, therefore, that cushioning should 
st than to to povent 
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THE CRYSTAL PALACE GAS AND ELECTRICAL 
EXHIBITION, 
No. I. 

Tue Exhibition of Gas and Electric Lighting at the 
Crystal Palace is probably as complete now as it will 
be. It lacks the attractions which made the Exhibition of 
last year famous ; but this naturally ensues from the fact 
that the things shown are no longer novelties. There is 
very little indeed at the Palace which is new, although 
there is a great deal which is good and interesting; but 
the public like to see something which cannot be seen else- 
where in return for their shillings, and very few seem to 
care much for what is on view at Sydenham. Further- 
more, the exhibitors have taken small trouble. They have 
for the most part contented themselves with exhibiting, 
but there are no attendants to supply information—no 
otfices in the building where it can be sought. There are 
subordinates, it is true—workmen for the most part, com- 
petent and civil, but either knowing very little or very 
reticent. We do not mean to say that there are no excep- 
tions to this rule, but they are exceptions, and all that we 
have said is specially true of the electric light exhibitors. 

We suppose that so much gas was never before burned 
in one building. All that gas can do in the way of giving 
light it is made todo. Almost the whole south nave of 
the Crystal Palace is blazing with gas every night. It is 
an unfortunate circumstance for the gas that a comparison 
can readily be drawn between it and the electric light, for 
the result is little short of disastrous to the gas. The 
northern end of the south nave is lighted by four 
Gerard cluteh are lamps, with 15mm. carbons. These 
lamps, when they work well, give an admirable light; the 
globes with which they are fitted are elegant in shape 
and good in colour; but we have never had the good 
fortune to find all the Gerard lamps—there are about a 
dozen in all—working well at once. But the contrast 
between the light they give, cool, brilliant, and fairly 
steady, and the hot yellow glare of the gas close by, 1s 
not at all to the advantage of the latter. The southern 
end of the north nave is lighted by three or four 
Mackenzie lamps exhibited by Mr. Strode. These are the 
worst electric lamps we ever saw in action, or else no 
proper care has been taken to supply them with a proper 
current. They are extremely unsteady; apparently they 
strike too long an arc, and as there is not sutficient electro- 
motive force to maintain a long arc, they proceed to 
“make and break,” in a way known to all makers and 
users of clutch lamps. In marked contrast to these are 
half-a-dozen are lamps, Brockie’s new pattern. This is a 
fly lamp, somewhat of the Crompton type, but with a 
different arrangement for striking the arc. The light 
given by these lamps is the perfection of electric lighting. 
lt is absolutely steady, and it is quite silent. We have 
watched the lamps for half an hour at a time, and we have 
not once detected so much asa flicker. Now and then 
there is a slight increase or diminution in the light of a 
particular lamp, but nothing more. As we have never been 
fortunate enough to meet with anyone at the Palace 
representing Mr. Brockie, and williag to afford informa- 
tion, we are unable to say precisely how this excellent 
result is obtained. We should imagine, however, that in 
the first place very great pains have been taken to get the 
current perfectly steady. It is supplied by the gene- 
rating machinery of the British Electric Light Company, 
which consists of a large Gramme dynamo driven 
by one of Messrs. Davey, Paxman, and Co.'s 10-horse 
engines; and in the second, we presume that the carbons 
used are what are known as Mignon, Ruart, et Cie.’s 
show carbons, namely, carbons which are as near perfection 
as carbons have yet been made, and therefore enjoy high 
favour with all makers of arc lamps, who wish to show 
them to advantage. Their defect is that they are very 
expensive—far too dear for ordinary use. In the Alhambra 
Court will be found Werderman lamps, which are burned 
without a globe—four in one group in the Court of Lions. 
This is an excellent way to show a lamp to advantage. The 
four lamps being within a few feet of each other, and 
hanging at a good height, diffuse the light well and pre- 
vent black shadows being thrown; and it is, of course, 
quite impossible to examine the behaviour of any of the 
lights minutely without the aid of black glasses. The 
flickering of any one lamp is lost in the flood of light from 
the other three. So far as can be seen, however, the 
lamps work very well. They have much larger negative 
than positive carbons, and it is stated that their 
lower carbons being 20 mm., while the top are but 10 mm. 
in diameter, the former burn away at the rate of but 
lin. in five hours. Several attempts have been made to 
work arc lamps with carbons of unequal diameter; but up 
to the present the results have been disappointing, as 
much of the light from the crater in the top carbon is 
intercepted by the bottom carbon unless the arc be long. 
This we judge it to be with the Werderman-Lee lamps 
under consideration. We have never seen them at work 
for two minutes at a time without flaming, and this, under 
the circumstances, probably denotes the presence of an arc 
a quarter or five-eighths of an inch long. There is a wide 
diversity of opinion among electricians concerning the 
proper length of an arc. Our own experience is that 
there is very little difference in the amount of light given by 
an arc ;';in. and one ;‘;in. long, always supposing that the 
carbons were doing equally well in both cases and burning 
without “mushrooms” or “flashes.” The feed arrange- 
ment of the lamp is very neat, the top carbon being pushed 
down as required by a solenoid core, which works on a 
species of make-and-break system, so that a great many 
very small feeds can be obtained in a very short time. 
The lamp is, however, somewhat delicate in its mechanism, 
but not more so than many others not so good in many 
respects, 

In the gas department the most prominent features are 
the huge Siemens lamps at the southern end of the south 
nave. Some.of these burn as much as 120 cubic feet per 
hour, and give, it is stated, a light of 1000 candles. These 
lamps are lighted a long time before they are wanted, in 
order that they may become thoroughly heated, and they 


are, we need scarcely say, burned with great care; but 
they do not show to advantage. They are, to begin with, 
extremely ugly, and the enormous base to the great burner, 
some 12in. in diameter, casts a heavy shadow over a large 
floor space. It is not easy to show any light to advantage 
in the Palace nave, least of all gas, and this must not be 
forgotten. Not far off, however, are some very ordinary 
sun burners, such as are used freely now in theatres—one 
lights the hall of the Institution of Civil Engineers—which 
are, apparently at all events, far more effective than the 
Siemens lamp, and certainly much more simple. 

The most brilliant gas illumination in the Palace will be 
found in the Pompeian Court, which is lighted by the 
Albo-Carbon Light Company. Several firms appear to have 
gone into the manufacture of this type of lamp,among others, 
Mr. G. Kent,of Holborn, and Mr. Kidd, of Farringdon-road. 
Albo-carbon simply means white carbon, and what is known 
as white carbon is not, properly speaking, carbon at all, but 
crystallised naphthalene, a hydro-carbon, made up in 
the form of small hollow cylinders, much resembling ends 
of stearine candles with the wicks pulled out. A few of these 
are put into a copper globe about as large as an orange, one 
globe to each gas-flame. The globe is fixed to one side of 
and a little higher than the gas-flame, over which projects 
a flat spoon-shaped piece of metal, which conducts heat to 
the globe. The naphthalene is melted, and the gas passing 
through it is enriched, and shows a much better light than 
it would otherwise do. The suspension gasaliers in the 
Pompeian Court are very elegant in form; but as much 
cannot be said for either the standard lamps or wall brackets 
exhibited either in the Pompeian Court or elsewhere in the 
Palace—on the contrary, they are extremely ugly—it is 
almost impossible to work in the copper ball and spoon in 
an artistic device. Furthermore, after the lamp has been 
at work for some time, corrosion of the spoon is set up, 
and it becomes covered with a greenish white powder, 
unpleasant to the sight, and conveying an impression of old 
age, and decay, and neglect, and general wearing out, which 
is not nice. Regarded as ornaments, Albo-carbon lamps 
are dreadful failures; regarded as apparatus for producing 
light, they are a complete success. If they could only be 
taken away or covered up in the day-time, they would find 
favour in private houses. If they cannot, we fear their use 
will be confined to situations where utility is everything, 
a nee a secondary matter. Naphthalene, we may 
add, is a solid hydrocarbon, C,, H,,, obtained in a toler- 
ably pure form by re-distilling coal tar. It is, we may 
add, a nuisance to gas makers, for it forms in mains and 
blocks them up. It fuses at about 180deg., and burns 
with much smoke. It is one of the most powerful light- 
producing hydrocarbons in existence. 

Two novel systems of gas lighting have been referred 
to in our pages; one is shown by M. Ernest Resch, of 
Upper Baker-street, in the French Court. It is the inven- 
tion of M. Victor Popp, of Paris, Tubes are fitted at the 
upper ends with little baskets of platinum gauze; these 
are about 2in. long and lin. in diameter. A mixture of 
gas and air is forced at high-pressure into and through 
the little baskets, and burning without flame, in the way 
pointed out by Mr. Fletcher, of Warrington, long since in 
our pages, the baskets are heated white hot, and give out 
a good light. The other is Clamond’s system, exhibited by 
M. Servier, of Paris. He uses pendant tubes, at the 
lower ends of which are little baskets of what the inven- 
tor terms “magnesia,” apparently steatite. These are 
heated in just the same way as the platinum baskets just 
described. The light given is fairly good, but neither sys- 
tem could be tolerated in domestic use because of the roar- 
ing noise produced by the blast. Furthermore, the lights 
rise and fall and vary in intensity with every external 
draught of air. In a word, the effect produced by each is 
that of a very indifferent arc lamp. Indeed, the greater 
number of uninitiated visitors invariably go away with the 
impression that they are electric lights of anew type, and 
we have heard remarks made which were not compli- 
mentary. The idea involved in both the Clamond and 
Popp lamp is ingenious, and if it can be improved upon 
the results would be satisfactory; but before any progress 
can be made the noise must be got rid of, and it is at least 
encouraging to notice that one of the systems is very much 
less noisy than the other. 


A NEW FAN. 

Tue literature of fans is extremely meagre; so meagre 
indeed, that it may be said that little or nothing useful 
has been written concerning them. It is known, however, 
that in practice fans cannot give high pressures or power- 
ful exhausts, and that both pressures and exhausts are 
comparatively insignificant, unless a very high velocity is 
imparted to the vanes or blades. Some interesting experi- 
ments were carried out in connection with the stack drying 
experiments at Reading last summer, particulars of which 
will be found in Tue Encineer for July 28th, page 61. 
It will be found that the highest water column supported 
was 5°5in., the velocity of the tips of the blades being 
9233ft. per minute. The fan was of the common type, 
and 2ft. 1lin.in diameter. The suctions were plugged up, 
so that the fan had full power over the exhaust tube to the 
water gauge. This was by no means a bad performance, 
and was quite as good as the majority of fans can show. 
Indeed, there is every reason to think that the efficiency of 
fans as regards the pressures and exhausts they can pro- 
duce are but little affected by modifications in the shape 
of the blades or the curves imparted to them. That there 
are some proportions better than others Mr. Buckle has 
shown, and we have given these proportions on page 171 
of our last volume. But it does not appear that these 
modifications of form do much towards augmenting the 
pressure and exhaust of a fan, but rather that they tend 
to make it run silently, and give a higher efficiency per 
horse-power expended in driving the fan than it would 
give without them. 

In order to get higher pressures with foundry fans, 
backing two fans on each other has been tried. In this 
case the first fan delivered air under a ure of 3in. or 
4in. of water into the second fan, which er augmented 


the pressure; but it does not appear that any success has 
attended these experiments; at least, very few, if any, 
fans of the type are now in use. 

We illustrate here a fan which gives results so remark- 
able that they tend to prove that all the theories hitherto 
held concerning the action of fans must be modified, 
Indeed, it is perhaps hardly too much to say that this fan 
is more powerful than any other fan which has yet been 
made. e have carried out some experiments with 
a model fan only Gin. in diameter and 3in. wide, which 
gave results quite unparalleled by any fan of the size with 
the construction and working of which we are acquainted. 
With a velocity of 4200 revolutions per minute it supported 
on the exhaust side a column of water over Tin. high, the 
exhaust tube end passing through a hole in a piece of 
board placed over the central orifice, which is 3in. diameter, 
A l4in. fan, worked by hand, and making 2100 revolutions 
per minute, supports a column of 8in. The velocity of the 
tips of the blades is 7700ft. per minute. The largest fan 
at Reading, carried, as we have said, but 5°5in. of water 
with a blade speed of 9233ft., so that the Capel fan is, 
roughly speaking, twice as powerful. Further experi- 
ments will be tried, and more information obtained, but as 
the matter now stands it appears to be clear that the 
Capel fan deserves careful consideration. 


It is not easy to see why it should beso powerful. If wehad 
not convinced ourselves by direct experiment of the capa- 
bilities of the fan, we should not have hesitated to condemn 
its design. It will be seen that it consists of two sets 
of blades, an outer set A and an inner set B. There 
is nothing remarkable about the curves of these blades, 
nor does it appear that any particular curve must 
be accurately followed. The outer blades are fixed on a 
drum C, and in this drum are cut ports or openings D, 
The sheet iron is cut along three sides, and bent along the 
fourth, so that the inner blades B consist of the sheet iron 
removed to make the ports D. Nothing can be simpler. 
The inventor—the Rev. G. Capel, of Passenham, near 
Stoney Stratford—has carried out many experiments with 
fans. It would appear at first sight that the drum C isa 
positive evil, hindering the escape of air. Accordingly he 
constructed a fan similar in all respects to that which we 
tried, with the difference that the drum was suppressed, 
and the blades were carried inward, as shown by the 
dotted lines at EE. The result was that the fan could 
only be got to lift about 2in. of water instead of 7in. Then 
a fan was tried with the blades B extending outward, as 
shown by the dotted lines FF. The result was, if possible, 
worse. It would seem, therefore, that the entire value of 
the fan resides in the remaining portion of the drum C, 
With the greater portion of the outer case removed, the 
fan will still lift 2in. of water; and it is a noteworthy fact 
that if an anemometer be held to the fan when the casing 
is removed, at about the point G, double currents will be 
found to exist. If the anemometer be moved towards the 
suction side of the fan—it only inhales at one side—the 
wheel will revolve briskly, showing a strong outward cur- 
rent thrown off by the fan blades. If, now, the anemo- 
meter be moved towards the opposite side of the case, still 
at the same level it will be found that there is a strong 
indraught at the circumference of the fan. 


We do not at present attempt to account for the efliciency 
of this fan. Possibly some of our readers may like to 
make the attempt; we prefer to await the issue of further 
experiments. Weshall only add here that suctions as great 
have been obtained with other fans; but never with any- 
thing like the same small velocity of blade tip. It is in 
this that the efficiency cf the Capel fan consists. No 
dynamometer experiments have yet been made, and we 
are therefore not in a position to speak as to the actual 
efficiency of the fan in terms of the weight of air moved at 
a given velocity in a given time per horse-power expended ; 
but there is every reason to think that this efficiency will 
be very high. We ae particular prominence to the 
invention because of the singularity of the results 
obtained. 

Mr. Capel first turned his attention last year to fans for 
stack drying, and he has devised several simple and 
ingenious arrangements of his fan for the use of farmers. 
In conclusion, we may say that no fan was tested at 
Reading which at all approached this in efficiency as 
regards power of pulling air through a stack or hay rick. 


ACCIDENTS IN THE CLEVELAND MinEs.—It appears from the 
half-yearly report just issued that there has been 304 minor and 
11 fatal accidents in the Cleveland mines. Brotton contributes 21 
minor and 1 fatal; Skelton Shaft, 27 minor; Craggs Hall, 5 minor 
and 2 fatal; Skelton Park, 39 minor and 2 fatal; Upleatham, 28 
minor; Normanby, 7 minor and 1 fatal; Skinningrove, 20 minor ; 
Huntcliff, 6 minor; Eston, 65 minor and 2 fatal; Ormesby, 10 
minor; North Skelton, 8 minor and 1 fatal; Longacres, 18 minor; 
South Skelton, 9 minor; Stanghow, 1 minor; Kirkleatham, 2 
minor and 1 fatal; Boosbeck, 11 minor; Slapewath, 11 minor; 
Chaloner, 6 minor; Spa, 7 minor and 1 fatal; Daneel, 5 minor, 
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RAILWAY MATTERS, 


Uxyssks 8. GRANT, president of the Southern Railway Company 
of Mexico, has concluded a treaty with the Government of 
Guatemala for the extension of the Mexican line in Guatemala. 

AN interesting item of the Midland Railway report, published 
on Wednesday, is the statement that during the half-year 624 
miles of relaying with steel rails have been completed during that 
period. 

Tue City Press states that a portion of the old Roman wall can 
be seen at the back ofthe Tower of London station of the 
Metropolitan Railway. It is a remarkably fine specimen, and in 
perfect preservation. 

TE fact is recorded in a recently published report of the Massa- 
chusetts Railway Commissioners, that for the third time in Massa- 
chusetts railway history, the income of her roads from passengers 
is larger than that from freight. 


Tue London, Chatham, and Dover Railway Company is making 

reparations for the commencement of the widening westward of 
the Blackfriars Bridge, by which Blackfriars will be connected with 
the new extension of Ludgate-hill station. 

Tue report of the directors of the North-Eastern Railway for 
the half-year ending December, 1882, shows that the locomotive 
power cost £502,276 16s., while the train mileage was, passengers, 
4,871,848; goods and minerals, 7,322,729—a total of 12,194,577. 

IN conseq of the opposition partly of persons interested in 
the New Forest, who state that if this scheme were carried out 
some of the most beautiful woodland scenery in England would be 
marred, the Bill in Parliament for a new line to Bournemouth has 
been abandoned. 


Dvurine the half-year ending 31st December, 1882, the cost of 
locomotive power on the North London Railway, as shown by the 
report to the meeting of the ey yesterday, was £41,100 15s.; 
carriage and wagon repairs and renewals, £12,724 14s.; miles 
worked and worked over, 17 and 98} res 
mileage 928,860 passenger, and by g 
miles. 

Tue Swindon, Marlborough, and Andover Railway is now fully 
open, and a service of trains running between Swindon and South- 
ampton. The distance between Andover and Swindon will be 
traversed in an hour and three-quarters, and Marlborough and 
other places in the north of Wilts will now be reached from south 
Wilts by way of Andover. The preliminaries for commencing 
the proposed Pewsey, Salisbury, and Southampton Railway are 
being rapidly proceeded with. 

WirtuHIn the next four years Roumania intends to construct 
nearly 400 miles of railways of the secondary class, except one 
from Vaslin to Berlad. With the exception of the latter, a broad- 
gauge line, the estimate for which is nearly £6400 per mile, all 
the others are estimated to cost about £2500 per mile. Roumania 
only began railway making thirteen years ago, yet has now nearly 
a thousand miles of broad gauge lines, and will have by the end 
of 1886 a network of lines of nearly 1500 miles. 

On the 11th December last, near Bradford station, on the 
Lancashire and Yorkshire Railway, the coupling between the 
engine and the leading carriage of a train fitted with the Faye 
brake parted, and after running for about 1200 yards the carriages 
overtook the engine, and struck it with considerable force, throw- 
ing the leading carriage off the rails, and injuring four passengers 
and the driver and fireman. In his report on the subject, Major 
Marindin says :—‘‘ This collision is one of a class which would not 
occur if automatic continuous brakes were generally adopted.” 

THE report of tke directors of the London, Chatham, and 
Dover Railway, submitted last week to the half-yearly meeting of 
the company, shows that the working expenses were 52°77 per 
cent., or slightly more than in 1880, though less than any other 
year. Locomotive power cost £72,797 7s. 7d., and carriages and 
wagons £91,717 1s. 9d., and maintenance of ways and works— 
154 miles 55 chains double line, and eleven miles, nearly, single line 
—£45,301. The mileage worked by the engines was 172°8 miles, 
and total train mileage 1,928,563, 326,015 being by goods and 
mineral trains. 

Messrs. Hawks, CRAwsHAY, AND Co., Gateshead, have just 
completed the construction of a large girder bridge to the designs 
of an American engineer, Mr. Collingwood C. Schreiker, of New 
York. This bridge is for the Canadian Pacific Railway, and will 
cross the Frazer river at a point about 150 miles to the eastward of 
Port Moody, the terminus of the line in British Columbia. The 
river here runs between high, steep banks, which contract its 
width to somewhere about 300ft. The stream, which is sometimes 
swelled by floods to a height of 60ft. above its ordinary level, 
runs with great force and speed, so that the cost of building a pier 
in mid-river would have been exceedin, The design 
therefore provided for a span which should of sufficient length 
to cross the entire waterway, and which should be supported at 
each end on abutments built from the solid rocks. Its length is 
315ft., while two smaller spans of about 105ft. each, complete 
the line to the sides of the valley. The bridge is of the true 
American type, and special pains have been taken to facilitate the 
fitting together and jointing in erection. It will be the first iron 
bridge erected in British Columbia. 

Tue Austrian Government Sanitary Council has prepared a set 
of regulations for life-saving on railways, and a pot to first help 
to those injured by accidents until the arrival of a physician. 
These have been sent to the several railway companies for exami- 
nation and suggestions. Every conductor is to be provided with a 
leather case of bandages ; a litter to be placed at every station and 
half-way between such stations as are more than nine miles apart; 
at every station a small case of surgical instruments, of specified 
kinds is to be kept; that a larger supply of instruments and 
bandages at stations fifty and sixty miles apart, where there are 
reserve locomotives, which locomotives are to pick up the cars and 
litters on the way to an accident. Still more complete provision is 
to be made at important stations where there are many servants. 
For every 250 or 300 miles of road, at an engine-house, there must 
be an hospital car, of a specified pattern, used for carrying sick and 
wounded in time of war. The guide to first aid to the injured 
prescribes how the servants or others shall carry the victims of 
accidents, how place them, treat their wounds, apply bandages, 
transport them in the cars, and what to do in case of sudden illness. 

An American contemporary states that the Brooks Locomotive 
Works turned out 203 locomotives last year. These and other 
works need turn out a few if that described in the following, from 
the American Railroad Gazette, takes place very often. A dispatch 
from Albuquerque, N.M., January 21st, says: ‘‘On Thursday 
evening an engine on the Atlantic and Pacific Railroad while trying 
to force the blockade of snow between Coolidge and Fort Wingate 
jumped the track. A second engine came to the rescue, but, not 

ing able to render the needed assistance, two more engines 
were telegraphed for from Coolidge. These started for the scene 
of the accident at full speed, and in the blinding storm nothing 
was seen in the way, when suddenly a tremendous crash occurred 
and fragments of four 60-ton engines were piled up on the road- 
bed. . Charles Lakin, an engineer, and his wre were seriously 
bruised, and several others were slightly injured. Friday after- 
noon the men working on the wreck being exhausted from fatigue 
and cold, Coolidge was again asked for assistance, when two more 
engines, with a way-car loaded with workmen, started for the 
scene of the accident, The snow was blinding and the wind blew 


tively; and the train 
s and minerals 226,899 


NOTES AND MEMORANDA. 


At the Royal Observatory, Greenwich, the mean reading of the 
barometer last week was 29°69in. The mean temperature was 
42°7 deg., and 2°6 deg. above the average in the corresponding 
week of the twenty years ending 1868. The lowest night tempera- 
ture was 33°4deg. on Tuesday, and the highest day temperature in 
the shade deg. on Thursday. 

GERMAN silver acts like brass in presence of carbonic acid, but 
on the average is less energetically attacked. In air free from car- 
bonic acid, it is less strongly attacked than brass, although quite 
strongly by sal ammoniac, less by chloride of magnesium, alkaline 
chlorides and caustic soda, not at all by distilled water, sulphate 
of potassa, saltpetre, carbonate of soda, and lime water. 

Many of the stores in Astoria, Long Island, are lighted by a 
naphtha gas of 24-candles power, produced by bringing together in 
a retort heated to 1700 deg. or 1800 deg. Fah. the vapours of 
naphtha and superheated steam, the gas so formed passing from 
the retort through a three-quarter inch sheet of water for purifi- 
cation, The men who control the patent say they can supply gas 
at from 4s. to 5s. per 1000ft. 


TuHatT carbon dioxide tains it own of oxygen may be 
shown by burning a bit of prepared carbon in a of pure 
oxygen provided with a mercury pressure gauge. The carbon is 
made by mixing lampblack and a little gum water to a paste, and 
forming rods of it by pressing through a glass tube. These rods are 
first dried at 100 deg. Cent., then ignited in a current of carbon 
dioxide, After burning the carbon and cooling, no diminution 
of volume is noticed. 


To illustrate the great difference between the volumes of equal 
weights of liquid and gaseous water, Dr. Hofmann employs a 
glass bulb of about 300 c.c. capacity, with a narrow glass tube at 
each end, the upper tube being fitted with a stop cock. This 
apparatus, Wature says, is — so that the lower tube reaches 
to about 1 centimetre from the surface of the mercury in a basin; a 
rapid current of steam is passed into the apparatus; after five 
minutes or so, when every trace of air is expelled, the stop cock is 
closed, and at the same moment the lower tube is pushed beneath 
the mercury, which at once begins to rise into the bulb; after a 
little time the bulb is almost filled with mercury, on the surface 
of which the condensed water appears as a thin layer. 


Some more remarkable archeological discoveries have recently 
been made at Mitla, a village in Mexico, situate between twenty 
and thirty miles from Oajaca, in the table land of Mixtecapan. 
Extensive remains of ancient palaces and tombs have been 
revealed, and it is stated that they are exceptionally remarkable 
from the columns supporting the roof, a style of architecture 
peculiar to the district of Mexico, in which they have been found. 
These ruins have been ee and photographed by Herr Hemil 
Herbruger, who states that the great hall contains six columns, 
and is 37 metres long by 7 broad. Each column is 374 metres in 
height and is of solid stone. 


THE following formula for a fine varnish for covering 


negatives, has been given by the British Journal of 
Photography: Palest orange shellac, 2} 0z.; bleached lac, 
oz.; gum sandarac, 4 oz.; methylated spirit, 1 quart. 


Bruise the bleached lac till reduced to small pieces. Powder the 
sandarac, and then add the whole of the spirit, putting in a few 
small pieces of glass to prevent the shellac caking at the bottom of 
the jar. Stir or well shake the whole from time to time, till it is 
evident that solution is complete. All that is then necessary is to 
set aside to clear, pour off the clear, supernatant fluid, and filter 
the rest. It is best to allow a month or two for subsidence; for 
the insoluble part occupies so large a space that much waste ——_ 
evaporation, &c., is caused if an unnecessarily large quantity 
passed through the filter. 

THE maximum density of water may be shown by means of a 
glass float, if just enough platinum wire be wound about it to 
make 1t heavy enough to just float in the water at 4 deg. C., and 
sink in that which is neither colder nor warmer. As this requires 
careful readjustment every time it is used, Professor Hofmann 
prefers the following modification of the apparatus :—A glass tube 
15 centimetres (6in.) long and 2 centimetres (‘08in.) wide is nearly 
filled with distilled water, and in it is placed any object made of 
coloured glass which will just float in water at 4 deg. Cent., and 
sink in that at any other temperature. As soon as this is properly 
adjusted, he seals the upper end of the tube above the water, and 
in this form it is always ready. This apparatus, called a 
‘*maximum density tube,” is put in a tall glass jar of ice water, 
and by the side of it a thermometer. course the coloured float 
sinks, but on allowing a stream of water of the ordinary tempera- 
ture to flow through the jar, from bottom to top, a point will be 
reached when the float will rise to the top of the tube; but this 
will not take place until the water outside is warmer than 
4 degs. Cent., usually about 7deg. or 8deg., or a difference of 
3 to 4 deg. is necessary to start it. 


AT a recent meeting of the Chemical Society, Mr. R. Cowper 
read a paper “‘ On the Action of Chlorine on Certain Metals.” As 
previously noticed by Wanklyn, dry chlorine is quite unable to 
act upon metallic ium. The author finds that chlorine which 
has been perfectly dried by long contact with fixed calcium chloride 
is without action on Dutch metal foil. On introducing a minute 
quantity of water, the ordinary reaction ensues immediately. 
Similarly-zinc-foil and magnesium are not attacked. Silver and 
bismuth are tarnished very slowly. Tin-foil, arsenic, and antimony 
are attacked immediately. The author remarks that these three 
metals all form chlorides, which are liquid at ordinary tempera- 
tures. Chlorine, whether dry or moist, attacks mercury. If dried 
chlorine be passed over a piece of potassium, the latter catches fire. 
This is probably caused by the envelope of hydrate. Potassium 
was sealed up in a tube containing dry air. ‘Lhe tube was then 
heated until all the oxygen was absorbed, and a bright surface of 
potassium obtained. The tube was then filled with chlorine ; the 
surface of the metal became slowly covered with a deep purple film, 
and the potassium finally ignited when heated considerably above 
its melting point. 

Tue following process for making a preparation of tin is 
described by C. Puscher (Kunst und Gewerbe) «Dissolve one 
part of tin salt in 400 parts of water acidified with hydrochloric 
acid. A rod of zinc is put in this solution, and the pop tin, 
most of which fioats on the surface, is carefully collected on a sieve 
without pressing, washed with water, and dried by warming. The 
tin sponge thus obtained can be readily pulverised in a mortar with 
water, and floated on a hair sieve without acquiring a metallic 
lustre. After triturating well with starch paste, it is ready for use 
in making silver paper, or in printing textiles, or the tin sponge 
can be dried and ground to a fine gray powder, and employed for 
tinning all other metals, except lead. For this p the tin 
powder is rubbed up into a with a hot saturated solution of 
sal ammoniac, and the metal to be tinned is painted with it. This 
is repeated according to the amount of tin it is desired to deposit 
on it, after which it is heated over a spirit lamp or a Bunsen 
burner. The tinning is effected in about one minute; it is only 
necessary now to wash the article and polish it with chalk to give 
ita polish. This process can also be used to mend spots that 
have been formed on tinned articles, or to make white drawings on 
other metals. If the spongy tin is mixed with 5 to 10 per cent. of 
reduced antimony ona herr cent. of powdered sal ammoniac and a 
little water, the paste can be applied as before, and produces a still 
whiter and harder coating of Britannia metal. Reduced antimony 


so terrifically that no object could be seen ahead, and the rescui 
train, creams along the track, went crashing into the wreck of 
the other four engines, adding tenfold to the confusion alread: 

existing. Both the engine and way-car were completely wrecked, 
but strangely no one was seriously hurt. Thestorm was the worst 
known for years. The danger lights were completely covered u 

and the intense cold made it impossible for the signalmen to be out.” 


is obtained as a black powder by dipping a rod of zinc into a solu- 
tion containing equal parts of antimonic chloride and water, to 
which, however, enough hydrochloric acid is added to dissolve the 
white precipitate first formed. The black precipitated antimony is 
collected on a filter, well washed with water, and then dried. The 
spongy tin above described is sold in Germany, it is stated, at 5 
marks per ki e, or about 2s, 4d. per lb. 


MISCELLANEA. 


THE new tramway from Adelaide to Marylands and Fast Adelaide 
has been opened. 


At Plymouth 70ft. of the new stone pier under the Hoe has been 
carried away. 

A LARGE company has been formed at Berlin for erecting a 
sugar refinery, in which the sugar will be extracted from molasses 
by strontian. 

THE death is d of Prof Peter Merian, one of 
Switzerland’s best known geologists and mineralogists, at the age 
of eighty-seven. 

Sir JOHN HawksHAw and Messrs. Jones and Abernethy, 
MM.I.C.E., have been appointed judges of the New Zealand Napier 
Harbour designs. 

A BuILpine Trades’ Exhibition is to be held in the Agricultural 
Hallin April. Information respecting it can be obtained from Mr. 
P. Shrapnel, secretary, Walbrook House, Walbrook, London. 

ARRANGEMENTS are being made in Sheffield for the visit of the 
Gas Institute in June. The Mayor will be asked to convene a 
public meeting to consider the matter. There are 801 members 
and associates, 

Tue Pilson Joel and General Electric Lighting Company, 
Limited, has withdrawn its application for a provisional order, 
deposited with the Board of ‘rade under the Electric Lighting 
Act, with regard to the City of London. 

ANOTHER landslip of a serious nature has occurred on the grounds 
of the Whitby West Cliff — Saloon. The slip, or rather settle- 
ment, is at a point about half-way down the circuitous carriage 
drive. Many hundred tons of earth have moved, carrying with it 
a portion of the road and causing a great gap in the line of railing. 


On Tuesday a meeting was held at the Guildhall, Lydd, in 
order to bring under the notice of the Government the mount 
claims of Dungeness for the construction of a national harbour of 
refuge. Petitions to the House of Lords and Commons were 
adopted praying for an exhaustive inquiry by practical men into 
the claims of Dungeness. 

At the request of the Austrian Minister of Commerce and of the 
managing committee of the Vienna Electric Exhibition, in August, 
September, and October next, the council of the Society of Elec- 
tricians have appointed a committee for the purpose of receiving 
applications for space from intending British exhibitors, and for 
promoting generally the formation of a British section. 


A PAMPHLET on the proposed Ship Canal between Rotherham 
and Goole, and containing facts and figures in favour of water 
carriage for the great import and export trade of South Yorkshire 
and North Derbyshire, by Mr. F. Rodgers, is published at Rother- 
ham, by Messrs. Garnett and Whitehead. A map accompanies it 
showing the distribution of population of district. 


THE Council of the Institute of Mechanical Engineers have 
accepted an invitation from M. Trasenster, President of the 
Association of Engineers from the University of Liége, to hold the 
summer meeting of the Institution this year in Belgium. The 
meeting will take ~— at Liége in the last week of July, beginning 
Monday 23rd, and will comprise a visit to Antwerp towards the 
end of the week. 

Tue following are the subjects of the lectures of the course to be 
given at the Royal Institution by Professor Robert S. Ball, the 
Royal Astronomer of Ireland, on ‘‘The Supreme Discoveries in 
Astronomy,” “‘ The Scale on which the Universe is Built,” ‘‘ The 
Sun no More than a Star, the Stars no Less than Suns,” “ The 
Law of Gravitation,” and ‘‘The Astronomical Significance of 
Heat.” The first lecture will be given on Tuesday, February 20th. 


A LARGE number of schemes which have in view the construction 
of lines of tramways in various parts of the metropolis, as well as 
in other places in the kingdom, have been adjourned by the 
Examiners of Petitions for Private Bills to February 19th. This 
has been done in order to enable the promoters of the measures to 
obtain, if possible, the consent of the local authorities in whose 
district they propose to make their line, in accordance with 
Standing Order 22. Should this consent not be recorded, the 
Examiners will decide that the Standing Orders have not been 
complied with, and, unless that decision is upset by the Standing 
Orders Committee, the Bills will have to be dropved for the 
ensuing session. 

Tue Council of the Huddersfield Technical School and 
Mechanics’ Institute have decided to hold a fine art and industrial 
exhibition, in connection with the opening of the new technical 
school and mechanics’ institute, in June next, and a large com- 
mittee has been appointed for that purpose. The exhibition will 
contain, besides the fine art collections, combing, carding, spinning, 
weaving, and all descriptions of machinery used in the woollen and 
worsted trades, as well as a variety of machinery adapted to 
other textile manufactures. Models, mechanical designs, and 
metal work will also be exhibited in this department, as well as 
electrical apparatus and general machinery. Mr. A. Keen is the 
secretary. 


A company has been formed to take over from Sir H. Hussey 
Vivian the extensive nickel and cobalt works at Swansea, and the 
German silver and brass rolling mills, tube and wire mills at 
Birmingham, and also the nickel plating works and warehouses at 
that place, with the businesses carried on at those places, 
together with the nickel mine and smelting works at Senjen, 
in Norway, worked in connection therewith. The business 
at Swansea was established by Sir H. Hussey Vivian upwards of 
twenty-seven years ago, and that at Birmingham was added in 
1860, and has been from time to time extended. Mr. A.S. Merry, 
who has hitherto managed the Swansea Works, will continue to 
reside at Swansea, and as managing director there, give all his 
time to the business, 


THE requisite buildings for the Calcutta International Exhibi- 
tion are now being erected under the superintendence of Colonel 
the Hon. S. T. Trevor, Royal Engineers. The general and 
executive committees include the Governors of the Presidencies of 
India, and foreign Consuls, and the Princes and Rajahs of Bengal. 
His Excellency the Viceroy has recently sent a cable message to 
Earl Kimberley requesting that all due publicity may be given to 
the Exhibition. Invitations have been sent throughout India to 
all the Rajahs and Princes, inviting them to contribute to the 
Indian display, which is to be on a very grand scale. The 
machinery department is expected to attract much interest. The 
official agent for Great Britain is Mr. W. P. Dilworth, 4, West- 
minster-chambers, Westminster. 


Messrs. JOHN READHEAD AND Co., of South Shields, who 
recently opened out an extensive shipbuilding yard at West Docks, 
are now erecting large works for the construction of marine engines 
on an adjacent piece of ground. The buildings of the new works 
will consist of two bays, each about 200ft. long and 90ft. broad, 
and it is intended to make the height from the shop floor level to 
travelling crane rails, suflicient to admit of the engines being 
erected without the use of pits, so gaining considerable advantage 
as regards light, and facility in erection. The new shops will be 
in operation in a few months, and when they are completed, 
Messrs. Keadhead ard Co. will be able to construct and engine 
vessels in one establishment, and so save the delay of transport in 
bringing the machinery from their old works at the Lawe, South 
Shields. As an additional instance of the great activity prevailing 
in the great shipbuilding trade, we may mention that no less than 
three new yards are to be opened on the Tyne, while it is now 
reported that Messrs. Vaughan and ype are negotiating with 
the Ecclesiastical Commissioners for the occupation of a piece of 
land on the banks of the river Sound, three miles from Newcastle 
it being their intention to commence iron shipbuilding, provi 
satisfactory arrangements can be made. 
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OONTRAOTS OPEN. 


GASWORK ROOFS—WALLASEY LOCAL BOARD. 


THE Wallasey Local Board require tenders for a new roof at 
their gasworks at Great Float, near Birkenhead. The contract 
includes the manufacture, delivery, and erection complete of the 
wrought and cast ironwork of a retort house roof and purifier 
house roof, on the premises of the Wallasey Local Board, at Great 
Float, near Birkenhead, according to the drawings and specifica- 
tion, with all minor details which may not be shown in the draw- 
ings or described in the specification, but which are ni to 
the proper execution and perfect completion of the works according 
to the true intent and meaning of the contract. The retort house 
will be completed by June 30th, 1883, and the roof must be erected 
complete within twenty-one days of the date which shall—about 
that time—be d to the contractor as that on which he is 
pean the erection, and in case the contractor fail so to 
— ete the work, then he shall pay to the local board the sum 
of £5 for every day which the said work shall remain incomplete. 

The principals of the roof will be nine in number, 51ft. span 
between the walls, the iron shoes being 21ft. from ground or floor 
line. The rafters will be formed of tee iron din. by 44in. by 4in. 
The upper ends of rafters will be attached to two gusset =— 
din. rivets asshown. The struts, tie bolts, &c., must be of dimen- 
sions shown on drawings. The ends of tie rods and where tie bolts 
pass through must be neatly and strongly forged to the sizes shown, 
and all screwed ends of tie rods, &c., must be swelled out so that 
the roots of screws may be of the same sectional area as the rods 
themselves. Top ends of struts must be neatly and truly cut, and 
they must butt against under side of rafters, and be fastened to 
rafters with bolts as shown, and a jaw formed of 3in. by Zin. flat 


iron, forged and rivetted to struts with din. rivets. Bottom ends ~ 


must have table part of tee iron, neatly forged to form a strong 
eyelet for tie rods to pass through, and the web of the tee 
iron must neatly and truly cut to butt against principal 
tie rods. Tie rods, ring post, struts, and wind ties must 
be connected together by circular plates Sin. thick, with bolts, 
back nuts, &c., as shown in drawing. Bars of 3in. by gin. flat iron, 
bolted to rafters with jin. bolts, and fastened to ring posts with a 
3in. by Zin. flat iron clip, forged to clip ring posts, and fastened 
with two Zin. bolts to each principal. There will be a 7in. longi- 
tudinal tie rod the whole length of the roof, the ends to be screwed 
and carried ae walls, and provided with cast iron wall plates 
10in. diameter. The cast iron shoes of principals will be con- 
structed as shown on drawings. The top surface to be of such an 
angle that when the full weight of roof is on them they shall be 
true and level on landing stones. The cast iron louvre standards 
to be of the design shown on drawing, and firmly bolted to princi- 
pals by four fin. bolts. The louvre rafters to fit trul 


shown. Ri bar to be 2in. by 2hin. by fin. T-iron 
fitting truly into standards, and fastened to lugs cast on 
each stan The 


or every 
have one 
coat of hot boiled linseed oil and one coat of good oxide 
before leaving the works, and two other coats after the work is 
fixed, but the top sides of rafters shall have the second coat before 


the laths are fixed. The retort house roof to be similar in design | 


and construction to purifier house roof, but to have angle iron 
laths cut and let down flat on to rafters, and 1} by i by + angle 
iron laths cut and let down to rafters of louvre roof, the louvre 
standards to have lugs cast on to receive three louvre boards, same 
as on existing roof. Span of roof between walls, 52ft.; height of 
shoes from floor line, 24ft.; No. 8 principals as shown on plan. 
Roof to be made to match retort eee, roof, of which it is an 
extension. Conditions and specification for purifier house roof to 
apply to retort house roof with above exceptions. Provide and fix 
wrought iron rolled joist 12ft. 6in. for springing arches from over 
liquor tanks, to be delivered within twenty-one days of signing 


contract. Lengths as shown on drawing. All castings to be cast 


from the best Staffordshire pig iron run from a cupola, and to be 
free from all flaws, cold shutes, spon 
defects. The whole of the ironwork to 


, air blows, or any other 
ve one good coat of boiled 


linseed oil, and one coat of good oxide of iron paint before leaving 
the manufactory, and two coats of good oxide of iron after erec- 
tion. Finishing colours to be chosen by the engineer. 


A NEW REFRIGERATOR. 
BeLow we illustrate a new form of dry air refri 


COLD AIR OUTLET 


PLAN 


r | is bolted the frame with which the motion bars and 
which has recently been designed by Mr. T. B. Lightfoot, | blocks are cast, and which has at one end a turned flange for 
M. Inst. C.E., to meet the wants of a large section of the com- | attaching the cylind The and 


“FROM 


reducing efficiency. It is also exceedingly compact, and in 
general construction is as follows :—The bed-plate, which 
is simply a cast iron box, forms also the 
cooler, being fitted with clusters of solid drawn Muntz 
metal tubes, suitably arranged for circulating the water so as to 
bring it in contact with the heated compressed air. To = bed 
ummer 


p expander are 


ELEVATION 


COOLER 


| 

| munity, such as butchers, fishmongers, and dairymen, who 
| annually lose considerable sums of money from the rapid 
| destruction of their perishable foods in warm weather. It has 
| been long since proved that all kinds of fresh meats, game, 
| fish, milk, butter, &., can be kept in good condition for an 
| almost indefinite period by exposing them to the action of dry 
| cold air, and the system would doubtless ere this have received 
| extended application had not the complication of the machinery 
| persons employing skilled assistance from entering into it. 

_” The refrigerator shown in the engraving is, as will readily be 
| seen, not only free from complication, but is so designed as to 
| lessen the cost of production in every possible way without 


| 


bolted to each other, and have one piston-rod in common. All the 
valves and circular slides are worked by excentrics, so that they 
are absolutely noiseless and free from the breakages which some- 
times happen in the case of the ordinary compressor clacks. 

We recently had an opportunity of inspecting the working of 
one of these “Universal” air refrigerators at the factory of Messrs. 
Siebe, Gorman, and Co., Westminster Bridge-road, who are the 
sole makers, and were very much pleased with the result. At 
an average speed of about 300 revolutions minute, a tem- 
perature of from 5 deg. to 10 deg. below zero Fah. was obtained with 
an air pressure of 30 1b. per square inch. The machine was per- 
fectly steady and noiseless, with the exception of a slight puff 
of air at each stroke. The workmanship throughout is of a 
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standards, and fastened to standards with fin. bolts as én | — il 
TM 
laths for slating on main roof will be liin. by l}in. by Hin. = 
angle iron, placed 10}in. from centre to centre; all joints in ig u Vez 
same to break joint. Ends of laths will lie on and be built into Sz SS ! rm Willy, 
wall 44in. The slating laths on louvre roof to be jin. by }#in. | 
flat iron. ll laths, both for main and louvre roof, to be rivetted =; 
to rafters with Zin. rivets, but louvre laths must be punched and — = e PNT Ai 
countersunk and rivetted flush on top side. The whole of the i" Ba mA AW 
ironwork shall be equal in quality to the best Staffordshire, and | ——<— ea WI 
every bar shall bear the brand of some approved maker, and shall {SORA — LAM il “7m Y 
be equal toa tensile strain of 25 tons to the squareinch. The | A - NN it 
contractor shall give every facility to the engineer, or whosoever \ = 
he or the local board may appoint, for inspecting the whole of the ‘ mm mm 
work during construction from beginning to end, and shall SSSS——E—E—EEE 7 a 
SCALE OF FEET 


Fes. 16, 1883. 


THE ENGINEER. 


SINGLE DEAL SAW FRAME. 
MESSRS. 8. WORSSAM, AND CO., LONDON, ENGINEERS. 


very high-class description, and special attention has been 
given to providing proper adjustments for the wearing 
surfaces and ample means of lubrication, so that frequent stop- 
pages are not required for oiling. We tested the tightness of 
the valves by allowing the engine to stand, and found that the 
pressure gauge fell very slowly indeed. The machine to which we 
refer was driven by a strap from the shafting of the fitting shop, 
but it is intended to make them with a steam or gas engine 
combined, 

The space occupied by a “ Universal,” capable of giving 2200 
cubic feet of cold air per hour is only 6ft. long by 3ft. wide and 
3ft. high, which is considerably less than that required for any 
other air refrigerator, except those in which compactness has 
been secured by doing away with proper motion bars and taking 
the thrust of the connecting rod upon the piston itself. The 
machines can be made to give any usual reduction of tempera- 
ture, and from the small amount of room taken up, and freedom 
from noise, would seem to be specially adapted for use on board 
passenger vessels for preserving the food to be used during the 
voyage. 


MESSRS. WORSSAM AND CO’S SINGLE DEAL 
FRAME. 


THE above engraving represents a new machine made by 
Messrs. 8. Worssam and Co. for cutting single deals, as often 
required by builders and others who do not want a large 

werful deal frame. The deal runs over and is fed by the 

wer of two pairs of edge rollers, which are driven by gearing 
in connection with the silent frictional feed wheel and pawl 
shown in Fig. 2. The top rollers run on spindles, the shanks of 
which are carried in boxes provided with springs, so that the 
rollers may follow the inequalities of the deals. They are also 
adjustable by screws, as shown in the engravings, for deals of 
different widths. 


EVAPORATION OF LIQUIDS.—WAHL’S 
IMPROVED VACUUM PAN, 


THE evaporation and concentration of liquids is an operation of 
special importance in almost every one of the chemical industries, 
Solutions of sugar, giocon, glue, extracts of dye-woods, tanbark, 
meat, and other su ces, wort, milk, and a great many other 
liquids have to be concentrated by evaporation, to either advance 
them in the course of manufacture or to bring them into a 
marketable condition. For all these purposes vacuum pans are 
now generally used, as they allow the evaporation to be carried 
on at a comparatively low temperature, and thus largely diminish 
the chance for liquids becoming coloured or undergoing changes 
in their chemical composition. But although these dangers are 
diminished, they are by no means entirely obviated, for even in 
vacuum pans of the best construction, solutions are coloured and 
decomposed to a more or less extent. Cane sugar is converted 
into molasses, glue into glycine, while all other substances are 
coloured in a more or less degree, owing to the long time during 
which the liquids are exposed to the temperature in the vacuum 
pan, 

Mr. C. Wahl, of the firm of Wahl Bros., of Chicago, who in 
many ways have advanced the manufacture of glue, fat, and 
other animal products, conceived the idea that a pan might be 
constructed in which the liquid would have to remain the 
shortest possible time while being evaporated. The construction 
of the vacuum pan is illustrated by the American Chemical 
Review phages accompanying cuts and description. Figs. 1 and 
2 show the result of his endeavours, which, our contemporary 
Bays, were crowned with perfect success. 

Fig. 1 shows a view of the pan and a part of the inside 
arrangements; the pan is provided with the usual attachments, 
eyeglasses D, a condenser F, vacuum gauge, thermometer, &c., 
but the liquid to be evaporated, instead of being filled into the 


pan in one bulk, passes gradually through spiral-shaped | of 


canal or gutter A, which is shown separately in Fig. 2. The 
~~ formed between this continuous channel and the bottom of 

e pan is used as a steam jacket, the heating capacity of which 
is increased by a coil of steam pipe, B, running along on the 
bottom of the channel ; d and ¢ represent the inlets, and ¢ and f 
the outlets for the steam. The liquid to be concentrated runs 
in at 6, and after being concentrated issues at g and runs into a 
vessel, G, located about 30ft. below the vacuum pan. Where 
the localities do not admit of this latter arrangement, the con- 
centrated liquid must be pumped out, in which case vessels to 
be used alternately will be found convenient for the reception of 


the concentrated mass, It will be seen that the operation of this 
pan is continuous, and that its working can be regulated with the 
precision of clockwork by the admission of liquid through the 
faucet 6. While in the old style pans large batches containing 
up to fifty barrels are treated at the same time, being exposed to 
the high temperature for hours and more, in Wahl’s pan every 
drop, so to speak, is treated by itself, and leaves the pan after 
having attained the desired concentration, which is accomplished 
in a few minutes, owing to the effective application of heat, 
which has to penetrate a low column of liquid of $in. to 2in. 
height at the utmost. 

e high column of liquid in the old style pans also causes 
violent ebullition and overboiling, which cannot happen with the 
improved apparatus. At the glue works of Messrs. Wahl Bros., 

Chicago, these pans have been in operation for 


some time past, and parties desiring any further information will 
receive prompt answer by adi ing them. The use of this pan is 
not confined to the evaporation of liquids, but the principle 
involved may also be applied in the cooling of liquids, such as 
wort, &c. The drying of lard, oils, and other substances can also 
be effected in this apparatus in the shortest possible time and 
without discoloration and decomposition. 


NEW FORGE TUYERE. 

Ir is claimed that the form of the tuyere we illustrate 
secures several advantages. As shown by this section 
and plan, the tuyere is circular in form, and is cast with an 
outer partition, by which the blast is caused to circulate round 
the tuyere before escaping to the fire. By contact with the 
plates made hot by the fire itself, the air becomes heated through 
a considerable range of temperature, the air at the same time 
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keeping the plates cool. The heat that would be wasted in 
water tuyeres is thus utilised, and instead of having a cold blast 
a warm blast is used with beneficial results. An arrangement of 
slag valve is adopted, by which the slag is dropped downwards 
through the centre of the fire, so that the firecan * -~774 in 
the middle of a heat without disturbing it. The t 
by Messrs. Everitt, Adams, and Co., 53, Queen V 
London, E.C., anda large number of them are in u: 
parts of the kingdom. 


NavaL ENGINEER APPOINTMENTS.—The following 
has been made at the Admiralty:—John Keast, en; 
Forester, vice Langham, 
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ON WATER WHEELS AND TURBINES.* 
By Mr. JoHN TURNBULL, jun. 

In bringing under your notice the comparative merits of water 
wheels and turbines, I trust it may not be considered as trespassing 
on your time should I glance briefly at the gradual development of 
water as a motive power; especially as the “‘ Transactions ” of the 
Institution of Engineers and Shipbuilders in Scotland contain no 
— on the utilisation of the power of water. In ancient times, 

inaceous grain formed the principal part of the food of man; 
and this requiring to be prepared to suit the palate and impart 
nourishment, the Jews, Egyptians, and Phcenicians converted their 
grain into fiour by the simple process of pounding it by hand in a 
mortar. In course of time this mortar was made a fixture by being 
screwed to a bench; and little notches, or flutes, were cut into its 
inner cavity, so that the grain was now cut and grated instead of 
being oT and bruised. By-and-by a handle was added to the 
top of the stone, or pestle, so as to enable it to be driven round 
more easily; and thus the rude mortar became a ruder mill—the 
operation of grinding being generally performed by two women 
keeping the upper stone going with a continuous circular motion. 
It is in a still further improvement on this mode of preparing the 
food of man that we are first introduced to a water wheel—about 
70 b.c.—and this fact is practically established, although poetically 
treated, by Antipater in one of his ‘‘ Epigrams,” written about this 
period, in which he says :— 

Cease your work, ye maids! 

Ye who labour in the mill, sleep now, 

And let the birds sing to the ruddy morning ! 

For Ceres has commanded the water nymphs to perform your task. 

These, obedient to her call, throw themselves on the wheel, 

Force round the axletree, and, by these means, the heavy mill. 

It may be taken for granted that the wheels first employed for 
turning millstones by water were of a very simple construction, as 
may be seen by referring to Fig. 1, Plate IV. This wheel, strange 
to say, contains one of the leading principles of the modern turbine 
—namely, a horizontal wheel on a vertical axis. They were of 
small size, and consisted simply of a few vanes, or boards, secured 
to the lower end of the millstone spindle. Against these vanes the 
current of water was directed, and by its impact caused the axle to 
revolve. On the upper end of this axle was fitted a cross bar, let 
into slots prepared in the upper stone, thus causing it to move 
simultaneously with the wheel below. Such a contrivance as this, 
I believe, is still in use in many parts of India, and a model was 
shown at the first Exhibition in 1851. It will be readily seen, from 
the nature of the wheel shown in this drawing, that an enormous 
amount of water is expended when compared with the work done; 
and to utilise the water to greater purpose, vertical wheels were 
ultimately brought into use, and although they were a decided 
improvement, still their results fell far short of the power 
contained in the inflowing streams. The succeeding ages of mill- 
wrights were, however, contented with the results obtained from 
wheels made of this form, for in this state they remained through 
many centuries, and had no new light thrown on them until Smeaton 
began his well-known series of experiments at the end of last 
century, which shed the light of science upon the different 
values of impact and gravity—from which deductions were made, 
and data formed, that opened up the way for future improvements. 
The well-known forms of vertical wheels of the present day are 
divided into three classes—overshot wheels, breast wheels, and 
undershot wheels. The overshot wheel receives its motion from 
the preponderating weight of the water on one side; the breast 
wheel partly from the weight and partly from the impulse of the 
water; and the undershot wheel from the impulse of the water 
alone; and they have each a special adaptation convenient to 
certain circumstances in the situation of the stream, or the forma- 
tion of the country where they are to be erected. In other words, 
the overshot wheel is best adapted for high falls, say from 30ft. to 
60ft.; the breast wheel for more moderate falls, say from 10ft. to 
30ft.; and the undershot where the fall is trifling, and the stream 
flowing with considerable velocity. These wheels were formerly 
made of wood in every part, including even the axletree. Few or 
no attempts were made to improve the form of the bucket until 
General Poncelet, after a series of experiments, introduced the 
form of curved bucket now called by his name. Since then an 
additional improvement has been added by Sir William Fairbairn, 
which has for its object the ventilation of the buckets. This 
improvement permits the air to escape from the buckets from 
behind, whilst the water is fiowing in to fill them at the front. 
Other improvements have also been made, such as constructing 
them wholly of iron, and principally of wrought iron, thus 
reducing their weight, and consequently reducing the friction 
absorbed by their weight, as well as making them more durable, 
and giving higher results. The best performances that have been 
got on experimenting with each of these classes of wheels are: 
70 per cent. of the total power in the water for overshot wheels, 
52 per cent. for breast wheels, and 30 per cent. for undershot 
wheels. The formula forascertaining the power of water is almost 
akin to that for ascertaining the power of a steam engine, and is 
simply the weight of the water in lbs. multiplied by the space or 
fall through which it passes in one minute, and divided by 33,000. 
Take, for example, a quantity of water equal to 1000 cubic feet 
r minute, which is equal to 62,500lb. weight. This falling a 
tance of 10ft. is equal to 19-horse power, 

62,500 x 10 _ 18°94 
without allowing for any loss; and we would expect to get, in 
useful work, fully 13-horse power if applied to an overshot Uiedl, 
about 9}-horse power if applied to a breast wheel, and 53-horse 
ag if applied to an undershot. Early in the eighteenth century 

r. Barker invented a form of turbine, now commonly known as 
Barker’s mill, which is shown in Fig. 2. This is a reaction wheel, 
similar in its operation to the wolipile of Hero of Alexandria, and 
which all elementary works on the steam engine take notice of as 
the earliest illustration of the use of the power of steam. This 
Barker’s mill—which is shown giving motion to a pair of mill- 
stone—consists of an upright pipe or tube, having a cup-shaped 
open top, but closed at the lower end, from which project two 
horizontal pipes or arms, closed at their outer ends and opposite 
each other, at right angles to the vertical tube—together forming 
an inverted cross. Near the end of each of these horizontal pipes 
is a round hole, the two holes being opposite to each other. The 
upright pipe is mounted on a millstone spindle which passes 
inside the pipe. The water flows into the pipe at the top, and 
issues from the holes already referred to at the opposite ends of 
the horizontal arms, which causes the machine to rotate rapidly on 
its axis with a velocity nearly equal to that of the effluent water, 
and with a force proportionate to the hydrostatic pressure due to 
the height of the fall and the area of the apertures. But there 
is here a considerable loss of power from impediment to the 
flow of the water, which, descending the tube at a considerable 
velocity, is suddenly arrested at the bottom and spread 
out laterally, losing by this angular velocity a consider- 
able part of its velocity; and from the same reason it again 
loses 8 in issuing from the small apertures at the 
ends of the horizontal arms; and, further, a considerable por- 
tion of the power is expended in giving the water a circular 
motion as its passes along the arms. It was to prevent in a great 
degree this waste of water that Mr. James Whitelaw invented his 
improved reaction wheel. Mr. Whitelaw’s name must be familiar 
to many of you, as he was for some years foreman to Messrs. David 
Cook and Co., of this city, and was much respected for his gentle 
qualities and his abilities as an engineer. I have brought here a 
model of Mr. Whitelaw’s reaction wheel, presented to the Mechanics’ 
Institution of this city; and in order to make the nature of its 
operation clearer to you, I cannot do better than read Mr. White- 
law’s own description, taken from a work which he published in 
1843 :—“‘ The new water mill acts upon a principle similar to that 


* Institution of Engineers and Shipbuilders in Scotland, 


of the well-known Barker’s mill, but the arms are bent and other” 
wise shaped so as to allow the water to run from the central 
opening out to the jet pipes, when the machine is in motion at its 
best speed, in as near to a straight line as some principles 
connected with the operation of the machine will permit, in order 
that the arms may not communicate a great amount of centrifugal 
force to the water by giving it much of their motion. What 
follows will prove that it is possible to form an arm which will not 
impart any of its rotary motion, and consequently any centrifugal 
force to the water. Suppose, for the sake of illustration, that the 
velocity of the centre of the jet pipe is the same as that of the 
water issuing from it, and suppose further that the curve of the 
middle of the arm is the same as that shown in Fig. 3, Plate IV., 
and that the capacity of the arm is just great enough to hold as 
much water as will supply the machine during the time it takes to 
make three-fourths of a revolution. It will in this case be clear 
that the water which is leaving the centre at any instant when the 
arm is in a given position will, when the arm has made three- 
fourths of a revolution, be out at the jet pipes; that is, it will be 
at the point marked 6 in the radius which forms a tangent to the 
innermost point of the curve 1, 2, 3, 4. If the arm, when the 
water was leaving the centre, had been in the position shown in 
Fig. 3, so that the water at the two points now spoken of will be 
in the same straight line 1-6, on the same principle it may be shown 
that the cross sectional dimensions of the arm at the different 
distances from the centre may be so adapted to its curvature at the 
corresponding points, that whenever any point in it, as for example 
that marked 3, arrives at the point 5 in the radius 1-6, the water 
which left the centre when the arm was in the position shown in 
the diagram will have passed out to 5, and thus the arm may have 
a form which, when it is in motion, allows the water to flow from 
the centre out to the jet pipe ina straight line.” Mr. Whitelaw 
erected a considerable number of these turbines, and the writer 
has seen a large one believed still to be at work at Messrs. 
Alexander’s thread mills, Neilston, in this neighbourhood. I may 
also state that Mr. Charles Randolph, Mr. Richard S, Cunliff, Mr. 
Wm. M’Naught, and others, conducted a series of about twenty 
experiments in 1843, and they have certified a result equal to 
76 per cent. Prior to this, however, several engineers on the 
Continent were experimenting with different kinds of horizontal 
wheels, and in 1826 a patent was taken out by M. Burdin, the 
principle of which was that the water passed vertically through 
curved guides, and thence into buckets on the revolving part of the 
machine placed below. This wheel was improved by Jonval later 
on, and is generally known now by his name. It was M. 
Burdin who first applied the name “‘ Turbine” to this class of 
motor—a Latin word, signifying anything that can be made to spin 
round like a top. M. Fourneyron, a pupil of Burdin’s, erected 
the first wheel which bears his name in 1827. This wheel is on a 
different principle. The water, instead of entering and leaving the 
buckets in a vertical direction, passes into the revolving part of the 
machine horizontally from the centre and makes its exit at the 
periphery of the revolving portion, or wheel proper. A large 
number of this class of wheel has been erected in this country by 
Messrs. M’Adam, of Belfast, and they have given very fair results 
in many instances. Their weak point, however, from a practical 
point of view, is their liability to choke, from an accumulation of 
leaves or other other matter in tke streams, the apertures through 
which the water passes being limited in area, and thus causing 
serious loss from stoppage and delays. In 1851 Mr. James 
Thomson, of Belfast, now Professor of Natural Philosopby in 
Glasgow University, and a distinguished member of this institution, 
patented a turbine on a new principle, wherein the water enters 
from the exterior and discharges vertically at the centre. This he 
calls a “‘ vortex” wheel, and it is from turbines on this principle 
that the most satisfactory results have been got amongst the legion 
of turbines that have been patented in America. Poncelet in 1826 
had suggested this principle, but never put it into practice, Mr. 
Thomson being, I believe, the first to do so, and we have it as the 
opinion of Sir William Fairbairn that perhaps no turbines are 
more efficient, or capable of more general application to every 
variety of fall than the vortex wheels on Professor Thomson’s 
principle. From the foregoing remarks it will be seen that the 
various turbines may be divided into three classes:—(1) Those in 
which the water passes vertically through, as in Burdin’s and in 
Jonval’s. (2) Those in which the water passes horizontally from 
the centre and makes its exit at the periphery, such as Fourneyron’s 
and Whitelaw’s. (3) Those in which the water enters horizontally 
at the periphery, and makes its exit at the centre, such as that of 
Thomson, the Hercules, and a numerous host of other American 
turbines. The rapid development of the steam engine in this 
country has no doubt been the cause of water power being almost 
hidden from view for the last half century; for the miners of 
Cornwall and the colliers of Wales were long ago compelled to cry 
out that unless better means could be devised than the water 
wheels which were then in use, for removing the water collected in 
their workings, they would require to give up all hope of ag | 
to the surface the valuable minerals which they knew lay burie 

deep in the earth, and in the case of many industries established in 
localities near a water power, the expansion of those industries was 
carried to a point beyond the total available power in the streams 
at their command, and in consequence steam power as an auxiliary 
had to be introduced. Still, as late as 1546, the river Irwell 
between Bolton and Manchester, a distance of less than ten miles, 
gave out close upon 5000-horse power in that distance, distributed 
amongst no less than 400 water wheels, all of the vertical type; 
and it is safe to say that had turbines been employed instead of 
wheels an additional 1000 or 1500-horse power would have been 
got, with a considerably less outlay on the prime movers. It is 
now nearly three years ago since the writer was consulted as to 
utilising the power of the water of the river Don by Messrs. 
Alexander Pirie and Sons, the proprietors of extensive paper mills 
a few miles north of Aberdeen. They had already in operation on 
their upper fall of 10ft. a vertical water whecl giving out about 
100-horse power, and on their lower fall of 13ft. two turbines on 
the Fourneyron principle, made by Messrs. M’Adam, of Belfast, 
giving out about 200-horse power. On visiting the works and 
getting possession of the general facts of the case, I found that the 
works on the upper fall were only required to be in operation for 
ten hours per day, and the works on the lower fall continually 
night and day, with the exception of Sundays. I also ascertained 
that they required no less than 1000-horse power at these lower 
works, and that the total power in the water to which they had a 
right, if conveyed to the lower falls at the upper level, namely, 
23ft., possessed a gross power of 1250-horse power. Having 
learned that in the city of Holyoke, in Massachusetts, an establish- 
ment was in operation for the express purpose of testing turbines, 
I considered it my duty, before advising my clients, to proceed 
there and satisfy myself as to the merits of the various turbines 
which had gained some reputation in that country. On arriv- 
ing at Holyoke, I found that Mr. James Emerson, the hydraulic 
engineer to the Water Power Company and the author of a very 
practical work on turbines, had given up his position there, and was 
succeeded by Mr. Clemens Herschel, by whom I was conducted 
over the testing works. Fig. 4 is an elevation of the testing flume; 
Fig. 5 represents the dynamometer or weighing instrument, thus 
described by Mr. Emerson in his treatise :—‘t Through an opening 
in the side of fore-bay, Fig. 14, may be seen a turbine wheel with 
its shaft extending upwards, on the upper end of which, above 
fore-bay, is secured the instrument or brake for weighing the 
power transmitted from the water discharged. To ascertain the 
useful effect it is necessary to know the head under which the 
wheel works, also the quantity of water discharged by it in a given 
time. The head is the difference in height between the surface 
level of water in pit and fore-bay when the wheel is running, at 
which time there is generally too much disturbance in the water to 
allow of accuracy by direct measurement, thus necessitating the 
use of the tanks A and B; the tank A is connected with water in 
fore-bay by a short piece of fin. steam or gas pipe, through which 
the water flows too slowly to cause ebullition, but fast enough to 


keep the surface in tank equal in height with that in fore-bay; 
from the bottom of the tank a rubber pipe extends to the bottom 
of glass tube, placed beside the measuring pole at the right. The 
tank B is connected with the water in pit by a rubber or flexible 
pipe, that the tank may be raised or lowered, in order to keep the 
top of the tank nearly even with the surface of tail water in the 
pit; with this arrangement the point of the hook, which may be 
seen at the lower end of the measuring pole, will be perceptible the 
instant it breaks the surface of the water in the tank. This hook 
and the pole are raised or lowered by a hand nut shown above the 
tank. The pole is graduated in tenths and hundredths of feet 
from the point of the hook to the top of the pole, so that after the 
point of the hook is adjusted to the surface of the water in the 
tank, the exact head may be found opposite the surface in the 
glass tube at tank A. The tank C, which is also connected with 
the water in the pit by a flexible pipe, slides up or down on two 
parallel rods, and is kept at any height by a counterpoise; above 
this the hook gauge is firmly fixed to a timber in such a position 
that the point of the hook will drop in a perpendicular line through 
the centre of the tank, and it will save making corrections for each 
measurement by placing the point of the hook exactly level with 
the crest of the weir when the scale of the gauge is standing at 
zero. e dynamometer, or instrument used to determine the 
power transmitted, is wae a an improved ‘prony brake.’ The 
wheel B is secured to the shaft of the water wheel, and its speed is 
controlled by the friction band A, which is connected to the scale- 
beam as shown, the point of connection describing a circle of a 
given number of feet. The rim of the wheel and the friction band 
are hollow, and are kept cool by streams of cold water passin 
through them; the water in the rim of the wheel being supplie 
through its hollow arms by a pipe, not shown in the figure. The 
wheel B is made of cast iron, the friction band of composition or 
gun metal. The hands of the counter are so arranged in connec- 
tion with a worm ~ that they can be made to rotate in the same 
direction the hands of a clock move, whichever way the wheel 
being tested may revolve. The hand wheel for operating the 
friction band through the screw M has a universal point in its 
shaft, which is arranged with a slide to prevent fraud while testing. 
The connection of the band with the scale-beam is made by knife- 
edged links, and the pivot of the beam is also knife-edged. The 
weights are suspended at one end of the beam, as shown atC; at 
the other end is the dash-pot D, filled with water to keep the beam 
steady. The pot is made of cast iron, bored out perfectly true. 
The plunger on one end of the rod is a thin disc of iron turned to 
fit the pot loosely, so as to allow it to move perfectly free; it has 
six gin. holes through it, stopped with brass thumb screws; one or 
more of these may be removed at any time to render the beam 
more sensitive, but the screws must be left lying on the plunger, 
that the weight may not be changed. To prepare the instrument 
for testing, the dash-pot should be alte with water, the 
screws removed from the holes in the plunger, but left upon 
it, the beam levelled with the indicator standing at zero, as 
shown at E; then place a small weight in the scale-pan and 
observe the number of seconds required for the weighted end to 
settle 4in.; then change the weight to the other end of the beam, 
the same distance from the fulcrum, and change the balance- 
weight until the beam is balanced; then return the screws to the 
holes in the plunger, and connect the beam to the friction band by 
the links for that purpose.” 

“The power transmitted by any wheel is determined as follows :— 
Suppose the scale-beam is attached to the friction brake at a point, 
which, if revolving, would describe a circle of 20ft., and the wheel 
running 100 revolutions per minute holds the beam at zero when 
loaded with 5001b. 20 multiplied by 100 gives 2000, which multi- 
plied by 500 is equal to 100,000. This divided by 33,000 gives 
30°30-horse power. To ascertain the useful effect of the wheel, 
divide the transmitted power by the power of the water used.” 

Without entering into the minutiz of the many wheels there 
tested, I have prepared a diagram (Fig. 6), showing the results 
obtained from a few of the principal turbines, with the variations 
in their power under various quantities of water. First I may 
mention what is known as the Houston wheel, in which the 
water enters through the shoots or gates at an angle of about 
45 deg. This wheel, while giving out about 88 per cent. with full 
gate, came down to 55 per cent. at } gate, and only yielded 25 per 
cent. with the gate half open, or in other words, with half the 
maximum quantity of water passing through it. The next, known 
as Hunt’s double-action wheel, and which has a downward and 
outward discharge. gave results very similar to the Houston, 
that is, a high full-gate result but an exceedingly low half-gate 
result. Another, known in America as the Boyden, but in 
reality the Fourneyron, also gave similarly low results at hafl- 
gate ; and one result of Mr. Emerson’s tests has been to determine 
the fact that whilst all wheels on the principle of outward dis- 
charge may be made to give a high effect at whole gate, at part 
gate their useful work is reduced in a rapid ratio. The next, the 
Victor, a wheel of yery simple construction and of considerable 
reputation, gave $4 per cent. as its highest efficiency at full-gate, 
running down pretty regularly to 40 per cent. at half-gate. 
Another wheel of some repute, namely, the Risdon, which 
returned 40 ‘wed cent, of the power at half-gate, rose as high as 91 
per cent. when being supplied with its maximum quantity of 
water at full gate. The Swain turbine, which also comes 
under the definition of a double-action turbine, has a greater 
number of buckets in the same space than most others, gives a 
half-gate efficiency of 50 per cent., and at full-gate 82 per cent. 
The next is the American turbine, manufactured by Messrs. 
Stout, Mills, and Temple, of Dayton. It has been used to some 
extent in this country, and gives out a half-gate efficiency of about 
54 per cent., which increases to 74 at } gate, and 76 per cent. at 
Z gate, but falls down again to 72 per cent. at full gate. The 
Leffel double-action wheel, which is probably better known in 
this country than any of the other American turbines, gave a half- 
gate efficiency of 59 per cent., } gate 65 per cent., § gate 68 per 
cent., and full-gate 73 per cent. I now come to the performances 
of the Hercules turbine, which you will see from the diagram 
gave out no less than 72 per cent. at half-gate, 85 per cent. at } 
gate, 88 per cent. at j gate, and about 82 per cent. at full-gate ; 
and if you compare the power curves of the American turbine 
with those of the Hercules you will see that they correspond 
very nearly to each other, accompanying the variations of water, 
with this difference that the Hercules turbine all through 
gives out 10 per cent. more efficiency than the American. 
Having thus discovered that a turbine of which I had no previous 
knowledge was so efficient under circumstances which are patent to 
all the streams of this country, namely, variations in the quantity of 
waterin the dry season, I set about making inquiries where they were 
at work, and so satisfied myself of the justness of their performances 
that this was the wheel which I decided to recommend to my clients. 
Another veculiarity possessed by the Hercules is its large capacity 
when compared with its diameter, being nearly approached. only 
by the Victor; that is to say, taking the capacity of the Hercules 
as 1, the Victor is ‘96, the Swain ‘71, the Leffel “68, the Houston 
‘67, the Hunt, ‘66, the Risdon, ‘60, the American ‘58, and the 
Boyden ‘54, Or, in other words, a Hercules turbine 20in. in 
diameter is equal to a Victor 2lin. diameter; Swain, 28}in. 
diameter ; Leffel, 29}in. diameter ; Houston, 30in. diameter ; Hunt, 

in. diameter; Risdon, 334in. diameter; American, 34}in. 
diameter; Boyden, 37in. diameter. A great deal has been said 
about the merits of the double-action wheel when compared with 
the single-action turbine, the double turbines having two inde- 
pendent sets of buckets, one a vertical and the other a central 
discharge, each being entirely different in its principle of action 
upon the water, yet each series of buckets receiving the water from 
the same set of guides at the same time, half of the water passing 
to the one wheel and the other half to the other wheel, the water 
leaving both wheels at the same time, and as quickly as possible; 
but Mr. Emerson tells us that although there is not the slightest 
reason to doubt the ability of such devices to discharge an abund- 
ance of water, years of experience demonstration by decisive 
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tests proves beyond chance of dispute that all double arrangements 
are less effective than the simple single turbine. Different kinds 
have been tested, and invariably with the same result; the single 
wheel has proved best in every way, and the Leffel has been con- 
tinued in its original form simply because all the claims hinge upon 
the use of the double wheel, and to give up that would invalidate 
the whole patent. Fig. 7, Plate V., shows the peculiar form of 
the Hercules wheel, and Fig. 8 is an elevation and plan of a single 
bucket. I hawve also brought here one bucket taken from a small 
Yin. Hercules turbine, which will give you a better idea of their 
form. You will observe that the upper portion of the bucket 
stands almost vertical, aud contains two or three projecting 
shelves; the lower part inclined inward like the section ofa hollow 
sphere. These projections are said to be important factors in the 
great efficiency given out by this wheel, by diminishing the waste 
of water. On my reporting the result of my inquiries in America 
to the Messrs. Pirie, before coming to a final decision one of their 
firm proceeded to the United States, and after making inquiries 


and seeing many tests he also came to the same conclusion that I 
had alre laid before his firm, and on his return I was instructed 
to proceed at once with the installation of three Hercules 


turbines, having a total capacity for 30,000 cubic feet of water per 
minute, under a 22ft. head; my suggestion being approved of to 
bring the whole of the water past the upper mill—which, as I have 
already stated, only worked ten hours per day, and required a com- 
paratively small amount of power—to drive the lower mill, which 
worked continuously night and day, and required somewhere 
about 1000-horse power. The water in the dry season decreases to 
about half the quantity, or to about 15,000 cubic feet per minute— 
equal, in round numbers, to about 500-horse power effective. The 
largest Hercules turbine yet made is 4ft. Gin, diameter—that is 
the moving part—the outer case, containing the guides, being, of 
course, extra; and this size of turbine, under the summer condi- 
tions, is itself able to pass the full quantity of water. Alongside 
of a turbine of this size I placed one 48in, diameter, capable of 
giving out 400-horse power at full capacity; and also one 42in. 
diameter, capable of giving out 300-horse power at its full capacity. 
By referring to Fig. 9, Plate VI., these three turbines will be seen 
in situ. As the power from these three turbines when at work had 
to be passed into the mill at a point below the level of the in- 
flowing stream, it was necessary—as it is in all cases where turbines 
are erected under this condition—to enclose them in water-tight 
cases. These cases are also shown in the drawing. The sides are 
made of malleable iron, with bottom and top covers of cast iron; 
the covers fitted with stuffing boxes and glands in the usual way, to 
a the escape of water which is in the cases under pressure. 
he largest case is 11ft. 6in. diameter, by 10ft. 6in. high, having a 
10ft. branch leading into it ; the centre case, 10ft. Gin. diameter by 
9ft. Gin. high, having a 9ft. branch leading into it ; and the smallest 
case, 9ft. 3in. diameter by 9{t. Gin. high, having an 8ft. branch 
leading into it. The object of these cases and branches being made 
so large is to permit the water to pass into the respective wheels 
with comparatively little motion. The American turbine builders 
themselves 7 4 it down as arule that the — of the water 
| gparegen. the turbine should at no place exceed from 24ft. to 
3ft. per second ; and, as long back as 1848, Sir Wm. Thomson, 
in commenting on his brother’s vortex wheel, lays down this 
principle :—“‘ In any water wheel whatever, only a percentage of 
the work due to the entire fall can be obtained ; but if the water 
be introduced into the wheel without shock, be allowed to pass 
through it in a continuous mass, with no violent rushing, and be 
discharged with a very small velocity through a sufficiently large 
channel or pipe, the adaptations being in other respects good, the 
loss will be as slight as possible.” Owing to the Aberdeen turbines 
being of different diameters, their number of revolutions per 
minute also differ—the 54in. turbine making 102 revolutions per 
minute ; the 48in., 112 revolutions ; and the 42in., 128 revolutions. 
The principle regulating the number of revolutions of a turbine 
requires the velocity at the circumference to be as near as possible 
to the velocity which a body would acquire falling through a 
distance equal to half the fall. The three pairs of bevel wheels 
to transmit the powers from the turbines aré machine-made by 
Messrs. P, R. Jackson and Co., of Salford, and are fitted to swells 
on their respective shafts, secured by two keys at right angles ; 
those on the horizontal shaft are made to be easily taken out of 
gear, as the necessities arising from diminishing quantities of 
water may require. The small pair of bevels are 34in. pitch by 
10in. broad ; the centre pair, 4in. pitch by 10in. broad ; and those 
for the largest turbine, 44in. pitch by 12in. broad. The total 
length of horizontal shafting is about 100ft., and 12in. diameter 
between turbines and mill. The mill is driven by two horizontal 
shafts on the same plane, about 33ft. apart, and each capable of 
transmitting about 500-horse power. One of these shaftsisconnected 
to the turbine shaft by a pair of machine-made spur wheels, 7ft. 9in. 
diameter by 44in. pitch, and l4in. wide. One of the wheels has 
one tooth less than the other, and the velocity at the pitch line is 
close upon 2000ft. per minute, working iron on iron. The other 
mill shaft is driven by two belts, 24in. wide, from two pulleys set 
close together on the turbine shaft, the pulleys being 14ft. in 
diameter—thus driving the belt at a speed of about 3500ft. per 
minute. So that when there is a plentiful supply of water—which 
is generally the case for nine months in the year—the turbines are 
capable of driving the whole mill. But, supposing the water to 
fall, or any accident to occur which prevented the turbines work- 
ing, there is a pair of inverted compound engines attached direct 
to each of the mill shafts; and, in the case of only half the 
quantity of water coming down in dry seasons, one of those 
engines would work the one line of mill shafting while the large 
turbine would drive the other, either through the spur wheels 
direct, or to the other shaft by belts, as already described. A 
simple arrangement of plates fitted between one pair of couplings 
on each of the mill shafts, and one pair on the turbine shaft, 
enables the various changes desired from water to steam, or vice 
versa, to be effected easily and with little delay. These turbines 
have now been at work, night and day, since the month of July, and 
have given no trouble whatever, except one little incident which 
occurred in connection with the 48in. one, which set down {in. on 
its step one morning about three months ago. It all occurred in 
about an hour’s time, and has gone no further since—my im- 
ression being that some sand had somehow got in between the 
ttom of the turbine shaft and the footstep, but which gradually got 
washed out. The footsteps, I may mention, are made advisedly of 
young live oak, as its being of a porous nature permits it to be at 
all times thoroughly saturated with moisture. They are convex 
where they receive the upright shafts, which are of a concave form 
to correspond, and steeled at foot. The footsteps have means, in 
case of wear, to take up no less than 44in. I would also like to 
mention that, with the exception of the bevel and spur wheels, 
and the turbines themselves, the whole of the machinery in con- 
nection therewith was supplied and erected to my designs by 
Messrs, Douglas and Grant, of Kirkcaldy, to whom I must accord 
the highest credit for the careful manner in which they executed 
their part of the work. The aqueduct for conveying this large 
quantity of water was designed and carried out under the super- 
intendence of Messrs. Jenkins and Marr, civil engineers, Aberdeen. 
The upper portion, consisting of about half the total distance, was 
the pr wh pr tenend for conveying the water to the upper mill. 
is was widened and deepened, and the bottom and sides faced 
with concrete. The continuation at the high level, composing the 
remaining portion of the whole, is built entirely of concrete, 
except at that point where it crosses the original inlet to the 
turbines formerly on the low fall, which is spanned by a wrought 
iron bridge. The section of the aqueduct throughout is 25ft. wide 
by 7ft. 6in. deep, through which the maximum quantity of 30,000 
cubic feet per minute flows at a velocity equal to 2?ft. per second. 
There is now no doubt but that the turbing has thoroughly proved 
itself to be a superior motor to any other form of water wheel; 
but, as I have already shown you, there are bad forms of turbines 
as well as bad water wheels, Still, the comparatively large size 
ef water wheels, especially where a large power is wanted in a con 


centrated form, is a serious objection against them, as well as their 
great cost when made of iron, I may just mention an instance 
which is no doubt familiar to most of you. The large water 
wheel made for the Shaws Water Worsted Company’s Mill, 
Greenock—now, I believe, a sugar refinery—is 72ft. in diameter by 
12ft. wide. It was designed by Mr. James Smith, of Deanston, 
and has been admired by all for the beautiful symmetry of its pro- 
portions. It gives out about 200-horse power on a 6aft. fall; 
weighs no less than 115 tons; and cost, exclusive of buildings, 
about £3000. If any accident were to befall it, or if the pro- 
prietors saw fit to replace it by a turbine, a Hercules, 15in. in 
diameter, weighing 10 ewt. without the case, and costing about 
£50, would do the work with a less expenditure of water. All 
water wheels require to be housed, to avoid the danger of ice 
forming in the buckets in winter, and a multiplication of heav 
gearing is generally necessary, to change the slow speed to a quic 
one; and in certain states of the river, when the tail water rises, 
they will not work at all, or if they do, it is at considerable risk of 
damage; whereas for simplicity, economy of water, great power, 
cheapness both in first cost, fixing, and housing, the turbine is far 
superior to the best constructed water wheel. There is a story 
told of Brindley, the engineer, that when giving evidence before 
a committee of the House of Commons on the subject of canals, 
he spoke in so decided terms of their superiority as a mode of 
communication, that the question was put to him, for what use he 
thought rivers were intended ? “*To feed canals,” was his reply. 
Now, whilst the engineers of this age cannot agree with him in 
that opinion, we cannot shut our eyes to the fact that there is an 
immense amount of undeveloped power lying dormant in most of 
our rivers, I willonly mention one case-—that of the river Shannon, 
in Ireland, the fall of which between Killaloe and Limerick—a 
distance of fifteen miles—is97ft. ; and which, fromthe great quantity 
of water passing through it, is equal to fully 33,000-horse power. 
Now, it is a source of alarm to many, that year by year our coal- 
fields are becoming exhausted in a rapidly increasing ratio; and 
this fact alone should cause us to direct our attention more than 
we are doing to the utilisation of the power of water; and if 
electricity is ever to be placed on a firm footing as a cheap means of 
giving light and power, it must be by the advantageous use of our 
streams and rivers, It has been my privilege to have assisted at 
the installation of the largest water power in Scotland, if not in 
Great Britain. Still it was with no small degree of pleasure that 
I visited the wonderful city of Holyoke, which is already ably laid 
out for utilising no less than 30,000-horse power from the Connecti- 
cut river, which winds gracefully round its shores ; and, still more 
recently, the wonderful rush of the waters of the Rhone at Belle- 
garde, on the eastern frontier of France, which is also said to be 
equal to 30,000-horse power, and of which about 2000-horse power 
are already in operation day and night, 


THE “ FRANKFORT OBSERVER” ON THE LOSS 
OF THE CIMBRIA. 


Tue following is a free translation of an article in the 
Frankfurter Beobachter, on this lamentable collision :— 


The terrible catastrophe, with its attendant sacrifice of hundreds 
of human lives, brings into prominence the natural question as to 
whether such events are unavoidable, and are freaks of fate? or 
whether by judicious construction, equipment, and navigation, 
even the danger of fog may be coped with? Deeply as we mourn 
with the friends of those who have been engulfed, and sympathise 
with the company which owned the ship in its heavy loss, we 
must look round at once to see how such calamities may in future 
be averted, and endeavour by studying modern inventions and 
improvements, to discover the “‘ art of safety on the high seas.” 
The only points aimed at by those who have endeavoured to 
improve the safety of ships during the last ten or fifteen years have 
been, first, to improve the so-called ‘‘ water-tight ” compartments 
so as to Jocalise the position of the in-rushing water to such an 
extent, that when even several such compartments are under water 
the vessel, by the buoyancy of those uninjured, shail still remain 
afloat. Sometimes these conditions are very difficult to carry out, 
the doors of these water-tight compartments are not shut at the 
early stages of the accident, or cannot be closed in consequence 
of the guides in which they run having been bent by the force of 
the collision. The Cimbria had such “ water-tight compartments ;” 
of how much value they were the sequel has shown! Secondly, to 
improve boat lowering tackle and releasing gear, also with doubtful 
results, as we have seen in the case of the Cimbria, all of whose 
boats on one side were useless, as the ship heeled so much to the 
other side they could not be got to reach the water, and there was 
no time to shift them over. 

The greatest defect at present is, perhaps, in the system of signal 
lights—the red and green, which in fog are only seen when they 
are close aboard; and even the steam-whistle, which in certain 
circumstances is easily heard, does not seem in itself to bea power- 
ful antidote for collisions. And here comes in, naturally, the 
question : How is it that the electric light—which for domestic and 
town use has made such great strides—is not universally adopted 
for steamships’ lights ? We think the time is not distant when this 
light will be compulsory for steamships. Were this so, how many 
vessels, how much wealth, and lastly how many human beings, 
long since engulfed, would still have been safe? What safety do 
a pair of ordinary red and green side lights give in a thick fog? 
The value of the steam-whistle is equally problematic, when one 
remembers that in many cases the whistle of an approaching 
steamer is drowned in the ear-piercing roar of the whistle of one’s 
own steamer ; or the ear of the look-out is partially deafened, so 
that it does not understand the signal until too late. We wish 
here to bring forward one or two propositions of possible ways 
of avoiding such calamities which appear to us worthy of trial. 
It is well known that red and green lights have, in comparison 
with white light, very little power of penetration ; therefore, at 
the forward end of a ship, white electric light with powerful 
reflectors should be placed, one on the foremast, one abreast of it 
on the starboard, and one on the port side. At the after end of 
the ship, three powerful red lights, grouped as already described, 
should be placed. 

The two masthead lights should shine parallel with the 
centre line of the ship, and the side lights should also show on 
their respective sides and forward, as is at present the custom. If 
so arranged, one would know at once, on seeing three white lights, 
two white and one red, or, lastly, a white and a red, whether a 
ship was coming end on, passing in a parallel course, crossing at 
right angles, or whether likely to cross ahead or astern of the 
observer. Three red lights would show us that we are in the wake 
of aship. Any change of course of the approaching or receding 
ship will show itself by change in the position of the lights, and the 
direct approach by three white, powerful lights; whilst under 
the present system we have a white masthead light, and a red and 
green side light to make out, of which two are of very questionable 

ower. 

r The steam whistle—with three notes—should be so placed that 
it is not immediately near the navigating bridge, the officer on 
watch, pilot, or helmsman, as is now too often the case. It should 
be either high up on the funnel, or, perhaps better, at either end 
of the ship. When the bellowing tone of the steam fog-horn re- 
sounds close to the officer on the bridge his hearing is for some 
seconds afterwards blunted, so that he cannot hear the distant 
signal of the approaching steamer. 

Lastly, in ships’ boats and the means of lowering, it is desirable 
that great changes should be made. In great modern steamers 
there are often ten or twelve boats of various sizes, which in 
moments of peril are rushed for by everyone. In order to insure 
their working properly, and their timely release by even the 
simplest as apparatus, it is necessary that the crew 
should be drilled at least a dozen times, as is the custom in the 
Cunard service, which is managed with Navy discipline, so that 


every man in the ship—passengers included—know to which boat 
he is to go, so there is no rushing from side to side, no confnsion, 
and the boats are rapidly and safely in the water. We think that 
if, instead of such a number of little boats, each ship carried two 
large decked over steam launches, big enough to take between them 
every soul on board, and the more valuable section of the mails or 
specie, it would be far better. The engines of these boats should, 
during a heavy gale and during fog, always have steam up. For 
this purpose they could take steam from the main boilers, have 
their fires laid, and the water in the boiler at boiling heat. All 
necessary coal, provisions, water, &c., on board, they would then 
be ready for launching at once. These ‘‘ steam sloops” must, 
course, L provided with powerful hoisting gear in the form of a 
steam crane, by which they can be rapidly put on the water. The 
women and children could be placed on board them before lower- 
ing. In any case, the wretched system of little boats must be done 
away with, that the soul-stirring scene of the Cimbria may not be 
repeated ; and these things concern everyone, for we who write 
these lines and you who read them may some day be in sucha 
scene as that of the Cimbria. 

There is also a question as to whether the present vertical stems 
have not much to answer for in wounding a ship below the water 
line instead of above as with the old sloping bows. In addition to, 
and besides these points of construction and equipment, there is 
the important one of discipline and drill, so that everyone on 
board, in case of need, shall know what to do, instead of as now 
getting in the way of the sailors and rendering difficult, if not im- 
possible, the work of lowering the boats. 

Further, in passenger ships, as indeed in all others, safety must 
be the first consideration, instead of, as now, a quick passage. 
Then the standpoint of the Mississippi steamer’s captain, who 
when racing sat on the safety-valve lever will not be—as it too often 
now is—the principle which regulates the minds of those who send 
ships to sea. Then even the most unknown transatlantic emigrant 
will have more chance—by travelling somewhat slower and, there- 
fore, safer—of reaching his haven on the shores of the New World 
than of passing the narrow gate of the other. The lesson to be 
learned from these calamities is to cease to think them inevitable, 
for when we once recognise that such things are preventible, 
technical skill can and will find out the way to prevent them. If 
this last sad foundering of the Cimbria will lead to this result she 
will not have been lost in vain. 


THE War EXHIBITION AT KNIGHTSBRIDGE.—On Wednesday 
afternoon, H.R.H. the Duke of Cambridge, Lord Wolseley, and 
other distinguished personages, inaugurated the opening of this 
Exhibition at Humpbrey’s Hall, Knightsbridge, the object of 
which is to raise funds to be added to the Egyptian War Fund, 
which is for the benefit of invalided soldiers and the families of 
those who were killed or have since died from wounds or disease 
consequent on the Egyptian campaign. The building in which the 
exhibits are displayed is of iron, with wood and iron roof, the 
latter carried by wood principals, as designed by the late Captain 
Fowks. It isa large structure, occupying about 20,000 square feet 
of ground. The most interesting of the exhibits are the Nordenfeldt 
machine guns. These range from 3 to 10-barrel guns. The 
4-barrel is similar to that mounted on the armour-clad train. 
There is also a 5-barrel Gardner gun, with the frame and standard 
entirely of gun-metal. This seems to be quite as light and 
handy as the Nordenfeldt. Two guns are of the Gatling type, 
made at Elswick Works. Near these are two 10in. spherical 
shells, one of which passed through the port side of H.M.S. 
Alexandria, above the armour, and rolled on the deck, when 
Gunner Harding lifted it, and dropped it into a tub of water—for 
which gallant conduct he received the Victoria Cross. The other 
shell also found its way into one of the ironclads, and finally 
settled on a table. Grouped around these shells are several other 
interesting relics of the war, which attracted considerable atten- 
tion—such as Arabi’s tent, from Tel-el-Kebir; the swords of Arabi 
and Toulba; Arabi’s pistols, lent by Lord Wolseley. In the 
galleries we find some of the appliances used by the Army Medical 
Department and the Red Cross Society in Egypt. Side by side 
are ranged ambulance and medical store wagons, suitable for field 
work, as distinguished from permanent hospitals at the base of 
operations. Not the least interestiug of the articles hanging on 
the walls are the original drawings of the most stirring events of 
the campaign, by Paget, West, Taylor, and others. The most 
exciting are those which represent the death of Captain Wardell 
at Tel-el-Kebir; flight of Arabi after the fall of this place ; cavalry 
dispersing the flying foe. During the afternoon Captain Evatt 
Acton recited Clement Scott’s ‘‘ Midnight Charge at Kassasin.” 
Altogether the Exhibition is very interesting, and deserves the 
success it will, no doubt, command, when the object for which it 
has’ been organised is taken into consideration. 


THe New Union Matt STEAMER MEXICAN.—The screw steamer 
Mexican, the largest, and, we believe, the most elegantly fur- 
nished vessel that has yet been completed by a Wear shipbuilder, 
made her trial trip at sea on the 6th inst. The Mexican was 
launched from Mr. Jas. Laing’s yard at Deptford, Sunderland, last 
year, and is the latest addition to the Union Steamship Company’s 
large fleet. She is intended to convey passengers and goods 
between Southampton and the Cape. The vessel left the Hendon 
Dock on Monday at noon, and shortly before ten o’clock on Tues- 
day morning a large company were taken off in the steam tug 
Rescue to the ship. The Mexican is 392ft. in length, 47ft. in 
breadth, and 38ft. Sin. in depth, her gross tonnage being 4669, 
with a displacement of 8600 tons. She has twenty-one bulkheads, 
an unusual number, seven extending to the upper deck. She is 
divided into thirty water-tight compartments, and has a double 
cellular bottom running her entire length, capable of carrying 570 
tons of water ballast. Eleven boats, including six lifeboats, are on 
board, and by means of patent davits a boat can be got ready for 
lowering in any weather in a few seconds. The steam steering 
gear and winches are Bow and McLachlan’s patent, the steam 
windlass and capstan by Harfield, compass and sounding machines 
the patents of Sir William Thomson. The full width of the 
steamer, 47ft., has been utilised. The fittings of the ship are very 
excellent in the saloon, which is 56ft. long. The Mexican will be 
commanded by Capt. Coxwell, and will have a crew of 120ail told, 
including four officers, surgeon, stewards, and six engineers. The 
engines have been constructed by Mr. G. Clark, at Southwick 
Engine Works. They are on the compound surface-condensing 
principle, of 600 nominal horse-power. The cylinders are 5(in. 
and 94in., with a stroke of 54in.; the crank shafts and propellers 
are of steel, manufactured by Vickers, of Sheffield. The boilers 
are three in number, double-ended. They are constructed of steel, 
each being 12ft. Sin. wide, 16ft. 6in. high, and 17ft. Gin. long, and 
have Fox’s patent corrugated furnaces—numbering eighteen— 
affording altogether a heating surface of 10,000 square feet ; the 
working pressure is 90 lb. The engines are fitted with every appli- 
ance calculated to economise labour and fuel, including steam 
starting gear, Weir’s patent feed-heater, Thomson’s air extractor, 
and Buckley’s patent pistons. The pumping power provided is 
very considerable, as in addition to the ordinary engine pumps, a 
12in. Gwynne’s “‘ Invincible,” and a large donkey engine are fitted, 
so that about 1000 tons of water per hour may be pumped out of 
the vessel. They are so arranged that even after the fires in the 
main boilers are extinguished they can be worked by means of a 
large boiler on deck. An excellent system of ventilation has been 
arranged, and the engine-room and stokchole are quite cool. 
Owing to the state of the weather no real trial of her speed was 
attempted, but even under the circumstances the engines worked 
up to 64 revolutions per minute, indicating about 3000-horse power, 
and the speed attained was 14} knots per hour, The result must 
be extremely satisfactory to both builders and owners, for while 
neither the maximum horse-power nor the speed were tried for, the 
contracted speed—14 knots per hour--was more than attained. 
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CONSTRUCTED BY THE CALORIC ENGINE AND SIREN FOG-SIGNAL COMPANY, LIMITED, LONDON ; MR. CHARLES INGREY, SUPERINTENDENT ENGINEER 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyveav, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden. 

VIENNA.—Messrs. GeroLp and Co., Booksellers. 

LEIPSIC.—A. Twietmeyver, Bookseller. 

NEW YORK.—Tue Wuimer and Rocers News Company, 
81, Beekman-street. 


PUBLISHER'S NOTIOE. 


*,* With this week's number is issued as a Su , @ two 
illustration of Fog-Signal Apparatus for Lightship and Coast 
Signal Stations. Every copy as issued by the Publisher contains 
this Su , and subscribers are requested to notify the fact 
should not receive it. 


TO OORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to their destination. 
No notice will be taken of communications which do not comply 
with these instructions. 

*,* We cannot undertake to return drawings or manuscripts ; we 
must therefore request correspondents to keep copies. 

*,.* AU letters intended for insertion in THE ENGINEER, or 
containing questions, must be accompanied by the name and 
address of the writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 
anonymous communications. 

J. K. L.—£2000 to £2500. : 

F. G. (Paris).— We shall be obliged for the drawing. 

Pine.— You have not complied with the above conditions of corr i 

J.8.—(1) We cannot say. (2) Apply to Messrs, Hansard, 13, Great Queen- 
street. 

C. C.—The water will flow from the upper mto the lower vessel as you 
suppose, 

E. ay rad EB. F. Duckham, Millwall Dock, can give you the information 

you require. 

G. P. G.— You can purchase specifications at the office for the sale of Patent 
Specifications, Cursitor-street, Chancery-lane. 

F. H. M.—IJt is not easy to say with whoin the first idea of a compound engine 
originated, but Hornblower and Woolf were the sirst to make one. 

J. Y. B.—The Whitehall Club, Westminster, is an engineer's club, and the 
prospectus of another is advertised in our columns, What would you have 
more ? 

J. G.— You can obtain full information concerning Whitworth Scholarships 
on application to General Scott, Education Department, South Kensington 
Museum, 

. D.—Put a stop valve in each suction pipe, and you can draw from either 
or both tanks at pleasure by shutting the stop valve of the suction you do 
not wish to use. 

. W. T.— We regret that we can give you no further information than that 
published already in our pages. So far as we are aware there is no 
Bnglish agent for the indicators. You might apply, however, to Messrs. 
Bliiott, West Strand, 

D. R. (Bradford).— Your jirst question is quite unintelligible. What do you 
mean by “1001, to the mech?" Is it per square inch, or one hundred inch 
pounds? Your second question is equally unintelligible. Any modern 
elementary treatise on mechanics will give you information on the laws of 
motion, 

Buspinnat..—I/f you decide that you have not gone “‘round” the squirrel 
unless you see his back, then of course you are right; but ¥ your friends 
hold that it is not necessary to see his back to go“ round” him, then they 
are right. The question is not whether you go round the squirrel or not, 
but what you and your opponents mean by going round, and your dispute 
never can be settled until you agree on a common definition of the words 
going round,” 

Morgur. —Messrs. Easton and Anderson, Erith Ironworks, Kent, made the 
dynamometers formerly used by the Royal Agricultural Society, and they 
would no doubt supply you with an equally good one. It was rumoured 
some time since that aa the Royal Agricultural Society would never carry 
out any more engine tests, the dynamometers of the Society would be sold. 
dt might be worth your while to ask at the offices of the Society, Hanover- 

uare, whether there are any dynamometers Jor sale. 

W. P. (Oldham).—J/ the gentleman to whom you refer is making patented 
inventions for his own use without paying the patentees their royalties he is 
simply robbing the patentees, and if he is found out, he may discover that 
the consequences are so unpleasant that honesty would have been the best 
policy. If he has any doubts on the legal aspect of the question, we advise 
him to write to one of the patentees whom he is defrauding, and tell him 
what he is doing. He will very soon have the question settled, 

J. D.—(1) Both raw and roasted ore are used. (2) We have no precise 
information concerning Greek and Norwegian ores, which are not used in 
this country to any extent Cumberland hematite ore is in a sense the best 
in the world. (8) The covers to which you refer are *‘ Bells and Hoppers.” 
The cover is put on to prevent the escape of gas from the top of the furnace 
into the open air. It is led off by a large pipe to the stoves, in which the 
air for the blast is heated ir, cast iron pipes or by hot bricks. The waste 
gas from the blast furnace is burned in these stoves. Almost all, but not 
all, blast furnaces are now jitted with hoppers and bells. 


THE ENGLISH SALT MANUFACTURE. 
(To the Bditor of The Engineer.) 

S1r,—I shall be obliged to any reader of Tar Encineer who will give 
me the name of any recent book, paper, or pamphlet on the manu- 
facture of salt in d, A. W. 
Bucharest, February 7th. 

ENGINEERING IN AUSTRALIA. 
(To the Editor of The Engineer.) 

Sir,—I will be ob! if any of your readers who have had 
personal best part of Australia as a 

sid ora hanical engi who is recommended by his medical 
adviser a dry climate. Is he likely to obtain employment there, and 
what is the remuneration? A WEAKLY Ong, 
Bassingbourn, February 12th. 


country 
i if preferred, be supplied direct 
from the office on the following terms (paid in advance) :— 
are (including double numbers).. .. .. £0 14s. 6d. 
Yearly (including two double numbers) .. .. .. £1 9s. Od. 
If credit occur, an extra charge of two shillings and sixpence per annum will 
be made. Tue Enaineer is registered for transmission abroad. 
Cloth cases jor binding Tuk EnaingEr Volume, price 2s. 6d. each. 
A complete set of Tuk Enaineer can be had on application. 
ign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the rates given below :—Foreign Subscribers paying in advance 
at the published rates will receive THE EnGInger weekly and post- 
Subscriptions sent by Post-office order must be accompanied by letter of 
= to the Publisher. Thick Paper Copies may be had, if vreferred, at 
increased rates. 


Remittance by Post-office Order. — Australia, Belgium, Brazil, British 
Columbia, British Guiana, Canada, Cape of Hope, Denmark, 
t, France, Germany, Gibraltar, Italy, Malta, Natal, Netherlands, 

New Brunswick, Newfoundland, New South Wales, New Zealand, 
Ro’ Swi land, Tasmania, Turkey, United States, 
—_- West Indies, Cyprus, £1 16s. China, Japan, 


; Bill in London.—Austria, Buenos Ayres and Algeria, 
rneo, Ceylon, Java, an 
emen ‘our lines and under is three 8; 
“tor every two lines afterwards one shilling and sixpence ; inne 
charged one shilling. The line averages seven words. When an advertise- 
ment measures an inch or more the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by a post-office 
order in payment. Alternate advertisements will be inserted with all 
regularity, but regularity cannot be guaranteed in any such case. 
All except weekly advertisements are taken subject to this condition, 
Advertisements cannot be Inserted unless Delivered before Six 
‘clock on Thursday Evening in each W 


eek. 
Iatters relating to Ad ‘ublishing Department of the 


te a 
are to be addressed to the Publisher, all 
letters to be addressed to the Baitor of Tux ENGINEER, 168, Strand. 


‘vessels, whose existence was so graphically depicted on the 


MEETINGS NEXT WEEE. 
Tax Instrrvtion or Enorverrs.—Tuesday, Feb. 20th, at 8 p.m.: 
Paper to be discussed, ‘‘The Design and Construction of Repalring 
Slipways for Ships,” by Mr. Thomas Bell Lightfoot, M. Inst. C.E., ani 
Mr. John Thompson. Paper to be read, time permitting, “‘ Covered 
Service Reservoirs” by Mr. William Morris, M. Inst. C.E., Deptford. 

Tue Socrery.—Wednesday, Feb. 21st, at 7 The 
following papers will be read :—‘‘ Note on a Remarkable Land Fog Bank, 
‘The Larry,’ that occurred at aE October 9th, 1882,” by Mr. G. 
Wareing Ormerod, M.A, F.G.8., F.M.S. ‘‘ Barometric Depressions 
between the Azores and the Continent of Europe,” by Capt. J. de Brito 
Capello, Hon, Mem, M.S. ‘‘ Weather Forecasts and Storm Warnings on 
the Coast of South Africa,” by Capt. Campbell M. Hepworth, F.M.S. 
“ Note on the Reduction of Barometric —- to the Gravity of Lati- 
tude 45deg., and its Effect on Secular Gradients,” by Professor E. 
Douglas Archibald, M.A., F.M.S. 

or Arts.—Monday, Feb. 19th, at 8 p.m.: Cantor Lectures, 
Field, F.C.8., 
ts. Chevreul’s 
distillation, 


8 p.m.: Ap 

and Methods 
Captain 
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MR. BARNABY ON SHIPS OF WAR. 

WE give elsewhere a paper read by Mr. Barnaby at the 
United Service Institution on the afternoon of last Friday, 
February 9th. The audience was naturally large, and 
comprised some of the best authorities on the subjects in 
hand. Mr. Barnaby was received with enthusiasm. His 
paper may be summarised as follows:—The power of a 
nation at sea depends mainly on four elements: (1) Its 
mercantile marine; (2) the personnel of its navy; (3) its 
war material; (4) its ships of war. Mr. Barnaby em- 
ployed some admirable diagrams to illustrate his statistics. 
One of these showed the individual battle ships possessed 
by England, France, Germany, and Italy, with their ton- 
nage and armour; wood a distinguished from iron, 
and the state of readiness of each ship being shown. 
England in this was, perhaps, at present better than 
France in the proportion of four to three, reckoning only 
completed ships ; but in a little time the relations will be 
more nearly ten to nine or eight to seven, guessing roughly. 
Another diagram showed the relative proportions of all 
merchant ships; also of those having a speed of 14 knots, 
and sailing and steam vessels were distinguished apart; 
also those steam vessels which have come up to the standard 
laid down by the Admiralty, and have been registered 
accordingly. England and France alone possess any mer- 
chant vessels of this high class, England’s merchant fleet 
would hardly appear much larger if all those of other nations 
were added to it, so completely disproportionate is it to all 
others, 

The question to be considered is how to 
utilise our vessels in the time of war. r. Barnaby 
ap to recommend that the swiftest and largest mer- 
chant ships should be modified so far as to incorporate 
them in our national defences; they could, he thinks, be 
secured against foundering suddenly, and might be 
made very formidable in certain running kinds of sea- 
fighting. Men-of-war, whose speed and handiness need 
not be very great, might do the heavy fighting. Mr. 
Barnaby looks forward to ships of 2000 tons displace- 
ment carrying two heavy guns of about twenty-five to 
thirty tons each, one gun firing ahead and the other 
astern; the vitals of the ship are to be protected as far 
as possible by being placed below water, and by the use of 
horizontal armour decks. The heavy battle ship may 
have 63-ton guns, probably firing shell of larger diameter 
than has latterly obtained. Mr. Barnaby expects that 
side armour will almost disappear, being contined to a 
thick steel-faced, or steel, wall protecting powerful 8, 
and that consequently the onslaught will consist chiefly in 
what has been termed the secondary attack made by 
common shell on unarmoured parts of the ships. He 
thinks that the guns should be powerful, and the 
method of working is a specially important element. 
In this matter he considers Elswick may be looked 
to to give English ships the first place in the world. 
He suggests five questions for discussion:—(1) Should 
England have monster men-of-war such as are ably 
advocated by the Italian authority Signor Brin? (2) 
Can we attack an enemy’s ports in spite of torpedoes, 
and with what ships! (3) Shall we build very swift men- 
of-war to run down fast cruisers, and employ armed mer- 
chantmen? (4) What will fast gun and torpedo ships 
play in future battles? (5) Ought we to carry monster 
guns like the 100-ton gun at once? 

In the discussion which followed it was evident that Mr. 
Barnaby’s paper had taken his audience by surprise in 
some respects. To begin with, the order of importance in 
which he ranked the senate of anation’s maritime power 
appeared to be opposed—we might almost say resented— 
by naval officers. Admiral Boys, Admiral Ryder, and 
Admiral Colomb, and others spoke. The general sense of 
these officers’ opinions a to be that the primary 
element of strength would be the number of war shi 
ready to act at the opening of the war, when blows might 
be struck which might —_ the entire course of the naval 
operations; that the merchant ships were, as depicted on 

e diagrams, not a source of strength, but of weakness; 
that the great mass of slow steam vessels and sailing 


rotect and 


diagrams, formed a helpless prey for the enemy’s fleet; 
while, on the other hand, it was clearly shown that there 
was no corresponding prey in the shape of an enemy’s 
merchant fleet for our own vessels to attack. Conse- 
uently, in spite of our apparent great superiority, we 
should be acting on the defensive and have a difficult task, 
for England depends on a supply of food brought ina 
great measure by slow trading vessels. The question, 
indeed, might be raised whether matters would be helped 


their high speed are most nen elude pursuit, into 
armed cruisers. Yet, as Mr. Rendel pointed out, there are 
serious objections against making special swift men-of-war 
in large numbers, which would rapidly be superseded by 
still ath vessels, Admiral Ryder congratulated the 
Admiralty on having come to the opinion arrived at by 
himself, and advocated some years ago with regard to 
horizontal armoured ships, or what may be termed “ pro- 
tected” ships, in contradistinction to the “armour clad” 
vessels which carry side armour. On the question of 
determining the gun to be adopted for our most powerful 
men-of-war,it was suggested,and Mr. Barnaby agreed with 
the suggestion, that we need experiments against hard 
armour, to determine the relative powers of guns to rack 
or break up steel on a large scale. Our experiments have 
been too much confined to punching holes in wrought 
iron. Now a class of armour is fast coming in which can- 
not be pierced, but which can only be destroyed by fracture, 
and with this armour, new oo guns lose much 
of their power. Our own chilled shot are designed for 
soft armour, and are declared by our own authorities to be 
useless against steel; while the fact that the best and 
thickest compound English armour has been destroyed by 
foreign chilled shot, shows us that we are suffering indeed 
from want of experience in dealing with hard armour. 
Probably hard armour experiments would lead to the 
adoption of heavier guns than are at present advocated. 

hat can we conclude from this rather patchwork treat- 
ment of the very important questions raised by Mr. 
Barnaby’s paper? Probably we must all admit that 
England, depending as she does on supplies of food 
brought to her shores by her enormous merchant fleet, 
must stand in very serious peril of being starved in general 
trade, if not in food, unless very efficient means of pro- 
tection are found. The starving of Paris in the Franco- 
German war illustrates how successfully an operation of 
this kind may be carried out on a vast scale, although in 
the case of England it would doubtless be of a slower and 
less complete character. The length of the discussion pre- 
vented Mr. Barnaby, perhaps, from explaining how the 
difficulty would be met. Let us consider it. France is 
at present the only power whose fleet could seriously 
menace our supplies of food. Other fleets might damage 
us much, however. The Italia, for example, seems 
framed to be a scourge to trading vessels, and is a host in 
herself; but no fleet appears competent to ruin us, unless 
it be that of France. We might keep the mouth of the 
Mediterranean or the Baltic, and in the case of Italy, Russia, 
or Germany we should shut up the hostile fleets—but what 
about France? Probably it is considered that we might so 
far ascertain the locality of her fleets that our own men- 
of-war might wait on hers; nevertheless, to have sufficient 
force for this argues a very decided superiority. Supposing 
that we have it now, Mr. Barnaby’s diagrams remind us 
that so many powerful ironclads are building in France 
that in a few years the inequality between our fleets will 
be very small. Is it supposed that by that time we shall 
have a strong contingent of swift merchantmen available? 
We can hardly say, but if so, will they really answer the 
required purpose? It appears as if hunting the enemy’s 
ships home and accounting for them would be the only 
means of safety. For this, vessels of real power are 
needed, not such as may keep up a running fight, and so 
hold their own, but ships that can close with their enemy 
and master her or drive her into port. The whole ques- 
tion is a serious one, because, although we hope that the 
probability of its actually arising is not great at present, 
the elements on which success would depend would be 
statistics which would be well known, and the condition 
such as could not be altered by the greatest efforts in a 
short time. Ships take longer to build than armies to 
train. 


THE MANCHESTER SHIP CANAL SCHEME, 


Tuts project has received a rather serious check in the 
initial stage of its existence; but there is every hope on 
the part of the promoters that they will be able to forward 
the undertaking to a successful issue. It has been decided 
by Mr. Frere, the Examiner for Standing Orders, that 
the plans and description have not been sufficiently full 
to enable him to pronounce that the Standing Orders have 
been duly —— with. The bill was op by the 
Upper Mersey Navigation Commissioners, and the Bridge- 
water Canal Company, also by the Mersey Docks and 
Harbour Board, and the London and North-Western Rail- 
way Company. The chief ground of objection was found 
in Clause 26 of the Standing Orders of the House of 
Commons, which provides that “in cases where the work 
is to be situate on tida] lands within the ordinary spring 
tides, a copy of the plans and sections, shall, on or before 
the 30th day of November immediately preceding the 
applicatiou for the Bill, be deposited at the office of the 
Harbour Department, Board of Trade, marked ‘Tidal 
Waters, and on such copy all tidal waters shall be 
coloured blue; and if the plans include any bridge across 
tidal waters, the dimensions as regards span and headway 
of the nearest bridges, if any, across the same tidal waters, 
above and below the proposed new bridge, shall be marked 
thereon; and in all such cases, such plans and sections 
shall be accompanied by an ordnance or published map 
of the country over which the works are proposed to 
extend, or are to carried, with their position and 
extent, or route accurately laid down thereon.” 

Evidence was called to prove in what particulars the 
plans were defective, but it was urged by the parliamentary 
agent for the promoters that it was quite impossible that 
any precise information could be submitted regarding the 
works proposed to be executed in the estuary. It will be 
sesemivend that in the descriptive account of the under- 
taking which we have already given, it was shown that 
the ship canal, in the literal sense of the term, is intended 
to stop a little above Runcorn, which is the point where 
the estuary of the Mersey may be said to terminate. The 
estuary from this point down to near Garston is almost 
silted up with deposit, carried down from the high lands 
of the watershed of the rivers Irwell and Mersey. Below 
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subject to change ; and sometimes its course sweeps across 
from one side of the estuary to the other in the most 
capricious manner. It is the intention of the engineers 
of the Ship Canal to select a suitable line for the lower 
end of the canal—the portion through the estuary—and by 
training and dredging to establish a permanently deep and 
uniform channel through the sands into deep water ; but as 
Mr. Abernethy stated in his evidence before the examiners, 
it would hardly be possible, with the information at present 
at his disposal, to prepare plans and sections which would 
present the views of the promoters with anything like 
exactness. In his opinion, training w might 
necessary in one part of the estuary and not in another, 
and without a careful survey, which would take a year 
or <wo to carry out, the necessary data could not be 
obtained. It is not unusual, in matters of equal import- 
ance with the Ship Canal, for the promoters and the 
public to conclude that the executive are the responsible 
parties when difficulties arise upon a question so purely 

’ technical as that upon which the Examiner had to decide ; 
but the point raised by the opposition in this instance, 
was one which had received very careful consideration 
before the 30th of November; and we understand that 
before either the engineers or even the parliamentary 
agent would decide to follow any narticular course counsel 
were consulted, who advised that sufficient precedent was 
forthcoming to justify the promoters in omitting the plans 
and other information which the 26th Clause appeared to 
demand. In support of this view, it was urged by the 
parliamentary agent that in certain undertakings of a 
somewhat similar character to the Ship Canal—notably 
the case of the Aire and Calder—plans and sections had 
not been deposited, and Mr. Abernethy could not see why 
the same powers should not be granted as in the case of 
the Clyde and Tyne. 

The Examiner, stating that he could not lightly pro- 
nounce upon a point that might seriously affect a magni- 
ficent scheme like the Ship Canal, took some time to con- 
sider his decision; but when the promoters again appeared 
before him, he announced that the Standing Orders had 
not been complied with. The parliamentary agent had 
pleaded that the Mersey Conservancy Acts gave the con- 
servators ample power to dredge and deepen the channel 
of the river, or to authorise such work to be done, and 
that it was therefore unnecessary for the promoters to ask 
for any further powers. The Examiner, however, held 
that the work which it was proposed to leave to the 
Mersey Conservators to execute was beyond their powers, 
which only extended to the deepening and widening 
of the river for the maintenance of the exist- 
ing navigation, and that the Conservancy Acts 
could not have contemplated the making of a per- 
fectly new channel for use in connection with the 
Ship Canal or other new undertaking. The Examiner 
further referred to the evidence of Mr. Abernethy in which 
he stated that a year must elapse before the requisite 
surveys could be made and the promoters enabled to clearly 
define the line of the channel through the estuary, and he 
expressed his opinion that before this portion of the scheme 
could be brought before Parliament, the deposit of the 
plans contemplated by the 26th Clause of the Standing 
Orders should be submitted. The Examiner also pointed 
out that although the allegation had not stated that the 
necessary deposit of 4 per cent. had not been made on the 
estimate of such works as would be necessary below Run- 
corn, he considered thatsuch deposit should have been made 

It is, of course, competent for the promoters of the 
scheme to appeal to the Standing Orders Committee of 
the House of Commons, and there is no doubt that they 
will do so. Indeed, petitions are being prepared and 
signed in Manchester and the surrounding districts to an 
extent that is almost unexampled, praying that the Stand- 
ing Orders may be suspended in respect of the Ship Canal, 
and that the Bill should be allowed to go on and take its 
chance in committee on its merits. Itis satisfactory to 
learn that the projectors of the undertaking are in no way 
deterred from their purpose by their first repulse. Their 
energies remain quite undiminished, and subscriptions to 
the undertaking are coming in as quickly as heretofore. 


RICHARD TREVITHICK. 

" Oy the 22nd of April, 1833, Richard Trevithick, engineer 
and inventor, died at Dartford,in Kent. Nota relative stood 
at his bedside; not a penny wasin his purse. Messrs. Hall’s 
workmen were the bearers of his coffin, and the mourners at 
hisfuneral. For the last offices he was indebted to strangers. 
Thus passed away from among us a man beyond all doubt 
or question a genius; a man who possessed not only 
astounding fertility in invention, but an indomitable and 
fiery energy which bore down all opposition, and brooked 
no contradiction even from the powers of nature them- 
selves. Trevithick was made of the same stuff as that 
from. which some of our greatest preachers have been 
hewn. Had fate so ordered it, he might have been a 
preacher, a martyr, a soldier—he might have been any- 
hing, in short, with a mission, a work to be done, a 
kingdom to be overcome. As it happened, he was an 
engineer, and he attacked mechanical problems with a 
courage and pertinacity which carried all before them. If 
others could but have kept pace with Trevithick, he 
would have been even a greater man than he was ; but 
the world lagged behind. Who but a genius would have 
had the audacity to attempt to work with steam of 120 lb. 
pressure, at a time when a boiler plate two feet square 
was looked upon as a curiosity? Who but a man of abnor- 
mal courage would have dared to work engines under the 
conditions which Trevithick accepted for the moment as 
inevitable? James Banfield, for many years principal 
smith to Messrs. Harvey and Co., of Hayle Foundry, 
said, in 1813: “I was rivet boy at the making of Captain 
Trevithick’s high-pressure boilers at Millinear mine. The 
largest plates then to be had in Cornwall were three feet 
by one foot.” Trevithick did much for the pumping 
engine in Cornwall, as did his father before him. He has 
been called, and with justice, the inventor of the high- 
pressure engine, and that means much more than appears 
at first sight. 


Up to Trevithick’s time there were but two forms of 
steam engine in existence—one was Watt’s, the other 
Newcomen’s. When Trevithick began to play a part in 
this world’s affairs, the Newcomen engine was dying out, 
the Watt engine was slowly supplanting it; the first was 
an atmospheric engine, the second used steam of not much 
greater pressure than that of the air. Both relied ona 
vacuum for the performance of their duties, Trevithick 
made an engine which worked without a vacuum. He was 
not the first to do this, but he was very nearly the first. 
Leupold made high-pressure engines before 'Trevithick. 
But Trevithick was the first man in Great Britain to make 
a non-condensing engine which was of use. His tirst model 
was made about 1796 or 1797. Between 1802 and 1804 he 
and his partners, Andrew Vivian and William West, re- 
ceived £1250 in royalties on high-pressure engines erected. 
He made, too, what were practically portable engines at a 
very early period. But perhaps his most original invention 
was the locomotive. In 1801 he produced a small engine 
which he worked at Camborne; and in 1803 Mr. Henry 
Vivian ran a Trevithick locomotive, built by Mr. Fulton to 
Trevithick’s designs, from Leather-lane, through Liquor- 
pond-street into Gray’s-inn-lane, past Lord’s Cricket- 
ground to Paddington and Islington, and back. Trevithick 
did not confine himself to inventing steam engines. He 
invented the first steam dredger ever used, and worked it 
successfully on the Thames, and he was employed as 
engineer to the first Thames Tunnel Company in 1807. In 
1809 he invented a floating dock of iron. It would not 
be difficult to fill many pages of this journal with a record 
of his inventions and his deeds; but it is unnecessary. 
We have said enough to give such of our readers as know 
nothing about Trevithick an idea of what manner of man 
he was. Those who, like ourselves, are more or less 
familiar with his history, need no aid from us in this 
direction. 

We have said that Trevithick died penniless, almost 
forgotten, wholly alone. We do not imagine that anyone 
was to blame for this. Like all masterful men who lack 
mental. balance, Trevithick was not one who made many 
friends; that he had several was true, but he held himself 
aloof from them. Beyond doubt he was a disappointed 
man. Much that he had done was apparently snatched from 
his grasp. His very versatility stood in the way of his 
success. He lacked the commercial element with which 
money could be made, and the sympathetic characteristics, 
the charity which is long suffering, without which no true 
friendship can be maintained. It is none the less a 
deplorable circumstance that so able a man should have 
died in want and misery; and the misfortunes which 
clouded the happiness of his latter years seem to have en- 
shrouded his very memory inamist. There is not, perhaps, 
a dead engineer who has done so much, and about whom so 
little has been heard. In another generation Richard 
Trevithick will be as though he had no existence unless 
some step is taken to keep his memory from utter 
oblivion. 

Trevithick was born in Illogan, Cornwall, on the 13th of 
April, 1771. Consequently, he was but sixty-two at the 
time of his death. We are glad to learn that it has been 
resolved by influential men that a testimonial of some kind 
shall be devoted to his memory. Nothing has yet been 
determined on, but a committee has been formed, consist- 
ing of the Duke of Sutherland, Mr. Hyde Clarke, Mr. 
Henry Chapman, Major John Davis, Dr. Pole, Mr. Hus- 
band, Mr. Harvey, Mr. Webb, of Crewe, and Mr. True- 
man Wood. These gentlemen have issued a circular, in 
which we find the foliowing passage :—‘ It has happened, 
in the course of events, that while there are many statues 
and other tributes to James Watt and to George Stephen- 
son, no adequate memorial has been provided for another 
well-known engineer to whom our country and the world 
are indebted for many great and valuable inventions. To 
Richard Trevithick we owe the application of high pres- 
sure to the steam engine, the locomtive for the railway 
and the common road, the steam dredging apparatus, the 
application of steam to traction and other purposes in 
agriculture, &c. Few men have ever displayed so great a 
fertility in inventions, and when we consider their ultimate 
development, few have conferred on the population of the 
globe such vast practical benefits. In these claims Trevi- 
thick stands unsurpassed, but although matters of history, 
they are little known by the public at large, and have been 
little regarded. A bust of the great engineer in the Board 
Room of the London and North-Western Railway at 
Euston—on which spot it happened that so far back as 
1808 Trevithick ran the first locomotive—another bust in 
the locomotive workshops at Crewe, and a medallion on the 
Victoria Bridge, in Canada, are the chief memorials of 
him. This year is the fiftieth from his death, and that is 
regarded as a fitting time to repair the national neglect, 
and also the neglect of his own countrymen in the Duchy 
of Cornwall, where his greatest inventions were carried 
out with enormous benefits to the country. The nature of 
the testimonial or testimonials to be provided must be 
determined hereafter, and be dependent on the amount of 
the contributions. Various suggestions have been already 
made, and it has been thought that, so far as the tribute is 
national, it should take the shape of a statue, to be placed 
in Westminster Abbey, while the memorial to be provided 
in Cornwall and Devon may include a statue in Truro 
Cathedral, a Trevithick School, or museum of art, or 
scholarship, so that his example of achievement may offer 
to many a further stimulus to exertion.” We trust that 
the reply which will be made to this appeal will leave 
nothing to be desired. It would be better that no appeal at all 
eae a been made, than that being made, the response 
was not adequate to the occasion. - In such a case as this a 
slur would be cast, not on Trevithick, but on the engineers, 
who, being asked to help to raise a monument to the 
memory of one of who was an honour to the profession, 
refused. Little trouble was incurred in getting funds to 
raise a memorial hall to Stephenson. Stephenson possessed 
gifts which Trevithick lacked. Yet Stephenson’s works 
are an everlasting monument to his memory. Nothing of 
his works save a few models remain to tell the world that 
Trevithick lived. This was the man’s misfortune, not his 


fault. Let us now, ere his memory is for ever lost in the 
mists of time, do what in us lies to provide such a 
memorial as will preserve to England first, to Cornwall 
next, the memory that Richard Trevithick lived and 
laboured. 


SCIENCE AGAINST DARKNESS—-A STAGE ALLEGORY, 


Ir is not often that engineering science is depicted on the 
stage, but at the Eden Theatre in Paris just now it is presented 
in an amusing “ Ballet in twelve tableaux,” entitled “Excelsior” — 
which has for its theme a prolonged struggle between the powers 
of darkness and light, the former being represented by a 
Mephistophelian personage named l’Obscurantisme, and the 
latter by a charming lady in white satin and gold, named la 
Lumitre. The first scene opens with a struggle between the 
two, which is ended by Lumitre breaking by a sudden effort the 
fetters which have bound her, and the “march of progress” 
commences. In a succeeding tableau is a beautiful landscape 
with a broad river. Boatmen and peasants are dancing, and all 
is joy, when suddenly the demon appears, and announces that 
a new boat invented by a certain Denis Papin, and propelled by 
fire, is approaching, and that, unless restrained, it will render their 
strong arms useless. ‘The boat appears with smoke issuing from 
a mysterious fuel, and the angry boatmen rush upon it and 
destroy it with axes. Papin mourns its loss, but Mdlle. Lumitre 
comforts him by a glimpse into the future, showing him in a 
grand tableau the harbour of New York, with large ferry 
steamers with working beam engines passing under the Brooklyn 
Suspension Bridge, over which, with an audacity which a merely 
mundane engineer might envy, railway trains are rapidly passing ; 
an equal disregard of facts being shown in a background of lofty 
mountains. M. Obscurantisme has, however, been busy else- 
where, and now has his malignant eye on Volta, who is seen 
seated in his laboratory “inventing the electric pile.” The 
wealth of books and apparatus is peculiarly displeasing to the 
demon, who attempts to destroy them, but Volta, with a pitying 
smile of superiority, makes the sparks fiy, and knocks him 
head over heels with an electric shock, aud Lumiére, chasing 
him from the scene, reveals to the delighted philosopher the 
future of his invention in a tableau of the Washington Telegraph 
Office with a hundred messenger boys (ballet girls) in gay 
uniforms rushing in all directions with despatches. The scene 
again changes, and shows an African desert. A caravan is 
passing across the plain, pyramids and the sphinx in the back- 
ground. Brigands attack the caravan; the simoom with its 
hurricane of sand envelopes the combatants, who appear to die 
of thirst, to the great delight of the demon, who gloats over 
their misery. But Lumiére is equal to the occasion, and by a 
stroke of her wand, produces a magnificent tableau of Ismuilla 
and the Suez Canal, the blue waters of the latter supporting 
large steamships, and its banks embellished with green trees, 
As an appropriate incident, with which doubtless our merchant 
captains on their way to India are familiar, a grand dance by 
two hundred ladies of the corps de ballet is given on the banks of 
the Canal, in honour of “ the immortal Lesseps,” with much display 
of tricolour flags. The pantomime continues, for not a word is 
spoken, and all depends upon the scenery and acting, assisted by 
the explanations on the play-bill. Obscurantisme, bafiled on the 
surface of the globe, attempts to hinder the progress of science in 
the gloomy recesses below, and finds a specially favourable oppor- 
tunity in the works of the Mont Cenis Tunnel. This scene is 
well depicted, the sombre vault, the huge rocks, and the silent 
but industrious miners. Pick and shovel are at work, and very 
inefficient they appear, but one can hardly expect percussion 
rock-drills on the stage, and dynamite would be out of place. 
The demon has cast his baneful glance upon the work, and has 
discomfited the engineers, for they are evidently at fault. Either 
their dials have betrayed them or their levels are wrong, for they 
show signs of despair, wring their hands, weep upon each other's 
shoulders, and display other appropriate action. The gracious 
lady Lumitre appears opportunely, drives back the demon, sheds 
her light upon the theodolites, and the engineers are restored to 
their wonted equanimity. Then a sudden pause, all listen 
breathlessly todistant sounds; the foreign minersare approaching, 
the points of foreign pickaxes are seen to pierce the wall of rock, 
and with a grand crash the huge stones fall asunder, and the 
junction is effected. The workmen mingle, the Italian and 
French engineers embrace, kiss each other copiously after the 
manner of engineers, and the triumph is complete. And then 
the ballet. Never before was there such a scene in a railway 
tunnel—but it is not the time for criticism. It is needless to 
add that Obscurantisme can no longer maintain the unequal 
combat, but finally disappears, and a last grand tableau displays 
the Temple of Civilisation with Progress and Concord in the 
foreground, and ballet dancing all around. The Eden Theatre, 
wherein the play above described is being actec, has only 
been opened for a few months, and is hardly yet known 
to Englishmen. Situated in the Rue Auber, close to the 
new Opera House and the Grand Hotel, the site in so central a 
part of Paris cost an enormous sum, the total outlay for land and 
building being stated at ten million francs. The architecture is 
described as in the Hindoo style, the somewhat bizarre ornamen- 
tation being a repetition of that in a theatre by the same archi- 
tect in Brussels. The auditorium is octagon in shape, and is 
about equal in size to the Alhambra Theatre just destroyed in 
London. But the stage of the Eden Theatre is much larger than 
that of the Alhambra, everything being arranged for grand 
spectacular displays. The saloons for promenade and refresh- 
ment are as large as the theatre itself, much revenue being 
sought from various minor attractions in these department». 
With the recent memory of disastrous fires in theatres, the con- 
struction and arrangement of the building strike one as very 
dangerous in case of a panic, for not only are the staircases and 
doors too few in number, but the avenues between the benches 
and stalls are blocked by extra seats. 


DRAUGHTSWOMEN, 


Ir will interest engineers generally to know that the system of 
employing draughtswomen in the drawing-office, which has been 
successfully introduced in several large establishments on the 
Clyde, and in one or two other places, has now been adopted in 
the extensive engineering works of Messrs. Clarke, Chapman, and 
Gurney, at Gateshead. Some twelve months ago this tirm deter- 
mined to make the experiment, and went to the expense of erect- 
ing a special building, so as to give the ladies accommodation quite 
separate and apart from that of the ordinary draughtsmen. The 
new office is roomy, well ventilated, and decorated with flowers 
during the summer months, and is approached by a door so 
placed that the draughtswomen need never meet or even see the 
other employés of the firm. Up to the present time five ladies 
have had occupation, chiefly in tracing plans of steam winches, 
boilers, &c., for the shops, and in finishing off drawings of 
machinery prepared by the draughtsmen. The office hours are 
from 8.45 to 11.45 in the morning, and from 1.15 to 4.46 in the 
afternoon, So satisfied have the firm been with the result of the 
experiment, that they are now making arrangements for the intro- 
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duction of lady clerks in the execution of the ordinary commercial 
work of the office, and assoon as the necessary structuralalterations to 
the buildings have been made some fifteen extra hands will be taken 
on, All the clerks will be required to have a knowledge of short- 
hand, for, in addition to their usual book-keeping, their duties 
will consist in writing business letters from dictation, and in 
taking down messages from the telephone. No difficulty was 
found in obtaining a good number of candidates for the situa- 
tions, and though the pay was at first small, so apt have the 
ladies been in acquiring the knowledge of their business that 
most of them are now earning fairly good salaries. ‘The opening 
out of a new field of usefulness for well-educated girls will be 
regarded with satisfaction by many heads of families, and if 
ladies would only go in for a proper preliminary training there 
can be little doubt that they would easily find suitable and 
lucrative employment for both heads and hands in many of the 
departments in our engineering works. Much of the ordinary 
routine of an office can be at least as well performed by women 
as by men, while in such duties as tracing and correspondence 
the former actually excel the latter. Messrs. Swan and Hunter, 
shipbuilders on the Tyne, are also making arrangements for the 
employment of female clerks. 


RAILWAY ACCIDENTS AND AUTOMATIC BRAKES, 


THREE reports upon railway accidents have recently been 
issued, to which it is worth while drawing special attention. 
The first was that of a London and North-Western train at New- 
street Station, Birmingham, on the 12th December last, which 
caused a double collision and injured nine persons, The train 
was fitted with the Clark-Webb chain brake, which, according to 
the driver, failed to act, but Colonel Rich, the Government 
Inspector, suggests that he forgot to make use of it on seeing his 
danger. In any case the emergency brake was on this occasion, 
as on so many others, of no use in the emergency. The second 
report is by Major Mariudin, and relates to a collision with the 
buffer stops at Edgware station on the Great Northern Railway 
on the 29th December, from which injury was caused to seven 
persons, or half the number in the train, The vehicles were 
fitted with the Smith vacuum brake, and after the accident it 
was iound that the vacuum brake pipes between the engine and 
the leading vehicle had become uncoupled, The inspector reports 
that the accident was due “to the parting of the vacuum brake 
coupling,” and that “if the brake had been an automatic one the 
effect of the coupling coming asunder would have been the applica- 
tion of the brake, and the consequent prevention of the accident.” 
The third report we have referred to is also from Major Marindin, 
and relates to an accident which occurred on the 11th January, 
near Bradford, on the Lancashire and Yorkshire Railway. The 
train was fitted with Fay’s brake, under the control of the 
guard. When running between Lowmoor and Bradford, on a 
falling gradient of 1 in 51, the screw coupling between the engine 
and train broke, and after running 1200 yards, the carriages over- 
took the engine and struck it with considerable force, causing 
injury to six persons. The inspector reports, “This collision is 
one of a class which would not occur if automatic continuous 
brakes were generally adopted.” It will be noticed that each 
accident occurred upon a different railway, and that each train 
was fitted with a different system of brake, the only point of 
resemblance between them being that all were equally useless in 
preventing the collisions. It may be added that the London and 
North-Western and Lancashire and Yorkshire trains might just 
as well have not been fitted at all, while the Great Northern 
collision was directly brought about by a vacuum brake being 
fitted to the carriages. 


LITERATURE. 


Cutting Tools Worked by Hand and Machine. By Rosert H. 
Sairn, M.LM.E., Professor of Engineering in the Mason 
College of Science, Birmingham. London: Cassell, Petter, 
and Galpin. 1882. Small 8vo. 224 pp. 

Tuer: is a freshness in the style of this book which is 

striking without being at all pedantic. The subject is 

not, perhaps, one which gives much room for display, but 
it is one which has given the author an opportunity of 
writing a book that is new, and is not a copy or a mere 
compilation. It is one of Messrs, Cassell, Petter, and 

Galpin’s new series of manuals of technology, and is a 

most promising pioneer of the series. In his preface 

Professor Smith gives credit to some of those who have 

written on this subject, and in speaking of Hartig’s 

“Versuche ueber die Leistungen der Werkzeugmaschinen,” 

he remarks, that this is the only book to which one can 

refer for trustworthy information regarding the horse- 
wer required to drive these machines; but further on 
e says, “ Hartig’s work supplies very valuable data from 
which to judge of the requisite power to drive tools. 
Unfortunately, he seems to have been led away by the 
idea that the cutting force varies in simple proportion to 
the depth of shaving. This idea is wholly erroneous. It 
seems first to have received definite expression in certain 
mathematical papers published in the appendix to the 
late editions of Holtzapffel’s works. These papers are 
singularly apt illustrations of the extremely vicious results 
of the attempts occasionally made by mathematicians to 
interpret nature by algebraic formulas alone, without the 
aid of experiment. The author fully believes that mathe- 
matical theory is the only ultimate possible way of per- 
fectly describing fully-developed scientific knowledge, but 
it is worse than useless for anyone to dabble in mathe- 
matical theory before becoming thoroughly and intimately 
acquainted with all the facts of the subjects obtainable 
by experiment and observation. In consequence of the 
pe error, Hartig has divided the work done in each 
of his experiments by the volume of material cut away, 
and thus obtains what he calls a ‘constant’ but what is 
in reality a most delusive variable.” That this is not the 
expression of one unable to appreciate and apply mathemati- 
cal reasoning, is well known by those who read Professor 
Smith’s valuable articles on “ Braced Piers for Bridges,” 
published in Eneryerr, vols. xlix. and 1., and those 
on the strains in locomotive coupling rods in vol. lii. In 
continuing his preface, the author dwells upon the import- 
ance of securing stiffness as distinguished from mere 
weight in machine tools, and he devotes some atten- 
tion to the calculation of the strength of the 
parts of machine tools, so as to lead to propor- 
tions that will secure this stiffness without unneces- 
sary weight. The aim of the work is, however, 
educational, and he does a great deal towards effecting 
his object, which is to elevate the art of tool making 


from its present entirely grocers position to one more 
scientific. The book is divided into nine chapters 
—namely: (1) Chisel tools for wood ; (2) chipping chisels 
and hand planes; (3) machine planes for wood; (4) saws 
and milling machines; (5) planing, shaping, and slotting 
machines; (6) lathes; (7) cutting tools for lathes; (8) 
boring and drilling, and (9) punching and shearing 
machines. 1t would be impossible in the space at our 
disposal to follow the author through his treatment of the 
different parts of these subjects. He takes the tools, 
describes them as made, shows their faults, and how to 
remedy them, and certainly does more than has ever been 
done in any book of the kind to enable young men enter- 
ing on the practical part of an engineering education, and 
who will really study the book, to obtain real knowledge, 
which will save the time otherwise actually necessary to gain 
intelligent perception of the behaviour and the action of 
cutting tools, and the behaviour of materials under that 
action. There is, moreover, so much original information 
on these subjects that experienced tool makers may read 
the book with very much interest and edification. It may 
be said that Professor Smith takes nothing for granted, 
but examines for himself and leads the reader through 
that examination ; and where experimental data are neces- 
sary for proof he is in almost ali cases able to give them. The 
book is illustrated by fourteen plates and a number of 
woodcuts, but it needs an index. 


Useful Rules and Tables relating to Mensuration, Engineering, 
Structures, and Machines. By W. J. Macquorn Rankrne. 
Sixth Edition, revised by W. J. Mmuar, C.E.,, and with 
Appendix and Tables, Tests, and Forraule for the use of 
Electrical Engineers. By ANDREW JamiEson, C.E., F.R.S.E. 
London: Charles Griffin and Co. 1883. Small 8vo. 384 pp. 

A THoUGH this well-known book has now been thoroughly 

revised by Mr. Miller, it is hardly necessary to do more 

than announce that Professor Rankiue’s “ Useful Rules and 

Tables,” has reached its sixth edition ; indeed, it would not 

be necessary but for the fact that an important addition 

to Rankine’s work has been made by Mr. Andrew 

Jamieson. So many engineers find it now necessary to 

have something more than a lecture experiment know- 

ledge of electrical subjects, that no book of miscellaneous 
rules and formule can now be considered complete without 
the most frequently required rules, formulz, and tables 
relating to the practical application of electrical currents 
and their generation. This part of the book occupies 
sixty-three pages, and commencing with formule of the 
absolute units, including fundamental, derived mecha- 
nical, derived magnetic, electro-magnetic, and electro- 
static units, proceeds to the practically employed electrical 
units, including those most recently adopted, namely, the 

Watt and the Joule proposed by Dr. Siemens at the 

Southampton Meeting of the British Association, the 

Joule being the work done or the heat generated by a 

Watt in a second. Both these units are being generally 

adopted, though perhaps the Watt, namely, the power 

conveyed by a current of an Ampére through a conductor 
whose ends differ in potential by one volt is the more 
commonly in use at present. Mechanical units are next 
given, and the CGS derivation of the constant 746 of 
the expression for the horse-power of a given amount 
of electrical energy shown. This is followed by heat 
units, light units, electro-chemical equivalents; electrical 
measurements as effected by Wheatstone’s Bridge in 

different forms, which are illustrated, and by Sir W. 

Thomson’s and Mr. Varley’s slide resistance coils. The 

measurements of electro static capacity by Sir W. Thom- 

son’s method is followed by the measurement of potentials, 

Munro’s method for battery resistance, joint tests, and 

cable faults. Rules and constants relating to copper, and 

tables of the resistance and weight of copper and German 
silver wire, are next given, followed by data relating to 
the physical, mechanical, and electrical properties of gutta- 

rcha. Some facts relating to the electro-motive force of 
loans with cells of various kinds, followed by informa- 
tion concerning the construction and laying of cables, and 
relating to telegraphs, complete this part. It will be seen 
from this that it comprises a wide range of subjects, some 
of the information being new, the chief part being con- 
densed from authentic sources, most of which are acknow- 
ledged. This book was previously held in deservedly high 
esteem, and its value has now been much enhanced. Part 
of Mr. Millar’s work has been the remodelling and exten- 
sion of the index, a very important part. 


THE LATE PROFESSOR HENRY J. S. SMITH. 
OxrorD could scarcely have lost more by the death of any one 
man than by that of Mr. Henry J. 8. Smith. “Henry Smith” 
he was called by everyone. The impetus of late years given to 
the study of physical science on the Isis was in a great degree 
owing to his work and example. The reforms which have 
followed the last Oxford Commission were largely due to his 
initiation. In short, he surpassed all but a very few of his con- 
temporaries in his endeavours to broaden and invigorate the life 
of Oxford, and by so doing to strengthen and expand the intel- 
lects of those whose alma mater she is. He combined, in a 
manner quite unique in this generation, the qualities of the man 
of learning with those of the accomplished man of the world. 
In conversational brilliancy he represented the best type of 
Irishman. Those who were personally acquainted with him will 
recollect numberless brilliant things which he has said, and will 
search in vain amongst their friends for his peer. He was 
Savilian Professor of Geometry and Keeper of the University 
Museum. He died at his residence in the Museum on the 
9th inst., after a very short illness. He had had more than one 
severe affection during the last two or three years, but he was 
comparatively well until the Saturday before, being present and 
speaking at a meeting on the previous evening in favour of the 
extension of the franchise, which was held in the Town Hall. 
He was born in Dublin in 1826, and after matriculating at 
Balliol, took a double first-class in 1849. He also gained the 
Ireland scholarship, the highest undergraduate achievement, in 
1848, and took the senior mathematical scholarship in 1851. He 
then became Fellow and Tutor of Balliol, Savilian Professor of 
Geometry, Fellow of Corpus Christi, Member of the Hebdomadal 
Council, and Delegate of the University Press. On the death of 
Professor Phillips he was appointed Keeper of the University 


Museum. He was chairman of the Meteorological Council, and 
an active and important member of the British Association for 
the Adva t of Sci He was also a member of most of 
the scientific societies connected with mathematics, as the Royal, 
the Mathematical, the Physical, and the Astronomical Societies ; 
and he was a corresponding member of the Academy of Sciences. 
of Berlin. He was an LL.D. of Cambridge, and had a similar 
honour conferred upon him by the Universities of Edinburgh 
and Dublin. He was a strong Liberal, and contested the repre- 
sentation of the University of Oxford in 1878, on the elevation of 
Mr. Gathorne Hardy to the peerage, on which occasion he 
received the support of the majority of the Oxford residents, but 
was defeated by the non-resident members of Convocation. He 
was also a member of the recent University Commission, to 
which we have already referred, and the new administration and 
organisation were largely influenced by him. The loss to Oxford 
it is hardly possible to estimate. 


MASON COLLEGE—ENGINEERING 
LABORATORY. 

THE Mason Science College in Birmingham is rapidly advancing 
in popular favour. The college is not yet three years old, and 
the engineering department, under Professor R. H. Smith, was 
only commenced last session. Already the day students number 
nearly 300. This bodes well for the future utility of this institu- 
tion in the Midland Counties. Situated as the college is in the 
midst of the great iron district of England, parents and guardians 
find it a great convenience to be able to obtain thoroughly good 
scientific and technico-professional education for their sons with- 
out sending them to live away from home. Among the labora- 
tories of the college that of the engineering section holds an 
important place. Ample space is devoted to it, and to the 
students’ drawing-office, where each student has a drawing 
table for his own exclusive use, and where also is found 
a large collection of patterns and models, from which 
drawings are made. The more advanced drawing classes use the 
machines of the workshop, and the engine as exercises in draw- 
ing. The workshop is well stocked with excellent machine 
tools made by Messrs. Archdale and Co., and these and the rest 
of the college machinery are driven by an engine made by 
Messrs. W. and J. Player. It is a compound con- 
densing engine of the launch-boat type, with an extremely 
light-looking frame of steel bars braced horizontally. The 
engine is specially designed for the purposes of experiment 
on the working and efficiency of steam engines, and seems to be 
fitted with everything that could be desired for that object. 
The cylinders are 6in. and 12in. by 10in. stroke. The steam 
supplied by the boiler is at 140 1b. per square inch, and the 
normal speed is about 200 revolutions per minute. At the 
left-hand end stand the air and circulating pumps, both.driven 
by one pin directly by the crank shaft. The cranks are discs, 
and the two crank pins may be placed at almost any angle to 
each other in order to determine experimentally which are the 
best relative positions for them. The high-pressure slide valve 
is driven by a one-excentric gear, which gives a variable cut-off 
controlled by the governor. A conical sleeve rotating with, and 
lifted by the governor, engages with a disc in the form of a flat 
hollow cone. According as it engages with the upper or lower 
side of the disc, a vertical screwed rod rotates right or left- 
handedly, and shifts the block in which the radius rod of the 
valve gear is centred. The ratio of expansion in the low-pressure 
cylinder is variable by hand. Both cylinders are jacketted on the 
sides and top covers, each jacket being supplied with fresh steam 
and drained independently. A pipe standing on the top of 
the cylinders is an extension of the chamber between the 
cylinders, and the volume of this may be changed by screwing 
in or out a long plunger which enters this pipe through a 
stuffing box. The condenser is a surface one, consisting of a 
nest of vertical tubes of two different sizes, enclosed in a cylinder 
of cast iron. Each larger tube is closed at the top and has an 
open-topped tube of smaller size inside it. The circulating 
water ascends between the two tubes, and descends by the 
inner one. Very complete provision is made for taking indicator 
diagrams conveniently, and a speed indicator shows at each 
instant on a scale the number of revolutions the engine is 
miking. 

In the workshop experimental apparatus is being gradually 
made by journeymen and by the students themselves, and 
judging from Professor Smith’s laboratory programme as 
published in the “ College Calendar,” we ought soon to hear 
of interesting and valuable series of experiments having 
been carried out in this laboratory. Of course the 
value of such experiments to the students themselves must 
be very great indeed, provided they are conducted in a systematic 
and earnest fashion. We heartily congratulate Professor Smith 
and his pupils upon baving so many facilities for the study of 
engineering science, not by the aid only of books and mathe- 
matical formulas, but also by those experimental methods which 
are recognised to have far greater educational value in all 
branches of physics. We are sorry to hear that the funds at the 
disposal of the trustees of the college will not permit them to 
purchase a powerful macbine for tension, compression, and 
tension tests of constructive materials, Such a machine, to be 
of real scientific use, must necessarily cost a considerable sum ; 
but surely the £400 or £500 needed could be obtained from the 
liberality of the prosperous iron manufacturers and engineers 
of the Birmingham district, whose interests it would so greatly 
further to have their young men taught the strength of materials 
in a thoroughly practical manner. We recommend Professor 
Smith to ask, and, if he does so, we trust he will not be refused. 


FOG SIGNAL APPARATUS FOR LIGHT SHIPS. 


Our supplement illustrates Professor F. H. Holmes’ arrange- 
ment of fog signalling apparatus as now adopted by the Trinity 
House and numerous foreign Governments. The “Siren” of 
Professor Holmes is now well-known, as it is used extensively on 
board men-of-war and on shore, but this it appears has cau 
considerable confusion owing to the similarity of sounds emitted 
by the Sirens on the various coast stations and the vessels. To 
overcome this it has been necessary to establish a distinctive 
form of signalling for the stations, and the apparatus we illus- 
trate is for that purpose. To describe the operation of this fully 
will require reference to detail drawings, which, with the 
discription, we will give in another issue. 


LoNDON ASSOCIATION OF FOREMEN ENGINEERS.—Sir James A. 
Douglass, C.E., Chief Engineer to the Trinity Board, has con- 
sented to preside at the thirtieth anniversary festival of this 
society, to be held at Cannon-street Hotel on Saturday, 
April 21st. 

May’s Press MANvaL.—The sixth annual issue of this manual 
has reached us. It contains a complete list of newspapers, 
magazines, reviews, periodicals, &c., published in the United 
Kingdom. It is of small quarto size and contains 184 pages, and is 
published by Messrs, C. H. May and Co., Gracechurch-street. 
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EDWARDS’ SLOW-COMBUSTION GRATES. 


THE accompanying engravings represent the construction in 
section of grates now being e in various sizes and patterns, 
by Messrs. Benham and Sons, of Wigmore-street, W. The 
grate is constructed to receive a body of coal sufficient for a 
day or a night’s consumption. A fire is then made in the usual 
way on the top of the body of coal, and allowing the coal to burn 
gradually downwards till the whole is consumed. The principle 
is substantially the same as that adopted in Dr. Arnott’s grate, 
but instead of machinery to lift the basket of coals as it burns 


down, a blind B is suspended so as to move down by degrees 
in front of the body of burning fuel. A sunk ashpit is not 
used. The blind is balanced in front of the body of fuel by 
chains and weights. 

For regulating the chimney draught a door is provided at D 


with a chain in front of the grate, which may be adjusted at any’ 


time without inconvenience. 

In our engravings the section Fig. 1 shows a warm air 
chamber A, a grating in front, chain register D, suspended blind 
B, fender guard E, cinder basket F, and dust trough C. Fig. 2 
is a section showing register stove worked by a chain in front of 
the grate, and the movable blind in front of the bars, 


A NOVEL OIL CAN. 


Wuo that has had much to do with machinery at sea has not 
experienced the difficulty of carrying a lamp in one hand, an oil 
can in the other, and holding on to a rail with his elbows? The 
ingenious American combination oil can and lamp which we 
illustrate overcomes this difficulty. The engraving explains 


itself. It will be seen that the bull’s-eye concentrates the light 
just where it is wanted. In the United States the can is known 
as the “Excelsior Illuminating Oiler,” and is made by Messrs. 
Walker and Co., Lake-street, Chicago. 


BATTLE SHIPS—A FORECAST.* 


By Mr. NATHANIEL Barnaby, C.B., Director of Naval Con- 
struction, Admiralty. 

Berore I make any remarks on battle ships, which form the 
subject of this paper, I should like to define the position which I 
think they occupy in the naval resources of the Empire. The 

wer of waging war on the seas depends, I consider, upon the 
ollowing elements stated in their relative order of importance: 
(1) The quality and extent of the mercantile marine in ships and 
men, provided that the national tie in both is real and firm. 
Q) The quality and strength of the trained personnel in the State 

avy. (3) The ability to produce or procure rapidly and con- 
tinuously materiel of war for the use of the State. (4) The number 
and efficiency of the regular ships-of-war possessed by the State on 
the outbreak of war. Battle ships form a part of the last-named 
element. There has been much controversy concerning the distri- 
bution of their armour ; the size, number, and mode of mounting 
the guns ; thei: ; and coal endurance, and other matters. 
But these questions all resolve themselves into one of size of ship. 
Armour, s, speed, and fuel, all demand as much as can be con- 
ceded to them ; and the limit to each is finally imposed by the size 
or displacement of the ship. The neva A has taken form and 
shape in Italy in more imposing proportions than it has in England 
or France, and it has fastened itself on the question of absolute size. 
Signor Brin, the Director of Material, and ex-Minister of Marine 
in Italy, is responsible for the designs of the —_ battle ships she 
has produced and is now producing. Ina very able pamphlet on the 
question he says, comparing single ships of great power with a 
group of ships of less power, that the case stands as follows :— 
* The slower group cannot overtake the single faster ship, and she 
can always be mistress of the situation and maintain herself in the 
front, in the rear, and on the flank of the group at whatever dis- 
tance she pleases, by changing these itions, by approaching 
nearer or drawing away from the group in order to attack one of 
the vessels.” By combining greater defensive ‘‘and offensive 
powers she can employ with greater precautions for herself, and 
with greater probability of success, the terrible torpedo.” He says 
further : “‘ There is an old rule in military strategy, which, never- 
theless, is always new, since it has never been belied by facts or 
experience ; and it is the rule of concentrating successively, first of 
all on one point, and then on another, the greatest possibl t 


ful against large ones. In order to carry it out rapidity of move- 
ment is indispensable. But in what way would he pomibie to 
put this rule more effectually into practice than by accumulatin; 
in the smallest space, in one very fast ship, such fighting and suc! 
defensive power as to enable her without hesitation to seize on the 
weak points of the enemy with the probability of success?” In 
this paper I neither adopt nor challenge these arguments. I am 
content to say here that with increase in speed and size the ship 
not only increases in mass, signifying greater energy in striking at 
given speeds, and greater resistance to injury when struck, but it 
becomes more easy to secure speed and endurance. And not onl: 
so, but England possesses exceptional advantages in forging men | 
yo Nam and within the limits imposed by sizes of docks and 
shoaling of water, it is conceivable that she might furnish herself 
with ships far more Tp my than any which have been yet seen. 
The cost of individual ships must always be an im t con- 
sideration, and it is especially so with a Power having extended 
empire, requiring her to be present in force at the same time at 
many remote parts of her dominion. It is a consideration, how- 
ever, which must not be P too far, because the ion of 
ships which the financial limitation precludes might enable her to 
close a war rapidly, by blows at the heart of the adversary. In 
this way war at the remote parts of the empire might be avoided, 
or terminated very quickly. Constantly improving modes and 
means of attack upon ships by ships, and from the shore, threaten 
to change the character of the battle ship; and it is uncertainty 
in this respect which emphasises the financial limitation. The 
recent operations at Alexandria show that, for certain portions of 
the work the Navy is called on to perform, the ships designed 
twenty years ago are still efficient. But the absence of torpedo 
boats, and the neglect of torpedo defence on the part of the 
Egyptians, count for so much in this question, that the argument 
derived from success in that operation in favour of the earlier and 
also of modern types of battle ships is not worth much. We may 
ante get some clearer notion as to what the battle ship should 
for England, if we consider more closely what it will be required 
todo. (1) It must be capable of striking very destructive blows 
where the enemy is fortified, either in his ships on the open 
waters, or in his forts upon the sea-coast. (2) The machinery 
for striking these blows must be capable of being kept in position 
in the face of an enemy in the open sea, or off 8 port. (3) The 
use of torpedo boats of high speed and in great numbers tends to 
the gradual extinction of the power of attacking or blockading 
the sea forts of an enemy by means of large ships, because of their 
great cost, and the risk of fatal blows from the torpedo. (4) The 
advantage of being able to inflict damage upon the shipping which 
may be under the protection of land fortifications, or to close the 
port, will also be so great that the mode of attack must modify 
itself to suit the change in conditions, There can be no doubt, I 
think, that gun-vessels with numerous long-range shell guns, and 
costing not more than one-fourth of the modern battle ship, will 
displace the battle ship for this service, notwithstanding the dis- 
advantages of the smaller ships in unsteadiness of platform and 
inferior seaworthiness. The battle ship of large size is not only 
likely to become obsolete for the attack and blockade of ports, but 
also for another important service, viz., harassing the commerce of 
anenemy. This results from the great speed and coal endurance 
of the large ocean steamers. Armed ships of the same character 
as those to be captured will probably be the favourite weapons for 
inflicting damage upon commerce. These ships are now nearly twice 
as long as the ship-of-war of the same weight, and they can, there- 
fore, much more easily secure and maintain a high rate of — at sea. 
I consider it would be most impolitic to build regular ships of war 
on similar principles for the pu of pursuing and engaging 
them. The 17 knots ocean gry to-da: exceeded by 
commercial rivalries in the course of a very few years. It is desir- 
able that this should be so; and instead of attempting to produce 
fleets of regular ships of war as a consequence of the existence of 
these fast possible war cruisers, we should endeavour to modify 
them and incorporate them in our national defences. That they 
need very considerable modification to make them reasonably 
secure against the assaults of an enemy by artillery or ram is 
obvious enough. But too much importance must not be attached 
to cases of rapid foundering on collision. Ships having many 
“water-tight bulkheads” and passing the survey of Lloyd’s and of 
the Board of Trade are often so circumstanced as to bulkheads 
that they may as well be without them so far as they affect the 
uestion of foundering when they are struck by the bow of another 
ship. We may well look for great improvement in this respect by 
very simple precautions not now enforced or adopted. The 
Secretary of the Navy of the United States in his annual report 
to Congress, dated November 29th, 1882, dwells at great length 
on the position and prospects of the mercantile marine from 
the point of view of the Naval Administrator. He says: ‘‘ As the 
merchant marine is dependent at critical periods upon the Navy, so, 
on the other hand, the Navy, no matter how strong it may be, 
must, in emergencies, avail itself of the resources of the merchant 
marine.” At the outbreak of the rebellion the State Navy had 
nominally a tonnage of 105,000 tons. To increase it they had to 
buy 216,000 tons, which they found very **ill suited for war pur- 
poses, but none the less indispensable.” They had also to make 
additions to the officers and men of the war Navy by drawing from 
the mercantile marine 7500 officers and over 40,000 seamen. He 
shows that between 1860 and 1865 the percentage of the foreign 
carrying trade of the United States performed by American vessels 
ee from to 273, and since then has fallen steadily, so that 
it is now only 155 per cent. He demands for the shipping trade 
the removal of impositions which he thinks unfair, the extension 
of protective measures to the neglected industry, and the reform 
of administration. He apparently does not like to propose the 
abolition of the protective measures which make shipbuilding mate- 
rials so dear.* ferring to the French Bounty System of January, 
1881, and the recommendation of a similar system by Prince 
Bismarck to the German Parliament in 1881, he recommends 
a system of postal subsidies, involving the condition that such 
ships should be built according to Government require- 
ments, and be subject to be taken for national use in 
time of war. He gives us credit for having such conditions 
in our contracts, but in that he is mistaken. Our 
postal subsidies have reference exclusively to postal requirements. 
One need hardly say, for it is obvious, that every trading ship 
by a State is an yng to the whole world, because 
it is an additional guarantee given for peace. Operations on or in 
the neighbourhood of an enemy’s ports, and attacks upon his com- 
merce, are the two most important fields of maritime warfare. 
Fleet actions have hitherto grown out of them; and it is reason- 
able to expect that they will do so in future, and that the ships 
best adapted for these two fields of warfare will always be found in 
contending fleets. The presence among the lighter ships of some 
ships with steady platforms, exceptionally heavy guns, and those 
guns defended by armour, would mj course be a great advantage; 
and this may possibly become the sole function of what we now 
call the battle ship. For this purpose neither exceptionally high 
8 nor great handiness oni be led as so important as 
they now are held to be. They would need to have the average 
speed of the smaller ships of the squadron, and no more. What 
they would especially require would be heavier than 
can be mounted mon | worked at sea in the s vessels, 
steady platforms for working them, and good protection. The 
guns that can be mounted and worked at sea with advantage 
in vessels of very moderate size may be of considerable power. 
Their weight and power will be limited by the following considera- 
tions :—(1) As they are unprotected by armour o— even the 
lightest shell, and as the ship carrying them would hardly be suit- 
able for the service at all if less than about 2000 tons displacement, 
there must be at least two such guns ineach ship. In other words, 


of force. Following this rule, we have seen small armies success- 


* Read before the United Service Institution, February 9th, 1883. _ 


* The action of the American House of tatives in a 
“ Free Ship” Clause in the Shipping Relief Bill had not been when 
this was written. 


the ship will be too large and costly to justify dependence upon a 
— gun so greatly exposed to fatal injury in itself, its mountings, 
and its communications with its magazines. (2) The vulnerabili 
of the ship will keep down its size to a minimum; and it wi 
almost pe Am take the shape of a vessel of 2000 to 3500 tons, 
with a a deck, high speed, and two guns mounted in the 
middle line, one firing ahead and the other astern. It will, there- 
fore, be necessary to place the guns as far out of the centre of the 
ship as ible consistently with seaworthiness, inasmuch as the 
= spaces before and abaft them must be of the nature of a 
glacis, and be uninhabitable. (3) With this limited number of 
it will be desirable not to have a very slow fire from each gun. 
he introduction of machinery for the p e of quickening the 
operation would be perilous, seeing that it cannot be protected. 
ese considerations will tend to keep down the size of the guns, 
and they will probably not exceed a —— of 25 to 30 tons each. 
But it may be anticipated that guns of this weight will be found 
in this class of s' and fast protected sea-going ships. This 
justifies the ——— that the protected battle ship proper will 
require guns of larger size and power than 30 tons, so long as such 
= guns are found to have advantages. These guns may pos- 
sibly have large calibre. Excepting the guns of the Inflexible, the 
nt gun yet constructed for the British Navy has 12in. bore, 
and a weight of 43 tons. The ships recently commenced will have 
x guns, probably 63 tons in weight, or heavier. Experi- 
ments against steel and steel-faced armour have shown that we 
have at present no material out of which to forge or cast a pro- 
jectile which will act at the same time efficiently as a punch and a 
shell, And even if we give up the attempt to make the shell, we 
have not yet found a way to punch a hole through the plates as we 
could through iron. We have to break a way t rae. and small 
diameter of projectile and small mass, with high velocity, are not 
favourable to this. Large diameter gives mass, strength of form in 
the projectile, and favours the conversion of the projectile into a 
destructive mine for use against the unarmoured parts of the ships 
ttacked, and against the walls of barbettes. England has been 
ful in producing guns of 16in. and 17in. bore. And she has 
also done what no other nation has yet effected, viz., she 
mounted such guns in a manner which brings them under perfect 
control a simple mechanism, The skill of the firm of Sir 
William Armstrong and Co., which has produced this mounting, 
is only an example of the mechanical power in design and execution 
which may be trusted to pee in English battle ships weapons of 
power which other people cannot exceed. I bave never pleaded 
for e and costly ships, but I have always apt with those 
who hold that England pk put into the hands of her seamen 
the most powerful guns which can be made and worked. In 
this way she ought to make her manufacturing skill tell in her 
favour. One reason why some other Powers do not adopt large 
guns may be that their own engineers find difficulties in mounting 
and working them. As to armour, I ventured to say in 1876 that 
I thought the thickness of armour in the Inflexible was not likely 
to be exceeded. Iam still of that opinion. I do not believe that 
increasing the calibre and weight of the gun will tend to thicken 
the armour. The result will, I believe, be that armour will finally 
nearly or quite disappear as side plating for the hull of the ship, 
and that where it must continue to be used for the protection of 
the gun and its mounting it will improve in quality, so as to be 
impenetrable to shell, however mal. The principal projectile 
must be shell, and we shall probably find ourselves with steel 
defences of excellent quality, but of very limited extent, over our 
gun mountings; and the smallness of their size and their impene- 
trability to shell will practically leave them unassailed, while the 
upper works of the ship, above the shot-proof deck, are attacked by 
shell. Reluctance tointroduce large guns would, I believe, only delay 
this process of change. I have not touched upon those other reasons 
for advocating the association of small and fast protected but un- 
armoured vessels with battle ships, which arise out of a considera- 
tion of the exigencies of the purely naval fight upon the high seas. 
A thoughtful paper was read on that subject at this Institution by 
Captain Harris last year, and the chairman then referred to the 
great debate on the question in the Institution of Naval Architects 
in 1876, and to a subsequent paper of mine of 1880. What Ihave 
tried to do in this paper is to strengthen the argument in that 
direction, by considering more particularly how two well defined 
naval operations, the attack upon ports and the protection of com- 
merce, have in their changed conditi ffected the tion of the 
character of the battle ship. The questions raised in this paper 
which seem to be debateable are —( Should England build ships 
greatly exceeding in speed, coal endurance, guns, and armour, exist- 
ing —~ of the first class, regardless of size and consequent cost ? 
(2) Will not the enemy’s ports require to be attacked and block- 
aded, notwithstanding the torpedo? and if so, what description of 
ship will be suited for this attack? (3) Ought regular ships of 
war to be built of sufficient power and speed to capture ships like 
the Servia and Alaska and their larger and faster successors? or 
should we not rather look to the services of such ships for the 
work, endeavouring to fit them for it? (4) When the powers of 
the ram and the torpedo come to be tested in actual warfare 
between two great Powers, what part may we expect to be 
assigned to the first gun and torpedo ship with protecting deck, 
and the merchant auxiliary, as a result of these contests? (5) 
Ought the battle ship of the first-class to carry guns of the largest 
calibre which can be made and worked? or should we be content 
to allow the gun to = slowly with the advance of the 
armour? I have wished in this oy to guard myself against the 
adv of a particular policy with regard to any of these ques- 
tions. It is my duty to observe tendencies carefully, and as no 
discussion on such subjects can be profitable which does not take 
the elements tending to change the conditions into account, I have 
submitted them to you. When travelling along a badly-defined 
road in an unknown and difficult country, we may avoid errors and 
delays by getting on high ground, overlooking the minor features 
of the sual along which we are passing. 


Batley BorovcH SurveyorsHirp.—An advertisement for a 
borough surveyor was inserted in our pages, and it may be interest- 
ing to some of our readers to know that there were 158 applications, 
and that they were reduced to six—the six undermentioned candi- 
dates having been invited to come before the committee with whom 
the appointment rests on Monday next. The candidates referred 
to are—Mr. R. H. Middleton, assistant in Borough Surveyor’s- 
office, Dewsbury; Mr. T. Netherwood, assistant in Borough 
Surveyor’s-office, Birmingham; Mr. J. W. Horsfield, assistant in 
Borough Surveyor’s-office, Leeds; Mr. George Meek, assistant in 
Borough Surveyor’s-office, Manchester; Mr. F. L. Button, assistant 
in Borough mse hates Barnsley; Mr. John Brockbank, 
assistant in Borough Surveyor’s-office, Salford. 


THE SovurH ArricAN DiaAMoND — A correspondent 
writing from Winburg, Orange Free State, under date Jan. 12th, 
says :—‘‘The task of pumping water from the Vaal river to 
Kimberley, a distance of about twenty miles, I daresay you have 
heard, has been accomplished and with the greatest success, The 
water arrived a few days since only, and is an enormous boon to 
the mining world there and the = public. The Boers all over 
South Africa are just now very hard up, and many of them, really 
wealthy, cannot lay their hands on a £10 note. Things at the 
fields are bad; sev companies gone, and more going. 
Some people at Jagersfontein are finding some nice stones, 
Whether they are previously bought and put there to be 
found again, as many do—and for which practice one man got 
ten years on the b ater only a few days since—it is difficult to 
say. The Kimberley Coal Company has gone to nothing, as 
everyone predicted it would, working a seam of’ coal 4in, in 
thickness, They paid from some parts per mina—220 lb.—for 
transport alone, and then the coal was all shale and could not be 
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LETTERS TO THE EDITOR. 


THE DISCHARGE OF SEWERS, : » 

S1r,—Replying to your correspondent ‘‘ H. B.,” Southport, the 

formula for calculating the discharge from 

lindrical pipes is taken from page 384 of ‘* Hughes’ Treatise on 

Weales’ Series,” and though undoubtedly intended 

to apply to clean pipes, will probably be found to approach near 
enough to accuracy for practical purposes :— 

Let U = velocity in feet per second, 
D = diameter of 


~ ipe in feet. 
» H = inclination of pipe in feet = mile, 
», = coefficient for friction (Mr. Blackwell’s.) 
Then, U = DH 
23 


Applying this to the sewer referred to in “‘H. B.’s” letter, and 
supposing it to be running full under the most favourable con- 
ditions, that is, with a free outfall, the gradient given, 1 in 800= 


13'2 in two miles, therefore H = 1? =6%, andD=2 Then 


U= af 2x88 = an. per second, and as the sectional area 


multiplied by the velocity equals the discharge in cube feet, 
area of a pipe 2ft. in diameter) x 2°4= 7°53 cubic feet 
second, 


Calculated by tables given on pages 202 and 203 of “‘Stagg’s Book 


on Sanitary Work,” the velocity would be rather less :— 
(Hydraulic mean depth Gin.) 
Table 1, Log. of 307 4/d— 0°1=2°85812 
» 2 » 
( of 1in 800) -——— 
. of 28°92 = 1°46122 


Deduct value of 03 7 


28°22 =2°35ft. per second. 
Then, 3°1416 x 2°35=7°38 cube feet per second. 

“H. B.” is evidently in error in assuming that the gradient 
changes with the rise of the water in the river. What really 
happens is that the point of free outfall is changed to a point in the 
sewer probably somewhat higher than the level of the water in the 
river, and the age 0d of sewage passing this point will of course 
be the quantity discharged. The oes | of water formed in the 
sewer will represent the force ni to overcome the weight 
and a the water in the river and the increased friction in 
the pipe. e statical pressure for a “‘ head ” of 5ft. is 2°17 lb. per 
square inch—‘‘ Molesworth’s Pocket Book of Engineering Formulz,” 

176—but the actual pressure on the mouth of the outfall will 

eater should the angle formed by the junction of the sewer 

with the river exceed 90 deg., that is, it will vary within certain 

limits with the angle and velocity of the current. W.G 
Ealing, February 12th. 


CONTINUOUS BRAKES, 

Sir,—In the very interesting article on ‘‘ Continuous Brakes on 
the Prussian States Railway” in your last week’s impression, a 
slight mistake occurs in the quotation from the ‘‘Centralblatt der 
Bauverwaltung,” owing to the translator having erroneously 
made it appear as if the duties of the trained fitter—who, according 
to the decision of the conference of the Royal Prussian Railway 
authorities, is in future to accompany, in lieu of an ordinary 
brakesman, each train fitted with a continuous brake—are to 
include those of warming and oiling the brake, whereas it was 
merely resolved that, in addition to looking after the brake, he 
could attend to the warming of the carriages and the due oiling of 
the axle-bearings. This mistake, which would otherwise be 
unimportant, becomes, however, extremely interesting, because 

our translator happens to have thus hit unwittingly on a very 
important requirement in the probable future duties of this train 
attendant during the winter season, and one which it would appear 
has been completely overlooked by the members of the conference. 

_ With all air or vacuum brakes the thawing of frozen por- 
tions of the apparatus, such as pumps, valves, or hose pipes, is 
frequently necessary as soon as the temperature falls below 8 deg. 
to ber Reaumur. I was myself detained for some minutes at 
one of the stations whilst travelling on the Berlin Metropolitan 
Railway shortly before Christmas, until a fire had been lit under the 
locomotive to thaw the exhaust pipes of the vacuum brake, although 
the cold had only reached Gdeg. Reaumur. The Parliamentary 
Returns of continuous brakes for the winter of 1881, which, owing 
to the mild seasons ever since, is the latest date at which the ordi- 
nary cold of a Swiss or German winter was experienced in this 
country, show numerous instances of the compressed air and 
vacuum brakes being rendered unserviceable by frost on the Great 
Eastern, Great Northern, London and Brighton, Midland, Metro- 
politan, and other ste between the 14th and 21st of January. 
As frost is also supposed by the opp ts of the automatic friction 
brake system to be one of its most dangerous enemies, the special 
oe ofa man to keep the friction gear duly warmed ought 
to have been hailed with delight also by its supporters, although it 
might possibly, I think, prove a dangerous experiment to test 
practically the extent to which the coefficient of friction between 
cast steel and cast iron becomes affected by frost, by placing the 
fingers between the axle drum and friction roller, oben the tem- 
perature is even as low as 15 deg. to 20 deg. Reaumur. 

As an interesting proof, however, of how “doctors differ,” the 
curious fact may be here noticed that one of the engineers of ee 
and important Government railway in North Germany actually 
reported at a conference, not long ago, as a ground for his 
bjections to friction brakes, that ice had formed between the axle 
drum and friction roller whilst the brakes were off and the train 
was running, thus filling up the s intended to be left free 
between them, and putting on the brakes automatically, thus proving 
how carelessly even the best known works of reference have been 
compiled, a coefficient of friction for ice on ice not being given, as 
far as I can ascertain, in any table published. | C, FAIRHOLME. 

February 13th, 


BRASS-FINISHING LATHES, 


Sin,—Having seen a letter in your impression of the 27th last 
month referring to brass-finishing lathes, in which it is asserted 
that the American lathes can turn out 200 to 300 per cent. more 
work than any other make, and that Messrs. Smith and Coventry, 
of Manchester, are makers of lathes after their plan, I thought it 
an astoundin assertion. The writer of that letter cannot, I think, 
be acquainted with what has been in use in this country for the last 

uarter of a century. I designed and had made for Messrs. J. 
bert and Son and Lambert Bros., a lathe for finishing gun- 
metal cocks and valves about twenty-five years ago, that, I think, 
will turn out as much work, and as good, in as quick time as either 
the Fox or Cooper lathe, and has been doing so ever since it was 
started. By it a 2in. gun-metal gland steam cock body can be bored 
and faced, the two ends bored, faced, and screwed, including the 
chucking and shifting the lathe from the taper to the parallel, in 
twenty minutes, and be made a good job of. The boring taper is 
self-acting; the turning is self-acting; so also is the screwing ; 
while the Fox lathe has nothing self-acting about it except the 
screwing motion. 

The lathe I am describing has no back poppet head to it; I 
chuck only, and is especia or it, the other parts bein; 
done in another lathe, as loan that to be th 


are given out to a workman, and not one at a time, as I have 
described, Therefore they can be done quicker than the time I 
have mentioned; the one only that I timed was done at a great 
disadvantage, the lathe having to be shifted in the time from 
taper to parallel. This lathe has been at work ever since it was 
started, and thousands of gun-metal cocks and valves have been 
made by it, and thousands more can yet be made. 

I think I can challenge the Cooper or American Fox lathe to do 
the same work in the same time as I have stated. I therefore do 
not believe that the American lathe can do brass work any ome 
or quicker. Besides that, the American lathe costs about £150, 
while I could get nearly three of the lathes made that I have 
described for the J. B, Davis. 
46, alsall, Staffordshire, 

eb. 


ELECTRICITY GAS, inserting 

S1r,—Will you kindly grant me the favour o in your 
columns the following remarks on this subject: In the Times of 
the 16th ult. is a very able and explanatory letter from Mr, C. E. 
Coope, showing that to light Berechurch Hall by electricity cost 
£1470 8s, as against £1333 18s, by gas, thus showing the small sum 
of £136 10s. in favour of gas. But in the estimate for electricity a 
sum of 6s. is for engine and boiler, which when not at work 
for electric lighting, he says, pumps water, cuts wood, &c, &c. 
Now suppose we put that the reverse way, and say the engine that 
pumps water, cuts wood, &c,, also drives the dynamo, then we may 
surely deduct its cost from electric lighting, and show a balance of 
£163 16s, in its favour, or, say, deduct one-half and balance the 
costs, As the said engine only works for 1150 hours per annum in 
Soeey, eve is the whole day for its other uses, and its cost 
should be charged accordingly. 

If we examine the relative cost of the two lights on a scale of 
2000 of both kind, each of 18-candle power, we s find electric 
incandescent lighting considerably the cheapest. Let us put the 
aggregate of lighting hours in a year at , and allow five cubic 
feet of gas as producing eighteen candles, and we then have a 
simple calculation thus:—5 x x 2000 = 22,000,000 cubic 
feet, which costs consumers as follows :— 

At 8s, 6d. per 1000 cubic feet .. .. £3850, or £1 9s. Od. per light. 
At 4s, Od. .. £4400, or £2 4s, ai 


At 4s. 6d. £4850, or £298. 0d. ,, 
At 5s. 0d. ” ” «+ «+ £5500, or £2 15s, Od. ” 
Those are, I believe, correctly put and beyond dispute, 
Mr. Coop ins pat the cost of his electric lights at £1 3s. 3d. each 
for his year of 


150 lighting hours, and it is remarkably significant 
of accuracy that my poe we made five months ago for 2200 
lighting hours, work out as costing £1 5s. 8d. each when using 
storage batteries, and £1 10s. each when lighting direct off the 
dynamo, as does Mr. Voope, the difference of 6s. 9d. well showing 
the economy of working quantities. His figures are based on 
200 lights and mine on ten times as many, and whereas he charges 
steam coal at 20s., I put it at 15s. per ton. 
As this letter refers to the commercial aspect of lighting, I will 
omit to describe the comfort of electricity ; but I must mention one 
point which none but the few practised like myself clearly under- 
stand. At least one-third of our gas, oil, and candle bills is 
caused by our dislike to the trouble of re-lighting, and duplex 
lamps, gas, &c., once lighted are, as a rule, lit for the night; to 
extinguish and re-light, or even turn down, is labour, and mineral 
oil is apt to smell if the flameis lowered. But electricincandescent 
lamps may all flash into light in the twinkle of a second, and 
may be turned out, or up, or down, a arene or all together. 
In illustration of that I lately took a lady into dinner, and as we 
entered the room sprang into light, while her husband coming last 
left instant darkness in the drawing-room. This was done to show 
that electric lighting, being under complete control, is more 
economical than other lights. Whoever will be kind enough to 
examine my figures, while bearing in mind how electric incan- 
descent lights can be modified or extinguished without a fraction 
of trouble, will, I think, acquit me of an over statement when saying 
I find electricity considerably the cheapest. 
J. D. SMAKESPEAR, 

M. Soc, Tel. Eng. and Electricans, A.M. Inst. C.E. 

19, Matheson-road, West Kensington, 
February 6th. 


THE BOILERS OF THE POLYPHEMUS, 


Str,—With regard to your remarks upon the boilers of the 
Polyphemus in yours of last week, there seem several points that 
want clearing up. It may be asked why locomotive boilers were 
selected for the ship, to be worked on the forced air system in 
closed stokeholes? If space was the object, an experiment could 
have been made on the conditions required with one boiler set up 
on land, and the results ascertained before putting ten boilers on 
» for what would be true to one would be equally so for a 
dozen. The cost to test a boiler in the makers’ yard under the 
conditions required for sea service would be but trifling. As it is, 
it bh pane that no information was obtained ; all the boilers were 
made and put on board before the error was discovered. I have 
tested many marine boilers under full speed trials in some of our 
naval ships ; but the Admiralty, for some reason or other, did not 
think proper to follow it up. Why the full knowledge of the 
working of boilers should not be as interesting as that of the 
engines it is difficult to say. Not only the Admiralty, but engi- 
neers and shipbuilders, are equally indifferent upon the subject ; if 
a set of boilers can be got to supply steam for the trial run, they are 
satisfied. If marine engineers are going to adopt locomotive 
boilers for sea service, the least they might do would be to inquire 
into the conditions necessary for working them efficiently. The 
locomotive is so common that marine engineers fail to discern that 
circumstances alter cases. Put any locomotive in the Polyphemus, 
and the result will be identically the same as with the present 
boilers. The difference is, on a railway the blast is in the funnel, 
and the gases evolved from the fuel are drawn through the tubes, and 
an equal distribution of the heat insured. In a closed stokehole 
on board a ship the force of air is applied to the furnace end, and 
the process reversed ; the heat in the fire-box is like a large forge 
fire, producing intense local heat and excessive priming; the 
flames on entering the tubes become extinguished, so that the heat 
passing through them is below the flame point, whilst the tempera- 
ture in the fire-box would average 2800 deg., and a large portion of 
the re through the tubes unconsumed and will light up in 
the funne a where they are not needed. A locomotive boiler 
without a blast in the funnel will not steam satisfactorily. 


Pocock-street, London, 8.E. TIN. 


PREVENTION OF SCALE IN STEAM BOILERS, 


S1r,—No one possibly will be surprised to learn that the h 
thetical case of a 20-horse power boiler costing £9 per annum for 
exists only in the imagination of the Disincrustant Marseillais 
Company. The attempt which that firm makes to show how costly 
soda is, and how much more economical it is to use their composi- 
tion, will scarcely bear examination. I take it they do not over- 
state the cost of their own composition, and yet excellent results 
can be obtained by the careful use of soda costing very much less. 
I know of a series of boilers using in the aggregate nearly 5000 
tons of small coal per annum where soda is used, and giving excel- 
lent results, and the cost of the soda used in a year does not amount 
to morethan £14, There is no excessive wear and tear in the gun- 
metal boiler fittings, the gauge cocks in several instances not havin 
been replaced or re-ground for years. We have upwards o 
thirty steam boilers at work in different parts of the factory, but 
those I mention are a up of seven tubular boilers—Cater, 
Walker, and Co.’s patent—which raise steam principally for boiling 
and other manufacturing purposes. They are provided with scum 
cocks, and are regularly blown out four times in the course of 
twenty-four hours. A couple of large chests receive the steam 


the quickest an 
cheapest way of getting the work done, oun, quantities 


months, when a considerable accumulation of (te 
sludge is removed. The boilers themselves are examined internally 
every five weeks. The is common soda, not caustic 
soda, introduced with the feed-water. The feed-water is taken from 
the Thames, part of it direct, but the larger portion is return 
water from the condensers of a pair of large steam engines. The 
water is first used for cooling p , and then passes into the 
condensers in the form of injection water, and even though it 
passes through a strainer, it carries with it a considerable quantity 
of small ep of fat, which, of course, into the boilers, 
Small coal of inferior quality is the fuel , all the boilers being 
provided with Jukes’ furnaces, and very seldom can smoke be seen 
issuing from any of our chimneys. Sopa. 

London, February, 1883. 


Srr,—I notice in the Disincrustant Marseillais 'y’s letter 
in last week’s ENGINEER, they still stick to it that caustic soda in 
boilers causes the iron to be eaten away, which is quite incorrect. 
In their first letter they did not speak of boilers ‘‘ priming,” and so 
the water and what it in solution being carried over mechani- 
passed along with the steam in e engine.” ey speak o 
priming as a natural condition of boilers, which is not so with 
stationary boilers, it only taking place under abnormal conditions, 
such as over-work and bad construction. 

Tuomas R, Ducean, M.S.C.1L 
59, Lauriston-road, South Hackney. 


BERTHS IN STEAMERS, 


Srz,—In your article on ‘‘ Berths in Steamers,” you say the me | 
way you see to give two passengers, now united in one cabin, 

a separate room, is to divide an ordinary cabin with two beds in 
two cabins, each with one bed, and in doing so you divide a 
cabin with 2ft. breadth of bed and 7ft. free space, into two cabins in 


which you get only 2ft. Gin. free space. Now, I believe you could 
divide the large cabin so as to get 3ft. 6in. in each cabin free space 
by placing the beds as in sketch. A shows the beds. 

das-street, Sunderland, Feb. 10th. 


14, Dun: C. KLoos. 


Srr,—In your late article on the interior arrangements of cabins 
or state rooms of ocean steamers, it is held that little or nothing 
can be done by shipowners—without increasing fares—to alleviate 
those miseries of overcrowding that have of late caused such loud 
complaints. The reason attributed is want of space. The instance 
given to illustrate the result of providing separate cabias shows 
the necessity of paying treble } eto But the question arises, 
Can no middle course be followed? if a whole cabin cannot be 
assigned to each individual, could not shipowners afford to limit 
its occupants to two? Then it would be easy to see how its space 
of 9ft. by 7ft. could be utilised, with proper regard to decency, 
isolation, and comfort. The present style of magnificent ocean 
steamers can fairly be likened to a gorgeous mansion, consisting of 
a ball-room and various cattle pens. Were any company to pay 
attention to the cattle pens, even at the expense of the ball-room, 
it would doubtless benefit by a largely increased business. If ship- 
owners still plead nothing can be done, let them state their wants, 


and offer a bonus for the best elucidation of the puzzle. As it 
appears to be rather a matter of arrangement than of , & very 
small encouragement would evoke the best efforts of the public to 
solve the matter. G. L. C. 
February 14th. 
STEAM ON TRAMWAYS, 
Smm,—With reference to a letter which appeared in your last 


issue under cover of the signature, “A. B.,’ 
the following remarks. 

It is only right and proper, if the Wigan Tramways wry. we are 
careless and inattentive in the use of their engines, that the Lal 
authorities should intervene to wake them up to a proper sense of 
their duty. As regards the emission of steam, we may remark that 
it is quite possible at the termini where the engines have to wait 
twenty minutes that steam may be apparent. The driver has to 
keep a black fire during the interval to keep steam down, and this 
necessarily interferes with the superheating arrangements; but itis 
simply an impossibility that during the journey, with proper atten- 
tion to the fire, there should be the slightest appearance of steam. 
Coke is used alone, so that no smoke can possibly be seen. The 
fact that the servants of a tramway company are allowed to become 
lax and inattentive in their work does not affect the main issue as 
to the merits of the Wilkinson engine and its capabilities of effect- 
ing a considerable =e in working expenses as compared with 
horse traction, and the fact of its adoption by so many important 
companies, after a careful inspection and comparison with other 
types, is the best ible proof of the opinion which competent and 
unbi judges have formed as to its capacity for increasing the 
shareholders’ dividends. To all new systems of locomotion there 
must always be some strong opponents, whose interests are affected 
more or less, and in considering objections and complaints it is as 
well not to overlook this, 

As regards the letter of Mr. Henry Hughes, we may state that 
all charges for a correct comparison between steam and horse 
traction were included in Mr. Mawson’s statement. It is not usual 
to charge office expenses in such calculations. MARPLE AND Co. 

Dashwood House, New Broad-street, London, 


Feb. 12th. 


permit us to make 


S1r,—Having seen two letters in your last issue—9th Febru 
-—one signed by Mr. Henry Hughes, and the other “‘ A. B.,” whi 
reflect somewhat on the performances of our engine for tramway 
purposes, we shall be greatly obliged if you will give us space in 
your next issue for a few remarks thereon. 

First, as to Mr. Hughes’ letter. The statement of borers: | 
expenses—3°75d. per mile run—is more than correct, inasmu 
that, instead of any of the items in the account being understated, 
in anticipation of criticism, the reverse is the case—viz.: engine- 
drivers and cleaners on the line referred to are paid less than 30s. 
and 24s. my week respectively; oil and tallow are bought at less 
than 3s. 6d. per gallon and 6d. per lb.; the water used is under 
2000 gallons, and the = id for it under 1s, Pl thousand ; the 
repairs to the engines have been done by a local firm—the Tramway 
Company not having any fitters of their own—and therefore must 
necessarily cover ‘‘ files, tools, &c.” We have the best reason 
possible for stating that the whole cost of working this line of heavy 
gradients—] in 21, 1 in 19, and 1 in 16—including all administra- 
tive expenses, is a very small fraction over 6d. per car mile run, 
since the introduction of steam, as against 9}d. before that event. 
In reference to the engines being driven by ‘“‘other than well 
skilled and intelligent men,” the fact of them—the engines—being 
under such complete control, and so easy to ma by the 
* unski and non-intelligent ” men who now drive them, after 
a upwards of 75,000 miles with only one accident to life 
or limb—viz. : a another vehicle 
going in an opposite direction right in front of the ine, speaks 
well for both a and men in charge of them. “We would 
remark also that during the above time there have been no less than 


four lives lost in the borough of Wigan by slow moving carts, 
lurries, &c. 

In reference to the second letter, 
tion to an extract from the Wigan 


ed A, B.,” calling atten- 


from the boilers, and these are cleaned out every three 


we beg to say, for the 


information of readers interested in steam 
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berton is a straggling township outside the borough of Wigan, that 
refused to avail itself of the advantages of a free library, and 
that the opposition to steam on the tramway emanates from two 
or three fossil members of the local board, who happen to be in 
that happy position of being able to drive to Wigan behind their 
own and other people’s horses, and who are so narrow-minded in 
the'r views, and opposed to progress generally, that we believe 
they would hail with delight the abolition of railways, steamships, 
telegraphs, and the postal service, and would monopolise the high- 
ways for their own exclusive use, without any consideration what 
ever for the comfort and convenience of the public at large. As 
proof of what we say, we have before us at this moment a 
letter from the chief constable of this borough, saying that he has 
not had a single complaint about the engines; also letters from 
the ex-mayor, a member of the Streets Committee of the Corpora- 
tion, a surgeon, and a magistrate of the borough, all speaking well 
for the working of the engines inside the town. We therefore 
have no hesitation whatever in saying that if there was any actual 
nuisance, it would have developed itself in the borough, where 
the engines are running every ten minutes from 9 a.m. till 
10.30 p.m. through the principal street, which is constantly 
crowded with heavy and light trattic of every description. 

I hope you will insert the above in justice to ourselves, and 
that ‘“*A. B.” may have the courage and honesty that Mr. Henry 
Haghes has, to sign his real name when next he writes a letter to 
the public papers. 

Wa. WILkrnson (for Wm. Wilkinson and Co., Ld.) 

Holme House Foundry, Wigan, February 12th. 


Stmr,—As one taking considerable interest in the working of tram- 
ways, may I ask for space to say a few words concerning the 
Wilkinson engine ? 

It is a curious circumstance that no illustration or description of 
this engine has ever been made public by the inventor or any one 
else. I have before me a photograph of one, however, which shows 
no details of any kind, but as far as can be seen, there is nothing 
about the engine to distinguish it from many others which have 
been tried and failed. 

The steam tram-cars first tried in Paris gave way principally in 
the journals and axle-boxes Those next put on failed by the 
cracking of the fire-boxes, which almost invariably gave way, after 
a few weeks, near the right-hand leading corner. These engines 
were succeeded by those of Brown, of Winterthur. I have often 
ridden on these engines from Paris to Courbevoie, and I at first 
thought that they had solved the problem ; but a month was all 
that was needed to convert these engines into ricketty rattletraps. 

Hitherto steam tram-engines have been killed by the cost of 
repairs. I want Mr. Wilkinson, or Messrs. Marple, to tell me in 
what respect his engine differs from those which have gone before. 
Has he special appliances for keeping dust, and dirt, and road grit 
out of his slide bars, crank pin bearings, and valve gear? Has he 
better springs than are commonly met with in such engines? Has 
he a boiler which is better than any other boiler? In one word, 
why is Mr. Wilkinson’s engine better than those made by Merry- 
weather, Brown, Kitson, Hughes, and others? We have the 
word of Mr. Wilkinson, at all events, that it is better; but I want 
to know why. DIRECTOR. 

London, February 14th. 


Srr,—I have never seen mentioned in THE ENGINEER particulars 
about the tramways of the Compagnie Générale des Omnibus de 
Paris. Some prominent features are: First, the wheels which 

have flanges only on one 

Fit 1 side, while the rails are 

ee | x grooved each side so as to 

| | allow the cars to run either 


| way. From experiments 
| that were made by M. 


Tresca, the saving in the 
| power needed for traction 
=" =| amounts to 10 to 12 per 


cent, against wheels with 
ence comes from the im- 
possibility of keeping the two rails on common roads always 
exactly at the same distance, so that it brings a strain and resistance 
on the flanges of the wheels. Small stones and mud in the rails will 
have the same effect. It gives also facilities for turning curves, and 
still the cars keep the 
metals as well as rice 
other vehicles, They 


use no switches or — 
points for sidings, 7" 
which are necessary FA Pu 
with other cars. They 


have also an ingeni- 
ous device for turning 


very sharp curves, py / — 
which could probably | , kn 
be applied in other | 25 


circumstances. These | 
tram-cars have a fore 
carriage, having only 
a very small locking | 
motion, as the wheels } 
being very large would | 
not pass under the 8 
body of the car. 

There is a lever at 

the side of the driver which communicates with a pin falling 
in the circle of the fore carriage which fixes it in position to 
keep the wheels perfectly parallel. When coming to the sharp 
curve the driver pulls the lever, which releases the pins and allows 
the fore-carriage to move slightly. The front wheels then take the 
rails A and the back wheels go on the lines B. The sketch is not 
drawn to any scale, but has been exaggerated so as to show the 
principle. F, Gover, 

Boulevard Mont Parnasse, 6th February. 


AUTOMATIC COUPLING FOR RAILWAY 
PURPOSES. 


At the meeting of the Manchester Association of Employers, 
Foremen, and Draughtsmen held on the 26th ult., Mr. Thos. Ash- 
bury, C.E., in the chair, a paper on “‘The Necessity for an Auto- 
matic Coupling for Railway Purposes” was read by Mr. Joseph 
Nasmith. The subject of improved appliances for coupling rail- 
way vehicles was one, he said, which was gradually but surely 
forcing its way towards a settlement. It was one of the anomalies 
of railway practice that while the whole of railway plant and mate- 
rial had been materially improved in structure, and, in fact, com- 
pletely changed, the old-fashioned unmechanical method of 
coupling was still used by railway companies, and the most careful 
observer could not find the least improvement. Our American 
cousins had gone far ahead of usin this respect, and he thought 
the time had fully come when the necessity for improved couplings 
should be at once admitted to this country and means taken for 
their adoption. In view of the rapidly increasing goods traffic, 
the loss of time entailed in coupling up and uncoupling, the con- 
sequent delay and loss in the subsequent running of the trains and 
the great loss of life under the present system, the largest possible 
outlay would be more than recouped if the goods wagons were all 
fitted with an efficient automatic coupling. In his opinion any im- 
proved coupling should have four chief features :—(1) It should be 
automatic—that is, self-coupling; (2) all operations of uncoupling, 
tightening up, or untightening must be done from the side of the 
wagon; (3) it must be adaptable to present stock; and (4) the cost 
must not be excessive. The devices which had been invented in 
this country might be divided into three classes: (1) There was 


the class of coupling poles which were designed to enable men to 
couple the wagons with the present hanging links without going 
between the wagons or leaning over the buffers; (2) they had the 
numerous class of inventions which might be termed lever 
couplings, which enabled the hanging links to be coupled by means 
of a carrier shoe or other appliance which was worked by means of 
a lever at the side of the wagon; (3) we had a class of couplings 
which, so far as coupling up was concerned, were purely auto- 
matic, and which could be uncoupled easily from the side. The 
last class might be divided into two subdivisions by the appliances 
which were both coupler and buffer combined, and those which were 
only intended as couplers. He thought that between the lever and 
the automatic coupling the fight would be short and sharp, and that 
whenever the companies adopted a new coupling their best 
interests would be served by the introduction of an automatic 
one. The centre buffer and coupler combined was already 
extensively used on American, Colonial, and Continental rail- 
ways, but it was not likely, he thovght, to find much 
favour in this country, not only because of a very general 
preference for centre couplings and side buffers, but because the 
combined buffers and couplings could not be so readily adapted to 
the present stock. That coupling was as effectually performed by 
the centre buffer was, however, undoubted, and it only became a 
question of adaptability and cost. Mr. Nasmith then exhibited 
models of a couple of wagons fitted with two forms of automatic 
couplings, one designed for use on ordinary stock, and the other 
being a form of buffer and coupling combined, which he said were 
at present largely in use in the Colonies. The first coupling, 
which would be the best adapted for English stock, consisted of a 
spoon-bill-shaped link working ona pin placed in the same position 
as for an ordinary link coupling. The link had a cap piece fitted, 
which served the double purpose of a stop, preventing the link from 
dropping too far, and of strengthening the link. The drawbar hook 
was slightly altered in shape; instead of being rounded off as 
usual on the underside, it was shaped with an angular nose, 
strength being thus obtained, and the ferm being a convenient one 
to enable the cap piece to act as a stop. A small pin was fixed in 
the side of each link, to which was attached an L lever, 
which was keyed ona cross shaft running underneath and across 
the wagon, and having at each end a short hand lever attached. 
The links were rounded off at the nose on the underside, 
so as to enable them to move freely up each other. The 
action was as follows:—When two wagons were pushed together 
one of the links mounted the other, moving up the link until it 
—_ over the drawbar hook, when the weight of the link and the 
evers attached caused it to fall and keep its place. In case of a 
difference in the height of the wagons, the link attached to the 
highest wagon was the one which mounted and ccupled. In order 
to uncouple, the lever at the side of the wagon was pulled over, 
and the link was raised by means of the L link already referred to. 
Thus the coupling was purely automatic, and the wagons were 
readily uncoupled from the side; the working parts were few and 
simple, and the alterations which will be required for sag it 
inexpensive. When fly-shunting was required it could be per- 
formed with this coupling with certainty and without danger. 
When it was required to couple to a wagon with the ordinary link, 
all that was necessary was to throw back the automatic link. 
Tightening apparatus could also be easily applied, so that the 
carriages could be readily drawn together. The automatic couplin, 
would act with a difference in height of wagons of 7in., and coupl 
on the sharpest curve known. In the buffer and coupler com- 
bined, which was by far the most common form of auto- 
matic coupler at present adopted, being in use in various 
shapes in several countries, the buffer-head was formed 
at the end of the drawbar, and was so arranged as 
to present an elongated orifice outward, which allowed of the 
coupling link being caught and lifted when it was in a position in 
which it hung a little. The coupling link was loose, and could be 
attached to either car at pleasure. A catch formed by an inclined 
ery at its bottom side worked in a slot which was formed in the 

ead, and dropped sufficiently far as to have a good bearing when 
the draught was on. When the link was pushed up the orifice of 
the coupling head, it raised the catch and passed forward until the 
buffer faces were together, when the catch dropped into its place 
through the inside of the link, and the coupling was effected. A 
hanging link was attached to the catch, and was lifted by a bent 
lever worked from the side of the wagon, much in the same way as 
in the previously described automatic coupling, with the exception 
that the levers at the side of the wagon had weights attached, and 
not until the weights were over the centre was the uncoupling com- 
menced, so that there was no possibility of the wagons being un- 
coupled by shock or vibration. The models he had produced 
showed that an automatic coupling was an accomplished fact 
mechanically, which was in use in other countries, and he urged 
that it ought to be an accomplished fact as an instrument in daily 
use in this country. In the discussion upon the paper the ingenuity 
and simplicity of the appliances described by Mr. Nasmith were 
generally admitted, but so far as their adoption by English rail- 
way companies was concerned, it was considered that the necessity 
of their being introduced throughout every system to secure their 
thoroughly effective working would be a fatal objection. The intro- 
duction of automatic couplers on English railways, it was thought, 
would only be effected by gradual steps, unless Government could 
be induced to insist upon the universal adoption of one particular 
system, which was not very probable. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

FULLER price lists are to hand this week from one or two of those 
ironmakers who a fortnight ago reduced their quotations 10s. per 
ton. Messrs. E. T. Wright and Son, of Wolverhampton, quote 
“* Monmoor” best boiler plates, up to 5 cwt. each., £9; double best, 
£10; and treble best, up to 4 cwt., £12. Special plates for flanging 
purposes, up to 3 cwt., are £15 10s., and charcoal plates £17 10s. 
**Monmoor ” sheets—singles—not more than 8&ft. long, nor 36in. 
wide, nor thinner than 20 w.g., are £8 10s.; best, £9 10s.; double 
best, £10 10s.; and charcoal sheets, £17. ‘‘ Monmoor crown” bars, 
Zin, to 3in. round and square, or to Gin. flat, are £7 5s.; best, 
£8 5s.; and double best, £9 5s. Best rivet iron is £9, and double 
best £10. Angles, to 8 united inches, ordinary ‘‘ Monmoor” 
quality, £7 15s.; best, £8 15s.; and double best, £9 15s, T bars 
are:—‘* Monmoor ” quality, £8 5s.; best, £9 5s.; and double best, 
£10 5s. Hoops and strips, from 16 to 19 w.g., are £7 10s.; 20 w.g., 
of jin., £5 5s.; and 20 w.g., of #in., £9. 

The demand for marked iron, as bars, sheets, hoops, or plates, 
has been only slightly improved by the reduction. On some hands 
it has checked buying, by inducing a want of confidence in the 
stability of the market. Business on the whole has not improved 
on the week. Yet in Wolverhampton yesterday, and in Birming- 
ham this afternoon, a few sheet makers spoke of rather more 
inquiries from the galvanisers, and from merchants on account of 
Russia and India. The number of mills, however, that have been 
put to stand for want of orders is larger this week than last. Prices 


Pig iron is dull. Buyers will only purchase in satisfaction of 
immediate necessities, Stocks of all mines are rapidly accumu- 
lating at the furnaces, and Messrs. H. and G. Ward Brothers, who 
produce this class, have this week blown out their plant at l'riest- 
field, Their stock is variously estimated at from 6000 to 10,000 
tons. Other firms in the district are credited with having stocks 
equally heavy. 

Quotations for pigs are:—All-mines, 65s.; hematites, 62s, 6d. 
for Blaina brand, 65s. for Tredegar, and 67s. 6d. for Barrow; 
Staffordshire part mine pigs, 50s., with the Castle Iron Company, 
Walsall, quoting 52s, 6d. for their mine iron; and native cinder 
pigs, 40s. 

Ironstone and cokestone: Leicestershire stone is being pushed 
here in competition with Northampton, the price of both being 6s. 
to 6s. 2d. delivered; South Yorkshire washed cokes, 15s, 6d. 
delivered. Furnace and mill and forge coal dull at 11s, to 98, 6d. 
for furnace; 9s. to 7s. 6d. for mill sorts; and 7s. to 6s. 6d. for 
forge ; all large weights at the pit. 

The work of opening out the Hamstead Colliery, situate on the 
Staffordshire A of Birmingham, which has been started some 
seven or eight years, is now proceeding steadily. The inset in the 
second and principal shaft is now being put in, but it will be some 
months before it is finished. As the shaft is unusually deep—623 
yards—a very large quantity of coal will have to be put into the 
market to cover the expenses. The plant, therefore, is of some 
magnitude. A three-decked cage is being used for drawing, each 
of the decks having two tubs, so that six tubs are raised at a time. 
Arrangements are being made for underground haulage. The 
directors anticipate that they will be in full work next year. 

Mr. Henry Johnson, jun., president for the ensuing year of the 
South Staffordshire Institute of Mining Engineers, in his inaugural 
address on Monday, claimed that during the sixteen years the 
Institute had been in existence it had done good work. There 
were fewer accidents, and the coal-field had been enlarged with 
machinery and plant unknown to former colliers, There was still 
plenty of vitality, however, in the older portions of the field. The 
search for coal in greater depths had introduced new ideas, and 
among the first of these was electricity, and underground haulage 
was making rapid progress. 

The Home Secretary has consented to receive a deputation from 
the Operative Chainmakers’ and Nut and Bolt Makers’ Associations, 
of Walsall, to urge the necessity of legislative enactment for regu- 
lating female labour in those trades. The promoters do not wish 
to drive females entirely out of the industries. 

Mr. W. J. Davis, formerly secretary to the National Amalga- 
mated Brassworkers’ Association, will be appointed to the Shef- 
field district as an inspector under the Factory and Workshops’ 
Act. This is the second working man appointment which Govern- 
ment has made to this office. 

At the instance of the Mayor, it has this week been determined 
by a number of the leading traders of Dudley to form a Chamber 
of Commerce. 

Encouraged by the success which last year attended a Building 
Trades’ and General Manufacturers’ Exhibition in Birmingham, it 
is proposed to hold a similar exhibition this year from April 30th to 
May 28th. 


NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

Manchester.—Buyers and sellers in the iron market are at present 
engaged in a struggle over prices, and there is not much actual 
business being done. Buyers hold the opinion that prices have not 
yet touched their lowest point, and are using every effort to pull 
them down still lower; whilst makers—who, as I have pointed out 
in previous reports, have found that concessions already made did 
not satisfy buyers—seem to have set their faces strongly against 
any further giving way. For pig iron inquiries during the week 
have been very limited, and where offers have been made, they 
have for the most part been at considerably under makers’ minimum 
prices. As regards finished iron, the “‘bears” seem in large 
measure to have taken possession of the market, and even known 
brands have been offered at 2s. 6d. per ton under the lowest pos- 
sible makers’ prices. 

There was a fully attended market at Manchester on Tuesday, 
but the results were anything but satisfactory so far as business 
was concerned, Lancashire makers of pig iren report a falling off 
in inquiries, and the offers which buyers make do not in the 
majority of cases come within 1s, or 1s. 6d. per ton of the minimum 
quoted rates. As, however, local makers are not at all anxious 
sellers, there is no disposition to entertain such low offers 
as these. The projected new cotton mills in the neighbour- 
hood have brought contracts into the market for fire-proof cast- 
ings, and local founders have been compelled to buy some iron 
recently to cover these. A moderate quantity of Lincolnshire iron 
has been sold in connection with these contracts, and this repre- 
sents the bulk of the business which has of late been done in 
district brands. For delivery equal to Manchester quoted prices 
remain at about 46s. 6d. to 47s. for forge and foundry Lancashire, 
45s. 10d. to 47s. 10d. for Lincolnshire, and 48s. 6d. to 50s. for 
Derbyshire, less 24 per cent. In outside brands, such as Scotch 
and Middlesbrough, there has been underselling, and merchants are 
open to book forward at very low figures. 

In the finished iron trade, as already intimated, ‘‘ bear” operators 
are endeavouring to force down the market. There is very little 
business offering, and local forge proprietors, who are getting short 
of specifications, would no doubt be willing to take prompt orders 
at very low figures ; but merchants are offering at prices which it 
would be difficult to get even the most needy maker to accept. In 
the present state of the market it is difficult to get any definite 
basis of prices, but it may be stated that whilst makers as a rule 
are asking £6 7s. 6d., there is no difficulty in buying bars at £6 5s. 
per ton delivered into the Manchester district. 

The engineering trades generally are kept prs | well employed. 
I have very few complaints to make of any actual scarcity of work, 
Machinists seem to be rather better off for orders than ow d were 
a short time back, and wheelwrights appear to be generally well 
supplied witn work. 

A specially designed lathe for _—_- has nt been completed 
by Messrs. Kendal and Gent, of Manchester, for Messrs. Crossley 
Brothers’ new gas engine works. The lathe is designed for boring, 
turning, and facing the bosses, and for turning the rims of fly- 
wheels up to 8ft. 6in. diameter complete at one setting, and con- 
sists of a fixed head-stock, mounted on a base plate, carrying self- 
acting slide rests. The main spindle, which is 26in. diameter in 
the neck, has two internal steel spindles, the central one forming 
a bar for boring the wheel, and turning and facing the outer boss, 
the second spindle carrying a slide rest for turning and facing the 
inner boss of the wheel. A face plate, with jaws for fixing the 
fly-wheels, is carried by the main spindle, and is driven by treble 
gearing and cone pulley. The two internal spindles are driven at 
the back by independent treble gearing, and from a separate driving 
apparatus, and provided with the necessary self-acting motions. 
The duplex slide rests for turning the rim have each direct, positive, 
self-acting motions for sliding and surfacing, slides and former plates 
being provided for finishing the face to any given curve. This is 
the first machine of the kind constructed by the firm, and it has 


+ 


are very varied. Singles may be given as £7 10s, upwards; doubles, 
£8 5s. upwards; and trebles, £9 to £9 2s. 6d. upwards, 
Plates are tame at £8 as a minimum for tank sorts, and £8 10s, to 
£9 and on for boiler qualities. The competition of North Stafford- 
shire in this branch is somewhat severe. 

Bars, hoops, strips, and nail rods, of second and third-class 
qualities, are selling steadily, but without any “‘ push.” Business 
is elmost exclusively of a hand-to-mouth character. Second-class 
bars are £7 to £6 15s., and third-class are a minimum of somewhat 
under £6. Hoops are £6 10s. to £7, and strips £6 7s. 6d. upwards 
mill shes iling ted at 60s, 

Yelsh mill shearings for piling purposes are quoted at per 
ton delivered into this district. 


an exceptionally massive head-stock, with corresponding strength 
in the other working parts, and is adapted for carrying out simul- 
taneously all the operations of hosine, baniee, facing, and turning. 

The Manchester and district bers of the Institute of Civil 
Engineers held their annual local dinner on Thursday last at the 
Albion Hotel, Mr, W. B. Worthington occupying the chair and Mr. 
J. G. Lynde the vice-chair. e toast of the evening —the 
Institute of Civil Engineers—was proposed by the chairman and 
responded to by Mr. Lynde, who is one of the oldest members, 
having been connected with the Institute for over fifty years. The 
toast of the Institute of Mechanical Engineers was proposed by 
Mr, Lynde and responded to by Mr. R. Peacock. These local 

therings are, I believe, a speciality of the Manchester district, 
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and the wish was expressed that they might be extended to other 
provincial engineering centres throughout the country. 

A somewhat better feeling is making itself apparent in the coal 
trade, and prices. show more steadiness than they did at the com- 
mencement of the month. There is stillan absence of any general 
activity in the demand, but orders seem to have been more plenti- 
ful; house fire coal has been going off better than during January, 
and an improvement in the shipping trade has helped up the 
demand for manufacturing classes of fuel. The restriction of the 
output, although it has only been very partially carried out, and 
has only in exceptional cases bad any material effect upon sup- 
plies, has no doubt had some influence in bringing forward buyers 
who have shown more disposition to send out inquiries than for 
some time back. So far as prices are concerned the market gene- 
rally is steady with the pit quotations averaging 10s. for best coals, 
7s. 6d. to 8s. for seconds, 6s. 6d. to 7s. for common, 5s. 6d. to 6s, 
for steam and forge coals, 5s. to 5s, 3d. for burgy, and 3s, 6d, to 4s, 
for ordinary qualities of slack. 

The improvement in the demand for shipment has not been fol- 
lowed by any increase in prices, and for delivery at the high level 
Liverpool, or the Garston Docks, the better qualities of Lancashire 
steam coal do not realise more than 7s. 9d. to 8s,, with ordinary 
house fire coal averaging 9s. 3d. to 9s, 6d, per ton. 

A fair demand is kept up for coke, and late rates are maintained. 

As an organised general definite action, the movement for the 
restriction of the output of coal in Lancashire has, so far as the 
men are concerned, proved a failure. At the principal collieries in 
the Manchester district there has been no definite action on the 
part of the men with regard to restricting the output, and for the 
most part the pits have been kept going pretty near full time, any 
actual stoppages of the collieries being the result of the action of 
the owners, and not of the men. In some of the Lancashire dis- 


tricts a limitation of the output to five days a week has been in, 


operation for some considerable time past, and the introduction of 
eight hours’ work per day from bank to bank has had no material 
effect upon the quantity of the get. In the West Lancashire 
districts some attempt has been made at carrying out the 
restriction, and to a certain extent there has been a reduction in 
the quantity of the output at some of the collieries, but not such 
as to have any material effect upon the supplies generally. So far 
as the colliery proprietors are concerned, the general feeling has 
been that no definite action on their part was necessary to counter- 
act the movement, A strong objection has, of course, been raised 
against keeping the day men on full time, whilst the miners are 
working only a portion of the day, and in some cases this has been 
met by running the pits only four and a-half days, whilst in one or 
two cases the attempt on the part of the men to regulate the hours 
of work has been resented by discharging all those who were not 
willing to accept the working hours as fixed by the colliery. 
Beyond this no steps have been taken by the coalowners, the move- 
ment being pactically left to work out its own cure. 

The report issued this weck by the directors of Messrs. Andrew 
Knowles and Sons, Limited, one of the largest colliery concerns in 
Lancashire, working a number of pits in the centre of the Man- 
chester district, contains ample evidence of the depressed state of 
the coal trade, The property and assets of the company are 
valued at £1,224,655, and upwards of 1,100,000 tons of coal have 
been raised during the year, yet the gross profits only amount to 
£31,891, and out of this there is nothing available for distribution 
as dividend amongst the shareholders, Out of the profits £24,362 
is absorbed as interest on debenture bonds, £882 as interest on 
calls paid in advance and reserve fund, £2000 to write off prelimi- 
nary expenses, and £4647 is carried to reserve, but this only puts 
the reserve fund at £3150. The directors report that all through 
the year prices have ruled exceedingly low, and competition from 
all directions has been as keen as at any time during the depression, 
large quantities of coal having been sent into Manchester and the 
oun ing districts from the eastern coal-fields. 

The committee of the Manchester Coal Exchange have this week 
issued their balance-sheet for the year 1882. They are able to 
report the continued success of the Exchange; the number of 
members is 405, as compared with 404 in the previous year; the 
total subscriptions, as against those of the previous year, are less 
by the sum of £11 5s, 6d., but this is attributable to there being 
fewer subscribers for the guinea tickets. The income of the past 

ear amounted to £212, which, after the payment of expenses, 
eaves a balance in favour of the profit and loss account of £62. 
The committee congratulate the members on the completion of the 
scheme of incorporation, and invite the co-operation of all con- 
nected with the trade in furthering the interests of the Exchange. 

Barrow.—The demand for hematite pig iron in this district is 
still very quiet, and there is no immediate probability of an 
improvement. The business doing in hematite pig iron is, however, 
likely to improve with the approach of spring, and probably it is 
with this object that makers are allowing stocks to accumulate, 
although dslivetion are at present small, and shipments to foreign 

rts comparatively inextensive. There is no change in values, as 
it is thought prices are as low as they possibly can be with 
raw material and labour at the values they now stand at; 
58s. 6d. is the quoted price of mixed parcels of Bessemer 
iron. There is a large amount of Bessemer now being 
used by makers of steel, and the consumption is expected to 
increase as extensions are being made in steel-producing plant, 
which will doubtless swallow up a large tonnage of iron. Stocks 
are still large, but makers are nevertheless resisting a further 
decline in the value of iron. Shipbuilders are fairly employed, but 
new orders will be wanted if the present activity is to be main- 
tained. Iron ore is on heavy stock. Prices vary from 10s. to 
12s. 6d. per ton net at mines, 

The works lately bought by Messrs. Caird and Massicks, at 
Salthouse, Barrow, are, it is said, about to commence operations 
in steel conversion, plate rolling, forging, and wagon building. 

The foundations of the new Town Hall, at Barrow, have well- 
nigh been put in. 

Nothing is now heard of the scheme of Mr. Walduck, of Silver- 
dale, for constructing a new railway from Hest Bank to Barrow. 


THE SHEFFIELD DISTRICT. 
(From Our Own Correspondent.) 

Tue crisis in the coal trade has now reached a stage which bodes 
early mischief. As I anticipated last week, an interview took 
place on Friday between the coalowners’ committee and the 
delegates of the men with the officials of the Yorkshire Miners’ 
Association. The interview lasted fully an hour, and the result 
was simply to leave things as they were. Mr. J. D. Ellis, the 
chairman of John Brown and Co., Limited, who presided, 
explained very tersely and clearly the objections of the employers 
to the policy of restriction as laid down by the men in their 
circular, Mr. A, M. Chambers—Messrs. Newton, Chambers, and 
Co., Limited, Thorncliffe—followed in a very able speech, in which 
he contended that the colliers’ proposals were wrong in theory, 
wrong in principle, and could never be right in practice. The 
whole policy was opposed to free trade, to which England owed 
its commercial supremacy. Mr. E, Cowey, the president of the 
Miners’ Association, Mr. B. Pickard, the Conference secretary, and 
Mr. John Firth, correspondiag secretary, replied at some length, 
Their position was that coal was now 30 per cent. below its real 
value; that gas companies and other concerns dependent upon 
coal were making large dividends, while coalowners had little or 
no profit and colliers were working at scanty wages. The upshot 
was that the employers emphatically declined to be persuaded into 
any combination for restricting the output, and the delegates left 
to report the result to the adjourned Conference. 

The Conference took place on Monday at Barnsley. Some 30,000 
colliers were represented. Mr. E.Cowey, who presided, ridiculed what 
he called ‘‘ musty-fusty doctrines of political economy,” and con- 
tended that to continue selling coal at 30 per cent, under its value 


was an outrage not only on political economy, but on common- 
sense. Resolutions in favour of persevering in the restriction 
policy were carried unanimously—thirty-nine voting in favour, 
five neutral, and none against. The association say they will 
only carry out restriction—or, as the otlicials prefer to call it, 
‘* yegulation ”—if the other counties and districts agree to do the 
same. There seems at present to be every appearance of a stiff 
fight on this subject, and it looks as if the colliers’ delegates were 
determined to have their way. A successful resistance can only 
be offered by the employers being firmly united and unanimous; 
and the colliers profess to know that the owners are not at one 
on the score. 

The dispute in the file trade, which employs some 3500 hands, 
has not yet terminated. All the four Unions connected with file- 
making decline to concede the 10 per cent. asked by the manufac- 
turers, who met at a Conference on Tuesday to consider the 
situation. The practical outcome of their deliberations was to 
leave each manufacturer to do as he pleased. At present several 
of the employers are receiving the concession, and these, of course, 
have no reason for joining in the agitation. The file-cutters and 
other workmen say distinctly that trade does not warrant any 
reduction in wages; therefore they will stand out for full state- 
ment price, 

In the razor department there is an agitation on the part of the 
men for 10 per cent, advance in wages. They state that trade 
has been brisk for several yeras. Messrs. Joseph Rodgers and 
Sons, Limited, who are the best authorities on the subject, admit 
that for eighteen mozths business has been much brisker, owing 
to the Americans having taken a sudden fancy for hollow-ground 
razors. Orders, however, are now much lighter, the demand 
having been fully met. This company reminds the razor forgers 
that in 1877-78, when the trade was so depressed, they would 
have been justified not only in reducing wages, but in dismissing 
a number of workmen. Instead of doing so, they kept the hands 
at work making for stock, at considerable loss. 

Mr. W. J. Davis, of Birmingham, has been appointed assistant 
Factory Act inspector for the Sheffield district at a salary of £500 
ayear, Captain Smith is the chief inspector here. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE attendance at the Cleveland iron market, held at Middles- 
brough, on Tuesday last, was but moderate. Pig iron was 6d. per 
ton lower than on the previous Tuesday, and as it is not at all 
certain that the lowest figure has been reached, very few orders 
were placed. Merchants, and some of the makers, accepted 41s, 
per ton for prompt f.o.b. delivery of No. 3 G.M.B., but the prin- 
cipal producers would not take less than 41s. 6d. per ton. Con- 
sumers were offering 40s. 9d., and would not give the higher rate, 
except for immediate requirements. 

Warrants are again in poor request, though many holders would 
be glad to part with them for 40s. 9d. per ton. 

The stock of Cleveland iron in Messrs. Connal’s Middlesbrough 
stores, on Monday evening, was 87,203 tons, being a reduction of 
444 tons for the week. 

The shipments this month have, so far, been worse than in the 
corresponding period of January. Up to Monday night the 

uantity of pig iron shipped from the ‘lees was 18,120 tons; in 
Senvecy the corresponding quantity was 25,400 tons. 

The manufactured iron trade is still in a depressed condition. 
Prices are very low, and must be unremunerative to many pro- 
ducers. Ship plates are to be had at from £6 2s. 6d. to £6.5s. per 
ton, f.o.t. at makers’ works ; ship angles at £5 5s. to £5 7s. dis 
and common bars at £5 10s, to £5 15s. per ton. Puddled bars are 
still £3 14s. per ton net. 

The steel rail trade is very quiet, and few orders have been given 
out of plate, though the price is down to about £5 per ton. 

A deputation of Northumberland miners met the colliery owners 
at Newcastle on Saturday last, to discuss the question of adopting 
a new sliding scale. After some discussion, the owners suggested 
that the whole matter should be referred to a joint committee of 
masters and men, who should have full power to arrange the terms 
for a new scale for the county. The deputation promised to put 
this goer, before the miners, and get their decision as soon as 

ible. 
“i a Council meeting of the Durham Miners’ Association held 
on Saturday last it was decided to make a proposition to the coal- 
owners - reduce the output by working the collieries only five days 

r week, 

POLMLS. Wanderer, the second of the two gunboats which Messrs, 
Raylton Dixon and Co., of Middlesbrough, are building for her 
Majesty’s navy, was launched on the 8th inst. The Wanderer has 
a displacement of 1000 tons, and will be exactly the same in every 
respect as the Dolphin, which was launched a few weeks before. 

The eighteenth annual dinner of the Cleveland Institution of 
Engineers was held at the Erimus Club, Middlesbrough, on Friday, 
the 9th inst. Over eighty gentlemen were present; Mr. E. J. 
Jones, the president, occupied the chair. Mr. Dodds, speaking 
of the growth of the iron and steel trade in the Cleve- 
land district, referred to the enormous output of 2,600,000 
tons of pig iron last year, and said that to produce that quantity of 
iron 12,000,000 to 15,000,000 tons of minerals would have passed 
over the North-Eastern Railway. The sum of money represented 
was something like five millions sterling. Mr. K. W. Richards, in 
the course of his remarks, said that Messrs. Bolckow, Vaughan, 
and Co. were now using three 15-ton converters at Eston to obtain 
steel from Cleveland iron, and it was probable that more converters 
would be put into operation, so as to take the produce of more 
blast furnaces off the general market. Mr. Richards said there 
would also soon be four large converters at work at the North- 
Eastern Steel Works, which would use not less than 150,000 tons 
of Cleveland pig iron per annum. The quantity of steel ingots 
ea last year was 1,673,649 tons, being an increase of 

31,000 tons on 1881. The output of steel rails was 1,265,783 tons, 
or 242,545 tons more than in the previous year. 

The adjourned meeting of the North of England Board of 
Arbitration was held at Darlington on Thursday, the 8th instant. 
Mr. W. Whitwell presiding. There was a long discussion on the 
new rules, and it was some time before the question of the appoint- 
ment of a referee was finally decided. ‘The rules most keenly 
disputed were finally passed in the following form:—‘‘Rule 9. 
At the meeting of the Board, to be held in January in each year, 
it shall elect a referee, a president and vice-president, two secre- 
taries, two auditors, and two treasurers, who shall continue in 
office till the corresponding meeting of the following year, but 
shall be eligible for re-election. The president and vice-pre- 
sident shall be ex officio members of all committees, but shall 
have no power to vote.” Rule 11 now reads :—“‘ All questions 
shall in the first instance be referred to the Standing Committee, 
who shall investigate and have power to settle all matters so 
referred to it, except a general rise or fall of wages, or the selection 
of a referee to be empowered to fix the same. Before any question 
be considered by the Standing Committee, an agreement of sub- 
mission shall be signed by the employer and operative delegate of 
the works affected, and be given to the committee. In case of the 
Standing Committee failing to agree, the question in dispute 
shall be submitted to the referee, who shall be requested to decide 
the same, but that in all such cases witnesses from all the works 
affected may be summoned to attend, and give evidence in support 
of their case.” When all the rules had been agreed upon, the 
Board appointed officers for the year. Mr. Whitwell was elected 
SS and Mr. Cullen vice-president. Asthe funds of the Board 

ad been exhausted, it was decided that both operatives and em- 
—— should for the present double their contributions. This 

ill bring the income of the Board up to about £2000 for the 
year. The names of Mr. Dale and Mr, J. Dodds as referees are 
to be submitted to the men. 


NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

Glasgow iron market isin a rather more satisfactory state 
than it was last week. Prices continued to decline till last Friday, 
but shortly before the close on that day a better feeling set in, 
with some appearance of a much-needed inquiry. On Monday 
and Tuesday the market was also firmer. Buyers coming to 
the front, and getting scent of this fact, sellers became reticent 
and rather disposed to wait. But in the course of the week a 
large business has been done. The impression now seems to be 
gaining ground that for the present business of importance will be 
done by consumers, without waiting for a further decline in prices. 
This has helped the market, the position of which has been further 
strengthened this week by the very good report as to the past 
week’s shipments. The stock in Messrs. Connal and Co.’s stores 
continues to decrease at the rate of fully 1000 tons per week. 

Business was done in the warrant market on Friday forenoon at 
from 47s. 3d. to 47s. 4d. cash, while in the afternoon the quota- 
tions were 47s. 4d. to 47s. 6d. cash, and 47s. 74d. to 47s. 9d. one 
month. On Monday forenoon the market was firm, with transac- 
tions at 47s. 44d. to 47s. 54d. cash, and 47s. 74d. to 47s. 8d. one 
month. The same afternoon transactions were effected at 
47s. 54d. to 47s. 7d. cash, and 47s, 8d. to 47s. 10d. one month. 
Tuesday’s forenoon market was strong, with business at 47s. 74d. 
to 47s. 9d. cash, and 47s. 104d. to 47s. 11d., and 48s. one month. 
Market was quiet on Wednesday, with business at 47s. 10d. to 
47s. 64d. cash. To-day—Thursday—transactions were effected at 
47s. 64d. to 47s. 8d. cash, and 48s, one month. 

The quotations of makers’ iron are steady at follows :—Gart- 
sherrie, f.o.b., at Glasgow per ton, No. 1, 62s. 6d.; No. 3, 53s. 6d.; 
Coltness, 65s. 6d. and 55s.; Langloan, 65s, 6d. and 55s. 6d.; 
Summerlee, 62s. and 52s.; Chapelhall, 62s. 6d. and 53s.; Calder, 
62s. 6d. and 51s.; Carnbroe, 56s. and 50s.; Clyde, 52s. 6d. and 
50s. 6d.; Monkland, 49s. 3d. and 47s. 9d.; Quarter, 48s. 9d. and 
47s.; Govan, at Broomiclaw, 49s. and 47s. 6d.; Shotts, at Leith, 
65s. 6d, and 56s,; Carron, at Grangemouth, 53s, (specially selected, 
57s. 6d.) and 52s.; Kinneil, at Bo’ness, 49s. and 48s.; Glengarnock, 
at Ardrossan, 56s. and 50s.; Eglinton, 50s. and 48s.; Dalmelling- 
ton, 50s. 6d. and 49s. 6d. 

The malleable iron trade is, on the whole, in a satisfactory con- 
dition, although at certain works there is necessarily less activity 
than at others. 

The stormy weather has, to a considerable extent, interfered 
with the departure of coal cargoes from the west coast ports, and 
by this means the week’s shipments are not so large as was to be 
expected, But there are good orders on hand to be supplemented 
in succeeding weeks. In Lanarkshire the coalmasters are still com- 
plaining loudly of the insufficient service of wagons provided 
the railway companies, their operations from this cause being muc 
delayed. There is a good demand for coals for consumption in 
the public works and factories, and the prices are nominally 
unchanged. Business is much restricted in Fifeshire at present, 
and the prices are comparatively low. Indeed, they have of late 
been barely remunerative, and owing to the fewness of orders, 
there was a temptation for coalmasters to undersell each other, and 
so render the trade altogether unprofitable. This matter has been 
engaging the serious attention of the coalmasters, and it appears 
that those masters who are members of the Association have fixed 
a minimum price at which the coals are to be delivered. The 
object of this is to ensure that, in the present dull season, what- 
ever business is to be had shall not be done at a decided loss. 

At different meetings held in the course of the past week the 
colliers of Fife and Clackmannan have been considering the pro- 
posal of the employers to reduce their wages. It was admitted 
that just now the coal trade was in a languid state, but Mr. Weir, 
the secretary of the men’s association, asserted that while the 
masters had enormous profits during the months of September, 
October, and November, the men did not then receive the wages to 
which they were entitled. Mr. Weir also gave it as his 
opinion that the employers were just now receiving a price for 
middle-class coals which quite enabled them to pay the present 
wages without reduction. At the most of the meetings the miners 
declared themselves in favour of working only five days a week, in 
order to restrict the output of coals. The secretary of the 
——— has written to Mr. Weir that the masters are quite 
willing to receive a deputation of the men to discuss the position 
of affairs, but he adds that the state of trade is at present so bad 
that they can hold out no hope of a withdrawal of the notice fora 
reduction of wages. 

The great activity that characterises the Clyde shipbuilding trade 
is being still further enhanced by the booking of fresh orders, and 
the prospects of the trade and of the other branches dependent 
upon it are therefore exceedingly favourable. 


WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

THE Severn tunnel works, which in Mr. Walker’s hands have 
been carried on so energetically, and with immunity from any 
calamity, were the scene of a sad accident last week. One of the 
workmen pushed the skip down the pit, thinking that the cage was 
there to receive it, and four men were killed and many injured. 

The death is announced of Mr. W. Done Bushell, one of the 
oldest directors of the Taff Vale Railway. He had been resident 
director for forty years. 

The coal trade has been brisk, as usual, and the collective ship- 
ments have exceeded 200,000 tons during the week. Prices are 
firm for large, but are drooping for small coal. Great briskness 
has characterised the principal collieries of late, and I am glad to 
record that operations in the ‘“‘Harris’s Deep Navigation” are 
steadily improving. There has been a persistent struggle for some 
time by Mr. Evans, the manager, against the heavy falls which 
liave attended operations, due, it has been suggested, to openin| 
out too soon from the bottom of the shaft; but the corner woul 
now appear to have been turned, and the output to steadily increase. 
Many collieries have got into a method of turning out 1000 tons a 
day; the Great Western Rhondda Valley has occasionally 
exceeded this; Penrhiwceiber, in the Aberdare Valley, also. The 
Cwmaman collieries and Nixon’s, at Merthyr Vale may also be 
named as being in great activits 

There is little more movement in anthracite collieries, and a new 
company has been started called the Swansea Anthracite Colliery 
Company, Limited. The aim is to work the Hendreforgan Colliery, 
near Swansea, containing 125 acres, capital £20,000 in £10 shares, 
Cory, of Swansea, and other known men are interested. Amongst 
other new companies is the Cymrodorion, a Welsh company, and 
the Brittany Steamship Company. 

Tron ore is rather dull, and stocks at port accumulating. This 
will probably be the case until the spring movement in trade. 
The iron trade has flagged a little of late, and prospects are not 
quite so satisfactory. Makers are holding out against falling 

rices, and considering the excellent quality of pig iron and the 
igh standard of steel rails, they are quite justified in doing so. 
"he tin-plate trade is by no means encouraging. Except in a 
few isolated instances the returns show a falling off in inquiry 
from America, There is a falling off of several thousand boxes per 
month to the States alone, and I hear little movement amongst 
those who are hoping to start the works that were stopped lately. 

One of the large collieries of Flint has been closed. The 
Forest of Dean colliers have had a meeting at which they requested 
the Welsh colliers to reconsider their determination, and not to 
work more than eight aa diem. By working eight hours 
only it was thought that neighbouring districts might have a share 
of the present prosperity. 


A fund has been started in aid of distressed tin-plate men, and 
nearly a thousand pounds collected. It is much needed. But for 
Earl Jersey still greater distress would exist, 


Considerable damage is reported to the Swansea docks this week, 
caused by the storms, 
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Condensed from the Journal of the Commissioners of 
Patents. 


*,* It has come to our notice that 


8, 
giving the number of the page of THe ENGINEER at 
which the Specification they require is referred to, instead 
of giving of the The 
mistake has been made by looking at THe ENGINEER 
Index, and giving the numbers there found, which only 
refer to the pages, in place of turning to those pages and 
Anding the numbers of the Specification. 


Applications for Letters Patent. 
*,* When have been communicated.” the 


name and address of the communicating party are 
printed in italics. 
6th February, 1883. 
Barreriss, J. H. Johnson.—(J. A. 
‘ashington, U.8.) 


FINgLy Leap, &c., W. Cross, London. 
634. Recvtatinc Execrric Lamps, &e., A. and T. 
Gray, Glasgow. 
635. Sarcmer, C. A. Morris, Herne Hill. 
636. for the IRONWORK of CaRRIAGEs, &c., 
W. E. Gedge.—(@. Lefevre, Paris.) 
637. RenpERING WALLs Damp-PRoor, W. White, London. 
638. Gas Motor Enerves, C. W. King, Manchester, 
and A. Cliff, Forest-gate. 
639. Execrric Lamps, J. G. Lorrain, London. 
640. Envevopss, &c., J. C. Mewburn.—(A. 7. Howard, 
Brooklyn, U.S.) 
641. H. E.G. Luyties, New York, U.S. 
642. Furnaces, &c., D. Caddick, 
648. Hyprav.ic Enorns, J. C. Etchells, Chester. 
644. ReovLatine Apparatus for Organ Blowsrs, &c., 
W. Ainsworth, k 
645. MoTIvE-POWER Enorngs, J. Robson, Birmingham. 
646. Securine Gas ReEToRT &e., H. E. Newton. 
—(A. Klénne, Dortmund, y.) 
647. Prats Paintine Press, H. & Berlin. 
ApapTinc INCANDESCENT ELectric Lamps toStacg, 
&c., Purposes, W. J. Saward & A. Koerber, 
649. Pistoxs, W. Rowan, Belfast. 
650. Driiis for Sowrne Seeps, P. Pierce, Wexford. 
651. Ratsine, Weicnts, H. C. London. 
652. Gas CLusters, &c., M. Pinder, London. 
653. Macurvery, J. T. Nelson, Leeds. 
654. PREVENTING EXPLosions, &c., in Steam 
T. C. Fawcett and J. C. C. Hargreaves, Leeds. 
655. FasTenrnes, W. M. &J. C. Newey, Birmingham. 
656. TessELaTED, &c., TrLes, W. Hobson, Birmingham. 
657. Lamps, R Ogden, Manchester, and R. J. Ander- 
son, Liverpool. 
658. Bepsteaps, &c., G. Lowry, Sa 
659. VoLTaic BATTERIES, W. R. —(J. M. Stebdins, 
New York, U.S.) 
660. ComBUSTIBLE Compounp, W. R. Lake.—(J. C. 
Cooper, Brookiyn, U.S.) 
661. DyNamo-ELECTRIC J. Croydon. 
662. ARTiFiciaL Stongs, &c., F. Wirth.—(K. Griiazweig 
and P. Hartmann, Ludwigshafen, Germany.) 
663. Gas Propocers, C. W. Siemens, London. 
664. Fasteners, C. D. Abel.—(P. Thacher, U.S.) 
665. ComBINED ENVELOPE and Nore-paPer Packt, A. 
M. Clark.—(S. J. Spurgeon, Houstania, U.8&.) 
666. Hearne and Speakixe Apparatus, H. Marlow, 
Shepherd’s-bush. 
Tth February, 1883. 
SusstiTuTe for Corre, Digby, London. 
$00. Preventine, &c., Damace to Sxips Arisine from 
CoLuisions at 8. Heimann, London. 
670. and Spoor Macaines, P. H. 
Marriott and J. Hall, Stock: — 
671. Lupricators, H. J. Had (A. W. Swift, U.8.) 
672. InTecRaTING ANEMOMETER, W. F. Stanley, London. 
673. Apparatus, W. Greenwood, T. Delamere, 
and 8S. Greenwood, Liverpool. 
674. Preparine, &c., Castines, D. Matthews, Newport. 
75. Fornacegs, J. D. Kemp, London. 
676. TeLEPHonic Apparatus, H. H. Eldred, London. 
677. Borter Furnaces, A. Pinkerton, Glasgow. 
678. Propeciine Bicycues, &c., E. Nunan, London. 
679. Sarery Lamps, L. T. Wright, Beckton. 
630. MuttipLe CyLinpeR Compounp Encrivgs, R. 
Matthews, Hyde. 
681. Evectric Merers, C. V. Boys, Wing, and H. H. 
Cunynghame, London. 
682. Preparine Corton Szep, F. 8. Fish.—(7. Taylor, 
Washington, U.8.) 
683. Firrovus Paps or Bats for Scrcican, &c., Pur- 
poses, W. R. Lake.—(D. Goff, Pawtucket, U.8.) 
684. SUPPLYING, Fiusuine, &c., Apparatus, J. G. 
Stidder, London. 
685. Dryrse Grats, &c., J. J. Turner, Kington. 
686. PLovucus, &c., T. Walker, Whitstable. 
687. BREECH-LOADING SmaLi-aRms, T. Woodward, 
Birmingham. 
688. to be ArracHep to Drivine Reiss, W. 
R. Lake.—{L. Neviere, Paris.) 
689. Paintinc Macuinery, W. W. Colley, London. 
690. Onpwance, W. L. Wise. —(C. T. V. de Bange, Paris.) 


8th February, 1883. 

691. Comprnc Woot, &c., F. Fairbank and J. Robert- 
shaw, Allerton. 

692. Poprep Corn, T. B. Kinder and E. R. 
Southby, London. 

693. Instrument for Takrnc and Piorrine Leves, F. 
Low.—(A. 7. Fraser, Madras Presidency, E.I.) 

694. PortaBLe Rivettinc Macuryes, R. Binns, Halifax. 

695. Winpow-sasHEs, J. Hay & G. Robertson, G 

696. Taes or Cocks, J. B. Fenby, Sutton Coldfield. 

697. Ercurne Toots, J. Sowerby, Gateshead-on-Tyne. 

698. Switce for Evecrric Lamps, &c., J. T. Todman, 
Dorking. 

699. MouLps, 4. Swan, Gateshead. 

700. Rattway Cuairs, J. Lindley, Walkley. 

701. Fite-curtine Macuivnes, P. Ewens, Cheltenham. 

702. InK-sUPPLYING PENHOLDERS, L. Bertram, London. 

703. Groovep Tires for W. H. Carmont, 
Manchester. 

704. CoLtectinc and Removine Dust from Arr, W. R. 
Lake.—(F. Prinz, Milwaukee, U.S.) 


9th February, 1883. 


705. Cooxrinc Ranozs, W. Russell, Pendleton. 

706. CoLourinc Martrers, I. Levinstein, Manchester. 

707. Correr Box, R. D. Bennett, Manchester. 

708. Stezrinc Gear for Surps, G. D. Davis, London. 

709. or TaBLets, G. B. Peirce, Richmond. 

710. Rattway Sieerers, F. G. M. Stonay and R. C. 
Rapier, London. 

711. Comprse Woon, &., J. Holden, J. Burnley, and 
J. Fawell, Bradford. 

712. FIREPLACES, &c., G. Ermen, Holcombe. 

713. Hose Reexs, J. 7. Foot, Hammersmith. 

714. Warminc Hovsgs, 8 Deards, Harlow. 

715. Sopa, L. Mond, Northwich. 

716. Sopa, L. Mond, Northwich. 

717. Lamps, J. Bowman, Huntly. 

718. Manuracture of CrysTaLLisep Svucar from 
Srarcs, G. W. von Nawrocki.—({7. von K. Sakovicz 
and D. Rosenblum, Warsaw.) 

719. Evecrric Sarety Pives, K. W. Hedges, London. 

720. Oxipisinc Avconots, &&., E. T. Hughes.—(D. 
Sandmann, Charlottenburg, Prussia.) 

721. Woot, A. Monchablon, Paris. 

722. Sprixcs and Firries for StorpErs for Borries, 
&c., J. 8. Davison, or 

723. Rounpasouts, W. Meeds, W. Meeds, jun., and T. 
Blinkhorn, Boston. 


724. CarTRipoes for Frre-arms, W. Gardner, London. 

725. Lamps, T. E. Bladon, Birmingham. 

726. Furnace Bars, &., F. Livet, London. 

727. BREECH-LOADING SMALL-ARMS, W. M. Scott, Bir- 
mingham, 


Wormington, Birming’ 
730. Furnaces, J. H Selwyn and R. Walker, London. 
731. PREPARING Matt, &c., for Brewine, J. H. John- 
son.—(B. Kokosinski ‘and Bernet, Paris.) 
782. Paospsates, W. G. Strype, 
icklow. 
7338. Wueets, R. R. Gubbins, New Cross. 
734. Unnarrine W. H. Beck.—(4. Laure, Paris ) 
785. Woot, W. H. Beck.—(4. Laure, Paris.) 
736. TRANSPARENT BLock Ice, M. Mutter, Stockport. 
737. Sotutions, C. R. A. Wright, London. 
788. Frrrine the Moutupiece to the Stem of a Pips for 
Smoxtine, A, Strauss, London. 
10th February, 1883. 
739. Treatine ALKALI Waste, J. Simpson, Liverpool. 
740. JacquaRp Macuings, Thomis, Eccleshill, and 
M. Priestley, Wibsey. 
741. Takinc MEasuREMENTs for Curtinc-our WEARING 
APPAREL, J. Baier and J. Werner, liv 
742. CoMPRESSING Arr, J. Imray. Schweizer, Paris. 
743. PotisHine the Surrace of Satin Fasrics, EK. 


745. Points for Tramways, H. Scott, Li 

746. Berrus for Rarcway Carriaces, T. R. 
Hutton, Disley, and R. A. Gartside, Manchester. 

Treatinc Iron Ores, &c., A. Adair and W. 


Ww. 
748. Bichromatss of Portas and Sopa, J. H. Johnson. 
0., A., and A. Neuhaus, Blberfeld, Germany.) 

749. Roastine Apparatus, R. Walker, London. 

750. Ware Pigment, T. Griffiths, Oxton. 

751. CoLouRED Markine Inxs, J. Hickisson and H. 
W. Langbeck, London. 

753. Sawine, &c., Macuinery, J. H. Johnson.—(@. 
Westinghouse, jun., Pittsburg, U.S.) 

754. Lanpav, &c., CaRRiaces, W. H. Bailey, London. 

755. Preparine Corton Szep, F. 8. Fish.—(7. Taylor, 
Washington, U.S.) 

756. Gon Carriacgs, A. Noble, Newcastle-upon-Tyne. 


12th February, 1883, 
757. BREAKING, Lay Grain, C. Pieper.—(A. C. Nagel, 
R. H. Kaemp, and A, Linnenbrigge, Hamburg.) 
758. Pressine Giass,J. Sowerby, Gateshead-on-Tyne. 
759. WasHine Macuines, J. Kennedy, Strabane. 
760. Exercise Apparatus, J. Smith, West Bromwich. 
761. Lacs, G. Bentley, Nottingham. 
762. Preventine WaTER-wasté, A. Codd, Battersea. 
763. TreaTING TEXTILE VEGETABLE Fisres, J. Imray. 
Frémy and V. Urbain, Paris.) 
FivaMents, G. and W. Hibbert, 
don. 


767. ATTACHING Corkscrews, &c., to Borries, F, H. 
F. Engel. —(B. Berlien, Al 
768, FasTENING ARMOUR L. Broadwell, London. 


February, 1880. 
W. Chesterman, Sheffield.— 
th February, 1880. 


Patent on which the Stamp Duty of £1 
has been paid ” ” 


591. Feepine Sream Borvers, E. Hamer and J. Met- 
calfe, Aberystwith, and E. Davies, Pontypridd.— 
14th February, 1876. 

682. Harvestinc Macutnes, B. Samuelson and W. G. 
Manwaring, Banbury.—18th February, 1876. 

1146. Knirg, A. M. Clark, London.—l6th March, 1876. 

657. Bouts, An Miller and D. Robb, Glasgow. 17th 
February, 1876. 

1158. Sreevand F. H. ©. Faulkner, 
~ da W.H. Lloyd, Birmingham.—17th 

are 876. 


519. Kins, R. Free, Mistley.—9th February, 1 

587. STAMPING MACHINES, . Patterson, Baltast 12th 
February, 1876 

550. TREATING STREET See, &c., A. Fryer, 
Wilmslow.—llth February, 1876. 


Notices of Tatention to Proceed with 
Applications, 
(Last day for filing opposition, 2nd March, 1883.) 

Excavatine Macuinery, J. F. Sang, London.— 
1882. 

mdon, and A. F. St. George, Red- 

hill 3rd October, 1882" 

4695, ELecrric Lamps, E. Edwards, London, and A. 
F. St. George, Redhill.—8rd October, 1882. 

4715, Srovasand F J. Bateman, London. — 
4 


th October, 1 

4722. TREATING Fisrovus Piants, &c., E. G. Brewer, 
London.—A communication from the La Compagnie 
Générale des Fibres Cosmos.—4th October, 1882. 

4727. Taappine Sewers and Drains, W. A. Barlow, 
London.—A communication from M, L. Henry.—4th 
October, 1882. 

4733. Extraction of the ConsTiTvzNT 
PruincipLes of Farry Bopies, W. H. Beck, London. 
—A communication from C. Violette and A. Buisine. 
—4th October, 1882. 

4734. Furnaces for Consuminc Smoke, F. Brown, 
Farley Hill, Luton.—5th October, 1882. 

4742. PLANTATION, &e., Edwards, Wolver- 
hampton.—ith October, 1 

4744. CONVERTING CasT hort into Steet, J. Bond and 
Tow Law, near Darlington.—5th 

er, 1882. 

4753. Pumps, J. H. Davis, Lon- 
don.—6th October, 1882. 

4756. Seconpary Vo.taic Batrerigs, A. Khotinsky, 
London.—6th October, 1882. 

4760. Horsts, 8. Jones, Warrington.—6th October, 1882. 

4762. REVOLVING Lamps, J. Trotter, London.—A com- 

from L. F. Lindberg.—6th October, 1882. 


769. Matcu-Boxes, J. G. Stokes.—(H. de Schwab 
Paris.) 

770. TRawLine Nets, W. B. Wilson, Aberdeen. 

771. Screws, H. H. Lake.—(The Harvey Screw Com- 
pany, Incorporated, Jersey, U.8.) 

772. SounDinG Beis, G. Porter, London. 

773. Breap, H. H. Lake.—(7. Montérichard, Paris. 

774. Spivninc and DovBLING Corton, &c., an Cc. 
G. Bracewell and A. Pilkington, Barnoldswick. 

775. SMOKE-CONSUMING Apparatus, J. H Johnson.— 
(La Compagnie du Chauffage Industriel, Paris.) 

776. Sevr-actinec Excavators, T. Whitaker, Horsforth. 

777. GRINDING Corn, &c., H. H. Lake.—(H. M. Rounds, 
Clear Lake, U.&., and &. K. Noye, Buffalo, U.S.) 

778. BrusHes, C. Jack, London. 


Inventions Protected for Six onthe on 
Deposit of Complete Specificatio 

612. Coverep Wire, W. Halkyard, U.s.— 
5th February, 1883. 

621. or CLEansING Mar Liquors, R. Dean, 
Fulham.—5th February, 1883. 

684. SuppLyinc, Fiusuine, &c., Apparatus, J. G. 
Stidder, London.—7th February, 1883. 

704. CotLectine and REMovine from W. R. 
Lake, London.—A communication from F. Prinz, 
Milwaukee, U.S.—8th February, 1883. 


Patents on which the op Duty of £50 
has been pai 
525. Writinc States, &c., 8. Jones, Liverpool.—éth 


ruary, 1880. 

542. CARDING ENGINES, G. and E. Ashworth, Man- 
chester.—7th Fi , 1880. 

567. Traps for CATCHING am &c., A. Notcutt and 
G. Scopes, Ipswich.—9th F 1880. 

609. and ENGRAVING, Sachs, Man- 
chester.—llth Fi , 1880. 

650. PLastic or Ficrite Compounn, Wirth, Frank- 
fort-on-the-Maine.—l4th February, 1 

672. Toot, W. R. Lake, London.—16th February, 1880. 

703. ConDENSING, Apparatus, J. H. Johnson, 
London.—17th "February, 1880. 

521. Way mesg &c., APPARATUS, D. Hulett, London. 
—6 


921. Securnive Wixpow and other Rops, &c., J. 
W. Meacher, London.—2nd March, 1880. 

535. Motor Enornes, F. E. B. Beaumont, London.— 
7th February, 1880. 

583. Conveyinc Persons, &c., by ELecrro-morive 
Power,C. H. Siemens, London.—10th February, 1880. 

598. Paints, M. Rees, Mumbles.—11th February, 1880. 

709. GiLpING Mert, A. M. Clark, London.—l7th 
February, 1880. 

739. ‘Cast Iron, J. Imray, London.—19th 
February, 1880. 

757. Raisisc and Lowerine &e., L. 
Thomas, Bayswater.—20th February, 1 

836. Fosisninc TextTite Faprics, A. M. Clark, Lon- 
—25th February, 1880. 

Acip, E. Solvay, Brussels.—25th 

1880. 

838. Hyprocnioric Acip and E. Solvay, 
Brussels.—25th Fi 

839. CuHLonipe of Limg, E. Solvay, Brussels.— 25th 
February, 1880. 

840. Cement, E. Solvay, Brussels.—25th February, 1880. 

591. Merers, A. W Pocock, Wandsworth. — 10th 
February 1380. 

594. the Frow of W. Hopkin- 
son, London.—1l1th February, 1880. 

601. Gas Stoves, J. Adams, Glasgow.—1llth February, 
1880. 

627. Exrractine Tanwic Acrp, from Woop, H. 
= 

654. Kins, rogden an Casper, London. 
—l4th February, 1880. 

736. Actions for Pianorortes, &c., C. Kesseler, 
Berlin.—19th February, 1880. 

553. Recutators for Licut, G. W. Wigner, 
London.—9th February, 188! 

556. AXLE-Boxes, W. R. London.—9th February, 
1880. 


578. Evecrric Lamps, T. A. Edison, New Jersey, U.S. 
—10th February, 1880. 

590. Frxisninc Pitz Fasrics, 8. C. and J. R. 

Gispert, Manningham.—10th 
602. Uritisinc Evecrricity for Licut, Heat, 
A. Edison, New Jersey, U.8.—11th 4-4 

656. Treaps and LaNpincs for Srairs, W. H. ndsay, 
London.—1l4th February, 1880. 

692. ParPer &c., A. Forbes, Dalkeith.—17th 
February, 1 

697. CooLine, F. Hocking, Liverpool.— 
17th February, 1880. 

596. Removine Impuritizs from Grain, A. B. Childs, 
London.—11th February, 1880. 

598. Compressine O1L Szeps, &c., H. F. Smith, Hull. 
—llth February, 1880. 


4763. Burner for Gas Fires, F. R. Mosley, London. — 
6th October, 1882. 

4766. DouBLE-BARREL SMALL-aRMS, D. Bentley and W. 
Baker, Aston, near Birmingham.—6th October, 1882. 

4776. Oraass, D. Casson, Denbigh.—7th October, 1882, 

4787. MouLpine Pipes or Tubes from Puastic Ma- 
TERIAL, J. H. Johnson, London.—A communication 
from G. F. Lufbery.—7th October, 1882. 

4808. TreaTinG, &c., Isinoiass, C. "Vaux, Doncaster.— 
9th October, 1882. 

4809. Seconpary Bartrerigs, R. 
and A. Hollings, Salford.—10th Octobder, 

4813. by Gas, W. T. Sugg, 


tober, 
4880. ELECTRIC ARC Lamps, A. M. Clark, London.—A 
communication from W.8. Parker. —13th October, 1882. 
4892. Gavoe for MEASURING the CrRcUMFERENCE of the 
Wrist, &c., B. H. Joseph, -—14th Octo- 
ber, 1882. 
4899. Macuine Guns, T. Nordenfelt, London.—1l4th 


October, 1882. 
4000. T. Nordenfelt, London.—14th October, 


4979. Preparine Frax, &., C. and C. W. Murland 
and J. oer aa ‘Annsborough, Castle Wellan.— 


October, 

4999, ADMINISTRATION of ALIMENTARY F &., 
L. A. V. Pellegrin, London.—20th October, 1882. 

5077. Preumatic Evevators, A. W. L. Reddie, Lon- 
don.—Com. from C. A. Needham.— 24th October, 1882. 

5123. &c., Macuixes, J. Morris, London.— 
27th October, 1882. 

5158. Propucine, &c., Evectrricity, J. D. F. Andrews, 
Glasgow.—30th October, 1882. 

= Exsoines, W. Watson, Leeds.—5th December, 


5862, Drepcers, G. Klug, Hamburg.—sth 
December, 1882. 

5909. BEpstTEab, A. J. Boult, London.—A communica- 
tion from F. Lebacq. —llth December, 

5970. MACHINES, J. Mowat, 

head.—1l4th December, 1 

6038. Wincues, &c., W. Pitt, Bath, —18¢h December, 1 

6050. REGENERATIVE Hot-BLAST Sroves, E. A. Cc. 
E. Cowper, London.—19th December, 1882. 

6083. and L. B. Miller, 


6214. Gas Enoingzs, W. Leeds.—29th December, 
1882. 


16. CaLcuLaTine Macurygs, J, Edmondson, Halifax. 
—lst January, 

56. Roap TRACTION, &., Enarnes, M. Shillito, Leeds. 
—4th January, 1883. 

96. SuLPHURIC ACID, W. Weldon, Rede Burstow. 
—Com. from. G. Lunge.—8th January, 1883. 

130. Gas Motor Enornes, F. J. Odling, Derby.—9th 
January, 1883. 

159. Sitica Bricks, A. H. Dunnachie, Glasgow.—11th 
January, 1883. 

161. Crimpine, &c., CarTRipce Cases, A. 
H. A. Thorn, London.—1l1th January, 1883, 

182. Coverines for the ‘Ravtation, &e., 
of Heat, C. Toope, London.—11th % 1883. 

205. Posts for Supportinc Wires, C. E. J. May, 
Charlton.—13th January, 1883. 

219. SELF-FILLING, &c., GrappLes, G. F. Fuller, Lon- 
don.—13th January, 1 

233, DistripuTine, &c., Powerrut Licuts, A. P. 
Trotter, London.—15th January, 1883. 

237. Screw Traps, H. H. Lake, London.—A communi- 
cation from C. R. CU. French and F. Bullivant.—15th 
January, 1883. 

243. Gatvanic Bartreries, H. H. Lake, London.—A 

communication from A. Skene and F. Ktihmaier.— 
15th January, 1883. 

281. MecuanicaL Musica. Instruments, H. H. Lake, 
London.—A communication the ~ 

corporated. — 1 


564. Brake APPARATUS, W. R. Lake, London..—Com. 
from H. Marneffe.—lst February, 1883. 

621. Foxtnc or CLEeaNnsinG MALT Liquors, R. Dean, 
London.—5th February, 1882. 


(Last day for filing opposition, 6th March, 1888.) 
or. ELECTRICAL on Raitways, R. 


‘'atham, 

4794, Firrerina Apparatus, E. Edwards, London.— 
Com m N. A. B. Chevallot —9th October, 1882. 

4800. the of Water under Pressure, 
G. Wigh' Retford.—9th October, 1882. 

4805. Evastic Terry Wes, J. Swann, sen., Notting- 

4815. Toots, or Bortnco Taper Howes 5 
Perkin Sandal, near Wakefield.—10¢h 
October, 1882. 

4823. Dryino D. P. Smith, Glasgow.—A com- 
munication from J, Scott.—11th October, 1882. 


4827. Treatine Sree. Incors before H. J. 
Kennard, London.—11th October, 1882. 
4844, Rorary Printie Macuiygs, J. Dobson, Lon- 
don.—11th October, 1882. 
4845, GaLVANO-ELECTRIC Batrerigs, J. Oliphant, Lon- 
don, and E. B. Burr, Walthamstow.—12th October, 
1882. 


4855. HyDRocEN Gas, 8. Pitt, Sutton.—A comm 
tion from W. H. Bradley.—12th October, 1882. 
4859. VeLocipepss, G. 

Com. from L. Schmetzer.—12th October, 1 1882, 
4864. Ciips or Hotpers for Macurnes, D. P. Smith, 
Glasgow.—18th October, 
4867. Wasnine Woo., &c., 
ford, and C. Hoyle, Keighley. ~ —18th October, 1882. 
4901. HiGH-sPEED a. W. Willans, Thames 
Ditton, and M, H. Robinson, London,—1l4th Octo- 


ber, 1882. 

4914. Umpretias and Parasozs, J. J. B. Seel, Urm- 
ston.—16th October, 1882. 

4931. ELecrric Motors, A. G. de Neeff and E. Des- 
fossés, Paris.—17th October, 1882. 

4961, OtL Cans, J. Kaye, Kirkstall. —18th October, 1882, 

4969. INvertep Direct-actinc Marine Enoings, 
Allan, Sunderland. —18th October, 1882. 

4980. CooKina H, McRuer, Glasgow.—19th 
October, 1882. 

5001. TELEPHONIC L. Anders, London. 
—20th October, 1882. 

5018. TREATING SMALL Coat, &c., C. E. Hall, Sheffield, 
—2lst October, 1882. 

5030. ANHypRovs ALumina, H. A. Bonneville, Lon- 
don. from F. Gardair and T. 


from L. Ma: 24th October, 1882, 

5124. ALARM A. W. L. Reddie, London.—A com- 
munication from E. J. Masseron.— 27th October, 1882. 

5159. Recovery of Tar, &c., from the VoLaTiLz Pro- 
pucts of Furnaces, J. Wetter, London.—30th 
October, 

5220. D. Cockburn, Glasgow.—1st No- 
vember, 1882 

5301, Bepsreaps, R. G. Hodgetts, Birming- 

Vv Pepper, Kingston-upon 

5423. STEERING ESSELS, 
Hull. —14th November, 1882. 

5908. Pipes, A. Barr, Glasgow.—1llth Decem- 


ber, 1 
61389. T. and Tweedale, Craw- 


6145. H. EL "Bauer- 
meister, 

51. FEEDING Carte, J. P. Milbourne, Manchester,— 
4th January, 1883. 

120. MaGweTo-ELEcTRIC Macuines, H. F. Joel, Lon- 
don.—9th Jan , 1883. 

154. OmNIBUSES, 8. Andrews, Cardiff. — 10th 
January, 1883. 

183. Erecrric Arc Lamps, J, G. Lorrain, London.— 
11th January, 1883. 

210. Key for Securine Raixs on their Cuairs, H. B. 
Moreton, Cardiff.—13th January, 1883. 

217. Workrino, &c., Seconpary Bartrerizs, J. 8. 
Sellon, London.—13th January, 1883. 

221. Bearincs and Lusricatinc Apparatos for 
Upricat Spixpigs, J. Nicoll, Dundee.—15th January, 


1883, 

227. Preservine Mik, H. W. L. O. von Roden, Ger- 
many.—lith January, 1 

229. MecuanisM for BREECH-LOADING Fire- 
arms, G. E. Vaughan, London.—A communication 
from J. Werndl.—15th January. 1888. 

365. VeLociPepEs, J. Hopwood, Heaton-Norris.—23rd 
January, 1883. 

372. Braces, F. Hovenden, West Dulwich —23rd 
January, 1 

575. Suips’ SLEEPING Beartus, W. R. Lake, London.— 
A communication from the Huston + 4 Berth 
Company, Incorporated.—2nd February, 

704. CoLLectine &c., Dust from AIR 
through MIDDLINGS Puririers, &c., Macutves, W. 
R. Lake, London.— A communication from F. Prinz. 
—8th February, 1883. 


Patents Sealed, 
Cg tami which passed the Great Seal on the 
9th February, 1883.) 

2728, Wasnino-Houses, M. Cockburn, Falkirk.—l0th 
June, 1882. 

8805. Harpenino, &c., Sree, Wire, 8., M., and A, 
Wood, Brighouse. —10th August, 

3806. VAcuUM and Brake, 8. Carlton, Swindon. 
—10th August, 1882. 

$829. VENTILATIKG Sewers, &c., T. 8. Wilson and H. T. 
Johnson, Manchester.—11th August, 1 1882. 

8830. Dryine, &c., TEXTILE W. M. Riddell, 
London.—11th August, 1882 

$837. Brooms, &c., A. J. Boult, London. —11th August, 
1882, 

8838, TRANsPoRTING Loaps on IncLinep Roaps, A. J. 
Boult, London.—11th August, 1882. 

8843. Workinc Pneumatic Levers of Orcans, W. 
Carling, Hitchin.—12th August, 1882. 

8850. HERMETICALLY CLosino Boxes, &c., A. J. Boult, 
London.—12th August, 1882, 

8851. Dressinc Grain, G. W. Murray, Banff, N.B.— 
12th August, 1882. 

3860. SHuTrLe Sewrnc Macuines, J. E. Walsh, Hali- 
fax.—l2th August, 1882. 

3866. Vatve Motions for Evornes, J, Edge, 
Liverpool.—l4th August, 1882. 

8869. DyNamo-ELEcTRIC Motor Macuine, E. Desfossés, 
Paris.—14th August, 1882. 

8871. STARTING oo B. Brown, Edinburgh.— 
14th August, 188! 

3878. Wuee.s, H. Barrett, Kingston-upon-Hull.— 
14th August, 1 

8886. J. Brown, Liverpool.—lith August, 


188: 
3907. Reinet O. W. T. Barnsdale, Nottingham.—16th 
August, 1882. 
3921. Fasrics for Coverinc Watts, 8. Fisher, Lon- 
don.—l6th August, 1 
3928. ey or LADDERS, G, A. Jones, Gloucester.—16th 
August, 1882. 
8936, the Borroms of PantaLoons, W. 
Halifax.—17th August, 1882. 
Gas Apparatus for Heatine Water, &c., M. M. 
so London.—18th August, 1882. 
. RENDERING WALL Paintincs WATERPROOF, A, 
Heim, Munich.—2lst August, 1882. 
4006. J. Stassen, jun., London,—2lst 
A » 1882. 
4017. MANUFACTURE of GLUCOSE Srarcu, H. J 
Haddan, London.—22nd A 
Lake, London,— 


4031. APPARATUS, 
22nd August, 1882. 
Fisre, W. Lord, Todmorden.—28rd 
t, 1882. 
408. Mou ps for Castine Na11s, 8. Williams, 
Aston, near Birmingham.—28rd August, 1882. 
4044. TELEPHONE Receivina Apparatus, R. and M. 


Theiler, London.—23rd August, 
4078. Sprinc Hinoes, E. London. — 25th 


4089. Goxs and Rirces, W. Anson, Aston.—26th 
August, 1882. 
4291. Gas Burners, J. J. Shedlock, Barnet.—9th Sep- 


tember, 
4856. GLoBE Hoxpers, G. H. Nash, Birmingham.—18th 


tember, 1882. 
Puriryina Gaszs, H. Symons, Totnes.—23rd 
September, 1882. 
4966. Wnerts, J. and H. McLaren and C. Morris, 
Leeds,—18th October, 1882. 
5039. PARALLEL Ruuers, C. R. Baillie-Hamilton, Kent. 
—28rd October, 1882. 
5188, Gas-MoTOR Enaines, T. Ash , H. Sumner, W. 
my W. B. Sanderson, — 81st 


some applicants of the 
Patent-ojfice Sales Department, for Patent Specifications, 
have caused much unnecessary trouble and annoyance, 
wards.—{F. Rousselon, Lyons. 
744. Hyprants, T. Suffield, London. 
| 
766. Coat Gas, &c., APPARATUS, A. Perkins, Shep- 
| 
| 
| 
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5554. CoLourninc Marrers, C. Reddish, near 
Stockport.—22nd November, 1882. 


= 18th February, 1883.) 


$428. for Horses, H. Baker and T. Wil- 
Gubbins, New COross.—1l5th 


8890. Pistons, R. 
3900. SMOKE: Grates, W. I. Henry, Lon- 
don. —15th A 
$914. Stream Encines, P. Armington, Lawrence, 
Essex.—16th 1882, 
&c., J. Kennedy, Strabane.—16th 
ugust, 
3916. Screw GILL-Boxes, D., H., and W. Smith, 
Keighley.—16th August, 1 1882, 
$924. PropeLuinc Tram-cars, O. Mobbs and L, G, 
Moore, Northampton.—16th August, 1882. 
3925. Pontoons, A. H. Williams, London. — 16th 
1 
Sarery Apparatus for T. 
uray, Belgium.—l7th A 
Rixo Sprinnino, &c., J. McGregor, 
London,.—l7th August, 188 
8940, ConnecTING together 
J. Bywater and C, Bedford, Birstal, near Leeds.— 
17th August, 1882. 
$948, SePpaRaTING CREAM D. Baynes, Can- 
terbury.—17th August, 1882. 
for Weavina, C. Catlow, Burnley.—17th 
BorE-HOLEs, J. mand B. 
Longbottom, Barrow-in-Furness, and J. Ashworth, 
Dalton-in-Fuyness.—19th August, 1 
3994. MoTTLED Soap, A. Headley, Mayfield, Gosforth. 
—2lst August, 1882. 
Gas-BURNERS, W. R. Lake, London. — 26th 
August, 1882, 
4128. Repvctne Tin &c., J. Toy, and 
8. H. Stephens, Sithney.—29th August, 1882. 
4290, Vatves, W. G. Stuart, "London.—9th 


er, 1882. 
INCREASING the of Gaszs, 
A. M. Clark, gay 
4478. 78, &e., C. ke, Beptem- 
2. 
Steam Generators, W. Clark, London.—30th 


September, 1882 . 
5005. Rors’ TRAMWAY, H. H. M. Smith, London.— 
20th October, 3 


so that it shall not be of 
the natural decay of the same, and it consists 

viding the outer coffin with an inner coffin of esbesien 

cloth to receive the body. 


2824. Susstirure yor H. J. Huddan, Ken- 
sington.—l5th June, 1882.—(A communication from 
B. A, Grote, Germany.—( Not with.) 2d, 
This consists of a mixture of roasted and ground 
ize ite, or bread, with roasted and ground Pig? 
some caramel, bicarbonate of soda, and, if 
destrel, a variable quantity of ground cacas shells and 
coffee beans, 
2919. Traction Tramways, &c., J. Wright, 
Cornhill.—20th June, 1882.—(A communication from 
C. F. Findlay, Chicago. 

This relates, First, to the form, construction, and 
the structure of the roadway or railway proper, 
including the formation of a jana Mg within which the 
ropes or cable for actuating the carriages are enclosed 
and mounted; and Secondly, to the appliances to 
transmit the motion of the cables to the carriages, 
and the means for the transmitter into or 
out of action. 


2939. VaLve anp PLUNGER oR Piston Cocks FOR 
REGULATING THE TRANSMISSION OF FLUIDS 
THROUGH THEM, T. Truss, Portland-place. 
—2lst June, 1882. 

One modification of the valve consists of an oblon 

x box with an inlet pipe at about the centre o 
its length, through which the fluid enters the box, one 
end of which contains a plunger, and the other a disc 
ape valve, the plunger and disc being connected 
by aspindle. The valve is actuated by moving the 
plunger by means of a wedge acting on the outer end 
of the spindle. 

2948. Va.ves Pacxino, W. R. Lake, London.— 
21st June, 1882. —(A from F. F. 


The packing consists of refrac earths or earthy 

and stony mations, such as Freak chalk or talcose, 
mingled with india-rubber, or such other materials as 
are necessary to vulcanise the rubber, in such quan- 
tity that the earthy or stony matter and the vulcanis- 
ing agent shal] be more than four-tenths of the entire 
compound, The invention further relates to valves 
to which this packing may be applied. 

2056. Macuinery ror SEPARATING AND COLLECTING 
Dust rrom Arr, J. F. Stewart, 
June, 1882.—(A communication from A ty Kirke 

and . Tender, Minneapolis, U.&.) 
A series. of tightly-stretched or 


1882. 
5089. Man- eee, &c., A. Watkins, G wich.—25th 
October, 1882. 
5168. Steam Borers, 8. P. Wilding, London.—s0th 


1882. 
5472. Pavements, &c., 8. Hawksworth, Scarborough. 
—17th November, 1882. 
5565. Preparme Extracts of Megat, F. 8. Barff, Lon- 
and A. P. Wire, Leytonstone.—22nd November, 


5689. for RaiLway Wacons, &c., C. 
Roberts, Wakefield,—29th November, 1882. 

5874. Spinnina, &c., Frames, J. Young and E, 
Furniss, Mellor. —9th December 1882. 

6085. TELEPHONIC W. R. Lake, London.— 
9th December, 1 
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ABSTRACTS OF SPEOIFIOATIONS. 


Prepared by ves expressly for Tuk ENGINEER at the 
office of fer lajesty’s of Patents. 


1989. Maxine Banners, . J. Haddan, Kensington. 
—27th April, 1882.—(A communication from W. 
Stewart, Canada.)—(Not proceeded with.) 2d. 

relates to improvements on patent No. 3: 

A.D, 1881, and it consists, First, in providing counter- 

balancing mechanism to ‘pring ‘the mes together to 
jp the barrel; Secondly, in mechanism to force 

each stave to conform to the circle of the cylinder, so 
as to form the groove to receive the head of uniform 
be = chain so that the 
ves are regularity urthly, 
frame so as to allow staves of different Trine eed 
to pass through. 

2422. Inpicatinc THE LENGTH OF CLOTH OR OTHER 
Fasrics 1n Rotts, &c., J. and J. Darling, Glasgow. 
—23rd May, 1882,—(Provisional protection not 

tn rolling strip of 
consis up a marked 
with divisions with the clo ‘cloth, — 

25'72. Corsets, G. Wrencher, Beth: 

Provisional 


nal Green-road.— 
= May, 1882.—(. protection not allowed.) 


This consists in inserting = or more strips of 
elastic the the corset, soas to dis- 
pense with the laces. 


2610. Corssts, W. H. Ta: ylor, London.—2nd June, 
1882.—(Provisional protection not allowed. 

This relates to the insertion in each half of the corset 
of an elastic gore instead of the ordinary gores, the 
object being to permit of the free movement of the 
wearer. 
oot. Lapres’ B. Clark, Old Bond- 

treet.—8th aes 1882.—(Provisional protection not 
the employment of an adjustable arm 

2'745. Macuinery ror THE MANUFACTURE OF ARTI- 
FICIAL P. K. Klein, Adelphi.—10th June 
1882.—(A communication from @. Bittner, Munich. 
—(Not proceeded with.) 2d. 

This relates to machinery for, First, covering the 
wire stem with silk; Secondly, for attaching the 
sprigs or tufts to the ‘stem at intervals; Thirdly, for 
preventin ng the silk becoming unwound by app! ying 
gum ; and Fourthly, for cutting off the flower at the 
gummed point, 

2766. Corrins, §., J., and R. Turner, Rochdale.—13th 
June, 1882.—(N fot proceeded with.) 2d, 

The object'is to keep the romains of a buried body 


reti ted screens are arran with their open 
mouths presented downwards for the entrance of the 
dust-laden air, such mouths being consecutively closed 
by a travellin ling box, while at the same time they are 
subjected to the beating action of rods, which cause 
the dust collected on their inner surfaces to fall into 
the travelling box. 


20°73. VeNTILATORS FOR Surs, &., R. 
Boyle, London.—22nd June, 188: 
One part of the invention relates ~ FR with 
A deflecting plates, and consists in pro’ 
the part of Saves 2 leading to the outer a witha 
V-sha; g plate in a central position, 
the angle ee qoenented outwards, while on both 
sides thereof are plates which curve inwards and then 
outwards, -—_ extend for a considerable distance 
tive sides of the V plate, so as to 
form aqeeee between the outwardly-curved surfaces 
and the sides of the V plate. Opposite these spaces a 
guard or projecting plate is arranged ata ehort dis- 
tance beyond the outward angle of the V plate. Other 
improvements are described. 


pointer on a separate circular scale,in such manner 

that each pointer has a range equal to the entire ctr- 

comin ad of its scale. ystem of levers is so 
pg as to be guided at tsp points of its parallel 
motion. 

2998. Preventinc anp Removino Incrustation, 
AND OPERATING A LOW-WATER ALARM OR IwDICA- 
Tor in Steam Borers, £. Field, Adelphi, and W. 
L. Thompson, Old Jewry.—24th June, 1882. 6d. 

This relates to causing a current of electricity to 
from the shell of the boiler to anegative electrode 

Inthe water, and insulated from metallic contact with 

the shell, so long as the water does not fall below a 

certain point, w: a visible or audible signal is 


operated. The current from a generator is conducted 

to the water by the insulated conductor C, to which, 

near the low-water level, is attached a metallic surface 

E, kept clean and bright by the friction of a piece F, 

actuated by float G, when the water falls so as to be 

below the cleaned surface of the conductor and this 

circuit broken. As long as the current flows the 

magnet H attracts armature I, but when the circuit 

is broken the current is switched into a 

apparatus K, 

8000. KitcHen Rances, Dawson and C. Butcher, 
Thorncliffe.—24th June, 1882. 6d. 

This relates to improvements [in the general con- 

strnction of kitchen ranges. 

301'7. Macuines ror SortTING AND CLEANING GRAIN, 
Seeps, &c., A. J. Boult, —26th June, 1882. 
communication from Rappaport, Breslau.) 


This relates to the application of sieves which Sa 
not movable, but only yielding and springing, 
which are made of perforated sheet metal or o; »~ 
fabric, or of textile fabric, with or without a frame, 
receive by impact for the of 

g to the material placed thereon a 
and a forward motion. — 
acts. C. Burgon, Shefield.—26th June, 


p %. to this invention the shearer can take the 
shears in halves, or he can loose them so as to enable 
him to turn the blades in any position he may wish 
for grinding and sharpening. 

3020. Weicuinc Macuineg, H. Newton, London.— 
26th June, 1882.—(A communication from EB. A. 


29085. TurasHinc Macuines, EB. Foden, Sandbach 
Chester.—23rd June, 1882. 6d. 

Instead of using the usual blast fan for the first 
winnowing operation in thrashing machines, this con- 
sists in the employment of an exhaust fan, which 
answers the purpose of a chaff lifter, thus dispensing 
entirely with the first fan and the power required to 
drive the same. 

2087. Stream Enaines, R. Duncan, Glasgow.—23rd 

June, 1882. 6d. 

consists mainly in combining with the ordi- 

nary engine valves of compound engines reversing 

valves or cocks, by means of which the admission of 
steam may be directed through the usual inlet to 

drive in one direction, or through the usual Hol 

to reverse the direction of motion. In the 

the high and low-pressure cylinders A and 


Al are omnes side by side and their pistons con- 
nected to the crank shaft, the valve chests and valves 


crank shaft by a — excentric. A pair of piston 
valves F act as revers: 


20988. Harness, W. Powell, Merthyr Tydvil.—23rd 

June, 1882, 6d. 

This relates, First, to the construction of a bridle 
rein, so as to remove the liability of its falling off the 
horse's neck and becoming entangled with its fee 
and also to give increased power over the horse; an: 

, to the bit and rein to the head 
part of the bridle bya » bang’ link boot at the end of the 
rein at each side, whereby the bit “~< rein can be 


detached from the head of the bridle and the 
remaining part thereof asa head collar if required. 
Other improvements are also described. 


2907. Om Can, Cornut and A, Castelin, Paris.— 


sarily turning the can over, and also the oil | 
e agains’ 


is overturned, 


in a chamber above 
cates with the space above the oil d whic ox in the 
ages 80 — ame the piston is depressed the air in 
, and acting on the ee 
of “the oil, ine a certain. quantity out through th 
spout of the can. 
2998. Werontno Macuines or Barances, C. D. Abel, 
London.—24th June, 1882.—(4 communication from 
H. Gerike, Berlin.) 8d. 
This relates to weighing machines or balances in 
which the variable load is balanced by the varying 
ition of a weighted lever or system of levers, and 
Fe constate mainly in arrangements whereby the levers 
may be loaded with a small weight only when light 
objects are to be weighed in order to obtain delicacy 
of indication, while a heavy weight is brought to 
ron the levers when weighing heavy objects; the 
indications in cither case being effected by a separate 


an arrangement of parts whereb; 
Ss small weights on the res can be worked by 
means instead of by hand. 


sone. VeELocIPEDES, G. Moss, London.—27th June, 


1882. 4d. 

This relates, First, to the mode of producing a silent 
ratchet and a reversing ra’ ratchet action ; Secondly, to 
the manner of forming and applying the ‘brake anh: 
Thirdly, to = —- of closing in the springs of the 
travelling wheels for easy removal of 

such springs when n 

3027. Firtine ror HorszsHors, J. Vernon, Newton 
Stewart.—27th June, 1882. 6d. 

This relates to the use of sponge as a Maquid-ebeert. 
ing filling for hoseshoes, whereby the hoof may be 
moist and grit be excluded. 

3084. Recervine anp CoLLecTING EXCREMENTITIOUS 
AND OTHER aND WasTE anp LiQuip 
MatTrers IN &c., F. A. Bonnesin, 

—27th June, 1882. 6d. 

The to provide houses with a complete 
system for the and collection of human 
emg both solid and liquid; also slops, dish wash- 

house sweepings, ashes, and all other waste or 
po solid and Priquid matters, and to treat these 
matters, or some of them, when so collected, for sani- 
tary and commercial or industrial purposes. 


83087. ror SYRINGING Piants, J. 
and R. Muirhead, Maidstone.—27th June, 
The machine consists essentially of a tank or a 
to contain liquid; it is carried upon a pair of travel- 
ling wheels, and fitted with a pump actuated 
mechanism set in motion by the travelling wheels. 


3045. Apparatus FoR Siicinc MATERIALS INTO 
= J. B. Whytehead, Ilkeley.—28th June, 1882. 


This relates to the use of a cutter ne of a 
me iron in combination with retractile slitting 
ves. 

8056. Apparatus FoR Removinc INGcoTs 
Movutps, J. Hampton, Sheffield. —28th June, 1882. 


This relates to that class of apparatus employed for 
remo from their moulds ingots which stick 
therein, by means or pushing head and a 
lever attached to a connected or hooked to the 
arm of the crane. 

3060. Sewrxe Burrons, Hooks, &., To Boots 
OTHER _— B.C. Barron, London.—28th June, 
1882. 

This relates to various modes of constructing 
metallic fastenings. 

3061. Maenetic Compasses, F. Betbeder, Foxley-road. 
—28th June, 1882.—(A communication from B. 
Bourse, Rochefort-sur-Mer, France.) 6d. 

The invention consists essentially in floating the 
compass card upon a liquid instead of hanging it upon 
a pivotal pin as usual. 

Jomnt FoR DETACHABLE Gas W. R. 

Wynne, London.—29th June, 1882. 

This consists in providing a valve within the con- 

necting arm, which shall automatically shut off the 
gas from the lamp whenever the latter is not properly 
secured in its place, 

8064. Propuction or Sounp INcots anp CasTINGs 
or STeEt, &c., A. Longsdon, London.—29th June 

1882.—(A communication from F. A. Krupp, Essen.) 
6d. 


The inventor claims the mode and means for 
diminishing the size of the crop end of Spay and other 
ingots and Soainen, on and for p 
the uniform contraction of the ingot or nies from 
the bottom upwards, consisting in the enveloping or 
surrounding the upper part or crop end of the casting 
or ingot with a jacket of liquid slag or other non-con- 
ductor of heat, directly or Cong on the top of the 
crop end, with or without the em loyment of means 
for cooling the lower part of the mould. 

8066. ApraRaTus FoR ‘VoRKING RatLway Pornts 
AND W. Stroudley, Brighton.—29th June, 
1882. 5 

The inventor claims, in combination with a railway 
point or signal lever, a cylinder fitted with a pected or 
plunger, which can, when req! » be to 


—_ pressure, so as to assist the movement of the 
lever. 

8065. Macuivery yor OPENING, CLEANING, AND 
J. Woodrow, ” stock- 


3067. Screw Propetizrs, J. Carr, Heaton.—29th 
June, 1882, 4d. 
The invention consists in forming a screw propeller 
of separate blades, so to be fitted 
to form a propeller of two, four, or more 


3068. Fiuip Meters, 7. R. and T. W. Harding, Leeds. 
—29th June, 1882. 6d. 
This to No. dated 15th July, 1881; 
and in the gearing. 


3078. THE AND Fatt or TipAL 
Waters FoR Motive J. J. A. Timmis, West- 
+ —30th June, 1882.—(Not proceeded with.) 


The object are to utilis the rise and fall of tidal 
such risings and fallings as primary 
agents and so g with them as to create motive 


3076. Mitts ror Grinpine Corn, &., W. R. Lake, 
London.— 29th June, 1882.—(A comansinication Srom 
W. Hartmann, Geisa, Germany. 
The invention comprises a aon ‘ale of formin; 
discs, and various other novel features 
construction. 


ments are descri 
MacuInERy FoR Compinc Woo., &., J. W. 
eee and J. Wood, Bradford.—30th June, 1882. 


This consists in the construction and employment 
in combing of an intermediate 
recei comb and two outer feed combs, or of an 
intermediate feed comb and two outer receiving 
combs, 
3089. BrEEcH-LOADING FinE-aRMs, H, A. A. Thorn, 
London.—30th June, 1882. 6d. 
The object is to provide a four-barrel arm’ with only 
two hammers to be operated by one or more triggers. 


3001. Uritisation anD TREATMENT OF Deposits, J. 
C. W. Stanley, London.—30th June, 1882. 4d. 
This relates to the treatment of the deposits which 
form on the beds of rivers and in other waters by 
calcination in a vessel from which air is partially or 
wholly excluded, whereby the said deposits are 
rendered dark in colour and suitable for use as a base 
the manufacture of colours and for other purposes. 


8092. Sarery Vatves, W. Collins, Manchester.— 


upon the freon the resistance of this 
spring when the valve rises. 


3098. Proveus, J. Howard EB. T. Bousfield, Bed- 
Sord.—30th June, 1882. 

The inventors claim. — ee: the bal: d 
beam of reversible ploughs with coy axle of the car- 
riage in such a manner as to permit of its vertical 
adjustment; Secondly, the application to a reversible 
or balanced plough of the draught attachment, con- 
sisting of an adjustable lever fitted at its pendent end 
with a link or shackle for connecting with the draught 
chain, such lever being provided with stops for limit- 
the movement of the kle. 

3096. WaTER-WASTE PREVENTERS, H. Conolly, London. 
—30th June, 1882. 6d. 

This relates to a water-waste preventor consisting 
of the combination in a cistern of the supply pipe, 
which extends to the bottom of the said cistern, the 
syphon and the float or displacer, the pull of w 
passes through the bottom of the cistern. 


$3102. Trappine “ Micas” or Mica Pits 1x WASHING 
Cura Cray, J. Covering and R. Martin, St. Austell. 
—80th June, 1882. 6d. 
=— relates to the mechanism for actuating the 
ps. 
$106. Prope.enrs ror Steam VESSELS, R. Bell, Liver- 
pool.—1st July, 1882. 6d. 

The invention consists essentially in a two or three- 
bladed fan, each blade formed of a true screw blade, 
joined to a second and rather narrower true screw 
blade by means of curved paddles or blades approxi- 
mately tangential to circles having the axis of the fan 
for their centres, inclined backwards and inwards 
— the centre of the fan at an angle of, say, 
45 deg. 
$110. Door Furnirurs, &c., J. Brown, Windermere. 

1st 1882. 4d. 
ists in the use of a concave spring washer 
witha dowelled adjusting nut in combination with the 
ordinary th spindle d into the knob. 
$111. For Scourtne, &., Hanks oF 
Fisrovs MaTerias, J. F. 


$112. Removine SuRPLUS BRONZE OR OTHER PowDER 
ix Printine, J. Bromley, Hunslet.—lst 
July, 1882. 6d. 

This consists partly in the use, in conjunction with 
means for removing from paper or 
other material, of a ER rollers for dra the 
paper or other mat be treated into the e, 
the arrangement being such that the said material is 
subjected to elastic pressure before being acted upon 
by the dusting apparatus. 
$113. Macuixery ror RENDERING Peat Pxat- 

moss SvuITaBLE FoR Litter, 7. D..Cox, New Charl- 
ton.—lst July, 1882. 4d. 

This relates to the employment of rotary beaters 
pny set and adj to which the peat-moss is 


— OR UNITING ARTICLES OF Gass, &c., 
H. Stearn, Newcastle-upon-Tyne.—lst July, 1882. 


This consists in ayumi for aa or uniting 
articles of glass, and in so co! mechanism 
or means by which the air is forced into the interior of 
the article, T with the supply of gas or air, or both, 
the blow- -pi or blow-pipes, that the said supply is 
automat cut off, or so that the blow- sae or pipes 
is or are turned on one side, so that the flame or flames 
do not play upon the glass whilst the air is being 
forced to its interior. 


$116. Venetian Bumps, E. D. 
—(Not 


instead of at the bottom. 

$11'7. Lirtinc BaRRELLED BEER OR OTHER 
ABOVE THEIR LeveL, &c., W. Wood a: 
Whitaker, July, 1882.—(Not 


2d, 

This Vag Boy to pumping air or other suitable gas. 
$118. Sream Borers, J. 7. Ward, Ossett.—lst July, 

1882.—(Not proceeded with.) 2d. 

The ordinary flues or internal fireways of Lancashire 
boilers are connected or in communication with each 
other, by means of cross connecting fire-tube flues or 
passage ways, so that at will the heated gases and 
flame from either furnace may be diverted to the other 
furnace, and applied for consuming smoke therein. 


The object is to make the machine more self-acting 
and continuous in its operations. 9 
+ 
= 
f c . 
! 
| \\ pir 
| 
i $ 
30877. Looms ron WEavING CHENILLE oR Fur PILE 
Fazrics, J. Dodd, Oldham, and W. Adam, Kidder- 
\ minster.—30th June, 1882. 6d. 
This relates partly to a novel arrangement of parts 
\ for giving the requisite motions and dwells to the 
80th June, 1882.—(Not proceeded with.) 2d. ; 
This relates to patent No. 5729, dated 30th Decem- 
r, 1881, and consists in various improved modes of 
r 
299 B23 829 B29 6d.; 32 
3220, 2d.; 3221, 2d 3222, 4d. 3224, 227, 2.3 YF] F F 
ff) » | 
— ea apparatus to be employed in scouring, washing, 
wae aad dyeing, and sizing hanks composed of fibrous mate- 
being fitted between the cylinder and separated by a 
a The valves E are — direct from the 
out of the valve casing and are connected so as to be 
operated simultaneously by one hand lever. : 
OG 
accidentally spilling the oil if ; 
The object is to cause the laths of Venetian blinds 
to collect at the top when the blind is being drawn up, 
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Fes. 16, 1883. 


$119. Mecuanicat Parts oF MusicaL INsTRUMENTS, 
&c., J. and J. B. Blackburn.—1st July, 


to this inventi: ion the repeat of an: 
vention the 
ticular nm 4 may be sec desired instead of 
changing from tune to a 
$121. Tricycuss, &., gh Harborne.—ist July, 
1882.—(Not proceeded with.) ‘2d. 

This consists in the construction and arrangement 
of the parts connected with the hind or 
wheel and the steering apparatus of the tricycle. 


$122. Coarrye on Certain Merat Sur- 
FACES WITH CERTAIN OTHER METALS OR ALLoys, 4. 
M. Clark, London.—1st July, 1882.—(4A communica- 
tion from C. H. Halegele, Geislingen.) 4d. 

This relates to the coating or plating of metal sur- 
faces, such as plates, rods, wires, or fancy articles of 
eopper, iron, or steel, with German silver, yellow 
metal, and other alloys, by welding, and to the com- 
position of the alloys themselves, + to the further 
coating of such plated surfaces with precious metals. 


3124. Stream anp Hawp STEERING APPARA- 
Tus, J. .—Srd July, 1882. 6d. 

The drawing shows one form of theapparatus. The 
frame consists of end standards combined with a base 
plate and castings con’ ——_ the steam cylinders and 
valve casings. The standards carry a shaft A, having 
a chain ey B at one end for driving the chain, 
which partly round ~~ C on studs, and 
is conn to the rudder. wheel D is both a 
worm wheel by a spur wheel, “onl is 4+. on 
feathers on the shaft A, so as to gear either with worm 


F 
J 
\| 
file 
2 


The worm is on a crank 
shaft driven by a pair of horizontal steam cylinders G, 
with the trunk pistons, and the annular spaces round 
the trunks are always in communication with the 
steam inlet passages, whilst distribution valves are 
arranged to act only in connection with the 
of the other ends of the cylinders. The pinion 
on the hand shaft I, which has a 
on nut J, jointed to lever K, which XY connected to a 
controlling valve, by which steam mitted to the 
casings ‘cf the ‘distribution a 
cylinders. 
3126. Sipe Sappies, G. T. Jenkins, London.—8rd 
July, 1882, 6d. 

The eet consists in an arrangement for 
ing the stirrup leather over the 
horse, so that it may act freely when pulled bac! 
wards or forwards by the use of the stirrup or a. 
wise, and fastening the stirrup leather when so passed 
over to another strap fixed on the near side of the 
saddletree and qussbunter the horse’s body. 
3127. Mancracture or ArtiFiciaL Stone or Con- 


proportions 
—8 parts of the ope A eagee of iron or ochre of the 
a 1 part of the red oxide or ochre, and 36 
Portland cement. 
A. M. Clark, London.—3rd July, 
882.—(A communication ‘from J. A. Meacham, 
a U.8.)—( Not proceeded with.) 2d. 
This relates to improvements in the class of iron 
railroad-ties naving a flat base and vertical 
tudinal web formed in the upper side of the latter. 


_8184. Gram Evevators, H. B. Newton, 


July, 1882.—(4 communication from J. F. Rojer, 


6d. 

This consists in grain elevators in which an endless 
chain of buckets is used for Se 
employment of for e “‘ elevator 
leg” or endless chain of buckets, such 
arranged to move- up _ down on inclined ways by 
means of an endless chain. 

3185. Prerarine anp Treatinc Matt Extract, &., 
L. Hoff, London.—3rd July, 1882. 4d. 

This relates to the preparation of malt jelly, and to 
the combination therewith of cod-liver oil, castor oil, 
or other medicinal oil and cocoa. 

3138. ToNNELLInc AND QUARRYING SLATEs, G. Hunter, 
July, 1882. 8d. 
is vements general con- 
struction of the 
$139. Guipes ror MacuINERY, P. ap, 
Aberdeen.—4th July, 1882.—(Not proceeded with.) 


The invention consists in ding a ae 
movable or adjustable guide, which is to be shifted 
by hand, when a thread breaks and then holds the 
rove or sliver just to one side of or free from the nip- 
ping parts of the retaining and drawing rollers, so 
that the rove or sliver ceases for a time to be fed ae 
drawn down. 
$3145. Rack Pu.eys ror Buixp Corps, &., C. Priest- 

land, Birmingham.— 4th July, 1882. 6d. 

This consists in a rack pulley for blind cords and the 
like, in which the rack teeth or notches are formed on 
turned-in edges of the slot of the frame, whether at 
the front or back of the frame. 
$3146. Separatisc aND COLLECTING AmwonracaL 

AND OTHER Paropucts From FouRNace 
errie, Chapelhall, Lanark.—4th 
ith.) 2d. 


oniacal and other contents from blast fur- 
nace gases, and, when n , to recharge the resi- 
due of the said gases with tar and other hydrocarbons 
from which some of the tars and the hydrocarbons 
have become separated with the 


3164. ror Distitume Liquips Corramina 
Ammonis, W. A. Barlow, London.—4th July, 1882. 
—{A communication from J. Gareis, Deutz, Prussia.) 


The apparatus consists of four distinct vessels or 
receivers, two whereof contain the liquid to be ‘iis. 
tilled, and one of the other vessels contains, besides 

a su e 
Inst of the four above referred to. a 


3166. Hemstircaine Macurs, A. 4. Belfast,— 


5th July, 1882. 
This ith the use ie a wide 
slot or a moving plone in the sSuttlo-box of a hemstitch 
sewing machine, and in employing instead a moving 
face which carries the needle bar and shuttle-box 
laterally together on a countershaft, the feed motion 
same as is commonly used in hemsti' 
nes. 
$168. Currinc anp Dressine Stone, M. Kellow, 
July, 1882. (Not proceeded 
we 
This consists in the construction and use of a rota- 
tive tool holder carrying a series of chisel-shaped 


cutters mounted in its periphery. 
3169. Necxriss, J. Noar, New York.—5th July, 1882. 
—(Not proceeded with.) 2d. 

This consists in the novel catenin of the collar 
button att. and ar of the for the 
neck band, the said pin and —) eens con- 
nected for use in mee same scarf. 


with. 
This relates to apparatus whereby articulate speech 
is recorded in symbols that can be easily interpreted. 


3184. Sream Enorves, 4. M. Clark, London.—5th 
July, 1882.—(4 communication from " F. Goodwin, 
ton, U.8.)—( Not proceeded with. 

The objects of this invention are to i two com- 
plete revolutions of the crank shaft where one was 
made before, and to uire but one reverse move- 
ment of the valve to revolution where two were 
required before to effect the same purpose. 


$8186. Recovery or SULPHUR FROM ALKALI 
W. Weldon, Burstow.—6th July, commu- 
Dr. M. Schaffner and W. Helbig, 


ussig.) 
to No. 955, a.p. 1878, and con- 
sists in several various improvements. 
3188. Communicatinc Power BY oF Drivinc 
Betts, J. X. Tullis, July, 1882.—(Not 


with.) 2d. 
This consists essentially in sey bm a series of flat belts 


with tapered or inclined sides or edges | 

to the of tapered grooves in the 

driven pulleys. 

$191. Manoracrore oF Bricks, W. C. Gibson, 
—— July, ‘proceeded 
with. 

This refers to the manufacture of fire-clay or other 
bricks and other articles made of fire-clay or other 
clay, which have one or more of their sides roel 


$1902. Apparatus ror Curtinc CHEESE, R. A 
July, 1882 —-(Not 


with.) 
ee of a frame for hold- 
of the power of gravity, which acts on the 
and its rider when running down a hill, or surplus 
muscular power of the rider, so as to utilise this power 


in pelling or assisting to i goo vehicle and 
sider up the enh or ang other or part of the road. 
8203. Apparatus FOR CLEANING OR SCRUBBING THE 
Sipes oF 4. C. H. Allen, 
July, 1882.—( Not proceeded with. 
This hates to the construction *? a frame for hold. 
ing the brush or scraper. 
3205. Macurivery, &c., J. 


balance irons 4 the upper stone in — 
machinery ; , to the wooden teeth or cogs 
wheel gearing. 


3208. Seraratinc Harr FROM pres J. T. Tussaud, 
London.—6th July, 1882. 
3209. Fans ror CooLine STACKS AND FOR WINNOWING 
anp Dryine Corn, C. July, 


$214. APPARATUS USED FOR THE MANUFACTURE OF 
or Ammonia, J. Coates, London.—7th 
July, 1882. 

This refers to the manufacture of sulphate of 
ammonia from ordinary gas liquor, and relates to 
improvements in the an A 
3216. Propucrion oF ORTHO-NITRO-META-METHYL- 

BENZALDEHYDE FROM META-METHYL-BENZALDE- 
HYDE (TOHNYLALDEHYDE), AND IN THE Propvuc- 
OF Merny. Inpico, J. Erskine, Glasgow.— 
Tth July, 1882.—(A communication from Mei 
Lucius and Briining, Hoechst-am-Main.) 4d. 

This consists in the uction of ortho-nitro-meta- 
methyl-benzaldehyde from meta-methyl- 
by nitrating the meta-methyl-benzaldehyde. 

3216. Propvucrion or AND OF SvuB- 
STITUTED Crswamic ACIDS FROM BENZYLIDEN- 
ACETONE AND SosstiTuTion Propucts, J. 
Erskine, Glasgow.—7th July, 1882._(4 communica- 
tion from Meister Lucius and Brining, Hoechst-am- 
Main.) 4d. 

This ists in the production of cinnamic acid and 
of cinnamic acids substituted in the benzol nucleus, 
from the and the correspond- 
ing substitution products, by means of hypochlorites, 
hypobromites, or hypoiodites. 

3220. Woon, R. Lumehouse.— 


knives, or by a guillotine or planing action. 
3272. SHoormsc Seats, H. F. Beaumont, near Hud- 


aersfield.—10th July, 4d. P 
or sunshade, wi! with 


so as to restore the heating value of the gases more or 

lees approximating to what was their orignal heating 

value prior to the said separation. 

3147. Manuracrure or CoLourep Giass Guoses, &., 
Harris, Paris.—4th July, 1882.—{Not pro- 


This relates to the employment of ~~ flan com po- 
sitions in the manufacture of the globes 
3163. Spowsinc Frames, A. M. Clark, London.—4th 

July, 1882. from G. Jaquith, 
May 

The ipention more particularly relates to the bobbin 
spindles of spinning frames, and consists in various 
novel constructions and combinations of parts, includ- 
ing a tube ope be an oil reservoir, and support for a 
step bearing and hing within it? which bearing and 
bushing hold up and guide the spindle that rotates 
freely within the oil. It also includes a whirl of pecu- 
liar construction, and various other details and 
combinations of details whereby waste of oil is 
avoided. Lint or dust is excluded from the spindle, 
and from mixing with the oil, 


The invention con 
_ article, of an um 
3042, Powe, W. B. Tibbits, Clifton.—lith August, 
This relates to an oscillating pump mneetastates 
for use on board ship, and specially on board of 
vessels and in such places where only manual Fran 
is available for working pumps. 
4633. MosicaL &c., H. J. Haddan, 
, 1882.—(A communi- 
from 1 ¥. Abbott, Montreal. Complete.) 


6d. 

This relates, First, to the arrangement of the reed 
box; Secondly, the construction of valve to be used on 
the feeders and bellows; Thirdly, the arrangement of 
feeders and bellows; Fourthly, the arrangement of the 
reeds; Fifthly, a modification in the construction of the 
reed box and the manner of attaching it to the guiderails; 
Sixthly, to the construction of the hinges and catches 
by which the removable frame carrying the tremulant 
and swell box is attached to the said instrument; 
Seventhly, to the construction of the motors for pro- 

pelling the music sheet and otherwise o the 
whole instrument, 


4073. Improvements In ELectric BELL AND Avto- 


This is partly an improvement _ on the inventor's 
ueteas, ne 8791 (1882). It consists in the combination 

of a plate of metals of different expansive powers, with 
a contact it, by means of which and an electric 
bell and battery in circuit, the bell can be rung, either 
by hand in the ordinary way, by closing the circuit, or 
where the a , the metals ex: 
Gas Furnaces, C. D. Abel, London. 

October, 


idier, ny.) —( 

The principal features of this oe ey consist, 
First, in dispensing with a fire-grate in the eG 2 
ducer, the requisite air for the combustion of coke 
—. supplied through slits or channels of small 
height in the bottom of the producer; Secondly, a 
much less radiation of heat is obtained; Thirdly, ail 
detonations when adding the coke supplies are pre- 
vented by the form of the producer, and by the 
position and distance of the gas passages relatively to 
the slit in the bottom of the producer and to the 
furnace itself; Fourthly, the construction of the 
a= can be effected in a simple manner even 

th old furnaces; Fifthly, a regulating contrivance 
in front of the air channels regulates the admission 
and heats the same; Sixthly, the regulation of the 


draught dam for the esca| flues, and also that of 
the air sup) for the combustion of the carbonic 
oxide 3 venthly, the accurately determined 


dimensions, form, and position of the several open: 
relatively to each. other, through which the carbon 
oxide and a are led beneath the retorts, have the 
effect of pi ng P and con- 
lete de t of heat at once in 
the lower part of the furnace directly over the air inlet 
Eighthly, the construction: of the flues 
h which the p' of pass to the 
chimney, and through which the air required for com- 
bustion with the carbonic oxide enters the furnace, is 
such that the waste heat away is utilised to 
the greatest possible exten e the air is heated so 
—w that a great ae of fuel is effected 
ereby. 


ACTURE OF Fatry MaTrer 


from wool fat, termed Lanolin,” pro- 

duced either from the waste Reoes of w 

works or from ordinary commercial wool fat. 

5062. Szwina Macuines, 8. Pitt, Sutton.—24th Octo- 
ber, 1882.—(4 communication from L. B. Miller and 
P. Diehl, New Jersey, U.8.)— (Complete. 8d. 

This consists partly in improvements in the feeding 
and shuttle-driving mechanism and the presser-bar, 
shuttle, and tension mechanism. 

5165. Gas Cookine Stoves on aNcEs, A. M. Clark, 
London.—80th October, 1 — communication 
Srom ae Goodwin, Philadelphia, U.S )—(Com- 

This consists in the peculiar construction and 
arrangement of the top plates of the stove and of the 


5223. Loweric, axyp Deracuino 
Boats, M. Bourke, ee, U.8.—1st Novem- 
ber, 1882.—(Complete.) 6d. 

The object is to provide simple means by which the 
boat can be quickly lowered and ones = 
detached from its fi immediately upon com 
in contact with the water when so soquioed or foun 
necessary. 


5644. Rartway Rams, &., A. J. 
Acaster, — 24th December, 1881. (Com- 


in 

5665. APPARATUS FOR PRopvucine 
AND Reov.atine ELectRic Licut, &&., & A, 
9 Mu —24th December, 1881. 

This relates to improvements on patent No. 3394, 

24th December, 1866, and No. 1755, 15th June, 1867, 

The improvements consist in an improved od of 

eee generators, a governor, and an arc 
P- 


SELECTED AMERIOAN PATENTS. 


From the United States’ Patent Office Official Gazttee. 


'-on-the- — Filed 
April 21st, 1882, 

Brief.—A vertically-movable block in the side of the 
rear end of the carrier throws the latter into and out 
of engagement with the bolt, so as to enable the arm 
to be used as a ime lo gun oras a single-loader. 
When used as a single-loader the carrier is locked in 
its elevated position and forms the bottom of the 
receiver. Claim.—(1) The combination of the block i, 
having the chamfered nose x, and spring e¢, having a 
similarly chamfered end and a projection n, with fhe 
carrier 6, provided with a groove 01, substantially as 


and for the purpose set forth. (2) The spring s!, 
having one ws docked and secured to the gun-case, 
and provided with a head s!! upon the other end, pro- 
trading’ thro through a hole in the case, in combination 
lever sand extractor o, as and for the pur- 
—— described. (3) The lever s, turning upon the 
centre g, and provided with the pin v1. in cmdtasiion 
with the spring s!, baving the head s!1, and with the 
block i, provi ed with the slot i, and * carrier b, sub- 
stantially as set ge (4) The lever 8, with the pin 
vl and centre g, in combination with "the spring s', 
having the head s11, block i, and offset x, and with the 
carrier 6, substantially as described and for the pur- 


pose set fi 


270,688. Rotary Currer, H. Bussell, Boston, 

Claim rotary. cutter’ h having its periphery 
im. To cutter 

moulded or curved longitudinally, and provided with a 

series of cutting blades projecting from a connected 

at their inner 

central hub, and oye ving the of their 

front radial or near! faces reduced 


tudinal curvature of the > af the eather, = 


stantially as and for the pu described. (2) A 
moulded rotary cutter comgusol of a series of sections 
or discs clam upon a central core or mene. wae and 
provided with a series of radial or nearly radial 
cutting blades, the inner portions of the front faces of 
which are cut away or reduced in thickness to a 
the 

wm bey the wi 


270.748. Exnavst Nozzix ror Steam 
Willard A. Clarke, Stillwater, Minn.—Filed Novem- 
ber 13th, 1882. 

Claim.—(1) The combination, with the smoke stack 
ust pipe, of the herein described nozzle 
the aperture m, and the pivotted valve N, 
arranged to narrow said aperture, substantially as set 
forth. (2) The combination, with the nozzle having 
the elongated throat or slot m and the lugs or 


shoulders m? m®, of the valve or cut-off, having legs N!, 
and the recess ni, substantially as set “eo 3) The 
combination of the curved valve-seat, 
valve, the rod pivotted to the valve Fy ie 
through the side of the smoke stack, and evices 
for fastening the rod in different positions for adjust- 
ing the valve, substantially as set 
270,750. PLoven Coutter, David W. Copeland, Low- 
ville, N. ¥.—Fited December 4th, 1882. 
Claim.—{1) In bination with a d 
coulter, a rotary clearer having radial wings and sup- 
~ beg oy and a tapering point below the lower 
in line with the edge, substantially as 


described. (2) In with a recessed 
coulter, a clearer ha radial wings, in - 
nation with vertically juste supporting 
and with a tapering point below the wings in line 
with the edge, substantially as described. 
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London.— 25th August, 1882.—(4 communication 
Stettiner Chamotte Fabrik Actien-Gesellschaft vormal ‘re 
4 
Lenden.— 3th July, 1098-44 fron 
A. Gentilli, Leipsic, and L. C. Alexander, Boulogne.) 
[270743] 
Fat, F. C. Glaser, Berlin.—20th October, 1882.—(A k Ue, 
communication from Dr. 0. Braun and Dr. 0. 
Liebreich, Berlin.) -(Complete.) 4d. 
This relates to the manufacture of fatty matter N yp 44 
ed 
urners, 
This consists partly in so shaping the grooving or 
When imitating in artificial stone or concrete, a ribbing parts and all adjacent parts of the rolls as 
that while the rails are having the grooves or ribs 
Ross.—6th July, 1882.—(Not proceeded with.) > 
This consists, First, in fo as) ve round 
This relates to improvements in the general con- 
struction of the fan. 
19 
(270 539] 
i} 
wit 
e process consists essentially of placing the mate- G Ia] 
rial—for instance, lead—together in the form of hes 
sheets, and then cutting such edges by a knife or HY 
The object is to effect the separation and collection “tt @©E ai! 
! / 
lize 
iS 
\ 
AY 
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THE ENGINEER. 


THE ELECTRICAL TRANSMISSION OF POWER. 
By Proressor Oxtver J. Loner. 
No. III. 

Sincx the functions of hyperbolic trigonometry intrude 
themselves into the discussion of the behaviour of an 
imperfectly insulated line wire, while the hypothesis of 
a perfectly insulated line is but of small practical utility ; 
and soem Soe “er = ed reason, it is customary for 

to learn only circ igonometry, it is necessary 
a few words about They are 
related to the rectangular hyperbola just as the ordinary 
sine, cosine, &c., are related to the circle, and they are com- 
monly written with an h/ after them, to distinguish them 
from the circular functions. The circular functions are 
periodic; the hyperbolic ones are not. The fundamental 
equation of pes trigonometry is 

is 
— sinh? xv = 1. 

The curve 7 = sin 2, or curve of sines, is the well-known 
curve traced by a tuning fork on smoked glass. The curve 
y = sinh « islike the figure. It represents the distribution 
of magnetism ina theoretical bar magnet, extending to 
infinity in both directions with perfect symmetry, and 
passing through O at 45 deg. 


/ 


FIC... / 


7=SINH x 
The curve ¥ = cosh « is the common catenary, or 
curve in which a free chain hangs, its smallest ordinate 


being 1. 
/ 


/ 


Fice. 


7+ COSH = 

The cosh of a small quantity is 1; the sinh of a small 
quantity is equal to the small quantity itself. The sinh 
and the cosh of a large quantity are equal, and are very 
a To calculate the value of the sinh and cosh of a 
fairly small quantity to any degree of approximation 
required, the following expansions are useful :— 

sinh w= + + 
Sac the first term is sufficient if 2 be very small; 
an 
cosh r=1 + 5 + og + 
of which the first two terms are usually sufficient. 

If x is not small, these expansions are not much use, and 
we must then use the following identities, analogous to 
Euler’s expressions for sin and cos, which are given in 
every book on the differential calculus :— 

2 sinh «=e 
2 cosh = 
where ¢ = 2°71828, the natural base of logarithms. 
In the present case we have to deal with the sinh and 


cosh of / BR R being the conduction resistance, and S 
the insulation resistance of the line wire. Now, for the 


short stout line likely to be used for transmission, S is 
likely to be much greater than R, and so the approxi- 


mations 

sin / 
and cosh 4/ =1+ 
will usually be sufficiently accurate. 


But for long telegraph lines S is not so very much 
greater than R, and in these cases we can proceed thus: First 


obtain cosh from the equation 
R? 
and then calculate sinh from 


sinh = 4/(cosh*— 1), 
Sand R 


are eq 

Discussion of the Despretz iment.—Now let us apply 
our equations to the case of M. Marcel Despretz’s experi- 
ments, namely, the transmission of half a horse-power 
along 1000 ohms of ordinary telegraph wire. There has 


been some uncertainty as to the efficiency with which 
this was done, M. Despretz having claimed 60 per cent., 
and M. Cabanellas ha argued the actual efficiency 
was only 20 per cent. e shall find that M. Cabanellas 
is about right, though his reasoning is very air 

The data as quoted in Tue EncinzEr of November 24 
1882, are as follows :— 

Actual power obtained on the brake at the distant end, 
4-horse power. 

Resistance of the wire on each machine, p, = p, = 
460 ohms. 

Resistance of line wire R = 1000 ohms. 

Potential of the wire at sending end, e, = 2400 volts. 

Potential of the wire at receiving end, ¢. = 1600 volts, 

Strength of current = } Ampére. 

The speeds of the machines are also given, but we pro- 
bably need not use them. They are—sending machine, 
2100 revolutions per minute; receiving machine, 1400 revo- 
lutions per minute. The machines were too similar 
Gramme “ carcasses,” wound with extra thin wire in order 
to make them give a high electro-motive force. They seem 
to have been precisely alike, though it might have been 
better to wind the receiving machine with thinner wire 
than the sending. 

In discussing these data, I shall have to assume that 


they are —— correct, though the figures bear the | Case 


impress of being rather round numbers. 
he first thing one is struck with is the poor insulation 
of the line which they reveal. On a perfectly insulated 


line the current ought, of course, to be a > & 
‘8 Ampéres, whereas it is stated only to have been 
Ampéres. 

It is not said whether this current was measured at the 
sending or receiving end; but it must have been at the 
receiving end, for the existence of a leak would tend to 
increase the strength of the current at the sending end 
above ‘8, instead of lessening it. I shall therefore con- 
sider that C, = ‘5. 

To get an idea of the insulation resistance of the forty 
miles of wire—I believe that a return wire was used, and 
that therefore there were eighty miles altogether—we may 
proceed thus :— 

— 
Approximately R = + 


and also approximately S = 
the first of which relations gives us C,; = 1‘l Ampéres ; 
while the second then gives us S = 3333 ohms. 

The data being imperfect, it is difficult to be sure how 
far this is correct, for a slight error in the determination of 
C, would make a og difference in the valueof S. Thus, 
if C, had been really °7,S would have come out 9000 ohms; 
and if C, had been ‘8, S would have come out infinity. 

However, without further information, it is safest to 
assume that C, = 4 is a correct determination, and to pro- 
ceed to calculate S accurately, which we can do by means 
of equation (24). 


C. - sinh 


Solving this as best we can, we find that S = 3100 ohms, 
so we are constrained to suppose that the insulation resist- 
ance of the line employed was only 3-1 times its conduction 
resistance; and as the length of wire was eighty miles, 
this gives the ratio between the insulation and conduction 
resistances per mile as 20,000: 1, which, I believe, a tele- 
graphist would consider very low. 

owever, this is what the figures give, and we will pro- 
ceed on the presumption that it is true. The first thing is 
to write down the value of the required auxiliary quanti- 
ties based on viz. :— 


R R 
sinh = Veoh? 36 — 6 


VRS = 1761 
and now we can obtain all the unknown quantities we like. 
The current at the sending end, by equation (23), was 


1057 1:13 Ampéres. 
The current at the receiving end, by equation (24), was 


as it was stated to be. 


The electro-motive force of the sending machine was 
(see 2), E, =e, + p, C; = 2920 volts; and the opposition 
electro-motive force of the receiving machine was (by 9), 
E, =, — C, = 1870 volts. 

_ The net power applied to the production of the current 
in the armature of the sending machine must therefore 
have been 

P, = E, C, = 3300 Watts, or nearly 44-horse power. 
The gross power conferred by the current upon the arma- 
ture of the receiving machine, part of which was expended 
in friction and in churning the air, was similarly 

P2 = E,C, = 685 Watts, or ‘92-horse power ; 
but of this only about half a horse-power seems to have 
been actually obtained on the brake. 

The theoretical or electrical efficiency is thus 

F= P = 20°8 per cent. 
The actual mechanical efficiency was no doubt less than this. 

It may be instructive to modify this calculation so as 
to fit the hypothesis of a perfectly insulated line wire, 
but we must select data which are consistent with this 
hypothesis. 

Recalculation of the Despretz experiment on the assumption 
that the line was perfectly insulated. 
Case 1: Let the data be 
R = 1000 ohms 
P; = p. = 460 ohms 
€, = 2400 volts 
€ = 1600 volts, 


Then we calculate at once 
c=* = ‘8 Ampéres 
E, =e, + p, C = 2768 volts 
E, = e, — p2C = 1232 volts, 


and the efficiency F = : = 44°5 per cent. 


Case 2: 
Let the data be 
R, Py and Poy aS before, 
= 1600 and C = 3. 
Then we get 
2100 
E, = 2330 , P,=1165 , 
E,=1370 , 685 
and F = 59 per cent.; 
just what M. Despretz thought it was. 
Recalculation on the hypothesis of a fairly insulated line. 
—If the eighty miles of wire had been what a tele- 
phist would call fairly well insulated, S would, I 
eve, have been about 16 R. On this assumption 
VRS = 4000; 


R 
cosh 10313 sinh = 252, 
As 
Hence if the data had been R= 1000 , S= 


16000 , p= 460 , = 2400 , = 1600 , we 
should calculate. 


875 
C, = 1008 = "868 
1008 744 
E, = 2800 
E, = 1257 
P, = 2440 
Ps = 938 
and F = 38°3 per cent. 


Case 2: 

But if S = 16000, e, = 1600, and C. = } had been 
the data, R and p being as before, we should have calcu- 
lated 


é, = 215 

C, = 616 

E, = 2437 

E, = 137 

P, = 1500 

Pp, = 685 

F = 46 per cent. 


It will be understood, I hope, that these hypothetical 
cases have been worked out, not to resuscitate insuffi- 
ciently known data in a particular experiment, but to 
illustrate the influence of various changes on the resulting 
efficiency, to exhibit the kind of calculation which can 
be applied to given data, and also to illustrate the kind 
of data which it is desirable to have recorded. For 
these purposes the above calculations would be just as 
instructive, even if the Despretz experiment had never 
been performed. 

There is one more point, however, which it is perhaps 
important to specify, namely, that it is impossible to 
measure directly the conduction resistance only of an 
imperfectly insulated line. The resistance value obtained 
with the far end to earth will really be not R, but some- 


thing more like — s° When the far end is insulated, 


indeed, S may be measured without trouble, and by the two 
observations R can be readily calculated. But the worst 
of S is that it cannot be trusted to remain constant, and it 
ought to be measured by means of a strong current if the 

ue obtained is to apply to the transmission of power 
case; for an insulation resistance is well known to depend 
often on the strength of the current, and also on whether 
the wire is above or below tbe potential of the earth. 
Hence S is probably best calculated from the transmission 
experiments themselves, as we have been doing. But if this 
be so, R must be really determined in the same way, for all 
that a = measure of the resistance of the line can give 

will be Ris: 

If we can measure electro-motive forces accurately as 
well as currents, the best data to determine ina trans- 
mission experiment are, therefore, ¢,, €, C,, C2, besides,. 
of course, p, and p., the resistances of the wire on the 
dynamos, 

It will probably also be well to make a check determina- 
tion, as ed as possible, of “the resistance of the line,” 


V1Z,: R+8 
Then calculation can proceed as follows :— 


which we can approximately split into factors, as said 
before, viz.: 


1 
or, more accurately, we can combine (23) with (24), and 
obtain R and § with rigour. 

More complete discussion of the Despretz case—Illus- 
trating this point by the Despretz experiment, we shall 
have to suppose that a thousand ohms was not the true 
resistance of the line as stated, but that really the leak- 
shunted resistance 


RS 
1000 ohms, 
Then taking C, = 
q= 2400 
= 1600 
as the data, we can calculate C, thus: 


(21 
1000= (39a) + (826) (4, — +3 Ge) 


whence C, = 833. 
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Hence, without more ado, 


E, = 2785 
Ez: = 1370 
P, = 2320 


= 685 
F = 295 per cent. 

We may mention further that in this case R comes out 
1200. ohms, and S 6000, or S = 5 R. 

If Despretz had recorded the current at both ends of his 
line, he would have saved us a deal of trouble, and as 
this is a very easy thing to do, it should never be omitted 
in a future experiment. 

In a future experiment, then, let it be remembered that 
however many of secon importance be given, 
such as speeds, sizes, &c. &c., nothing should interfere with 
the exact determination of the following six primary 
quantities :— 

Pr Po C, two others. 

What these two other primary quantities are must depend 

upon accessible instruments and = convenience. If their 


constancy can be depended on, Ree and S are the best 


to determine. But ¢, and ¢, will do instead; only it is not 
easy to measure accurately high electro-motive forces in a 
workshop. 

If more than six quantities be determined they will act 
as checks, for they will be connected with the others by 
established formule with which they ought to be consis- 
tent; and if they are not consistent, some of the measure- 
ments are wrong. 

In the present article I have not made use of the equa- 
tions obtained at the end of last week’s article, which 
expressed everything in terms of the big E’s; but for some 
purposes these are convenient. In my next article I will 
summarise them in abbreviated forms and apply them to 
the solution of certain problems of practical interest. 


ON RADIAL, VALVE GEARS. 
By Rosert Hupson C.E. 
No. L. 

Definition and analysis.—Many applications of what is 
termed in these papers “radial” valve gears have been 
recently made public, notably by Mr. Brown, of Win- 
terthur, Mr. Marshall, of Newcastle, and Mr. Joy, of 
London, and it is claimed for the new that it not 
only effects a more equal distributive action, but, in addi- 
tion, does away with much of the friction incident to the 
older excentric gearing. The first object of these papers 
is to give a general analysis of radial gearing, omitting 
all comparisons of separate systems and rival claims of 
different authors, the aim being to explain on scientific and 
mathematical grounds the working and construction of a 
rigid radial system. Hitherto, it seems to me, more prac- 
tical art and tentative experiment have been brought into 
the construction of radial gears than exact scientific 
methods, and this is generally what takes place in every 
new application of an old but latent principle; so that it 
is only after a lapse of time that new systems come to be 
more closely looked into, with the result that their hidden 
geometric forms are brought nearer to the light, and their 
theory and practice reconciled, which constitutes the last 
and most perfect state of invention. In order to avoid in 
what follows adry and uninteresting discussion of generali- 
ties, it will be better to select some particular form of 
radial gear as a kind of groundwork, or concrete expres- 
sion of theoretical formule. The three systems of which 
mention has already been made are essentially one, as far 
as the use of radial rods for the transmission and trans- 
formation of motion is concerned ; but the gear of Mr. Joy 
has been chosen for two reasons—first, because it embraces 
the use of radial rods as well as the radial slot, and again, 
because it has been recently explained to the engineerin 
ee in a paper read by Mr. Joy before the Institution 

echanical Engineers. 


(1) Analysis.—A motion derived from two others may 
assume a lineal, a conical, or a transcendent form, and the 
kind of resultant curve will depend upon the nature and 
relative amount of the component motions. As a rule, 
radial gearing embraces combinations of rectilineal with 
circular paths, giving resultant elliptic motions; but occa- 
sionally these elliptic motions are recombined with other 
circular components, giving finally curved paths of a tran- 
scendent nature. An example of an elliptic motion result- 
ing from the combination of a rectilineal with a circular 
is contained in the gear we intend to study,in which—Fig. 1 
—the centre A describes, practically ing,anellipse path. 
InJoy’s gear the point A, Fig. 1, partakes of the circular mo- 
tion of the crank and the rectilineal motion of the crosshead, 
whilst N, the other extremity of the rod AN, which is a 
rigid bar, is constrained to follow in the path of a circle, 
described about the centre M. Consequently, the point D 
in the rod A N will havea motion derived from the elliptic 
motion of A and the arcal motion of N, and may be classed 
with those secondary combinations before mentioned, 
resulting in curves of a transcendent nature. The elliptic 

of A could be easily traced out from the fact that 
its distance from the centre of the movable crosshead 
is a known constant. Leaving, however, the equation of 
its locus to be determined in due order, it will be clear 
even now that the major axis of its ellipse is equal to the 
course of the piston, and the minor axis to the transverse 
distance between the positions of A when the crank is at 
right angles to the ae path, or, in other terms, 
when the phase of the crank motion is 90 deg. and 


-. 270 deg. approximately. The transcendent h of 
-. D will follow from the known paths of A and N, for if 


‘from each particular position of A a circle of a radius equal 
to AN be described, the point N must be located on the 
circumference of each of these circles, Moreover, it must 
also be located somewhere on the circumference of a circle 
described about the centre N, with a radius equal to MN. 
Therefore, the point N will be defined by the intersections 
-of this last circle with each of the circles described about 


the several positions of A. Wherefore, if the distance | whe 


AD be given, the position of D will be determined by 
setting out the given distance AD in the direction of N. 
But the distance A D is not a given dimension, and there- 
fore has to be determined by a process, which it is one of 
the objects of this paper todevelope. The moving fulcrum 
centre H is constrained to move in a circular slot of a 
radius equal in length to the valve rod, and partakes of 
the elliptical motion of A, in so far that the extent of its 
vibration depends upon the length of the minor axis of the 
ellipse path of A—a fact which Mr. Joy states somewhat 
vaguely when he says that “ H partakes of the horizontal 
movement of the connecting rod to an extent equal to its 
vibration at the point A,” meaning that the chord of the 
arc through which H vibrates is equal to the minor axis of 
the ellipse described by the point A.* The position of the 
centre of the slot follows from the localisation of D, and 
the required amount of lap and lead to be given to the 
slide valve. The extreme point E, to which the valve 
rod is connected, shares in the arcal motion of the ful- 
crum H and the abnormal motion of the centre D. In 
the next few paragraphs it will be sought to establish the 
lineal proportions which the various elements in Joy’s 
gear bear to each other. The first and most important 
of these elements is without doubt the part-rod AD— 


Ficals 


APPLICATION T® OUTSIDE C¥!) (NDER 


A° H, to its vertical position A, H, ; for let the 

A, H, X, made by A, H,, with the vertical, be called 9, 
it will be clear that— 

H, +H, A,—[A, X+H,A,J= 


= H H 


But H,X=H, A, cos¢=H, A, 
therefore— H,H,—A,X=H, A, [1 —cosg]= 


| On the other hand, an effect, equal in magnitude, but 

| opposite in sense, will be produced on the return stroke of 
| the piston, when the lever A E is again vertical. A H 
will then occupy the position A, H,, and again assuming 
H, to be the centre of the slot— 

A, XJ= 


3 3 ° 1 1 o 
H, A, [1—cos 9] = 
| But, A, X=A, X; 
therefore by (1) and (2) 


H, H, >H,H, by2H, A, vers¢; . (3) 
| or in other terms, the amplitudes of travel on each 
| side of the centre line of slot, in a vertical sense, differ by 
‘ twice the versed sine of the angle, which the lever A E, in 


see “~ 1—by which the unequal vibration of the centre 
H in the radial slot is compensated for and corrected. It 
will be, therefore, more in order to determine, first of all, 
this fundamental length A D, and, in the next place, to 
build up the rest of the construction. 

(2) Joy's gear treated by geometric method.—In order to 
determine the element A D, it is absolutely necessary that 
clear notions should exist why this corrective quantity has 
any place at all in the gear, and it is evident that the cause 
of its introduction is explained by the fact that if the lever 
rod D E were attached directly to the connecting rod at 
A—Fig. 1—the fulcrum centre H would describe unequal 
— on each side of the centre of the slot. he 
ollowing extract from a paper of Mr. Joy's has reference 
to this part of the subject:—“ It will be seen that if the 
end D of the lever DE were attached directly to the 
point A on the connecting rod, there would be imparted to 
the centre H of that lever an unequal vibration on each 
side of the centre of the disc K—in present instance the 
centre of the slot. The extent of the inequality would be 
twice the versed sine of the arc described by the end D of 
the lever D E.” Some ambiguity may overshadow the 
exact meaning conveyed in the passage with regard to the 
terms of the definition of the versinal difference of vibra- 
tion, but no doubt can exist as the explicit statement of 
some inequality being im to the lever DE in its 
supposed position of attachment to the connecting rod at 
A. In order to make this point clear, the following 
development is added without at the same time any pledge 
being given that it represents the true interpretation of 


the above extract. Let the elliptic path of A be shown 


in Fig. 2 by its chief four positions A,,A,,A,, A,, and | 


let H,, H,, H,, H, be the correlative positions of the 
fulcrum H, then the part A H of the lever A E—D being 
supposed to coincide with A—would occupy the four 
positions in successive order A, H,, A, H,, A, H,, and 
A,H,. If at the same time A, X represent the half 
minor axis of the ellipse a of A, the distance H, H, 
will exceed that of A, X by the amount due to the 
straightening of the rod as it passes from its initial position 


OF 
= 


its initial position corresponding to the commencement of 
the iin cakes with a line at right angles to the piston- 
path. Mr. Joy further remarks that “this inequality 
would give an unequal port, and unequal cut-off for the 
two ends of the stroke. But this error is corrected by 
attaching one end of the lever E—(D E, Fig. 1)—to the 
vibrating link B (AN), for while the point A on the con- 
necting rod is performing a nearly true ellipse, D is moving 
in a figure, like an ellipse bulged out on one side, and this 
i ity is so set as to be equal to the versed sine of the 
are described by one end of the lever E, (D E)”—the italics 
are my own; “thus correcting the above error, and givin 
an equal travel to the centre H of the lever on each side o 
the centre of the slot.” The context of the above passage 
would tend to show that the quantity expressed symbolically 
in this paper as - 


A, verso 

has a very close relationship with that defined by 
Mr. Joy as “the versed sine of the arc described 
by the one end of the lever E.” But careful note 
must be taken that this vaguely -defined versed sine 
be computed fora circle of a radius equal to A, H,, 
—Fig. 2—and not to the whole lever length, D E, as the 
context of the citation would seem toimply.* In what imme- 
diately precedes it has been proved that the difference in 
lateral travel on each side of the slot centre has for its 
symbolic expression (In Eq. 3) 

2.A,H, vers¢; 
wherefore, in order to correct this error in travel, 
the point of attachment A of the lever AE— Fi 
1 and 2— must be depressed into some position D, 
from which the fulcrum H can be made to work 
symmetrically on each side of the centre of the slot, 
and since (Eqs. 1 and 2) the lateral excess and deficiency 
over and below the normal half travel of the fulcrum is 
equal to 


A, H,. vers 9, 
the effective depression from A to D must be equivalent 
' to the value of this expression. In order to predetermine 
| the value of the quantity, 
A, H, . vers ¢ = amount of depression, 
it is absolutely necessary that the radius length A, H, and 
the angle ¢ be subject to an a priori construction, and it 
will be immediately shown that these two elements admit 
of predetermination for any particular case by means of 
what I have ventured to call the “ virtual circles.” 
The virtual circles—In the gear under consideration 
| there can be no doubt that we have to deal with a certain 
amount of revolution, for it is evident that while the end 
D, Fig. 1, describes an arc about a movable centre H in 
one sense, the other end E of the same lever describes an 
arc about the same movable centre, but in a sense diametri- 
cally opposite. If the motion be carefuily ed, it will 
be seen that supposing the end D of the rod D E, attached 
initially at A, the course of the piston would be a measure 
of the chord of the arc of revolution described by A; and 
it will be shown later that the mid gear travel of the 
slide valve measures the chord of the arc of revolution 
rformed in equal time by the end E of the same rod. 
t will be evident to those who have paid close attention 
to the method used in the derivation of the expression, 
A, H, vers ¢, that it depends for its existence and absolute 


* It should be observed that this minor axis lies horizontally in cases 
re the crosshead moves vertically, as in most marine engines, 


* Since writing the above passage, I have been informed Mr, J 
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valus on this implied revolution of the extremes of the 
lever rod D E always sup’ to be initially attached at 
A. In Fig. 3 is given construction of a system of 


CENTRE LINE OF 
VALVE LINK 


circles, which we have ventured to term the virtual 
circles, They have been constructed by the following 
methods:—({1) Draw two horizontal lines E E and A A at 
a distance a equal to the perpendicular distance from 
the centre line of the valve link to that of the piston rod. 
It can be shown that the chords of the arcs of revolution 
of the extremities of the rod A E will be found on these 
lines. (2) Draw a line X Y at right angles to the two 


lines just drawn. (3) On each side of the line X Y 
lay distances, E, Y and E, Y,equal to the half 
travel of the valve in mid gear, and distances 


A, X and A, X equal to the half course of the piston. 
(4) Join the opposite extremes, E, and A,, E, and A,, by 
the Ly ay lines, E, A, and E, A,, and let the point in 
which these ——— meet be called H,. (5) About the 
centre H,, with radii A, H, and E, ii,, describe two 
circles. ‘These circles represent the amount of revolution 
of the extremes of the rod D E in its initial position A E, 
and for motion in mid gear. It ought to be clear that 
during the time of the stroke the point A, ~~ 2, is 
horizontally displaced from A, to A,, or through a distance 
equal in length to the course of the piston. Moreover, the 
points A, and A, are situated on the centre line of the 
piston rod produced. Consequently it may be safel 
inferred that during the time of the stroke, the rod A 
revolves about the movable centre H, through an angle sub- 
tended by a chord equal in length to the major axis of the 
ellipse path of A, or, in other terms, to the length of the 


iston stroke. Again, if the engine be supposed to be 
ser in mid gear, the centre E will be situated on the 
centre line of the valve link produced whenever the piston 


is at the ends of the stroke. (See this position of E in 
Fig. 1, marked E, which corresponds to the position of 
the mn at the end of the stroke towards the crank 
shaft). Further, the horizontal distance between the 
extreme positions of the end E of the lever, the engine 
working in mid gear, will be equal to the mid travel 
of the valve—that is, while the centre A,—Fig. 2—has 
been horizontally displaced along the centre line of the 
oar to a second position, A,, E, will be horizontal 
isplaced along the centre line of the valve to a lin 

second position—E,—distant from the former by the 
amount of the travel of the valve in mid gear. We do 
not state—what would be absurd—that the centres A and 
E are located on the centre lines of the piston and valve 
link during the intermediate phases of the crank motion. 
What we do state is that the centres A and E are found 
on these centre lines at the ends of the stroke when the 
engine is working in mid gear. More than this, the 
distances between the two positions of the centres, A 
and E, corresponding to the ends of the stroke are equal 
respectively to the course of the piston and the travel of 
the valve in mid gear. Again, since the extreme E of the 
lever rod in its initial position, attached to the connecting 
rod at A, is ee gry through a distance equal to the mid 
gear travel, whilst A is displaced through a length equal to 
the piston stroke, it will beseen thatthe mid gear travel of the 
valve is a measure of the chord of the arc of revolution of 
this centre E. For, in the first place, this revolution of the 
extreme E exists always, even when the travel of the valve 
has been reduced to a minimum; and remains constant, 
neither increasing nor decreasing to any appreciable extent, 
when the mid travel is enlarged to that required for 
working in full gear. Secondly, the difference in travel 
between the full and mid courses of the valve is due, 
not to any additional revolution of the lever rod, but to 
the inclination of the slot. On all these accounts we are 
justified in drawing the inference that the line A, A, repre- 
senting the piston stroke, Fig. 3, and E, k,, repre- 
senting the mid-gear travel of the valve, may be 
looked upon as chords, measuring the arcs of quasi-revolu- 
tion of the ends of the lever D E, supposed in its initial 
position A E, before the element A D has been determined, 
and therefore before the expression A H . vers » has been 
calculated. But, as I have shown earlier in this paper, 
the dislocation of the centre H is due to this virtual revolu- 
tion of the ends of the lever rod. Consequently the 
versinal correction A H . vers ¢, must be deduced from the 
virtual circles, Fig. 3, The next part of the problem is to 
embody the value A, H, vers ¢—Fig. 3—in the element 
A D—Fig 1—in such a manner that the effective depression 
of the travel of H above the centre of the slot may be 
equal to A, H, vers 9. 

Before entering upon this second step in the process of 
construction, I wish to draw attention to the comparison 
of the two systems of virtual circles shown in Fig. 3, 
where one Pape is based on the mid-gear travel of the 

alve, and the other on that for working in full gear. It 
will be remarked how small the difference is in the 
resultant value of the expression A H . vers ¢, amounting 


in the present case to only ;*;in.—Crewe goods engine. 
The seen of this approximate equivalent is to be found 
in the fact that, in going from one system to the other, the 
radius A H increases, whilst the angle ¢ decreases, vice 
versa, Practically, therefore, since the use of the virtual 
circles is restricted to the determination of the element A D, 
it would matter little which travel of the valve were chosen 
as the correlative of the piston course, If all friction were 
eliminated from the gear, the extreme E of the rod DE in 
its initial position would revolve through an arc, the chord 
of which would be equal to travel of the valve at mid gear; 
but in the presence of much friction between the sliding 
block H and the slot, it might happen that the fulcrum or 
block would be retarded in its path, and that in full gear 
this excess of friction might cause an overdue revolution 
of the extremes D and E. In that case it would be well 
to take the full travel of the valve as the normal correla- 


tive of the piston stroke in the construction of the virtual | p 


circles; remembering, however, that the mid-gear travel 
is the true theoretical correlative on which to construct the 
system. In order to apply the elemental correction, A H 
vers . ¢, to the particular gear under consideration, and to 
embody it in the form of a depression of the centre A to a 
lower position D—Fig. 1—it must be well fixed inthe mind at 
what period of the stroke the unequal travel of the fulcrum 
H es itself most especially felt. And on reflection it 
will be seen that this period corresponds to the times when 
H is at its highest tal bout point in the radial slot—that 
is, when the centre A is at the ends of the minor axis of 
its ellipse a At these periods the rod A N will be 
slightly inclined to the vertical—Fig. 4—and slightly more 
inclined when the centre A is ing the lower extreme of 


its minor axis A, than when passing the higher extreme 
A, (Fig. 4). In the figure, the angles of inclination to 
the vertical of the rod A N at these phases of the motion 
are marked by the letters 6, and 9, respectively. Let the 
mean of these two angles be equal to— 

“1+ 


In order to effect the required shortening of the travel of 
the fulcrum H to the extent of 
o H,. vers 
in a vertical sense the initial point of attachment of the 
lever rod at A, must be shifted down the rod A, N toa 
point D, —Fig. 4—such that 
A, D, cos 0, =A, H, vers ¢, 

in which A, H, and are found by means of the virtual 

i Consequently, by the above equation, 

2D, =A, H, vers 9, 
cos 6, 

or graphically, as in annexed fi Let then the rod 

2A, be shi into the new posi- 
tion E, D,, corresponding to this 
value of A, D,—Fig. 3. It will be 
observed that in the very act of shift- 
ing the rod into its new position the 
centre of the slot H, is depressed into 
a new position H,, and glides down 
the mid vertical line ON through a 
distance H, H,. A new source of 
error is thus introduced into the 
travel of the fulcrum H, insomuch that the corrective 
element A, D, is no longer referred to the centre of the 
slot in its initial position H,, so that the travel of the 
fulcrum becomes related to a new centre H,, and to a 
new centre line P, H,. Consequently, by reason of this 
depression of the original centre of the slot, the course of 
the fulcrum above the centre will be longer than that below 
it by the amount 

2(H, H,), 


or twice the displacement of the centre. Therefore, in 
order to eliminate this new error, the point D, —Fig. 4— 
must be farther depressed along the rod A N into a posi- 
tion D,, such that 

D, D, = 4H, 
in observed that in the act of shifting the rod 
E, D, into its new and corrected position E, D,, a further 
but relatively less displacement of the centre of the slot is 
introduced, the amount of which is equal to H, H,; 
therefore the centre D, must be shale Segoennd into a 
third position D,, such that 

y 

The immediate effect of this third removal of the rod 
E, D, into the position E, D, upon the centre of the slot 
H, is ni; or is so infinitesimally small as to be neglected. 
But it cannot have escaped observation that the rod E, D 
has been gradually increasing in length in its from 
the initial position E, A, to its last position E,D,. This 
lengthening of the rod is not without its influence on the 
travel of the fulcrum, in so far that, when the rod AN 
is vertical, the distance A, H,, which was the distance of 
the fulcrum H from A,, in the initial position of the lever 
rod, has become lengthened into D, H,. Consequently, 
the relative movement of the fulcrum H will be affected mn 
position, and driven up vertically higher in the slot by an 
amount equal to the difference 
D,H, —A,4H,; 


It will be 


wherefore, to correct this excessive elevation of the fulerum 
in its travel above the centre of the slot, the point D, 
must be farther depressed along the rod A N into a posi- 


tion D,, such that 

D,D,=D,H, —A, H,. 
The new pulies of the lever rod will be E, D,, and a 
slight displacement of the centre of the slot, from H, to 
H.,, will follow this further depression of the centre D; 


wherefore the centre D must be lowered once more 


5 


its — so D,, in order to provide against the last 
decentralisation of the slot. e last of the 
centre D will in general be followed by no visible effects 
upon any of the centresof motion; eo that H, and H, are 


the coincident, and therefore final positions of the cen 


a 


taken off by the dividers and — along the rod AN. 
The angle 9,, admitted into the determination of the value 
of A, D,, is generally so small that the corrections for suc- 
cessive decentralisation need not be divided by its cosine, in 
order to resolve them along the rod A N, supposed to be 
in the position corresponding to that of A when situated at 
the ends of the minor axis of its ellipse path. We pro- 
ceed to apply the principles explained in the f i 
pages to the gear of the London and North-Western 
engine, recently built at the Crewe Works, under the 
superintendence of Mr. F. W. Webb. Each step in the 
process of construction will be numbered, and reference 
will be given where required to the earlier pages of the 
paper, in which will be found the demonstration of any 
unexplained principles. 


MANHOLE PACKING. 


A CORRESPONDENT of the Scientific American 
tem of packing manhole lids shown in the accompan; 
He says that the best packing for the same is a piece of ordi 
rubber tubing of an internal diameter of about @in., cut and joi 


together. Both ends of the tubing are cut on a long bevel, the 


ends a a together by simply putting into them a rol. 
common drawing paper, the spring of the paper being sufficient to 
keep the adjustment until it is in its place. manlids are 
common, blow-outs often occur, and that means delay and a 
niary loss. The roughest surfaced manlid will be made tight by 
this method, and the cost does not exceed that of plaiting a gasket. 


To protect the iron from the effect of sulphur contai in the 
rubber, coat the tube with blacklead. 
Krne’s ENGINEERING SocreTy.—At a meeting 


will be a discussion next Tuesday on “‘ Motive Power for Tramways.” 

A LaRGE SAFE AND STRONG-ROOM.—On Saturday week Mesars. 
Chubb and Sons explained to a large number of visitors to their 
works, Glengall- , S.E., the construction of a large safe 
weighing nearly twenty tons, made for the Government of the 
Argentine Republic, and of an iron strong-room of 1100 cubic feet 
capacity built fora London bank. The fire and thief-resisting safe or 
room, completed for the Credito Publico Nacional of Buenos Ayres, 
is 9ft. 10in. high by 15ft. 9in. wide by Sft. 4in. deep, and is made 


, and secured 
by angle iron flat bars, about 5in. 7 din., riv 
air chamber and cases of non-conducting material make up a 


obtained through doors of steel, with an inner flame-proof 
d by a ber of heavy bolts, which are locked by a 

key of the size of an ordi latch key. 

heavy doors could be sec 


a being 
electric time Tock, which itself locks and unlocks the door on the 
inside at any times the owner pleases. One of these locks, it will 
be remembered, was exhibited at the Crystal Palace 

Exhibition last year. The inside is fitted with shelving, 


drawers for holding Government bonds and papers. The work of 
erecting this room a <r four mont It will now be 
taken to pieces, and re at Buenos Ayres by Messrs. Chubb’s 


workmen, when it will be used for securing the 
of the Government of the Argentine Republic, who, some years 
ago, when the Government offices were destroyed by fire, had thei 

important State documents saved in safes by the same makers. 
The larger strong-room measures 9ft. Gin. high by 17ft. 3in. wide 
by 15ft. deep outside. It is not intended to be fire resisting, as it 
will be fixed inside a fire-proof building, but the plates in its 


3 | construction are all lin. thick; the roof is supported moe 


channel iron beams, and the sides and floor are 

bars and angle iron. The total weight is 24 
estimated to be large enough for the in of £48,000,000 
in gold. After ae ee these safes the works were 
These now contain the whole of Messrs. Chubb and Company’s 
manufacturing departments, comprising safe and lock making, and 
tin and plate working. Over 200 men are employed. Two engines 
of 50-horse power, and double sets of boilers, drive the machinery 
employed, which is not special. The yearly turn-out is about 
1000 safes, strong rooms, and iron doors, and 40,000 locks. Over 
1,000,000 of the patent detector locks have been made. The work 
is all piecework. It was stated the average length of time each 


tons. 


man has been in the firm’s employ is seventeen years, 
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CAISSON FOR THE GRAVING DOCK, 
LYTTELTON, NEW ZEALAND. 


Iv our impression of the 11th August, 1882,wegave a general de- 
scription, with illustrations, of the graving dock recently completed | 
for the Harbour Board of Port Lyttelton, and we now describe the | 
floating caisson for closing the dock, and give illustrations above | 
and on page 142. The caisson is made to suit a check in the | 
masonry, having a width across the entrance, between the edges | 
of the beating faces of the quoins at cope level, of 62ft., and a | 
depth from the cill to the level of the cope of 27ft., the breadth 
of the bearing face of the check being lft. The width of the 
caisson is 12ft. at the top, 13ft. 4in. at the pump deck, and 19ft. 
at the water ballast deck, from outside to outside of sheathing. 
The bearing faces, one on each side, which have been carefully 
fitted to the stone face, are made of greenheart blocks, fixed with 
through bolts, and with wood screws through angle irons rivetted 
to the sheathing—see Fig. 9. It will be seen by reference to 
Figs. 2, 3, and 9, that the body of the caisson is formed with a 
bilge, like an ordinary ship, but with stem and stern alike. The 
keel plate is 2ft. broad and #in. thick. For facility of shipment 
the frames, of 3}in. by 44in. by }in. angle iron, are made in 
three parts, the junction between each contiguous part being 
effected at the water-tight decks. The sheathing is formed of 
wrought iron plates, varying from jin. garboard to gin. upper 
strakes. The decks, shown by Figs. 1, 2, 3, and 4, are made of 
wrought iron plates on deck beams, supported at their centres 
by stanchions, the lower deck being further supported 


by transverse tension bars. These decks divide the caisson into 
three compartments; the lower one constituting the brick 
ballast and air chamber—tidal if desired; the intermediate, the 
tidal water chamber; and the upper one the pump chamber. 
The upper or roadway deck is formed of 6in. red pine planking 
on deck beams, braced horizontally by wrought iron diagonal 
ties. In order to minimise oscillation from stem to stern, which 
often renders caissons unmanageable, two full bulkheads have 
been introduced into the lower compartment, and two half bulk- 
heads into the intermediate one, by which the movement of the 
water to and fro is retarded. Communication with the lower 
chamber is obtained by a water-tight trunk 3ft. square in section, 
passing down through the intermediate chamber, and with the 

tter by a manhole with a water-tight door. The ingress and 
egress of water to the water compartments is effected by means 
of two 18in. and two 10in. conical valves worked from the road- 
way deck by powerful screw gear attached to their spindles, 
which are shown in Figs. 1, 2,10, and 11. For pumping the 
chambers when required—which seldom occurs, as the ballast 
water is emptied into the graving dock when dry—two of 
Messrs. Blundell Bros’. 5in. “Waterwitch” pumps have been 
placed in the upper chamber, with suction pipes reaching to 
the keelson. When pumping is in progress orders are given to 


| the men at the pumps through a scupper box with screwed cover | and 8, which serves the purpose well. It consists of a gun-metal 


in the roadway deck, through which the water in the lower | roller on each side on gudgeons of the same metal in cast iron 
chamber will also be gauged by a graduated rod placed in the | bearings, and two circular-backed castings fixed to the apron of 


| water-tight trunk. Escape of air from the tidal water chamber | the dock, on which the rollers move, so as to bring the green- 


is provided for by eight cast iron pipes fixed to the pump deck heart against the masonry check. 

and the sheathing, each of which are pierced with suitable holes.| The ends of the roadway deck are provided with folding steel 
The placing of the caisson, and the mooring when not in place, | chequered plates or gangways, which rest upon the masonry cope 
are facilitated by four mooring rings fixed to each side of the | to allow cart and other traffic to pass on and off the caisson. 
sheathing—Figs. 3 and 4—and by four mooring bits, with suit- | The cost of the caisson delivered at Glasgow Harbour was £3160. 
able chains, &c., and four fairleads fixed to the teak waterway, | It was constructed by Messrs. William Arrol and Co., contractors, 
flanking the roadway platform, to which is also fixed a folding | Glasgow, from the designs and under the superintendence of 
railing in eight sections. The adjustment of the caisson to the | Messrs. R. B, Bell and D. Miller, MM. Inst. C.E., Westminster 
masonry check is effected by the gearing shown in Figs. 5, 6,7 | and Glasgow. 


A NEW ALLOY. and drawn into wire of 22 w.g., 62 tons per square inch. It can 
Mr. ALEXANDER Dick, well known as the inventor of phosphor | be made as hard as mild steel, and when melted, we understand 
bronze, has, after devoting himself to the further study of copper | that it is “— liquid, producing very sound castings of a close, 
and zinc alloys, succeeded in producing an alloy which he calls fine grain. e colour can be varied from that of yellow brass to 


“Delta metal” which has some remarkable mechanical and | that of fine, rich gun-metal. It takes a high polish, and when 
Results of Experiments to ascertain the Elastic and OWinats t an Strength, &c., of “‘ Delta Metal,” received per Alexander 


Original. | Stress. 3 g Ss Extension set in 10in. 
2 < <4 < 
Q Bar L., in. | sq.in.| Ib. Ib. |pr.cent.|pr.cent.| |pr.cent.|pr. cent.|pr. cent. pr. cent. 
1} diameter 
3939 As drawn 17000 65°9 15'0 | 88°511 O°1l 0°82 3°73 8°8 Granular and silky 
Bar II. 
8940 | 1°000 82°38 19°9 | 76°817 | 10°80 | 16°90 17°5 Granular and silky 


ALEXANDER D: 
"110, E.C. 90, Southwark-street, London, 8.E., Davin KirKaLpy. 


hysical properties, and appears to be as much superior to brass , exposed to the atmosphere it tarnishes less than brass. A valu- 
BF nlae bronze ib 0 penenstad or steel to co: The chief | able peculiarity of Delta metal is that it can be rolled and forged 
advantages that he claims for Delta metal are great strength | hot, whilst it also stands a certain amount of drawing and 
and toughness. We are further informed that Delta metal hammering when cold. We give above a tabular report on 
cast in sand has a breaking strain of 21 to 22 tons per square | experiments by Mr. Kirkaldy. 

inch ; rolled into bars or forged, over 33 tons per square inch ; | 
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RAILWAY MATTERS. 

Tue public debt of New South Wales is in round numbers 

£18,000,000, and the railways alone have been valued at 
£25,000,000. 

Tue Marquis of Lorne has announced that the eastern 


rtion of 
the Canada Pacific Ra’ 


ilway is expected to reach the Rocky 
Mountains before the end of the present year. 

TENDERS have been invited by the New South Wales Govern- 
ment for the construction of the section of the proposed railway to 
connect the southern and northern lines, which extends from near 
Homebush to the river Hawkesbury. 


Tue boiler of the steam navvy used in constructing the High 
Blantyre and East Kilbride Railway burst on Wednesday morning, 
killing the engineman and injuring the fireman. The upper part of 
the boiler was blown to a distance of fifty yards. It is stated that 
the boiler had been twice repaired since Monda . 


THE last up train from Swansea to London on Saturday had a 
narrow escape of being carried into the river Wye. It had just 
passed Symond’s Yat station, on the Ross and Monmouth line, 
when a large mass of the embankment at that spot between the 
line and the river slipped into the water, carrying about eighty 
yards of the ballast from under the line. 

At Wednesday’s meeting of the City Commission of Sewers, the 
award of the arbitrator appointed by the Board of Trade was 

resented with reference to the ventilation of the Metropolitan 

trict Railway. Captain Galton had decided that there should 

be one opening in Queen Victoria-street, near Bennet’s-hill, 50ft. 

long by 6ft. 4in. wide, and another opposite the steps into Lower 

on 23ft. by 3ft. 10in., each with ustrades 8ft. 
igh. 

THERE are now in the United States and Canada 415 wultes 
street railway companies, These companies employ about 35, 
men, and run 18,000 cars. More than 100,000 horses are in daily 
use, to feed which it requires annually 150,000 tons of hay and 
11,000,000 bushels of grain. These companies own and operate 
over 3000 miles of track. The whole number of passengers carried 
annually is over 1,212,400,000. The amount of capital invested in 
these railways exceeds £30,000,000. 

THE railways of New South Wales have always been looked upon 
asa good investment for the Colony if they did not, the Colonies 
and India says, yield any direct money return, actually pay better 
dividends than the average of English railways, promoted with a 
view to profits. Mr. Dibbs says that ‘“‘even at a tariff of railway 
charges lower than those in existence in any other of the 
Australasian colonies, and carne | reduced to the lowest point 
for the purpose of more effectually developing the resources 
of the country, our net railway income is in excess of the 
whole amount of the annual charge for interest on our public 
liabilities.” 

Durinc the past week the floods have caused much a 
trouble. In the Somersetshire district the water reached a dept 
of 25in. over what was the level of the Great Western main line, 
on which locomotive traffic would be impossible had the company 
not raised their line 18in. after the heavy floods three years ago. 
Instructions were issued to the engine drivers to stop before enter- 
ing the water; no two trains to meet in the water; up trains to 
be first, and speed not to exceed five miles an hour. A 
long piece of line between Ferns and Enniscorthy was torn up and 
a goods train from Harcourt-street, Dublin, was thrown off the 
line. The water was up to the foot-boards. 


Tue directors of the Caledonian Railway gave their reply to the 
memorial of the men on Tuesday. It states that the mineral 
engine-drivers and firemen will be allowed half-an-hour before 
leaving and another half-an-hour after returning to the shed. 
Engine-drivers, firemen, and brakesmen will be paid overtime at 
the ordinary rate. The trip system will be extended when 
practicable, to prevent overtime as far as possible. The three- 
shift or eight hours’ cabin arrangement for signalmen will be intro- 
duced. The hours of mineral brakesmen will be reduced from 
twelve to ten. The hours of yardsmen will be twelve, but relief 
men will be age in winter when nec . Thedirectors add 
that it is their desire to reduce Sunday ia ur to the lowest 
possible limit. 

A NEw automatic coupling, suitable for English stock, is being 
brought out by Messrs. Wright and Pethick, of Plymouth. In one 
form of the coupling a slot or opening is provided in the end of one 
_—— with lips to direct the entrance of a spear-head upon one 
draw bar of the next carriage. Two of the edges of this spear head 
at right angles to the s - upon the carriages being brought 
together the aeenrbenl ts tsnal round until it enters the slot, and 
having passed through immediately resumes its former position at 
right angles to the slot, under the influence of a spring or weight, 
and the carriages are at once automaticall ps To release 
them, all that is necessary is to turn the draw bar to which the 
head is attached by a lever at the side of the carriage, and the 
uncoupling is effected as easily as the coupling, and without the 
man getting between the buffers. The lever can be fastened down 
if desired, so that the carriages may be run up against each other 
without coupling. ; 

THE report to the directors of the Mersey Railway Company by 
the engineers, Messrs. Brunlees and C. D. Fox, which will be 
presented at the meeting of the company next Tuesday, states 
that :—“‘ During the half-year the contractor, Mr. Wad ell, has 
used every exertion to push forward the works, concentrating his 
efforts chiefly upon the headings, and upon the tunnels under the 
river. The headings have now advanced to a total length of 717 
yards, of which about 182 yards are under the river Mersey, and 
are being lined as they proceed. The excavations for the main 
tunnels have proceeded to a total length of 1054 lineal yards, and 
have been lined with brickwork for a length of 939 yards. 
The sandstone rock continues of the same satisfactory character. 
In order to expedite the work, arrangements have now been 
entered into for excavating the heading on the Birkenhead side by 
means of a machine designed by Colonel Beaumont, driven b 
compressed air, A prelimi trial has been made in the sand- 
stone rock on the surface, which gave good results, and from 
which Colonel Beaumont estimates that a speed of 30 lineal yards 
per week could be attained.” 

AN alarming accident took place near Cannon-street on Wednes- 
day morning, by which three trains were brought into collision. 
At a quarter past ten o’clock, the busiest of the day, as the 
South-Eastern train leaving Hastings at 8.20 a.m., and due at 
Cannon-street at 10.20, was proceeding towards the City terminus, 
the semaphore signal over the Stoney-street box being admittedly 
“clear,” a train came round the curve from Waterloo and into 
violent collision with the three hindmost carriages of the Hastings 
train, which were a brake van, a third-class carriage, and a first- 


‘in ou n, the escaped. e collision threw 


a carriages on to the up loop line—from 
London Bridge—and just at this moment the up train from Maid- 
stone came up and ran into the already dismounted carriages, the 
effect of this being to throw the tender of the engine of the Maid- 
stone train off the metals, All the up and down roads were 
blocked, It was not until one o’clock that the lines were clear so far 
as the rolling stock was concerned; but it was considerably later 
before a train could enter or leave Cannon-street owing to the 
condition of the ————- way. It is said that the passengers 
of the loop line train had a narrow — and but for the 

that it was moving very slowly, a te ble disaster might have 
occurred. As the trains crawl round this part of the line, it may 
be asked where were the brakes, and why were not the trains 
e damage done to the 

-ng stock is great, 


NOTES AND MEMORANDA. 


CopPER, in the presence of air free from carbonic acid, is very 
energetically attacked by a solution of sal.ammoniac. 

To liquefy ozone, MM. Hautfeuille and Chappuis compressed a 
mixture of oxygen and ozone, in Cailletet’s apparatus, under a pres- 
sure of 125 atmospheres and at a temperature which was probably 
—100 deg. (—148 deg. Fah.). When operating with a gas not con- 
taining more than 10 per cent. of ozone, the blue colour was very 
marked in all the chilled portion of the capillary tube. When the 
ozone is liquefied in the capillary tube, it preserves its condition for 


MISCELLANEA. 


Towarps the Aveling Memorial Fund a sum of £343 7s. has 
now been subscribed. Mr. R. Prall, of Rochester, is the honorary 
secretary, to whom subscriptions should be sent. 

THE name of the Crown Prince Archduke Rudolphus, of 
Austria, has been placed at the head of the list of the patrons 
of the International Electric Exhibition, Vienna, 1883. 

ARRANGEMENTS finally have been made to determine correct 
Australian longitudes. This was to be done early this year, when 


a considerable time, even under atmospheric pressure, so that it 
can be examined and even withdrawn for a few moments from the 
chilled tube. 

Mr. DesmMonp G. FirzGERALp has recently demonstrated, by 
experiments we have witnessed, that carbon may be oxidised in a 
form of voltaic cell. In the experiments, gas retort carbon, and 
even common gas coke, have been employed as the positive element 
of a voltaic couple, ins of a zinc plate or bar. The electrolyte 
employed is not a fused salt, but is liquid at ordinary tempera- 
ture. With a plate of carbon, of which the immersed portion was 
about 1°3 square inch, the current on short circuit was 0°028 Am- 

re. Through an external resistance of 20 ohms, the current was 

0132 Ampére. This experimental fact is one, it need hardly be 
said, of high scientific interest, but at present it is looked upon as 
of no commercial importance. 

Herr PFAUNDLER described in a recent Wiedemann’s Annalen 
an explosion of a zinc-plate oxygen gasometer. Dr. Loewe states 
that to protect oxygen or atmospheric air from admixture of car- 
bonic acid or acid vapour from the air of the laboratory, he has 
for many years placed them over lime-water. Some 20 to 
30 grs. freshly slaked lime, in a powdered state, is placed in a 
strong linen bag, which is tied with cord just above the contents, 
and hung near the outflow tube of the water vessel of the gaso- 
meter. ‘This ensures that all carbonic acid and acid vapours 
which the water of the gasometer may in time absorb from the 
air, are neutralised by lime-hydrate, and rendered innocuous. 
There is the further advantage, for elementary analysis, that the 
potash or soda lye, which is preferred for washing the gases, 
remains long quite caustic, and thus serves—as it ought to do— 
less for purification of the gas than as an indicator of the gas 
current. 

In their report on the water supplied to the metropolis during 
January, presented to the President of the Local Government 
Board, Messrs. W. Crookes, F.R.S., W. Odling, and Dr. C. 
Meymott Tidy say: ‘‘The condition of the water during the past 
month, in respect both to*its general freedom from colour and 
turbidity and to its state of aération, has continued, notwithstand- 
ing the renewal of the river floods, to be eminently satisfactory ; 
while there has not been any appreciable increase in the propor- 
tion of its dissolved organic matter. Thus the maximum quantity 
of organic carbon found in any a of the water was 0°320 part 
in 100,000 parts, the average of all the samples examined during 
the month being 0°217 part, as against an average of 0°210 part in 
the previous month. The maximum of 0°320 bow of organic 
carbon in 100,000 parts of water corresponds to a little over half-a- 
grain of organic matter per gallon; and even this amount was 
present in one exceptional sample only out of the 189 samples 
reported on.” 

In many parts of Switzerland, the Geneva correspondent of the 
Times says, are often found smooth flat stones, evidently hand 

lished, and covered with dots, lines, circles, and half circles, 
The origin and use of these stones, known among country people 
as Schalensteine, have long been a moot point among the learned. 
Herr Réidiger, of Bellech, in Solothurn, says Schalensteine are 
neither more nor less than topographical charts, as a comparison of 
them with any modern map of the districts in which they are 
found will show. The engraved dots correspond with existin 
towns and villages, the lines with roads, Even the fords Pe 
mountain passes are indicated. Herr Riédiger has examined many 
of these stones from various parts of the country, and he possesses 
a collection, picked up in Solothurn, which form together a map 
of the entire canton. Another significant circumstance is that the 
Schalensteine are mostly found at intervals of about two hours— 
say, six miles—from each other, and at spots where several roads 
meet. The former Herr Rédiger calls ‘‘ headstones ”—Hauptsteine 
—the latter he denominates ‘* by-stones "—Webensteine. If he be 
right in his hypothesis, the places where these stones are met with 
possessed considerable populations long before the dawn of history ; 
even the villages shown on the Schalensteine must be far older than 
the Christian era. 

Dr. FRANKLAND reports to the Registrar-General the results of 
the chemical analyses of the waters supplied to the inner, and por- 
tions of the outer, circle of the metropolis during the month of 
January. He says the Thames water supplied by the West 
Middlesex, Southwark, Grand Junction, an pole § Companies 
was of somewhat inferior quality to that of the previous month. 
Last month we were obliged to warn people that this depresssion 
of the Thames water means nothing, though thus spoken of from 

a chemical — of view. It is of excellent quality for drinking 
urposes. Further on in this report Dr. Frankland says: ‘‘ The 

he Company’s water, on the other hand, showed a slight im- 
peoreents being the best of the Thames waters, whereas in Decem- 

r it ranked last. With the exception of the Southwark and 
West Middlesex Companies’ supplies, which were slightly turbid, 
all the Thames water was efficiently filtered before delivery. The 
Southwark Company’s water contained moving organisms.” This 
gives some idea of the way in which he uses qualitative expres- 
sions when talking of purity of water. Here we have him speaking 
of a water as slightly better than in the previous month, when it 
ranked last. Now, because of what he calls a slight improvement, 
he places Chelsea water as the first and best of the Thames waters. 
Thus, according to Dr, Frankland’s own words, there is only a 
slight difference between Thames water at its worst and at its 
best, and at its best, even in January, it is as good as water which 
he praises in the highest possible terms. 

M. CHEVREUL found metals to have, in certain cases, a remark- 
able influence on the oxidation of oils. Recently, the Times says, 
M. Livache has used, in this relation, finely divided metal—such 
as is got by precipitati instead of metallic plates, and the effect 
is greatly increased. He thus tried lead, copper, and tin, and 
found lead to have the strongest action. If precipitated lead, 
moistened with oil, be exposed in air an increase in weight is very 
soon observed, and this is greater the more siccative—or drying— 
the oil. With linseed oil, the increase of weight reaches a 
maximum in 36 hours; whereas, ex d alone to air, the oil 
would take several months to reach this maximum. A solid and 
elastic product is obtained. With non-drying oils the increase of 
weight is much less, and takes much longer to be completed. The 
result in question, M. Livache points out, cannot be attributed to 
a simple division of the matter, allowing more active circulation of 
air, for the same experiment made with various other substances in 
fine division does not result in any like increase of weight; the 
effect here is merely like that in the case of a thin layer of oil 
exposed to air. The change in the other case must be attributed 
to a direct action of the metal. Operating with different oils, M. 
Livache found the increments of weight proportional—except in the 
case of cotton seed oil—to those observed in the fatty acids of the 
oil ex: to air for several months, He suggests that industry 
may derive certain advantages from the facts observed. Thus, a 
rapid method is indicated of — dry from non-drying 
oils, Further, the heating of o might he advantageously 
replaced by a circulation in contact with air and in the cold state, 
over iron or fine plates having precipitated metaliic lead on their 
surface. The oils so obtained would be always less coloured, and 
would retain great fluidity, while the objectionable odours and the 
path fire which attend the present mode of treatment would 

av 


the boundary between Queensland and the adjoining colony will be 
clearly defined. 

We are requested to state that the business of Messrs. John 
Bagnall, Sons, and Co., of West Bromwich, is being carried on by 
the name of the firm and the remaining 

tered. 


THE boring of a tunnel 4000ft. in length under the river Hudson 
at Weehawken, N.J., has been completed. Most of the tunnelling 
has been boring through rock from several faces, entered by five 
shafts, seventy air rock-drills having been employed on these faces. 
The tunnel is 27ft. wide and 21ft. high. 

A suGAR house is being erected at Chicago for treating 
12,000 bushels of Indian corn daily. As each bushel of maize 
yields about 28 lb. of sugar, the 7 gener will be, it is estimated, 
about 50,000 tons yearly. he buildings, occupying nearly 
25 acres, will cost about £320,000; and the boilers will be of 
7000-horse power. 

THE Governmental North German Gazette refers reproachfully 
to the fact that the North German Lloyd Company has ordered 
from a well-known Clyde firm a couple of steamers, each of 2500 
tons burden and 6000-horse power. Such conduct, it suggests, is 
both unpatriotic and anti-pr ionist—two ve i faults in 
the eyes of the German Chancellor and his accredited organs. 


THE effect on plants and shrubs of the products of combustion 
of gas is showing itself already at the Crystal Palace Exhibition. 
An enormous quantity of gas is being burnt in parts of the nave, 
and the big lamps are closely spaced. . Yet there is an absence of 
what we may call an atmosphere of light, which is observable 
where the electric arc lights are used, though they are much fewer 
in number, 

PHILADELPHIA derives an annual revenue of £2400 from tele- 
graph, telephone, and electric light companies, for the use of its 
overhead and underground wires. Each company makes a return 
annually of the number of poles, &c., and a payment of £1 per 
annum for each mile of wire used for telegraph or telephone pur- 
poses, and £3 per mile per annum for electric lighting fg so is 
required. There are at present about 10,000 miles of wire in the city. 

Ir is stated on very good authority that to work the Edison 
electric plant for lighting the corridors of the House of Commons 
an American steam engine is to be employed. This is probably 
quite true, and shows the advantage we give the Americans by 
importing their engines free of duty, while they charge us a duty 
of about 40 per cent. We may hope that when the engine does get 
into the House of Commons, it will answer its purpose better than 
= . those brought over to this country for the same purpose 

ve done, 


THE importation of tin-plates into the United States has increased 
in a remarkable degree within the last few years. The imports in 
1870 were 1,507,000 boxes; in 1875, 1,920,000 boxes; in 1876, 
1,800,000 boxes; 1877, 2,140,000 boxes; 1878, 2,160,000 boxes; 
1879, 3,120,000 boxes; 1880, 3,380,000 boxes; and in 1881, 3,600,000 
boxes. There are about twenty boxes of common tin-plate to the 
ton. Two of the chief causes of the increased demand for tin in 
the United States are found in the enormous canning industry and 
the growth of the tin-roofing business. 


M. DEHERAIN, who has been following up Dr. Siemens’ experi- 

ments on the electric light and vegetation, reports on the result of 
experiments on plants at the Electric Exhibition at the Palais 
d’Industrie in 1881, and sums up his conclusions thus:—(1) The 
electric arc light emits radiations which are injurious to vegetation. 
(2) Most of these radiations are arrested by colourless glass. (3) 
The electric light emits radiations powerful enough to maintain 
plants in vegetation for two months and a-half. (4) The beneficial 
radiations are not sufficiently powerful to cause the growth of 
—-s seeds or to allow of the maturation of fruit in older 
AccorDING to the Registrar-General’s weekly return for the 
week ending February 10th, the annual rate of mortality in twenty- 
eight great towns of England and Wales averaged 23°5 per 1000. 
The six places in which the death rate was lowest were Derby, 
Cardiff, Huddersfield, Norwich, Brighton, and Plymouth. In 
London 2888 births and 1631 deaths were registered, or 17°1 and 
9°7 respectively per hour. The annual rate of mortality from 
all causes, which had been equal to 20°4 and 21°7 per 1000 in the 
two preceding weeks, was 21°5 last week. During the first six 
weeks of the current quarter the death rate averaged only 21‘1 
per 1000, against 31°0, 24°5, and 26°6 in the corresponding periods 
of the three years 1880, 1881, and 1882. 

Durine the past three years ivory has risen at least 100 pez 
cent. in value, and pearl, which is also largely used in hafting 
cutlery and other goods, has advanced very materially in the same 
period. The Manila shells, which are the chief sources of supply, 
could be bought for £8 5s, per cwt. last May, but in December they 
realised from £11 15s. to £12 10s. per cwt. During the past ten 
months the value has increased from £160 to £240 and £250 per 
ton. At the London sale, which has just been held, the quotations 
were rather lower, but the pearl shells were again in great demand, 
and the high rates charged by cutters will be maintained. Cutters 
occasionally come across valuable pearls in the shells. A very large 
and finely-shaped pearl was recently found by a Sheffield workman. 
A substitute for ivory is yet wanted ; none of those tried will take 
the polish of the natural ivory. 


At the Congrés de Mécanique Agricole, which was held in Paris 
in connection with the annual cattle show, the following resolu- 
tions were passed :—(1) Comparative trials of implements should 
be made at the district agricultural shows and by the agricultural 
societies ; there should be a central station for trials calculated to 
‘determine the absolute value of implements, similar to that which 
exists in Austria. (2) The rates for carriage of agricultural imple- 
ments need revising; and extrarates for single parts weighing from 
5 tol0tonsshould be suppressed. (3) The state is petitioned to grant 
special subsidies to societies which form syndicates for the generali- 
sation of bi and impl ts. The Congress also passed 
votes with the object of securing a diminution of the tax imposed 
on those who let out machinery for hire; uniformity in railway 
rates for the carriage of agricultural implements; a fostering of 
technical instruction connected with the application of mechanical 
engineering and agriculture; and the undertaking of irrigation 
works by the Government, 

THE total number of houses inspected by the officers of the 
Sanitary Protection Association during the year 1882 was 362. Of 
these 21, or 6 per cent., were found to have their drains entirel 
choked up, and no communication whatever with the sewer; 
the foul matter sent down the sinks and soil-pipes simply soaking 
into the ground under the basement of the houses. In 117 houses, 
or 32 per cent., the soil-pipes were found to be leaky, allowing 
sewer gas, and in many cases liquid sewage, to escape into the 
house. In 137, or 37 per cent., the overflow pipes from the 
cisterns were led direct into the drains or soil pipes, allowing 
sewer gas to pass up them, and contaminate the water in the 
cisterns, and in most cases to pass freely into the house. In 263, or 
nearly three-fourths of the houses inspected, the waste pipes from 
baths = were to into the drain or 

jipes, thus allowing the ibility of sewer gas passing up them 
me of being led outside the house, and made to discharge over 


trapped gullies in the open air, as they should be, 
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GAS EXHAUSTERS, BECKTON GASWORKS. 


MESSRS. GWYNNE AND OO., ESSEX STREET, LONDON, ENGINEERS. 


THE system of concentrating the manufacture of gas in one 
locality is not without its drawbacks. 


for this purpose machinery is required. The gasworks 
at Beckton now supply an enormous area, and it has been 
found desirable to supplement the action of the gas ex- 


hausters at the works—which vertically pump gas into the mains | 
—with exhausters at the distant points to which the gas is sup- | 


plied. Theaccompanying engraving illustrates exhausters recently 
rupplied by Messrs. Gwynne and Co, to the gasworks at Bromley- 


by-Bow and Fulham. The engines are made of large size, so as_ 


Necessarily the | 
gas to be transmitted to great distances, and 


slackening two nuts. The exhausters are intended to pass 
200,000 cubic feet of gas per hour each, and have been found to 
pass considerably more at their normal velocity of sixty revolu- 
tions per minute. They are made with Gwynne’s patent long 
steel pins, which have a bearing through nearly the whole length 
of the slides, and are for the purpose of connecting the slides 
with the segments; other improvements in lubrication, &c., have 
been recently introduced. 

This machinery is ag: ng for pumping up the gas from 
Beckton in order to relieve the pressure on the new large main 
which has been laid down between Fulham and Beckton, at 


to be capable of working with a very low pressure of steam, and which last-named point the gas is forced into the main. The 
with as much expansion as is possible with the steam pressure | new exhausters are used for pumping either into the gasholders, 


available; the degree of expansion is made variable by sliding | 


the excentric on the shaft, which can be done very quickly by 


or when working during the hours of consumption for pumping 
direct into the mains. 


PIAT’S CRUCIBLE MELTING FURNACE. 


Amonest other improve- 
ments adopted at the Royal 
Mint is the modified form of 
the Piat melting furnace 
which we illustrate below. 
This arrangement has been 
made at the instigation of 
Mr. Hill, superintend- 
ent of the operative de 
ment of the mint, the viet 
object being to dispense with 
the crane previously employed 
with Piat’s furnaces for re- 
moving them from the base 
of the chimney or flue, and 
suspending them over the 
moulds to be poured. For 
the various forms and sizes of 

Ids in a gi 1 foundry 
this older form will be re- 
quired, but in foundries or 
casting houses where repeti- 
tion work is done, and consi- 
derable quantities of moulds 
in boxes more or less nearly 
of the same size have to be 
poured, the new form offers 
the aig of a saving 
of time, facile manipulation, 
and renders a crane unneces- 
sary. At the Mint the moulds 
are all of one kind, and the 
furnace can there be used 
with every advantage, beside 
that of economy in fuel, 
which belongs to it in the 

i as well as the new 
form, the latter being the 
result of experience with 
the original form at the Mint 
and a consideration of the 
special requirements of that 
and of similar establishments. 
It will be seen that the furnace is suspended by a pivotted lip and 
by a pair of arc racks, which gear into and rest on a pair of 


pinions operated by worm and spur hand gearing. As shown in | will be 


our engraving, the frame carrying the furnace and this manipu- 
lating is mounted on wheels which run on rails extending 
from the pouring benches to the base of the chimney, into the 
lower part of which the flue-piece of the furnace is inserted. It 
is also shown in the position assumed when the crucible has been 
emptied, the furnace being, it need hardly be said, vertical during 
the melting operation, when it is rn: § by a closely fitting cap. 
We recently saw one of these furnaces in operation in the works 
of the Morgan Crucible Company, Battersea, and witnessed the 
ease and rapidity with which it is removed from the chimney 
and raised and lowered in pouring moulds. The furnace is lined 
with fire-bricks, the crucible standing upon a plumbago resting 
block and fixed by means of a plumbago wedge, at a height 
which places its lip level with the furnace spout. At the time 
of our visit the furnace was worked with a natural draught, the 
chimney being about 40ft. in height. With thisthe furnace melted 
68 lb. of brass, which was in three lumpy ingots, in seventy-nine 
minutes, the coke used being 161b., the quantity of coke in the 
furnace at the end of the operation being, as near as the eye could 
judge, the same as before feeding commenced. The coke used 
was thus 0°235 lb. per pound of lump brase, or 4°25 Ib. of brass 


per pound of coke. With a fan draught as commonly empl 
the . occupied would have been less than the above. oxen 
i seen, is a very satisfactory result, and when this with 
other advantages are considered, as well as the greater life of 
the crucible, owing to the avoidance of lifting the crucible at 
every melting, it will be seen that the furnace now being intro- 
duced by the Morgan Crucible Company, has very strong claims 
when compared with the ordinary system of melting. 


HUNT AND MITTON’S HOSE PIPE COUPLING. 


A NEw method of attaching hose pipe to couplings, as illus- 
trated by the accompanying engraving, is being made by Messrs. 
Hunt and Mitton, of Oozell-street North, Birmingham. They are 
chiefly applying its use to canvas hose for fire brigade purposes; 
but its range of application is, of course, not confined to this. 
The advantages claimed for it by the patentees are that the hose 
is as firmly fixed to the coupling as if it were a part of the hose 
itself, and that pressure wil! split the hose before it could be 


liberated. The ceupling is made se that it cannot cut the hose | forward 


at the end of the unions when dropped upon the ground; the 
hose being encased in the external collar, the hose pipe can be 
disconnected at will, shortened and re-connected by any in- 
experienced person, and in case of fires, where hose is constantly 


splitting and requires to be re-connected without any loss of 
time, this union is considered to be specially valuable. From the 
engraving it will be seen that a raised bead is affixed at each end 
of the coupling, over which the hose is passed, and the collar— 
which has a diminished aperture at one end—is first pushed back 


over the hose and then drawn forward to the coupling and 
screwed into it, binding the hose over the raised bead and 
through the diminished hole in the collar, which renders it per- 
fectly water-tight and securely fixes it. All points of contact 
with the pipe are so rounded as not to cut or damage the hose. 


HEPTON’S GAS CHANDELIER 
STEM. 


THE accompanying engraving illustrates an 
improvement in gas chandeliers which are now 
being introduced by Messrs. W. Hepton and 
Sons, of Leeds. It will be seen that the 
balance weights have been got rid of. The 
stem of the chandelier is made a little 
bolder or larger than usual about half way 
down from the top. Inside this tube, it 
will be seen, work the chains on which the 
chandelier slides, these are regulated by a 
spiral spring, which so regulates the chain 
that it will stop anywhere, just the same as 
the i water slide with weights. 
To make up for any additional ornament 
the weights give, there is a fancy ornament 
put on the stem. We are told by the makers 
that these chandeliers require no regulating, 
and that there is no risk of escape of gas 
through absence of water in the cup. 


EXPORTS OF PIG IRON TO GERMANY AND 
RUSSIA. 


Tue following statement shows the proportion per cent. of 
exports to Germany of pig iron and all other descriptions of 
finished and manufactured iron and steel, distinguishing the 
changes in the position of raw and finished iron :— 


Pex cent. Per cent. Total. 
of pig iron. all other sorts. 
1874 . 71 22°9 100 
1875 82°6 174 100 
1876 20°0 100 
1 80°0 20°7 100 
1 76°3 - 387 100 
1879 13°6 100 
1880 89°0 ll 100 
1881 86°5 135 100 
1882 87°5 125 100 


The following statement shows the relative percentage of exports 
to Russia in pig iron, and all other descriptions of finished and 
manufactured iron :— 


Per cent. Per cent. Total. 

of = all other 
1875 . 160 100 
1876 . 140 860 . 100 
296 we 100 
1878 . 45°0 - S50 . 100 
1879 . 63°38 100 
1880 . 65°4 46. 100 
1881 .. 7 100 
1882 . 678 - 822 - 100 


NAvAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty:—George T. Cradiock, engineer, 
to the Indus, additional, for the Rapid; and Alexander Wilson, 
engineer, additional,‘to.the Cambridge, vice,Turner. 

Mr. CapELt’s Fan.—In our account of the performance of Mr. 
Capell’s fan, given in our last impression, we mentioned that the 
fan, with the outer case removed, lifted 2in. of water. This should 
have been 7in., the 2in. referring to the lift when the small test- 
pipe was simply placed within the inlet, the latter being uncovered. 

Tue Exorrictans’ Drrectory.—We have received a copy of 
this directory and diary, which is published at the office of the 
Electrician. Its publication is much later than was intended, 
owing to the unexpected difficulties to be encountered in a first 
compilation of the kind, but in subsequent editions publication is, 
it is promised, to take place at the beginning of the year. It con- 
tains information not to be found in any other directory of the 
kind, and its special {purpose’as‘a directory has been adhered to, 
and no attempt has been made to supply that sort of information 
which should be looked for in text- on electrical matters. 
The several parts comprise the following :—Directory of elec- 
tricians, electric? light engineers, and all aoe connected with 
electricity and its applications. This is divided into two rte 
namely, an list of names and’a classified alphabeti 
list of manufactures, trades, or business—as, for instance, the 
names of makers ofdynamo-electric machines, carbons, engines; 
names of publishers and electrical publications; electrical schools 
and colleges, telegraph materials, &c. Electrical work will hence- 
occupy the attention of local authorities and officials, rail- 
way companies and their officials, and lists of the names of these 
are therefore given, as well as those of — telegraph officials. 
The telegraph tariffs are also given, and lists of applications for 
Provisional Orders, electric light companies, and notes on the 


Electric Lighting Act, and some hints on taking out a patent 
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THE INSTITUTION OF CIVIL ENGINEERS. 
THE DESIGN AND cecum, REPAIRING-SLIPWAYS FOR 

Ar the ordinary meeting on the 13th of Fe! , Mr. Brunlees, 
terse in the chair, the paper read was on “‘ The Design and 

mstruction of Repairing-slipways for Ships,” by Mr. T. B. Light- 
foot, M. Inst. C.E., and Mr. John Thompson. 

After reference to the first introduction of cradles on rollers, by 
the late Mr. Morton, of Leith, in the year 1819, a description was 

iven of a modern slipway, capable of d ing with vessels of about 
$500 tons gross weight, and up to 300ft. in length. Four sections 
were dealt with in detail, viz., the foundations, the ways, the 
cradle, and the hauling machinery, and allusion was made to the 
gradient, which had generally to be determined by a consideration 
of the amount and value of land at disposal, by the depth of 
water to be provided over the cradle, and sometimes by the natural 
slope of the ground. The foundations were described as not being 
difficult or expensive, except in special cases, as the weight of the 
vessel and cradle was spread over such a large area as to reduce 
the pressure per unit to a very small amount. Piling was objected 
to unless the whole lergth of the way was thus supported, as it 
was important to obtain uniformity of bearing throughout the 
entire length, in order to avoid excessive local stresses. The cast 
iron rails upon which the cradle travelled were then referred to, 
and — — of laying and fixing them on the timber-ways was 
ined. 
ith regard to the submerged portion of the ways, which usuall 
had to be put in place with of various 
posals for shortening the slip, and so decreasing the expense of 
construction, were dealt with. These were, first, making the 
cradle telescopic, so that when run out the several divisions closed 
up, while as soon as hauling commenced they opened out to 
receive the vessel; and secondly, enclosing the upper part of the 
slip within water-tight walls, provided at the bottom with a pair 
of gates. Both these systems had been adopted by the authors, 
but the latter was only applicable in cases where there was a 
sufficient rise and fall of tide. When diving had to be resorted to, 
the submerged portion of the ways was first of all framed 
together on land, and the rails laid. It was then floated out over 
mes, the ground having been Vi0' repared redgi 

and levelling up with ballast. of the 
next mention The timber used was generally American oak, 
put together in the form of three ribs, one at the centre and two 
at the sides, over the outer lines of rails. The ribs were braced 
together and mounted on strong cast iron wheels with wrought 
tion axles running in cast iron carriages. Across the ribs were 
beams of wood or iron carrying sliding bilge-blocks worked from 
the vessel itself. Ploughs, stays, and pawl-gear were provided, 
as =a as wrought iron guides, for convenience in placing the 
vesse 

The hauling-up machinery was described as being now generally 
actuated by water-pressure, though in some cases engines with 
gearing were used, especially in slipways for small vessels. The 
authors then detailed the working of a slipway, mentioning the 
preparation and running down of the cradle, which sometimes was 
permitted to project 30ft. to 40ft. over the end of the ways, and 
the floating on of the vessel, which was guided by hawsers from 
the quay or jetty, and by the cradle guides. After hauling-u 
had commenced, the ship gradually settled down on the keel- 
blocks, and the sliding bilge-pieces being run in, it was drawn out 
of the water seated on the cradle. In launching this process 
was reversed. Two instances were then given of methods by 
which more than one vessel could be taken on a single slipway 
at one time. The first was by means of hydraulic presses som | 
under the keel of the ship, which enabled the weight to be 
transferred from the cradle to blocks supported entirely on the 
ground, so that, by providing the cradle with swinging arms, it 

be run down out of the way and prepared for receiving 
another vessels. In the second method—Thompson and Cooper’s 
—two cradles travelled on distinct sets of rails, with slightly 
different inclinations, so that the vessel might be transferred 
from one to the other, according as the two cradles were 
simultaneously hauled up or lowered down. 

Morton’s hydraulic hauling gear, in which the links had to be 
disconnected at the end of each upward stroke, in order to take 
out a length, and permit the ram to travel back and be re- 
connected, was then described; and after pointing out the serious 
loss of time occasioned by this operation, the authors pro- 
ceeded to show how, by improved gear, loss of time was 
avoided. With this apparatus there was no disconnecting of 
links, which merely travelled up and down the ways according as 
the rams were on their outward or inward stroke, connection with 
the cradle being made by pawls attached thereto, which geared 
with the links on their upward stroke, and slipped so soon as they 
were reversed. During the short time the links were stationary in 
reversal at top and bottom, water was accumulated under pressure, 
_ given out when the rams travelled in one direction or the 
other. 

Reference was made to Messrs. Hayward Tyler and Co’s 
hauling gear, also to that introduced by Messrs. Day and Summers, 
the former being objected to on account of its cost, and the latter 
from the difficulty in obtaining wire ropes sufficiently durable to 
work under the heavy strains to which they would be subjected 
in a large slipway. Formulas were given for calculating the 
practical dimensions of the hauling gear, and the expense of 
working a slipway was stated, both for Morton’s system and for 
that of the authors. The average cost of construction of a slip- 
way was very difficult to determine, but it was stated that a slip- 
way to haul up vessels weighing 2500 tons, with 850ft. of ways, 
hauling machinery, links, and one timber side-jetty, would pro- 
bably come to £25,000 without the land. conclusion, the 
authors said they did not advocate the indiscriminate use of slip- 
ways, but the choice of their adoption or otherwise must be left 
to the engineer,, after a survey of the ground, and a careful con- 
sideration of his resources. They thought, however, that in 
many situations the slipway possessed advantages in regard to 
first cost and facility in execution which should specially recom- 
mend it to the capitalist; while from a shipowner’s point of 
view, the better ventilation around the vessel when it was with- 
drawn from the water, the opportunity afforded for inspection, 
and the short time occupied in hauling up and launching, were 
very important features. 

The paper dealt with ouly such methods as were generally in 
use, and did not attempt to describe arrangements and modifica- 
tions which might be desirable in special cases. Reference was, 
however, made to be combined floating dock and slips as first 
carried out in 1851 at Philadelphia, the total cost of which was 
about £163,000. 


THE MANCHESTER STEAM USERS’ 
ASSOCIATION. 
Ar the last ordinary monthly meeting of the executive committee of 
this Association, held at the offices, 9, Mount-street, Albert-square, 
Manchester, on Tuesday, February 6th, 1883, Mr. Thos, Schofield, 
Manchester, in the chair, Mr. Lavington E. Fletcher, Chief 
Engineer, presented his report, which gave particulars of visits of 
inspection from November 25th to December 31st inclusive, and 
also a summary of the explosions for the whole year. Of this 
report the following is an abstract :-— 
No explosion arose during the past year from any boiler enrolled 
with the Manchester Steam Users’ Association, but outside its 
anks 33 steam boiler explosions occurred, killing 36 persons and 
y while also 13 “minor” ex- 
plosions, persons and injuring 15 others, making a total 
of 47 persons killed and 55 persons injured. 
The average pressure of all the boilers that burst throughout 


the year was 55lb., the three highest pressures being 140 1b. 
1351b,, and 1001b., while the three lowest were 201b., 201b., and 


The distances to which the fragments were thrown in the case of 
an explosion which arose from a locomotive boiler at Dunbar are 
remarkable. The steam dome was thrown to a distance of 
325 yards, the safety-valve spring 368 yards, part of the fire-box 
casing 480 yards, ow of reversing lever 484 yards, one of the plates 
from the barrel of the boiler 485 1") and another portion of the 
reversing lever 563 yards. It will be seen four of the fragments 
were thrown upwards of a quarter of a mile. 

Fifteen a, killing 13 persons and injuring 25 others, 
arose from the defective condition of the boilers. Ten, killing 11 


THE MECHANICAL INDUSTRIES OF RUSSIA. 


INCLUDED in a volume of commercial reports recently issued by 
our Foreign Office is an interesting review of Mr. Herbert, one of 
the secretaries to our Embassy at St. Petersburg, of the progress 
of the manufacture of machinery in Russia during the past 
twenty-five years, This branch of industry the Russian Govern- 
ment has tried in many ways to foster. Not only has it from time 
to time heavily increased the import duties on foreign machinery, 
it has also, in addition to this protection to native manufacturers, 
granted bounties to the native producers of certain articles, such 
as locomotives and steel rails; it has established schools of 


eering; it has lent money on mortgage to factories, and 


persons and injuring 12 others, arose from malconstruction, coup 
with excessive pressure in four cases, and with defective condition 
in four others. Two, killing 5 persons, arose from overheating the 
furnace crowns through shortness of water, and two others from 
excessive pressure, while of the remaining four explosions sufli- 
ciently detailed particulars were not obtained to allow of the cause 
being arrived at. 

Of the 36 persons who were killed by steam boiler explosions in 
1882, 34 were men, one was a young woman, and one was a boy; 
while of the 40 persons who were injured, 27 were men and 13 were 
young persons and children, two of whom were girls. Some of the 
persons who were killed and injured were not engaged on the works 
at which the explosions occurred. In one case the manager of an 
adjoining colliery, who was standing on the pit bank about 100 yards 
away, was struck on the head with a brick shot from the boiler, and 
killed on the spot. In another case, four children playing near the 
boiler were injured. In this instance the boiler was of the portable 
type, and appears to have been accessible to the public. It was 
employed temporarily to compress hay for shipment to Egypt 
during the late war, and as the operation excited considerable 
interest, a number of persons were attracted to the spot from time 
to time. Ina third case a boy ten years of age, who was near the 
boiler, was killed, and six others, ranging from twelve to sixteen 
years of age, injured. 

In the case of an explosion which occurred near Norwich the 
boiler fuel of a traction engine, and burst on the public 
highway. the explosion occurred a few minutes earlier the 
results would have been most disastrous, as a number of children 
were then standing round the engine, but fortunately were called 
into school just before the boiler burst, and thus escaped. 
The Board of Trade Report on this explosion gives some start- 
ling facts adduced from examination of witnesses. The driver 
deposed that before the engine was under his charge he 
r bered on one ion to have seen the pressure so high that 
the pointer of the steam gauge was driven round hard against the 
stop pin at zero. Another witness said that within a day or two 
of the explosion he had on two occasions seen the pointer of the 
pressure gauge driven right past the last figure, which was 100]b., 
and tontinn between that and the stop pin. Even then the steam 
was not blowing off, so that the valve must have been loaded toa 
higher pressure still, if not locked fast. The owner stated 
that he bought the boiler and engine second-hand about twelve 
years He believed it to be about twenty years old 
on the day of the explosion. He had not had it inspected. 
He worked it at a pressure of 100 lb. on the inch. About 
seven years ago he went into the field and found the 
safety valve screwed down and the pointer of the spring ba'ance at 
the bottom of the slot, so that the valve was locked fast and 
inoperative. On seeing this he eased the valve, when it took about 
fifteen minutes to reduce the pressure to 1001b., with the engine 
standing at the time. On looking at the boiler he saw that the 
stays had begun to leak, when the driver told him that about 
twenty minutes before, while taking the engine up the field, he 
had heard cracking sounds. On learning this he lowered the 
steam pressure and took the engine to a blacksmi.h’s shop, when, 
on opening the boiler, he found from eleven to thirteen fire-box 
stays broken. He then gave orders for ferules to be put on the 
spring balance safety valves to prevent their being overloaded in 
future, but made the startling statement that he ‘always found 
them removed by the drivers.” 

Not a word is needed to point out the injustice of allowing a 
boiler in such a condition and with such an equipment to travel 
along the public highway. 

The Board of Trade report makes the following remarks on this 
explosion :—“ n safety valves loaded by a lever and spring 
es a admit of being too readily tampered with, and are there- 
fore a source of great danger in the hands of such men as engine- 
— who do not understand the risks they incur by so 

us These lessons have been taught over and over again, and 

apparently a little official pressure is required to impress their 
importance upon the minds of engine makers and steam users.” 
» In the case of No. 23 explosion, it was stated in evidence before 
the Board of Trade inspector that though the ordinary working 
pressure was 70 lb., it had on several occasions been seen as high 
as 1001b., the pointer on the dial pressure gauge being driven past 
the highest figure thereon. 

These explosions show the necessity for adopting some safer 
arrang t for loading safety valves than that of the ordinary 
spring balance ; and further reference to this subject will be found 
later on in this report. 

Referring to the examination made during the year of forty-five 
“* Economisers” or feed-water-heaters, the report stated as follows: 
—The average temperature of the gases on entering the ‘‘ Econo- 
miser ” was 568 deg., and on leaving it 383deg., giving an average 
fall of 185deg.; while the average temperature of the feed on 
entering the “‘ Economiser” was 94 deg., and on leaving it 198 deg., 
giving an average rise of 104 deg. 


AN organ of the German leather eine calls attention to the 
importance of the adhesive substance used for driving bands being 
applied carefully, and not used in such quantity as it sometimes 
is. It is admitted that in some instances it may be necessary 
to use a liberal supply of adhesive substance, but the theory is 
refuted that such a measure is necessary for maintaining the proper 
tension of the driving band. When there has been an excessive 
application of material the leather adheres more or less to the 
metal, and there isa waste of power ioned in conseq 

This fact, it is remarked, also causes the bands to run crooked. 


made advances to manufacturers on works in ny and it has 
given the Government orders for railway plant and other 
machinery to Russian works, and also compelled private railway 
companies to order part of their rolling-stock and rails at home. 
In some respects, the great anxiety to develope the home industries 
has over-reached itself, and tended rather to retard than to 
accelerate their growth. For instance, the levying of an import 
duty upon iron plates for shipbuilding, which had previously 
allowed to enter free, while intended to encourage one branch of 
manufacture, has had a decidedly bad effect upon the shipbuilding 
industry. At the same time, however, the efforts made to create 
home industries have not been without results, and in some depart- 
ments considerable progress has been realised. 

The manufacture of locomotive engines, Mr. Herbert tells us, 
may be said to have begun in 1866, when it was decreed that orders 
for plant should be given to home factories. In 1869 only seven- 
teen engines were constructed in Russia, but since then the pro- 
duction has increased rapidly, the out-turn of each year up till 
1880, and the value of the foreign engines imported, being shown in 
the following table :— 


Manufacture of Locomotives and Foreign Imports of the same from 
1869 to 1880. 


Russian Manufacture. Imported from Abroad. 
> Of which there 
Year. | 
Number. Value. Value. 
£ | 
247 710,000 267,000 10,000 
266 725,000 170,000 _ 
910,000 | 1,067,000 437,000 
225 =| 558,000 864,000 | 145,000 
188 | 477 000 259,000 90,000 
176 430,000 | | 
184 414,000 | 
139 | 804,000 | | 
86 202,000 | 4,£00 000 2,800,000 
63 150,000 | 
88 98,000 | 
17 41,000 | 
1963 5,019,000 6,907,000 | 3,482,000 


Thus, excepting in 1878, when the war with Turkey compelled 
the Russian Government to import large quantities of all descrip- 
tions of rolling stock, the Russian purchases of foreign engines 
have of late years been declining, the decrease having latterly 
become more rapid, owing to the curtailment of the privilege of 
importing free of duty. Between 1869 and 1875 fully 68 per cent. 
of the imports were duty free, but in 1879 duty had to be paid on 
the whole of the imports, and in 1880, less than 4 per cent. of them 
escaped duty. As to the power of Russia to supply her own 
engines, Mr. Herbert states that ‘‘everything gag Hed making 
locomotives—i.e., wheels, axles, springs, &c., can made in 
Russia. The chief difficulty is to keep up the constant supply of 
orders.” The manufacture of railway carriages was begun rather 
earlier than that of locomotives, and the following figures show the 
numbers that have been constructed in recen‘ years :—— 


Luggage an 
Year. Passenger. iruc! 
1880 .. - 20 5980 
1879 .. 163 5593 
1878 .. 232 10,692 
1875 .. 201 4686 
1870 .. 112 5774 


out luggage wagons and trucks in sufficient quantities to meet the 
demand, they are unable to do the same with regard to first and 
second-class carriages. Froi tlie otlicial figures which Mr. Herbert 
uotes, it would seem that a first-class carriage of Russian manu- 
acture costs 3104 roubles, and a second-class carriage 1244 roubles ; 
whereas the foreign carriages cost 2942 and 1262 roubles respec- 
tively; and according to the report of the Minister of Ways and 
Communications, the rolling stock of the Russian railways in 1879 
consisted of 5190 locomotives, of which about 37 per cent. had 
been built in Russia, 6334 passenger carriages, of which 34 per 
cent. were Russian manufacture, and 102,494 trucks, 584 per cent. 
of which had been made in Russia. 

As to the manufacture of agricultural machinery, Mr. Herbert 
reports that in 1879—the last year for which he had been able to 
procure statistics—there were 329 works engaged in this branch of 

roduction, of which 274 had been founded since 1860. Of these, 
00 factories were worked by steam, 6 by water power, 38 by 
horses, and 196, or fully 57 per cent. of the total, by purely manual 
wer. The bulk of the manufacture is thus of a very primitive 
ind, a large proportion of the so-called factories supplying, on an 
average, only three workmen. In the government of Riazan we 
are told the nts make thrashing machines of 4-horse power 
at a cost of from 80 roubles to 160 roubles—£8 to £16—but the 
uality is on a par with the price, and it is only the comparatively 
he works that are properly provided with mechanical appliances 
and havea good supply of materials, especially seasoned wood, 
that can compete with foreign makers. Mowing and reaping 
machines are for the most part made at Warsaw; but although the 
Russian production has been increasing, the foreign imports have 
been increasing still more rapidly. ‘‘Steam engines,” Mr. 
Herbert writes, “‘are the chief articles imported, and notwith- 
tanding the import duty imposed in 1881, they still continue to 


THE METEOROLOGICAL SocteTy.—The usual monthly ting of 
this Society was held on Wednesday evening, the 21st inst., at the 
Institution of Civil Engineers; Mr. J. K. Laughton, F.R.A.S., 
resident, in the chair. Rev. W. R. C. Adamson, R. P. Coltman, 
. F. Gwinnell, Captain C. 8S. Hudson, T. Mann, F. G. Treharne, 
and W. Tyson were ballotted for and elected Fellows, The follow- 
ing papers were read:—(1) ‘‘ Notice of a Remarkable Land Fog- 
bank, the ‘ Larry,’ that occurred at Teignmouth on October 9th, 
1882,” by G. W. Ormerod, M.A., F.M.S. The “ ” is a dense 
mass of rolling white land fog, and is confined to the bottom of the 
Teign valley, differing therein from the sea fog, which rises above 
the tops of the hills. It appears about daybreak, and has an undu- 
lating, but well-defined, upper edge, which leaves the higher 
of the hill-sides perfectly clear. The author gives an account, illus- 
trated by photographs, of the remarkable fog-bank that occurred at 
Teignmouth on October 9th. (2) “Barometric Depressions between 
the Azores and the Continent of Europe,” by Captain J. C. de 
Brito Capello, Hon. Memb. M.S. The author gives the tracks of 
several depressions from the Azores to Europe, and shows that if 
there had been a telegraphic cable nearly every one of them could 
have been foretold in England. (3) ‘‘ Weather Forecasts and Storm 
Warnings on the Coast of South Africa,” by Captain C. M. Hep- 
worth, F.M.S. (4) “‘Note on the Reduction of Barometric 
Readings to the Gravity of Latitude 45 deg., and its Effect on 
Secular Gradients, and the Calculated Height of the Neutral Plane 
of Pressure in the Tropics,” by Prof. E. D, Archibald, M.A., F.M.S. 


be introduced, as likewise are reaping, sowing, and mowin; 
machines, and likewise thrashing, an the more complica 
sorts of machinery. Traction engines form a large part of the 
imports, the duty of 30 copecks a — not preventing large pa 
prietors, nor even the peasants, from buying them. The 1880 
tariff, by making the raw material dearer, raised the cost of agri- 
cultural machines, and has not improved the position of the 
Russian manufacturers.” From other sources, also, we know that 
the Russian agriculturists are fully aware of the superiority of the 
imported over the home-made machinery, and are ready to pay 
for the latter the higher price that the extremely impolitic import 
duty causes to be charged ; and evidence to the same effect is borne 
by the following statement of the value of the home production 
and imports respectively during the past five years :— 


Agricultural Machinery. 
Value of Home 


ufactures, Imports, 
Year, 
1880.. . «+ Notascertained . 550,000 
1878.. .. 320,000 ++ 864,000 


The figures of the value of the Russian manufactures are dis- 
puted, some authorities considering them too high.—Zconomist. 


Complaints, it is stated, are made of the obstinacy of the managers 

of the Russ‘an railways in still ordering rolling stock abroad; but 

it would that while the Russian factories are able to turn 
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LETTERS TO THE EDITOR. 
We do not hold ourselves i the f 
[We no opinions of our 


Sm,—It is the Society of Arts to inventions 
as to novelty by 
would necessitate some alteration in the present mode of procedure 
in obtaining patents. If it is the provisional specification which 
is to be examined as to whether it is anticipated by former patents, 
+ difficulty would ensue on account of the ideas being generally 
a such a crude state, An objection might be raised by the 
examiners to a provisional specification on account of its re- 
semblance, in its general terms, to a previous patent, when 
perhaps the applicant, ge Sag his “complete” or “‘ final” 
specification, filed, really shows or describes 
important details which entitle him to take his patent in spite of 
the former invention. On the other hand, if itis the final specifi- 
cation which is to be examined as to novelty, then the “sealing” 
fees should not be made payable until after the examination has 
been completed; otherwise an applicant might stand a chance on 
being refused his patent by the examiner, through some cause, 
after he has incurred the expense of stamp, &c., on the provisional 
fication, the fees on mine his patent, and the stamp, &c., on 
his complete or final specification, This would be a great hardship 
to the inventor, who would not only lose his y and the 
various fees above mentioned, but also a great deal of time, because 
specification, six mont! ving a y elapsed. e great im- 
certames of the Bill being as complete as possible is generally 
admitted, and will, I hope, excuse my trespassing on your valuable 
space, C. A. GROSSETETE. 
166, Fleet-street, E.C. 


GOSLING’S FUEL ECONOMISER. 

S1r,—I enclose you copies of the reports of two trials with our 
economiser, illustrated in THE ENGINEER for Jan. 26th, 1883, and 
which are me by the manager of the Beckton Gasworks. It is 
almost needless for me to say that these trials were prepared and 
carried out entirely by the engineers of the Beckton Gasworks to 
their entire satisfaction. You are at liberty to make what use of 
the enclosed you choose, and we shall be pleased to supply you with 
any other information you may require. 

I may say that the compound Cornish multitubular boiler 
was a special case of very bad draught and an insufficiency of steam 
before our economiser was appli but that after our economiser 
was applied there was ample o! both.  GOSLING AND THOMAS. 

New Beckton, North Woolwich, E., February 13th. — 


‘Copy of the Report of a Trial with the ‘‘ Gosling” Patent Boiler Fuel 
( Economiser at the Beckton Gasworks, Beckton, North 
Woolwich, E., December, 1882.) 

This trial was made with two Lancashire boilers of the same size, 
whose main steam pipes were connected, and both working together on 
the same set of pumping engines. The trial lasted for five days, 
working day and night. The fuel used was a mixture of coke, Fer eee | 
of second and third-rate a of coke in equal parts. All the fuel and 
feed-water used during the trial were accurately weighed and measured. 
The draught of the boiler with the economiser was greatly improved. 

The irregularity of the quantities of fue) and feed-water on the different 

irregu! 


days is accoun for by th working of the pos cmap the 
latter are worked fast or slow, as tances require, also by the 
want of uniformity in the fuel. 
| Twelve hours. Twenty-four hours, 
| | Feed- 
| Fuel. water. Fuel. water, 
Dec. 11, 1882. tons. cwt. qr. gallons. tons. cwt. qr.| gallons. 
Des. | $,07: 
Dec. 18, 1882. 
Dec. 14, 1882, one 
1 4 2,850 
Total for the five days} 16 16 29,250 16 2] 29,250 
Feed-water. 
Boiler with economiser 29,250 
Boiler without economiser ee 24,000 
5,250 
cent. more water ted 


Boiler without Economiser. 


Twelve hours, | Twenty-four hours. 
Feed- | Feed- 
Fuel. water. | Fuel. water. 
Dec. 11, 1882. tons, cwt. qr. gallons. tons. cwt. qr.| gallons, 
2 8 0 | 4 5 2 4,575 
$3.9) 
1 13 2 | 8 16 4,650 
Dec, 14, 1882, 
2 18) 0) § 4500 
Dec, 15, 1882. 
Total for the five days} 19 9 24,000 19 9 24000 


Fuel. 


Boiler without economiser .. .. .. 


9 
Boiler with economiser .. ., .. o « 101 8 


212 3 
2 tons 12 owt. 2 qr. is rather more than 1 cent. less fuel consumed 
by the boiler with the economiser, 


Signed! G. C. Trewny, M.L.C.E. 
February 12th, 1883, 


‘Copy of the Report of a Trial with the “Gosling” Patent Boiler Fuel 
( Economiser at the Beckton Gasworks, Beckton, North 
Woolwich, E., February, 1883.) 


This trial was made with two compound Cornish multitubular boilers 
of the same size and the following dienes = 


ions : 

of furnace . 6ft. 


Length of flue—containing two Galloway tubes— 
between the bridge and the front of the multitubular 

Length of multitubular portion of flue .. .. .. .. = 7ft 

The main steam pipes of these boilers were connected and both working 
together on the same set of engines. The trial lasted for twenty-four 
hours. The fuel used was coke. All the fuel and feed-water used during 

was accurately weighed and measured. The draught of the 


the trial 


re examiners. Ifthisis carried out it | Day 
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Boiler with Economiser. 


Twelve hours, Twenty-four hours, 
Feed- | | Feed-— 
| Fuel. water. Fuel. water. 


Feb. 2, 1883. tons. cwt. qr.| galions. |tons. ewt. qr.| gallons. 

Total for 24hours ..| 0 19 0 | 1650 | 0 19 0| 1650 


Feed-water, 
Boiler with economiser .. .. «+ 1650 
Boiler without economiser .. .. 


450 
450 is just 87; cent. more water converted into steam by 
the with he hey 


Twelve hours, ‘Twenty-four hours. 
Feed- Feed- 
Fuel. water. Fuel. water. 


Feb. 2, 1883. ome. tons. cwt. qr.| gallons. 

Night .. | 0 9 O 600 
Total for 24hours ..| 0 17 2 1200 0 17 2 1200 


tons. cwt. qr. 
Boiler without econmomiser .. .. .. .. .. O WW 2 
by the boiler with the economiser. 
(Signed) G. C. Trewsy, M LC.E. 
February 12th, 1883. 


THE CAUSES OF GLACIER MOTION. 


S1n,—In Mr. Browne’s very teresting, paper on the above sub- 
ject, in the number of Prog journal of February 9th last, a point 
occurs on which I should be glad of further information. 

I have always believed—and reference to reliable text-books 
appears to bear out the belief—that from about 39 deg. Fah. down 
water and ice expand as the temperature decreases; but in Mr. 
Browne’s paper I find the following words :—‘* When a mass of ice 
such as a glacier, suffers a rise in temperature, it will expand,” and 
in another place, “‘when the sun is shining this radiant energy is 
always very large, although the temperature of the air may be 
low. In such cases the glacier does not melt; it is perfectly clear 
that it must expand as any other solid must expand under the 
action of heat.” Further on there is another clear statement to 
the same effect, quoted from Dr. Rae. 

Evidently the precise period of expansion and contraction under 
increase of heat or otherwise will not vitiate the theory of the 
forward and downward motion of the glacier which Mr. Browne 
illustrates; but the passages I have quoted, and in which the italics 
are mine, seem to be at variance with generally accepted ideas as 
to the behaviour of ice under varying degrees of temperature. 

Mr. Browne has studied the subject ‘closely, and he quotes from 
high authority, so that I write with some diffidence; but shall be 
obliged if you can find room for these few lines in your next issue, 
that I may be put right if the apparent discrepancy I have pointed 
out does not exist, W. 8S. LockHart, 

Fenchurch House, Fenchurch-street, London, Feb, 19th. 


CAST IRON OPEN DRAIN TRAP. 


S1r,—On the fly-sheet I send you a sketch of a new trap, which 
I make to use with cast iron drains, now acknowledged to be the 
best for many reasons, especially in clubs, hotels, and other large 
establishments where boiler blow-off i are often attached to 
them, causing sudden expansion to the earthenware pipes, and 
co uent leakage of sewer gas and soil. Notsowithiron. This 
trap, it will be seen, is cut off at the top; this allows the fresh air 
to enter it, as already explained by you on August 18th, 1882. 
Besides this it allows better access to the trap than any other at 
present in use. It is possible 
to see that the sewage is passing 
freely away, and also it is possible 
to see straight through the drain, 
and in the event of stoppage, to 
pass rods through without obstruc- 
tion, and being of cast iron is not 
liable to breakage. 

It is generally stated that the 
cost of iron drains is greater than 
earthenware, but, when taking 
into consideration that when once 
fixed no leakage _likely ever to take place, that there are not 
nearly so many ‘ oints, and consequently ‘ess liability to stoppage, 
it will be appare 1 that in the long run iron is best. These traps 
are very clean ..d inexpensive, as well as forming a good ventila- 
tion from the sewer, better than the road gratings; and if everyone 
used a ventilator to the drain, better and sweeter sewers would be 
the result, when taking into consideration the enormous addition 
from the suburbs all round. F. Borrine. 

29, Mount-street, W., February 18th. 


MECHANICAL TRACTION ON TRAMWAYS, 


Sir,—The question of steam on tramways is revived again, as 
shown by the interesting questions brought forward lately in THE 
ENGINEER. I should be glad if you would kindly favour me 
with some space for a few remarks on the subject. I am surprised 
to find the opinion still prevailing that steam cannot hold its own 
against horses, and that the effort of replacing the horse service 
by steam does not meet with the encouragementit deserves. That 
horses are actually and, I am sorry to say, cruelly overworked, is a 
well-known fact. There are managers who have their horses and 
cars overworked to the utmost, regardless of the detriment to 
their employers, their aim being to work up the shares to pratose 
a fictitious rise of the dividends a short time before the half yearly 
meeting, while they disregard the suffering and overwork of the 
horses and the damage to the rolling stock, leading to the unavoid- 
able ruin of the company. Fifty years ago steam locomotives met 
with the same opposition as the steam tramways do at present ; 

et it is a recognised fact that since the introduction of railways 

orse traffic increased considerably, as also their dividends. 

team Lala services hold their place favourably in foreign coun- 
tries. Why should they not doso here? To connect the centres 
of commercial and manufacturing towns, they are undoubtedly a 
public boon, as they afford a cheap means of transport for 
passengers and light goods, so absolutely necessary for the work- 
man, artisan, and tradesman. If townspeople object to steam tram- 
ways, because they are notaware of their benefits, the best remedy is to 
use themat the beginning only, in thesuburbs, tothe gates of thetown, 
and to employ horse service by the same company for the interior 
traffic. The company will satisfy the varying requirements of the 
public, and bring the service into favour. The public will 
gradually get accustomed to the steam service, and desire it. The 
causes of the failure of steam until now must not be judged so super- 
ficially as one of your correspondents has done, and say that all the 
engines tried in Paris failed. There were many causes besides that 
brought about these failures, viz., inexperience of the required 


Serer ge 


service—the company’s want of capital to defray the working expenses 
of the line, and the proper maintenance of permanent wey and 
rolling stock. Such capital was wanted to accrue from the profits 
first to be realised from the cheaper steam over the horse traction. 
It would occupy too much of pee valuable space to enter minutely 
into all these details, but I maintain that by the haulage of 
two cars a clear profit of 24d. to 3d. per car per mile can be 
obtained if the well-frequented road carefully worked and 
properly managed. The rd of Trade’s stringent regulations in 
regard to the engines show that they were not aware of the t 
mechanical difficulties to be complied with, and that they did not 
understand the requirements of such tramway service for the public 
benefit. It is stated that the steam frightens the horses. Accordi 
to my experience, it is not the steam which does so, it is the huge 
ugly chimneys of the engines, and the excessive height of the cars. 
In regard to the engines, we have before us Merryweather’s, 
Hughes’s, Brown’s, Kitson’s, and Wilkinson’s engines some of 
which I have worked, and all of which I have seen at work, 
having lately visited the Darlington, Stockton, Wigan, and Bir- 
mingham-Aston line. In neatness, correct proportions, shortness 
of wheel-base necessary for the existing sharp curves, there are 
only Wilkinson’s and Hughes’s Paris-type engine which corre- 
spond to the requirements of such a service. The aforesaid 
engines, with the exception of the Wilkinson engine, are gene- 
ly built on the principle of the tank-locomotive type, and 
all show some ——. in the main points of the condensing 
arrangement, in the discharge and cooling of the condensing tank, 
and in the application of the condenser, whether placed on the 
boiler or on the roof. I do not omit the particularity of Kitson’s 
engine in its dispensing with excentrics, and its application of the 
Joy’s valve gear. The marked improvement of Wilkinson’s 
engine consists in the application of wheel-gearing to overcome 
more easily steep-gradients, and in the superheating of the steam, 
instead of its condensation. This arrangement has the advantage 
of making the engine lighter, as she does not carry a heavy load 
of water, otherwise needed for the condensing arrangements. I 
found on my visit to the Wigan works that the material, work- 
manship, and manufacture were in every respect first-class, and 
that the builder had benefited by former experience of others as 
to the absolute necessity of having strong and well-built engines, 
as otherwise no good service of such heavy traffic could be properly 
carried out. I will not enter into detailed remarks on the 
gearing and superheating arrangement, the main features 
of the largely improved principle of Wilkinson’s engine. I am 
informed that the firm continues steadily its improvements. 
The engine being substantially well built, and therefore compara- 
tively not heavy, the service on the Wigan line being light, I quite 
understand the working expenses there to be 4d. per mile, as 
stated. It speaks the more so in favour of the engine, as I found 
the line, like the Birmingham-Aston line, in very bad and neglected 
condition, Under heavy service, however, steam traction cannot 
be properly carried out under 5d. to 6d. per mile. The working 
expenses to be only 24d. per mile, as stated by one of the writers, 
must undoubtedly be, even for a short level road, a great mistake. 
That my estimation of 5d. to 6d. per mile on the average seems 
correct I find confirmed by a note on tramways in the metallurgical 
paper Jron, 26th January, 1883, where it is stated that the work- 
ing expenses of the North Staffordshire Steam Tram Line, with the 
engines there in use, weighing 13 to 15 tons, is 1s. 2d. per mile; 
but that the cost of the Wilkinson’s engine, which weighs only 
8 tons, is under 8d. per mile, including all charges. The heavy 
engines, I think, are those of Messrs. Manning and Wardle, and 
others, and will, according to the same stat t, be replaced b 
fifteen Wilkinson engines. It is further stated that the line has 
been laid too weak for the heavy traffic, and that it will be neces- 
sary to strengthen it, which I think should have been foreseen. 
Even if the working expenses of steam traction are 6d. per mile, 
steam will still have superiority over the horse traffic for all the 
tram companies in Paris spend on level roads 67d. to 7d., and very 
often more, per mile. Moreover, the haulage of an extra car does 
not increase the consumption of fuel nor the general working 
expenses of the engine by a sensible figure. Thus, the before- 
eat benefit of 2d. to 3d. per mile per second car can easily 


That the Board of Trade regulations, as regards the employment of 
steam, as well as some other similar measures, are unnecessary and 
complicate only the mechanical appliances for the use of steam, is 
a fact already generally known, and it is only a matter of a short 
time that they will be repealed, when the Board of Trade will 
better understand the real requirements of steam tramways as @ 
public service and will be prepared to assist in favour of its pro- 


gress. ConrRADI. 
18, Golden-square, London, February 14th. 


SoutH KEnsincToN during the week ending 
Feb. 17th, 1883 :—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 11,989; mercantile marine, Indian 
section, and other collections, 3068. On Wednesday, Thursday, 
and Friday, admission 6d., from 10 a.m. to 4 p.m., Museum, 1523 ; 
mercantile marine, Indian section, and other collections, 182. 
Total, 16,762. Average of corresponding week in former years, 
13,445. Total from the opening of the Museum, 21,711,116. 

EXTENSIVE preparations are being made for the Marine and 
Mechanical Enginecring and Metal Trades Exhibition, which is to 
be held in the Agricultural Hall, London, in July. The exhibition 
is being organised by Mr. Samson Barnett, jun., of 4, Westminster- 
chambers, Victoria-street, Westminster, who so successfully carried 
out the Naval Engineering Exhibition at the same place in April 
last, and who has secured the co-operation of Mr. D. K. Clark, 
M.1.C.E. This time the exhibition takes a somewhat wider sco; 
in that it is to be a Marine and Mechanical Engineering and Me 
Trades Exhibition. This affords the opportunity for the display of 
— engines, machinery, and shop tools in an endless variety of 

e 

May’s Britis AND Irish Press Guipe.—We have received 
a copy of this now well-known guide published by Messrs. F. L. 
May and Co., of 159, Piccadilly. It is published in a handy form, 
8vo, contains 342 pages, and is not only valuable as a complete 
guide, but affords a source of very interesting statistical informa- 
tion relating to the periodical press of the United Kingdom. It is 
furnished with a series of maps showing the localisation of the 
newspaper press, the guide giving the population of the towns in 
which newspapers are published, as well as the names of the 
papers, where published, price, and publisher’sname. The lists of 

mdon periodicals, journals, magazines, al ks, and guides, is 
longer than ever, und Messrs. F. L. May and Co.’s Guide has 
increased year by year, and is now the best published. 

THE City or London DirEctory.—We have received a copy 
of the thirteenth annual issue of this now well-known directory. 
Although known as the City of London Directory, it is one which 
is almost equally useful to those who, though not in London, have 
intimate business relations with the City. Although so well 
known, it may be mentioned that it contains a Street List, in 
which every house, occupier, and the business carried on, is given, 
and the floor occupied. Alphabetical List, name, address, and 
business of proline, <s in the City of London. Banking, Insurance, 
and Public Companies’ List, which gives particulars of all the 
banks, life and fire insurance companies, t: and finance 
companies. A Trades List. A Conveyance Directory or reference 
guide for the despatch of parcels and goods to.all parts of the 
suburbs, and every town of importance in the United Kingdom. 
The Livery Companies of London. List of Liverymen, a large 
Coloured Map, which gives the parish and ward bounbaries, and 
improvements to date of issue, and a List of Bankrupts, and of 
traders who have compounded with their creditors during the 
year. It is published by W. H. and L. Collingridge, at the City 

office, and is as usual, well got up. gitar, 
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LOCOMOTIVES FOR THE LIVERPOOL & MANCHESTER, AND DUBLIN & KINGSTOWN RAILWAY, 1834. 


(For description see page 150.) 
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FOREIGN AGENTS FOR THE SALE OFTHE ENGINEER. 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden. 

VIENNA.—Messrs. and Co., Booksellers. 

LEIPSIC.—A. Twiermeyer, Bookseller. 

NEW YORK.—Tue Wui.mer and Roczrs News Company, 
81, Bockman-street. 


TO OORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage ag in order that 
answers received by us may be forwarded to ir destination. 
No notice will be taken of communications which do not comply 
with these instructions. 

*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or 
containing questions, must be accompanied by the name and 
address of the writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 
anonymous communications, 


Bompazeen.—Use a galvanised iron tank. It will last for many years. 

A. F. anp Co.— We do not know “' Allen's Price List." Try Messrs W. H 
Allen and Co., 18, Waterloo-place, 8. W. 

E. P. M.—Because air is a very bad conductor of heat, and absorbs and gives 
it out slowly. The actual quantity of heat in a pound of air is only ‘23 as 
compared with the quantity in a pound of water, and the latter occupies a 
space of A, of a cubic foot, while the other takes up 18 cubic feet. Thus a 
powerful current of hot air would be needed to supply as much heat as can 
be had from a small quantity of hot water. If you will try the effect of a 
hot blast at 400 deg. you will understand what we mean. 


ENGINEERING IN AUSTRALIA. 
(To the Editor of The Engineer.) 
et or work contain‘ general informa‘ con- 
ition of mechanics in ‘Australia’? URNER. 
Thames Ditton, February 19th. 


SUBSCRIPTIONS. 

Tue Enoiweer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
from the office on the following terms (paid in advance) :— 

Half-yearly (including double numbers)... .. .. £0 14s. 6d, 

Yearly (including two double numbers) .. .. .. £1 98. Od. 
credit occur, an extra charge of two shillings and sixpence per annum will 
be made. Tue Enoineer is registered for transmission abroad. 

Cloth cases jor binding Tuk Enoineer Volume, price 2s. 6d. each. 

A complete set of Tuk Enoineer can be had on application. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the rates given below :—Foreign Sub 8 paying in advance 
at the published rates will receive Tne Enornger weekly and post-free 
Subscriptions sent by Post-office order must be accompanied by letter of 
advice to the Publisher. Thick Paper Copies may be had, if vreferred, at 
increased rates. 

Remittance by Post-ofice Order. — Australia, Belgium, Brazil, British 

Columbia, British Guiana, Canada, Cape of Good Hope, Denmark, 

t, France, Germany, Gibraltar, Italy, Malta, Natal, Netherlands, 

New Brunswick, Newfoundland, New South Wales, New Zealand, 

‘ortugal, Roumania, Switzerland, Tasmania, Turkey, United States, 

Toate, a3 of Africa, West Indies, Cyprus, £1 16s. China, Japan, 


Xemittance by Bill in London.—Austria, Buenos Ayres and Algeria, 
Chili, £1 16s. Borneo, Ceylon, Java, Singapore, Manilla, 
Mauritius, Sandwich isles, £2 5s. 

ADVERTISEMENTS. 


ment 
si advertisements from the country must be accompanied by a post-office 
in payment. Alternate advertisements will be inserted with all 
practical regularity, but regularity cannot be guaranteed in any such case. 
All except weekly advertisements are taken subject to this condition. 
Advertisements cannot be Inserted unless Delivered before Six 
o'clock on Thursday Evening in each Week. 
Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. George Leopold Riche; all 
other letters to be addressed to the Bditor of Tux Enorweer, 168, Strand. 


MEETINGS NEXT WEEE. 
Tax Iwstrrvtion or Crvit Feb. 27th, at 8 p.m.: 
. Paper to be discussed, ‘‘ Covered Service 2 
by Mr. William Morris, M. Inst. C.E., Deptford. Thursday, March Ist, at 
8 p.m.: Special meeting. Second lecture on the “ Applications of Elec- 
trlaity"—" Telephones "—by Sir Frederick Bramwell, F.R.8., V.P. Inst. 


CuemicaL Soctery.—Thursday, March Ist, at 8 p.m.: Ballot for election 
Phenols,” . E, Armstrong, Ph.D., F.R.S., and E. 

. Rennie, M.A., D. 

Society or Arts.—Monday, Feb. 26th, at 8 p.m.: Cantor Lectures 
Liquid Iumina‘ ts," by Mr. Leopold 


A.8.T. V.—Parafiin. ry and sources. Outlines of the 
chief processes of man -tar y in oil. 
Naphtha. Petroleum. Tuesday, Feb. 27th, at 8 p.m.: Fo and 

Section, “ Present and to Come,” by Mr. Robert W. 


ial J 
Felkin. Wednesday, Feb. 28th, at 8 p.m.: Thirteenth ordinary meeting, 


. “« culture in Lower Bengal; with some Notice of 
Tenant it, &c.,” by Mr. W. 8S. Seton-Karr. The Hon, Sir Ashley 
Eden, K.C.8.L, will preside. 
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PATENT LAW AMENDMENT. 

Tuere is at last a certainty that Government will 
as in a Bill to amend the existing law of patents. Such 
a Bill has been heard of every session for some years, 
But Irish affairs have sufficed to exclude Bills of far more 
urgent importance. All reasonable cause for further pro- 
crastination is, however, absent just now. The Queen’s 
Speech has promised the introduction of a Patent Bill, 
and so it is not improbable that before the present year 
has expired, changes of very great importance will have 

n wrought in the legal relations of inventors and the 
public, While a thoroughly good Bill will, beyond ques- 
tion, work well and give satisfaction, it is at least equally 
certain that a bad Bill will prove extremely mischievous, 
The existing patent law is full of defects; but it is ad- 
mitted on all hands that it is by no means so bad but thata 
worse law could be very easily enacted. We propose to 
express here our own views of what the new Patent Bill 
should be ; and we claim to speak with a somewhat intimate 
knowledge of the wishes of inventors, manufacturers, and 
patent agents. In a word, of those who are most con- 
cerned in the action about to be taken by Government. 

We may begin by saying that, as far as the maturity 
and old age of a patent are concerned, there is little change 


needed, or even desirable. It is in the youth of a patent 
that it is most exposed to adverse influences, and to reas 
phrase a well-known maxim, if we take care of the baby 
patents, we may leave the full-grown patents to take care 
of themselves. Let us consider, then, what are the first 
steps to be taken by the inventor who wishes under the 
existing law to obtain a patent. In the ordinary course of 
events, he applies for a patent, and obtains provisional 
protection, which he gets in return for a fee of £5. Some 
misapprehension exists concerning a provisional protection 
which it is well to clear away. Before the passing of the 
Patent Law Amendment Act of 1852 an inventor was 
permitted to a an application for a patent on simply 
depositing the title of his invention. In other words, he 
had only to say that he wanted a patent for improve- 
ments in something, without giving the Government or 
anyone else the smallest information concerning the 
yg improvements. The utmost laxity was courted 

y such a system. The complete specification filed six 
months subsequently often bore but a grotesque connection 
with the title of the patent. For example, one inventor 
obtained a patent for “ Improvements in Coverings for the 
Human Body,” and the final specification poo st hats, 
caps, and coffins! The “provisional specification’ did 
away with this abuse, and its object is to give the Govern- 
ment a fair idea of what it is the inventor seeks to obtain 
a patent for. It is not intended for the perusal of the 
coum public, and it is, as we have said, nothing more or 
ess than a tolerably definite statement of what the inven- 
tor desires to protect. Having received a certificate of 
allowance, which is virtually a promise that a patent will 
be granted, the inventor gives “notice to proceed,” and 
this notice must be lodged at the Patent-office before the 
expiration of four months from the day on which the ap- 
— for a patent was lodged. With this notice a 
urther fee of five pounds must be paid. Finally, the 
warrant and seal are ted, and another ten pounds must 
be paid, and on filing the specification a further fee of five 
pounds, the total Patent-oflice fees amounting to £25; and 
this sum must be paid within the first six months. 

We have here ample matter for consideration ; indeed, 
it is not too much to say that on the changes introduced in 
the mode of carrying out these preliminary operations the 
whole success of the new Bill will hang ; andthe points which 
most earnestly demand our attention are the object, import, 
and scope of the provisional protection, and the price to be 
paid for it. Now, let it be clearly unders that, as 
matters now stand, the Government grants a patent for an 
invention the precise nature of which is not stated, 
because the patent is issued before the inventor has handed 
in, or, to use technical language, filed that complete and 
fully illustrated description of his invention which is 
known as his “ complete specification.” It appears to us that 
a modification is wanted in the law in this respect, and that 
no patent should issue until something more complete than 
the existing provisional specification is filed. e object 
had in view by the framers of the Act of 1852 was very ore. 
They acted on the assumption that the inventor could not 
perfect his invention unless he had some protection for it, 


‘| which would obviate the necessity of working in secret; 


and, furthermore, the temporary protection enabled him, 
at small cost, to take his invention to manufacturers and 
capitalists and get them to help him with funds. 

t is so well known that inventors do in nine cases out 
of ten require the assistance of manufacturers and capitalists 
to bring their ideas to a good end, that it is unnecessary to 
insist on this point. The provisional protection is then a 
step in the right direction, but it is not a sufficiently long 
step. Experience has proved that the four working months 
available for selling or divulging an invention are not sufti- 
cient, and in addition it seems to be almost universally 
held that a reductionin the cost of protection is imperatively 
needed. Bearing these two points in mind, we suggest the 
remedy. Let provisional protection last for twelve months 
ice of six, and let the Patent-office fee in the first 
instance be not £5 but £1. The advantage which would 
be conferred on the inventor by this alteration is too 
obvious to need enforcing. We suppose that there is not 
an inventor in the kingdom who will dissent from our 
proposition. Before the = of a year the inventor 
would have to determine whether to go on or not. If he 
decided on the former course, then not less than two 
months before the expiration of the year for which the 
provisional protection would last, he should deposit 
a complete specification, with all the uisite 
drawings, and before the year expired he should obtain, 
on payment of £3 or £4 more, a complete patent. This 
patent should hold good for thirteen years from the day 
on which it is granted; and here we propose a distinct 
a cadre from existing forms; the patent should be 
liable to forfeiture at the end of every year unless a cer- 
tain renewal fee were paid. These fees should increase 
tag wary in such a way as that the total sum paid in 

ees should not be less than, say, £200 to £250 for the 
fourteen years’ patent. Thus, the fee at the beginning of 
the third year might be £5, at the beginning of the fourth 
year £7 10s, at the beginning of the fifth year £10, and 
so on, for as the patent advanced in years it would, if 
worth anything, obviously augment in value, and should 
readily bear the increased tax, although the most 
valuable patent might not be able to bear a charge of 
£25 during the first six months of its existence. 
A moment’s consideration will make apparent another 4 
advantage which would result from the adoption of the 
annual fee. At present an inventor, after paying £25 for his 
patent, is not called upon until the end of the third year, and 
after that not until the seventh, for any further payment. It 
may be, nevertheless, that he very shortly discovers that 
he has no means or intention of bringing his invention 
into operation, or that it is in some respect deficient and 
practically unavailable, yet he has no motive whatever for 
publicly abandoning his patent. But if he were called 
upon to pay this annual licence fee he would, by refusing 
to do so, declare that the patent no longer existed. What- 
ever was really good in it would then be immediately 
available for public use, and it would be left open for 
other, possibly more skilled, inventors without hindrance, 


to improve upon it. We do not think that any objec- 
tion would be made to our proposal_on the score of in- 
creased work which it wale throw upon officials; that 
would be merely a matter of detail which would be 
scarcely comparable with the duty undertaken every oo 
by any one of our large fire insurance companies, whi 
send out notices 
annually, 
But to return to cost. The primary objection will be 
that if patents in their first stage are made cheap, manu- 
facturing operations will be hampered by the taking out of 
a multitude of small, and even vexatious, patents. To this 
we reply that the argument is based on presumption, and 
that not a fact can be adduced to prove itssoundness. On 
the other hand we may cite the United States, wherein 
about 25,000 patents are ted every year; but we 
never hear any complaint that trade is injured thereby. 
A secondary and much more interesting point is this : 
Provisional specifications are now kept secret, and, asa 
consequence, the intending inventor, no matter how 
careful a search he may make, can never ascertain what is 
being done during the six months immediately antecedent 
to the date of his application; consequently, taking a 
patent is, to a large extent, gambling. The inventor 
stakes his Patent-otlice fees on the chance that he has not 
been anticipated by another, possibly the very day before. 
Now, it is clear that if a provisional protection ran 
the twelve months, this difficulty would be doubled, and 
we propose that to dispose of it altogether the inventor 
under the new rule should lodge a provisional speci- 
fication, much less general than the existing pro- 
visional, but that he shall have power to amend, disclaim, 
modify, or expand this in preparing his complete 
specification, always provided that he works strictly within 
the bounds of his provisional specification; and, further- 
more, that while the provisional shall not be printed or 
sold until the end of twelve months, it shall nevertheless 
be available for inspection, on payment of a fee, by those 
interested. This last is but an amplification of the existi 
regulation, by which any final specification not yet printed 
can seen on payment of a fee of one shilling. This 
would enable complete searches to be made, and, inasmuch 
as the provisional protection would be absolute, nothing con- 
tained in the provisional, or, as we should term it, the 
preliminary specification, could be stolen and worked into 
‘a complete specification.” © 

At this point an important question suggests itself, 
namely, the preliminary examination of specifications for 
novelty. In this country a body of theorists urge that 
such an examination is not only desirable but necessary. 
We are fiatly opposed to any scheme of the kind, and we 
do not hesitate to assert that we have the weight of in- 
fiuential opinion on our side. It is quite out of the 
question that anything like a proper examination should 
be made by Government offici There are at this 
moment in our own Patent-office no fewer than 130,000 
— ; are these all to be read? How is it possible 
that Government officials should be able to do that which 
a judge and a jury, aided by the ablest counsel at the bar, 
men who have made a study of patent law a speciality, 
find it next to impossible to do? What, for example, 
could examiners do with such a case as that of Otto v. 
Linford ; or the telephone case, yet fresh, no doubt, in the 
minds of our readers? The utmost we would urge upon 
the Government in this direction would be to appoint 
competent examiners to determine : Firstly, whether the 
subject matter of an — is patentable or not. 
Secondly, whether the preliminary specification is properl 
and sufficiently drawn ; and lastly, to discharge the still 
more important duty of saying whether the complete 
specification is or is not on all fours with the preliminary ; 
and even from these examinations we would give a 
power of appeal, and the right of being heard by 
counsel; but all this is very different from examining for 
novelty. If the Government will provide proper facility 
for making search in the way of a convenient and suitably 
situated library and patent museum, with possibly a pro- 
vision for the deposit of models, and if Mr. Reader Lack 
is empowered to provide and maintain perfect indices of 
patents, the inventor may be trusted to make his own 
search, We fail to see, indeed, that any valid objection 
can be raised to the practice of letting an inventor take 
out a patent at his own risk. The utmost that we have 


receive payment of premiums 


heard ur, is that the inventor, if anticipated, loses his _ 


Patent-office fees, &c., but he has perhaps only himself to 
thank for this, and we do not see that Government 
examination would in any way help him. We have 
fortunately in this connection examples to fall back upon. 
Let us take the case of the United States. There, exami- 
nation is carried out to the fullest extent, and would-be 
patentees in the States know how many difficulties are 
thrown in their way by the examiners. Now the Wash- 
ington Patent-office publishes an illustrated list of patents 
granted week by week, with abstracts of the claims 
and specifications. It is from this official book that 
our “Selected American Patents” are culled. We are 
thus placed in a position to know pretty well what 
takes place in the States, and we assert that not a week 
elapses in which the examiners do not pass old inventions 
as though they were new. A very clever American 
writer some time since devoted a paper to a single subject, 
namely, the incompetence of the examiners in one 
ee alone—clock and watch-making—and he pub- 
lished a stupendous list of American patents, every one of 
which had been anticipated. In fact, this question of 
examination for novelty will not bear discussion. The 
whole notion is only worthy of the brain of a pure 
theorist—of a man, in short, who has no adequate concep- 
tion of what the term “examination for novelty” practically 
means. 

There are other questions upon which we might sa 
much did s pe For Salinas, we would abolish 
the form which now subsists of “Communications from 
Abroad.” Why not allow a foreigner to take out a patent 
in his own name? We would modify the form of declara- 


tion upon application for a patent as to “true” inventor- 
ship. It is perfectly well known that, often enough, an 


*,* The charge for Advertisements of four lines and under is three shillings ; 
for every two lines afterwards one shilling and sixpence; odd lines ar 
charged one shilling. The line averages seven words. When an advertiel 
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inventor joins with a capitalist or employer in the applica- 
tion fora patent,and each hasto declare himself the inventor. 
Another,and a very important matter to consider is, whether 
a patentee should not = bound to grant licences to users 
reasonable terms. We see that the Associated 
Chambers of Commerce this very week demand this 
power. The difficulty is to discover how “reasonable 
terms” could be satisfactorily settled. It is altogether a 
very difficult question, which seems to infringe very 
suspiciously the principle of freedom of contract. We 
must now stop, contenting ourselves with repeating that 
the most important requirement is cheap and complete pro- 
tection in the early stages of the life of a patent. An 
invention may be compared, indeed, to a young tree which, 
while yet a seedling, needs constant nurture and care; 
after a couple of years it may be planted out; but it will 
still need fencing from envious cattle and shelter from 
unfriendly blasts, Given this,and provided thesapling hasa 
good constitution, it will grow into a giant, or, at the least, 
serve a useful, though possibly humble purpose. In like 
manner, if a patent be conferred for an invention which 
has intrinsic merit, that invention will live and prosper; 
but only on condition that, like the young tree, it is in its 
infancy dealt with tenderly. Much remains to be said 
concerning patent law. We have, however, said enough 
perhaps for the present to set our readers thinking. What 
will they say? 


BRIGHTON BEACH. 


Tue late severe gales experienced on our southern coast 
have afforded an excellent test of the efficiency of the 
works which have been erected at Hove, and we regret to 
say that the results have been such as we have all along 
expressed a fear were to be anticipated. We find that the 
action induced by the inclined groynes, and to which we 
have previously alluded, has been so intensified by the sea 
driven in from the southward that it has almost completely 
removed the slight amount of shingle which had accumu- 
lated on their windward faces ; and has, besides, greatly 
reduced that which, owing to the reversed action we have 
before named, had settled on their lee side. As the con- 
sequence of the first-named action, the waves have had a 
clean run right up to the earthen embankment of the lower 
esplanade; and the whole width of this, adjacent to the 
inclined groynes has been torn away, the sea having even 
a age over the greens themselves in more than one place. 
This destructive action has been more strongly apparent 
as the groynes diverged in a greater degree from the right 
angle ; but it was very slightly perceptible in the case of the 
groynes which have been built at the angle which we ona 
previous occasion instanced as that which appeared to us 
to be the best suited to the retention of beach, viz, 
15 deg. or thereabouts from the perpendicular line. The 
higher the groynes, also, the more the tearing effect of the 
water has been manifested. At the boundary groyne, i.e., 
that nearest to the Brighton district, and which has been 
built almost in exact conformity with the suggestions made 
in our earlier remarks on this subject, no harm has been 
done, the beach remaining in the same condition as it 
Was previous to the storm; and we hold that strong 
confirmation has thus been afforded of the correctness of 
the view we have expressed as to the leading considerations 
to be observed in the construction of beach groynes. We 
may, as of importance here, briefly recapitulate them. 
They are: First, that only retention of the existing beach 
line be sought. Secondly, that the height of the groynes 
should be but little in excess of the present beach level, so 
as to allow free travel of the shingle to leeward. 
Thirdly, that they should extend but very slightly beyond 
the normal beach line ; and, Fourthly, that a slight curve 
in the direction of the current should be given them at their 
terminal points. To these considerations we have more 
recently added our conviction, as the result of Mr. Ellice 
Clark’s experiment, that a slight angle in the direction of 
so set of the prevailing currents may with advantage be 

opted. 

Wherever at these Hove works such considerations 
have received development, we failed to find any of the 
bad om cag which were noticeable in the cases of 
groynes where other principles had been adopted, and 
so far Mr. Ellice-Clark’s experiments have afforded a 
useful lesson in this important branch of engineering. 
But, acknowleging that this is so, we fear we must express 
concurrence in the now generally held opinion that the 
endeavour to resist the action of the sea by accumulating 
beach has proved to be a failure ; and this conclusion brings 
us back at once to one of our original starting points in 
the discussion. We all along deprecated the want of 
connecting protective work between some of these groynes, 
and in our article of April 14th of last year we wrote :— 
“ Firstly, granting for the sake of argument that protective 
works of the extensive character Mr. Ellice-Clark has 
adopted are a necessity, we believe that a permanent sea- 
wall, such as has stood in many other parts of England, 
could have been constructed at a less cost than has now 
been, and will have to be, incurred for the purpose of 
retaining protective shingle. Better altogether, we should 
have said, to reject so treacherous an ally in the struggle 
with the sea, and have trusted to solid work.” And to 
this alternative it is now decided resort must be had ; not 
that we in the least underrate Mr. Ellice-Clark’s intelligent 
struggles to cope with his insidious enemy. We have all 
along expressed the greatest sympathy for him, and shared 
on many points the theories which have been the base for 
his practice. Indeed, we believed until recently that, 
after all, he had gained the mastery in the fight, and 
it is with regret that we are forced to the conclusion 
that he has been beaten. Only very lately we wrote 
that, in. our opinion, there had not been sufficient 
time to justify the conclusion that his valuable experi- 
ments had failed to perform what was hoped of them; and 
we feel sure that Mr. Ellice-Clark will acknowledge that 
in our criticism of his works as they have proceeded, we 
have expressed the utmost sympathy with him in the 
difficulties and disappointments he has skilfully en- 
deavoured to meet and overcome. 

It is evident, however, that the Hove Commissioners 


can no longer proceed on an experimental course, and we 
are pl to learn that the result of the reconsideration 
of Sir John Coode’s proposal for a sea-wall—to which we 
alluded in our latest article—has been its final adoption. 
On one point Sir John Coode’s recommendations and those 
of Mr. Ellice-Clark differ; this point being, as before 
named by us, the line which this sea-wall should take. On 
a recent visit we found the two alternative lines staked 


out ; Mr. Ellice-Clark’s line being 40ft. more to seaward - 


than Sir John Coode’s. We gave much attention to an 
examination of these divergent pro , and we think 
there is much to be said for both. As regards Sir John 
Coode’s design, it is more fully in accordance with our 
original postulate that it is the wiser course to secure what 
exists rather than attempt recovery of what has been lost. 
On the other hand, Mr. Ellice-Clark’s line secures a much 
finer esplanade, and is not so far seaward as not to have 
still a considerable and probably sutticient berm of shingle 
for covering the footings of the proposed wall. It will, 
further, be in continuation of those sections of walling 
which were constructed in connection with the more west- 
ward of the groynes, where, it is to be observed, there is 
strong evidence of shingle accumulating. In fact, it is in 
the great deposit at these points that a considerable sur- 
plus has been carried over the esplanade, and even into 
the private gardens of the residences facing the sea ; this 
excess accumulation being, we think, due to the unnecessary 
height of some of these westernmost groynes, which has 
ge rng its travel to the bare spots to the eastward. 

ut this matter is still sub judice with the Commission, 
and Mr. Ellice-Clark is confident that he can hold his 
additional ground over Sir John Coode without risk and 
without increased expense in the construction of the wall ; 
the latter, he says, being dependent more on the land 
water to be met with than any possible incursion of the 
sea whilst the wall is in hand. 

Here, for the present, we must leave the Hove works, 
and turn once more to the dual feature of our subject, 
which we have always held to bear to it important rela- 
tion, and that being in the adjacent beach in the Brighton 
parish. Those of our readers who have followed our pre- 
vious remarks closely will recollect that from the first we 
have warned the Brighton authorities of what they had to 
expect. Will it be believed that, in spite of warnings 
strong and reiterated, and insisted upon by many members 
in their own Town Council, we the other day found 
labourers carting away beach from the threatened point 
as energetically as ever! Beach, did we say! There is 
none now, in the proper sense of the word, that remains 
for removal. All that now exists at the point of danger, 
where until within the last year or so there was a fine 
heavy beach, is a composition only of sand, mud, and 
gravel, and the general level at this point is fully from 
three to four feet below that of but only a few months 
back. It was evident, indeed, to our eye, that the 
general height of the beach for more than half a mile to 
the eastward has been sensibly reduced, and our impression 
was fully confirmed by boatmen and others with whom we 
spoke relative to it. In our article of April 14th, 1882, we 
also further wrote: “ What we have detailed as now 
occurring at Hove, will, when the protection of that shore 
is complete, be experienced most infallibly at Brighton ; 
and the length of beach to be protected by its authorities 
so far exceeds that under the responsible control of those 
at Hove, that an expenditure will have to be faced which 
will alarm the ratepayers.” In our latest comment we 
stated that a sum of £7000 had already been asked and 
granted for the formation of gardens at the most threatened 
point behind a protective sea- wall to be constructed, and this 
may be regarded as only the first instalment of the expendi- 
ture which we foresee will be forced on Brighton if the reck- 
less denudation of the beach by voluntary forces, indepen- 
dent of those resulting from nature’s action, be permitted. 
The gales, the destructive results of which at Hove we 
have above detailed, have already made their mark at the 
east end of the town by the partial destruction of the work 
known as the “ Duke’s Mound.” In this we have a warn- 
ing which most people alive to the interests of their town 
would assuredly not neglect, although the locality is too 
remote to quote it as an exemplification of our prophecies 
of evil results from the Hove works for the neighbouring 
beach. Still, unless the removal of shingle is at once 
stopped, the decrease of beach we have already noticed 
will proceed until the evils we predict will become only 
too clearly and expensively apparent. 


CONTINUOUS BRAKES, 


Mr. Moon, the Chairman of the London and North- 
Western Railway Company, made a strange statement at 
the half-yearly meeting of the Company on Saturday. 
Mr. Moon has persistently maintained that the Clark- 
Webb brake in use on the London and North-Western 
Railway left nothing to be desired, and this in the face of 
reports which he continually received from the Board of 
Trade announcing failure after failure, and accident after 
accident, which would have been prevented had the brake 
been even moderately trustworthy. It seems, however, that 
at last even Mr. Moon’s faith in the Clark-Webb, or never- 
ready-when-wanted brake has been shaken. It has been 
stated that the Company is about to adopt a totally new 
brake, ing unheard-of advantages over all other con- 
tinuous brakes, and the novelty has been looked for with con- 
siderable interest. If there be such a brake Mr. Moon knows 
nothing about it, for on Saturday he told his audience that 
“ He had often alluded to their brake as a satisfactory one, 
but latterly the directors had had interviews with the 
chairmen of several of the neighbouring lines of the 
Great Northern, Midland, Great Western, Lancashire and 
Yorkshire, and the North Staffordshire—with which they 
interchanged a large amount of traffic—and they found 
that those companies used the vacuum brake. They had, 
therefore, resolved to adapt that brake to the North- 
Western stock as regarded all their through trains. They 
also intended to adopt the universal coupling which had 
been invented by the carriage superintendent of the Mid- 
land Company. Their local trains would remain as they 
were, but they would take care to have, in addition to one 


big brake, as hitherto, sufficient steam brakes. These 
changes must take some time to carry out; but within a 
a little while there could, he thought, be no doubt that all 
the companies in the country would adopt the vacuum 
brake.” Now, of the neighbouring lines mentioned by 
Mr. Moon, three use an automatic and two a non-auto- 
matic vacuum brake. Mr. Moon has apparently forgotten 
that it is impossible to work these two types of brake in 
the same train without a duplication of apparatus which no 
one is foolhardy enough to suggest. But this being the 
case, it seems to be clear that the London and North- 
Western stock will be nearly as far as ever from finality 
in the matter of interchangeability. The adoption of the 
so-called universal coupling means next to nothing. The 
whole statement is possibly a decent excuse for despatching 
the chain brake. If other companies who run their coaches 
over London and North-Western lines use the vacuum 
brake, why then the London and North-Western must 
follow suit. It might easily be gathered from Mr. 
Moon’s words, that he was, in the first place, ignorant of 
the existence of anything but the vacuum brake, and that, 
in the second, he had never heard of the Board of Trade. 
So far as can be seen at present, there is not the smallest 
chance that the vacuum brake will be universally adopted. 
The more minutely we study Mr. Moon’s statements, the 
more extravagant do they appear. The assertion that the 
vacuum brake will ultimately be universally adopted has 
not a scrap of foundation to rest on. If his dreams were 
realised, no fewer than ten Boards of Directors, including 
the boards of seven of the principal railways in the 
kingdom, would have to abandon the continuous brake, 
which is now fitted to a carriage stock of over 11,000 
vehicles, and nearly 1400 passenger engines, The lines 
thus equi have 5300 miles open. Is all this to be 
abandoned? We commend the following figures to Mr. 
Moon. They have been prepared from the Board of Trade 
return ending June 30th, 1882. Of the total stock fitted in 
Great Britain and Ireland, 41 per cent. is provided with 
continuous, and 29 per cent. with automatic brakes, 
Of continuous brakes, 70 per cent. are automatic; of 
automatic brakes, 65 per cent. are Westinghouse. We 
may add further that on the 30th of December there were, 
in Europe and America, in all 8864 engines and 39,347 
vehicles fitted with the automatic Westinghouse brake. 

But apart from the consideration that other lines have 
rejected the vacuum system, we have certain facts which 
Mr. Moon may ignore, but which none the less remain 
facts. In the first place, the Board of Trade demand an 
automatic brake, and they will have it too. Domestic 
legislation bids fair to be thought of at last; and it would 
not require much stimulus to induce the Government to 
deal with this brake question with a high hand. Railway 
directors know that the simple vacuum brake will not do, 
and desperate efforts have been made to invent an auto- 
matic vacuum brake; but the best that it seems can be 
accomplished in this direction is the “two-minute brake ” 
on the Midland Railway—a brake which has peed 
been pronounced a mechanical abortion, and which is now 
kept alive only by the pertinacity of those who have 
charge of it. Let it once be decided that brakes must 
be automatic, and the vacuum system is doomed, and the 
reason is easily stated. Automaticity in any fluid brake 
depends absolutely on the maintenance in some vessel or 
reservoir beneath each vehicle of either a plenum 
or a vacuum. There is no possible escape from 
this, for the brake depends for its action on either 
a plenum or a vacuum previously prepared by the 
pump or the ejector on the engine. It is the essence 
of automaticity that the brake shall act the moment the 
train is separated from the engine—the original source of 
the brake power, and of course the power must be 
stored up while the engine is still coupled to the train 
throughout. Now it is not difficult to maintain pres- 
sure in reservoirs under the coaches, but it is extremely 
difficult to maintain a vacuum. It is well known that to 
keep joints, for example, tight under a pressure of air is 
much easier than to keep them tight against—if we ma 
use the word—a vacuum. But apart altogether from this 
we have another and important factor to deal with. The 
volume of the vessel required to store vacuum power must 
be enormous as compared with the size of the vessel 
required to store power in the shape of compressed air. 
Thus one cubicfootof air under a pressure of 7‘5 atmospheres, 
or 108 lb. on the square inch, will weigh nearly three-quarters 
of a pound, and will represent no less energy than 35,000 foot- 
pounds, and assuming that but one-half of this is rendered 
available, we shall have a force of, say, 15,000 foot-pounds, 
after a deduction has been made for losses by friction, 
available for putting on a brake. In other words, 
it would suffice to force out a piston for a dis- 
cance of a foot, with a pressure of over six tons, 
If a vacuum of 10]b. could be maintained, it is evident 
that a piston to give a pull of 15,0001b. must have an 
effective area of 1500in., and consequently must be 44in. 
in diameter; and assuming that it had a stroke of lft., 
then the cubic capacity of the cylinder would be not less 
than 10 cubic feet, instead of one, which would, as we 
have seen, suffice with compressed air. For these reasons 
it has been found essential to keep a small ejector con- 
tinually at work on the engine, to maintain the vacuum in 
the pipes, and this ejector, it is well known, cannot per- 
form its duty even under ordinary circumstances, but 
must be supplemented by the main ejector, with the result 
that an enormous quantity of steam is wasted. The cir- 
cumstance that after the Midland, or two-minute, brake has 
leaked itself off, it cannot be put on again until a vacuum 
has again been made throughout the train, is quite sufficient 
to condemn it if it had no other defect. Why, under the 
circumstances, Mr. Moon should imagine that all the rail- 
way companies in the country are going to adopt the 
vacuum brake, passes our comprehension. It is, of course, 
rare that a vacuum brake may yet enjoy universal 
favcur; but it is certain that such a brake has to be 
inven 

It is very difficult to understand the precise grounds 
which have induced some companies to adopt the vacuum 
in preference to the pressure brake. It may be urged that 
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the vacuum brake in its non-automatic form is much 
simpler than the Westinghouse brake. This no one will 
dispute—an automatic brake must be more complex than 
a non-automatic brake. But then the Board of e has 
decided that automatic brakes must be used, and the 
admirable manner in which the Westinghouse brake bas 
acted on several occasions—notably, during an accident last 
summer on the Great Eastern Railway—and the notorious 
and repeated failures of the vacuum brake, practically 
put the non-automatic system out of court. e do not 
think that any engineer holds that an automatic vacuum 
brake can be made as efficient as the Westinghouse brake ; 
but there is a feeling extant that such brakes as that now 
being tried on the Midland Railway are ae enough for 
practical purposes, This is a mischievous delusion, When 
the lives of passengers are in question, nothing is good 
enough but the best. .As to the arguments which eae 
been urged inst the pressure brake on the score of 
failure, it need hardly be said that when proper care— 
not undue care—is taken of it, it practically never breaks 
down; for example, it has made 140,000 miles on the 
Brighton line, with a detention of train of one minute only, 
due to the ae of an india-rubber pipe. Can any- 
a a this be claimed for any automatic vacuum 
brake 

Mr. Moon’s statement of intentions must be received 
with regret and dissatisfaction. It is the duty of every 
railway company to serve the public as well as it can be 
served, and this is in the long run the wisest policy. A 
great company like that of which Mr. Moon is chairman 
ought to set an example in this respect. It seems pitiable 
that years should be wasted in endeavouring to do what is 
impossible. The chain brake has had a full trial, and has 
been condemned at last. This is something gained. But 
it is not encouraging to find that at least as bad a brake is 
going to take the place of the discarded chain. In all this 
there is more than meets the eye. The true history of the 
introduction of continuous brakes will never be written; 
but it is no secret that the likes and dislikes that have 
been manifest in this connection have not invariably been 
evoked by the merits or demerits of a particular brake. In 
all such matters, however, the welfare of the public should 
be the paramount consideration. But it is sometimes 
difficult to get railway men to see this. 


TILBURY NEW DOCKS 

TuE constructors for this great undertaking, namely, Messrs. 
Kirk and Randall, are actively at work upon it, and the visitor 
to Tilbury now sees, on landing at the station, the level surface 
of the marsh land, almost as far as the eye can reach on the 
London side, alive with volumes of steam, jibs of cranes, banks 
of clay, and swarming labourers. The whole of the work includes 
an area of 450 acres, and nearly all this amount has to be 
excavated to a depth of about 25ft., and dumped in banks 
forming the margin of the docks and tidal basin, the level of 
which will be some 2ft. above that of the river bank or dyke, 
which for ages past has protected the low-lying marsh lands on 
the Essex shore. The work is interesting to engineers in that 
the major part of the labour is performed by machinery, and 
that the material excavated will be employed in forming the 
surrounding and impounding wall and wharfage ground. There 
are at the present stage three of Dunbar and Ruston’s steam 
excavators in operation, and a fourth awaiting erection, which, 
in the uniform character of the clay met with, are giving every 
satisfaction, and thirty locomotives do all the haulage and 
tipping, with no assistance from horses, of which there are but 
six on the workings. These locomotives are mostly by Manning, 
Wardle, and Co., of Leeds, with a few of the geared slow speed 
type, made by Messrs. Aveling and Porter, of Rochester, which 
take eight loaded tip wagons at a time. Twenty-one steam 
cranes are employed hoisting from the excavations by hand- 
labour, and delivering to tip wagons. A number of these 
cranes are of an improved type, made by Jessop and Co., of 
Leicester, and are working with great ease and smoothness, 
though doing their full capacity of work. The crane has no 
centre post proper, its duty being performed by a 4in. bolt, 
which passes through the swivelling bed plate of the crane into 
the framework of the carriage below. The wrought iron stays 
from the jib end are brought past the centre line of the bolt, 
and take hold of the bed plate at some distance behind it. The 
weight of the bed plate and crane is carried by four rollers 
below, two forward and two behind; bearing not upon the 
carriage below but on the upper edge of the geared turning 
circle, which is usually fastened to the carriage. In these 
cranes it is not so fastened, and is free to revolve, but being 
against the carriage surface by the weight of the crane 
on the rollers on its upper edge, it is held by friction dependent 
for its intensity on the weight of the crane and its load. Thus, 
when the pinion moved by the engine is set in motion, the 
turning circle gives a little while the jib is getting into rotary 
motion, but its friction is sufficient to hold it when once 
started. This valuable detail saves those many vexatious 
of gear teeth which are unavoidable in the rough 
duty of contract work. The driving engines are horizontal, and 
lie back towards the boiler, thus giving their dead weight 
where most useful as a balance. A deep pump has been sunk 
near the centre of the workings for drainage, and two 24in. 
bucket pumps, 5ft. stroke, are at work, keeping under at present 
water with ease. It is contemplated, however, that a second 
and larger pump will be necessary before the completion of the 
work, A 25-horse power compound portable engine, by 
f and Sons, is driving these pumps in the temporary 
disarrangement of a 40-horse power horizontal, by Clayton and 
Shuttleworth, which is to take steam from Cornish boilers. 
This portable presents a very fine appearance, and possesses all 
the newest features of design introduced by its well-known 
makers. The whole of the machinery occupies the attention of 
150 hands, while between 800 and 900 labourers are now at 
work, a number which will be doubled by next summer time. 
The present contract for the dock work is, we understand, 
£700,000, and it is expected to occupy three years in execution. 
@ projected railway connecting the new docks with London 
is to be a four line one throughout, and is in the hands of Messrs, 

Kirk and Parry, a kindred firm. 


THE ACTION OF FURNACE GASES ON VEGETATION. 

Ay ene me paper has recently been published in one of the 
German scientific magazines by i. Freytag on “The Damage 
Done to Plants by Furnace Gases.” It has been attributed by 
Stickhardt to sulphurous anhydride and to the metallic particles, 
especially those of lead oxide, which are present. It is not the 
Opinion, however, of Freytag, who considers that the principal 

isdue to sulphuric acid and soluble sulphates, and that the 


action of sulphurous anhydride is indirect, the gas being absorbed 
by the moist leaves and oxidised to sulphuric acid by oxygen 
under the influence of sunlight. No direct e is done to 
the soil by the floating metallic particles, but settling as these 
do on the leaves of fodder plants, they induce disease in the 
animals feeding on those plants. The leaves damaged by gases 
appear spotted and bear stripes traversing them, and if the damage 
is very severe they curl together and die; the plant then con- 
tinues to throw out fresh leaves, which are likewise killed, 
and exhaustion follows. Again, as assimilation is checked the 
plant dies from above downwards and the roots throw forth fresh 
shoots. The stage of blossoming, if it be arrived at, cannot pro- 
ceed to the production of seed; young and soft leaves are more 
readily affected than those with a hard epidermis. Moisture, 
direction of winds, temperature of the atmosphere, intensity of 
light, and configuration of land determine the area of country 
affected; the chief damage is done in the mornings and nights, 
when the fumes descend on the bedewed plants. False diagnosis 
must be guarded against, as the damage done by gases closely 
resembles that caused by frost and the ever-acting parasites. 
The action of sulphuric acid fumes on the soil is not harmful, as 
gypsum is generally formed ; but although the dust of copper, 
zinc, &c., works does no direct damage to the plants, yet by 
preserving the dead leaves the formation of humus is hindered. 
In dead plants the percentage of sulphates is three times what 
is found in healthy plants of the same kind. The Glover and 
Gay-Lussac towers being insufficient to keep back all the gases 
which work harm to vegetation, it is recommended to pass the 
mixed gases into lead chambers, into which a spray of concen- 
trated sulphuric acid is introduced. This will remove 96°7 per 
cent. of sulphuric acid and 66 per cent. of sulphurous anhydride. 
Should this be found insufficient, the gases must next be passed 
through a chamber containing diluted sulphuric acid—of chamber 
acid strength. 


LIFE-SAVING APPARATUS ON THE THAMES EMBANKMENT. 


Ir the Metropolitan Board of Works much longer delays the 
provision of simple meane of saving life along the walls of the 
Thames Embankment, and if the arguments against such a work 
continue to be as silly as they have hitherto been, the question 
will have to be taken up by a higher authority, and the Metro- 
politan Board of Works classed with the City of London Corpo- 
ration with respect to new works. At the meeting of the Board 
on Friday last, the Works Committee stated that, having con- 
sidered the resolution of the Board referring it to the committee 
to consider the best means of providing for safety of life from 
drowning in case of accident on the river, so far as the Victoria 
and Albert Embankments are concerned, they are of opinion that 
any means which could be provided with this view must neces- 
sarily be a disfigurement and a probable injury to the Embank- 
ment, and that it does not appear to them that any sufficient 
reason exists for the adoption of the course indicated by the 
reference. In reply to this absurd report, Mr. Jones complained 
that the committee had violated their instructions, which were 
“to find the best means ” of saving life on the Thames. Whether 
these means were good or bad, it was the duty of the committee 
tostate them, and not merely to say that none were good enough 
for their acceptance. Mr. Jones produced a number of letters 
which he had received, with suggestions on the subject; and as 
a proof of the need which existed, he said he had been informed 
that, during the past year, no less than thirty-six youths were 
drowned between Blackfriars and Waterloo Bridges. He con- 
cluded by moving that the matter should be referred back, but 
not to that “condemnable committee” which had had the matter 
to deal with before. He wished the matter to be referred to the 
engineer, to report to the Board. Mr. Jones’s amendment, on 
being put to the meeting, was lost, and the recommendation of 
the committee was adopted. The Thames Embankments are 
thus to remain like well walls, up which no being unfortunate 
enough to drop into the water can ever hope to escape from 
drowning. Can anyone who has had the misfortune to belong 
to the “ condemnable committee” say why festoon chains should 
not be suspended from the Embankment walls from rings about 
15ft. apart, provision being made for imposing a heavy fine upon 
any boat owners who made illegitimate use of these chains. 


SYNTHESIS OF URIC ACID, 


Ar the end of last year we noted the fact, which had been 
telegraphed from Vienna, that a chemist had at last succeeded in 
accomplishing what many chemists had vainly endeavoured to 
do during the last half century, that uric acid had been formed 
synthetically. The honour is due to Johann Horbaczewski, and 
the plan by which he succeeded in preparing uric acid is now 
published. Pure finely powdered glycocoll, prepared from 
hippuric acid, is mixed with ten times the quantity of pure 
urea prepared from ammonium cyanate, and quickly heated from 
200 deg. to 230 deg. C. in a flask in a metal bath until the clear 
melted liquid, originally colourless, has become brownish yellow, 
muddy and thicker in consistency. The mixture is then allowed 
to cool and the melted mass dissolved in dilute solution of 
potash, the liquid saturated with ammonium chloride, and then 
treated with a mixture of ammoniacal silver solution, and 
“magnesium mixture.” The precipitate, containing the uric 
acid, is well washed out with ammonia water, and decomposed 
with potassium sulphide. After removing the precipitate by 
filtration, the filtrate is to be saturated with hydrochloric acid. 
The crude product, which separated on cooling, is again to be 
dissolved in dilute potash, and at least twice more subjected to 
the same style of treatment. Finally a yellowish coloured 
crystalline powder is obtained, which is first to be washed out 
with alcohol, then to be dried, then to be washed out with carbon 
disulphide, to remove the sulphur which may be present, and at 
last to be washed with ether. The substance then purified has 
all the properties and shows all the reaction of uric acid :— 
(1) Under the microscope it shows all the forms which 
characterise uric acid—leaves, or whetstone-like crystals, 
according to the degree of purity. (2) It reduces an alka- 
line copper solution, when warmed with it, and _ silver 
solution already in the cold. (8) It dissolves in concentrated 
nitric acid in the warm with the development of nitrous vapours, 
and the onion-red coloured residue left on evaporation is coloured 
purple red by ammonia, and violet with potash solution. (4) It 
is very slightly soluble in water, acids, alcohol and ether, but is 
easily taken up by potash solution. The elementary analysis 
gave the following numbers :— 


Calculated. Found. 


The author states that he intends to make further inquiries into 
the question of the manner of its formation. 


THE ACCIDENT IN THE VRIOG CUTTING. 

Coronet Ricn’s report on the accident that occurred on the 
1st ult. in the Vriog cutting, on the Cambrian Railways, has 
been published. In this case the 5.30 p.m. passenger train from 
Glandovery Junction to Barmouth left the rails, and the driver 


and firemen were killed. The engine and tender fell over the 
cliff on to the sea beach, a distance of about 86ft., and a per- 
perpendicular height of about 50ft. ‘The engine — to have 
turned a complete summersault, to have become detached while 
falling, and it came to rest on the beach, in an obliqué position 
to the direction in which it had been travelling. The tender 
came to rest on its side nearly at right angles to the engine. The 
tender fortunately became separated from the third-class coach 
next to it by the front draw-bar hook of that coach breaking. 
The coach was thrown on its side over the cliff, and remained 
hanging by the couplings to the composite carriage behind it. 
There were no passengers in this front coach. The composite 
carriage fell over on its left side, on a small plateau at the sea 
side of the line, where the cutting at the sea side ends. The 
third-class coach and the brake van next behind the composite 
carriage remained upright, but the leading wheels of the third- 
class coach were off the rails. Engines and tenders will stand a 
good deal of knocking about, but in this case they were so 

ed as to be of no further service. The train ran off while 
on the descending gradient of 1 in 103, and on the inside of a 
12-chain curve, the curve close behind it being a reverse curve 
of the same radius. The railway, 50ft. 7in. above high water at 
the spot where the accident happened, is formed along the face 
of the cliff, which descends towards the sea at an angle of about 
45 deg. The cliff or edge of the niountain, round which the 
railway runs at this place, consists of a bastard shaly rock, which 
disintegrates on the surface. A great part of it is overlaid with 
a peaty loam. The road above the railway, at the place of the acci- 
dent, was fenced with a stone wall about 2ft. 6in. thick. About 
30ft. of this wall, and the peaty loam between it and the railway, 
fell on the night in question and caused the accident. Colonel 
Rich is of opinion that the only way of securing the railway 
from such accidents would be to tunnel through the mountain, 
which would be very expensive; and if Parliament had not 
sanctioned the line being made round the headland, it is pro- 
bable that it never would have been made at all, as the traffic is 
small, does not meet the cost of the railway in its present form, 
and would do so in a less degree if more capital had been 
expended. There is little doubt, however, that it would add to 
the security of the railway if the highway, which runs 68ft. 
above it, was better drained and maintained. 


RAILWAY RUNNING EXPENSES, 


Some months ago we gave an analysis in THe ENGINEER of the 
running expenses of one of the great railways. In the present 
instanze, we have figures before us officially furnished to the share- 
holders of the Great Northern Railway, which show in a tabulated 
form the expenses of that railway over a period of ten years 
ending with 1882. In the first half of these years the working 
expenses were 54°84 per cent. of the earnings; and in the first 
half of the year 1874 they rose to 56°86, fluctuating considerably 
for several periods. The highest proportion was reached in the 
first half of 1877, when the proportion was 59°28, and from that 
time to the present, though there have been several variations, 
theré has been a general downward movement. For the past year 
the proportions have been for the first half 56°88, and for the second 
half 54°40 per cent. If we look at the working expenses per 
train mile we shall find that there has been a great fiuctuation. 
In the first half of the year 1873 the working expenses were 
287s. per train mile, and the highest proportion was reached in 
the first half of 1874, when the sum was over three shillings— 
3°04s. to be exact. But it fell thence, and with a little more 
regularity than that of the proportion to the gross earnings, and 
in the first half of 1882 it was 2°44s. per train mile, whilst for 
the last half it was 2°46s., so that the working expenses per train 
mile are now, if not at the lowest point, still far below the rate 
of a few years ago. It is first of all in the reduction of the work- 
ing expenses on the train miles run, and then in the reduction 
of their proportion to the gross earnings of the railway, that there 
is a probability of larger return to the shareholders. But these re- 
ductions cannot be effected beyond a given degree, and hence it is 
rather to the enlargement of the gross receipts per train mile that 
there is the best hope for an increase of the dividends of railway 
companies. Expenses can only bekept down in a certain degree, but 
there is practically no limit to the work that may be done by the 
railways or to the amount of the traffic that may be brought upon 
them if there is an extension of the facilities that companies 
offer, and if cheapness of travelling is fostered. This is then the 
aim that the directors of railways should keep in view— increased 
facilities and larger trafiic. 


MIDLAND RAILWAY WORKS. 


For years the expenditure of the Midland Railway on capital 
account, on new lines, and on improvements and on additions to 
old works, has been at the rate of fully two millions sterling ; 
and down to the latest date there is no indication of any 
slackening in this respect. In the past six months it has 
expended on capital account £1,112,985. Out of this the large 
sum of £452,000 was for expenditure on lines that are already 
open for traffic; and close upon a quarter of a million was on 
lines and works in course of construction ; whilst £345,000 was 
spent on new rolling stock—an expenditure that must be pro- 
nounced very large, even for so progressive a company. On 
works in course of construction, the largest sums in the past half 
year have been spent on the Belsize second tunnel ; on the Rushton 
and Bedford branch ; and on the Bootle goods branch, the London 
Dock Works being now removed into the list of the lines that 
are open for traffic. In the half year that is now entered upon 
the Midland contemplates the expenditure of a similar sum to 
that in the past—a sum estimated at £1,150,000. Of this just 
about half is to be spent on the lines and works that are open 
for traffic ; £284,000 is the estimated amount of the expenditure 
on lines and works in course of construction, including the 
working stock ; and the balance is in subscriptions to other 
companies, in joint lines expenditure, &c. After this there will 
still remain an estimated expenditure of close upon three 
millions sterling, so that the Midland has still before it a large 
amount of work, and this it proposes to increase by the Bills 
now before Parliament. It is apparent, then, that it is intended 
to continue that progress which, up to the present time, has 
been in the past few years so remarkable, and which has induced 
a very great growth of the revenue. Three of the recent 
lines of the Midland Railway are now open for traffic, and it 
may be fairly believed that there ought to be a considerable 
accession to the receipts of the company as these tap fresh 
streams of traffic, so that the general outlook of the company 
should be promising. 


THE PROPOSED GENERAL RESTRICTION OF THE OUTPUT 
OF COAL. 
THE question of how best to restrict the output of coal through- 
out the United Kingdom is to be considered at a general con- 
ference of miners, to be held on Tuesday next at the old Town 
Hall, King-street, Manchester. From the instructions issued by 
Mr. Thos. Ashton, of Manchester, the secretary of the Leeds 
Conference, to the miners throughout the United Kingdom, it 
appears that short reports are expected from all districts in order 
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to show how far they have been able to carry out the resolutions 
poe the Leeds Conference. The promoters state that they 

ieve nearly all the leading districts in the county will send 
representatives, and those districts, such as South Wales, which 
did not attend the Leeds conference are especially urged to send 
delegates. The whole of Yorkshire is pledged to carry out 
restriction if all other districts agree to do the same. Derby- 
shire, at its recent conference, empowered their delegates to vote 
in its favour, as done in other coal mining centres. It is, how- 
ever,a most unfortunate thing for the promoters to find that the 
mild weather has greatly damped the house coal trade, and there 
are now a large number of collieries which are only making three 
and four days per week, and are unable to pay any dividends to 
their shareholders. 


LITERATURE. 

A Treatise on Shoring and Underpinning, and Generally Dealing 
with Ruinous and Dangerous Structures. By Crcu. H. Stock. 
London: T. B. Batsford. 1882. 8vo. 54 pp. 

One need not walk far in some of the older parts of London 

and other towns to find a building which, though not quite, 

haps, of the sort described by Dickens as having left off 

ant begun to be a barn, are, as he 

said, ready to fall in all directions, but have not quite 

decided which direction to take. More often, however, 
these unsafe buildings have a decided leaning towards one 
direction, and to prevent this taking effect a good deal of 
timber may occasionally be seen employed as raking or 
flying shores. The question must often occur to architects 
and surveyors who are, or may be, called upon to carry out 
this shoring, what are the strains thrown on the timber 
thus employed to support buildings of different kinds, 
and what are the most suitable and usual methods 
adopted to shore and underpin such buildings 

and others, as arches and _ steeples Se I 

churches by columns. These questions will be found 

ably dealt with in Mr. Stock’s book, which is one of 
the few works on a special subject that does not 
wander into others. The subject is dealt with under the 
following heads :—Raking shores; principles, varieties, 
and uses of raking shores; horizontal or flying shores; 
needle shoring and underpinning; the shoring and 
underpinning of medieval buildings; and on the 
mechanics of raking shores. These subjects are well and 
concisely treated, and examples of the calculations of 
strains are numerous, so as to give the fullest assistance to 
the young architect ; they are well illustrated, and the 
book is one which will save a great deal of time in huntin 

up the hitherto scattered examples of work of the kin 

carried out and the principles upon which it should be 
done. A sufficient number of illustrative specimens of shor- 
ing are described, and we may add one of special interest, 
namely, that employed during the restoration of the 

St. Albans Abbey, carried out under Sir G. Scott by Mr. 

G. Chapple, and described in THz Encrnesr of the 21st of 

September, 1877. 


Pumps and Pumping Machinery. By Freperick CoLyeEr, 
M.LC.E. London: E. and F. N. Spon. 1882, 102 pp. 
23 plates. 8vo. 

Descriptions of well tested and successful types of 

machinery of any kind, if accompanied by well executed 

engravings with dimensions or to scale, are always useful, 
especially to young engineers, and to those engineers who 
are called upon to machinery of a class with which 
they have not intimate experience. Mr. Colyer’s 
book is one of this class. It describes pumps of various 
kinds, ranging from ,the smaller well pumps to those 
employed in waterworks, drainage works, mines, and 
breweries, his examples being all from his own practice 
and ience, or from the practice of well-known con- 
structors, of whose machinery he has practical knowledge. 

These pumps and pumping machinery he tersely describes, 

supplying, as he goes, useful hints on details of design, 

erection, and working. He also gives full dimensions of 
those he illustrates, and figures showing the efficiency of 
the different forms of pumps and pumping engines. The 
ilustrations, many of which are wholly or partly in section, 
are clearly executed lithographs, and are all to scale or 
fully dimensioned. In a second edition the author might 
add to the value of the book by giving a few larger detail 
engravings of pump valves. In many cases he states where 
the machinery of which he gives the working figures are 
in operation, andj gives the makers’ names. e book 
does not pretend to deal with the hydrodynamics of 
pumping machinery, but with the results of their practical 
application as exemplified in well pumps, “ ish ” 

ps, direct-acting pumps, spiral pumps, beam, Bull, and 

Borman pumps, differential air pumps, air com- 

pressors, and blowing engines. e book is provided with 

a list of contents and of drawings and an index, but the 

latter needs amplification. From what we have said, it 

will be seen that it is a book which will be useful to 


many engineers, 
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LINKS IN THE HISTORY OF THE LOCOMOTIVE. 
No. XIII.* 

Ar an early period in the history of the locomotive a 
return was e to the vertical cylinders of the first rail- 
way engines, modifications being introduced with the 
object of making them act better. The first engines 
employed in working the Dublin and Kingstown Railwa 
were constructed on this plan. The line in question is 
about seven miles long, and skirts the southern shore of 
Dublin Bay for almost the whole distance. It is very 
nearly a dead level throughout, and involved no works of 
importance save a very heavy sea wall to protect it from the 
waves in north-easterly gales; and one very short tunnel 
under Sir Harcourt Lee’s park, near Blackrock station. 
This was the first railway opened in Ireland, and it was 
laid to the English or 4ft. 8}in. gauge, and was subse- 
quently widened some five-and-twenty years ago. The 
traffic on it was worked entirely by small tank engines 
withinsidecylinders, Alltherollingstock had central buffers 
and the carriages were coupled by yokes, consisting of an 
iron bar at the back of each buffer head, and two chains 
as in the annexed diagram. The yokes are shown at A A, 
and they could turn 
round on the buffer 
rods B. The carriage 
axle-boxes had no 
keeps underneath. 
The speed was mode- 
rate, twenty - five 
minutes being al- 
lowed for the run 
of seven miles, in- 
cluding four stops. 
The line is now 
merged in the Dub- 
lin, Wicklow, and Wexford Railway, and all the 
old engines have long since gone to the scrap 
hea’ n 1853 the only engine with a link motion on 
the line was the Comet, all the others worked with four 

bs and four excentrics in a way too well known to need 

escription. The Comet was known as the “Royal” 
engine, for it ran the train which conveyed the Queen 
and Prince Albert to and from Dublin when the Queen 
visited Ireland to open the Exhibition in 1853, and it was 
afterwards always employed to work the Viceregal trains. 
All these engines had outside cranks on the driving 
axles, and the valve chests were on the top of the cylinders, 
the valve spindles being driven by rocking shafts with 
tongues playing in mortices in the valve spindles. 

Mr. Alex. Allan, of Scarborough, the well-known inventor 
of the straight link and many other improvements in the 
locomotive, has favoured us with a deal of valuable 
information concerning the types of engine first used on 
the Dublin and Kingstown Railway, and he has also enabled 
us to illustrate three engines possessing much interest, and 
so far as we are aware, never before illustrated in any 
publication. 

Mr. Allan calls our attention to a slight error in “ Links 
ip the History of the Locomotive Engine,” No. X., which 
will be found in THe Enaryeer for March 18th, 1881. 
There is a table therein giving the dates when the early 
locomotives of the Liverpool and Manchester Railway 
were made. The construction of the Swiftsure, No. 36, is 
dated in the table 1835. Now, the Swiftsure was the 
first locomotive turned out by Messrs. George Forrester 
and Co., of Liverpool, for the Liverpool and Manchester 
Railway, and was built early in 1834, and was worked that 

ear from the Liverpool end of the line. In 1835 it may 

ve gone into the hands of Mr. Fyfe at the Manchester 

end of the line. Mr. Allan attended to it when first put 
on the line during certain days and trial trips, &c. 

Late in the summer of 1834 Mr. Allan went for 
Messrs. Geo Forrester and Co., to Dublin with 
three locomotives for the Dublin and Kingstown Rail- 
way. These engines were of the same size and design 
as the Swiftsure, concerning which we shall have more 
to say, and with four fixed eccentrics and rods to 
work the valves, They had also a vibrating pillar 
parallel motion, as shown in our et of the 
Vauxhall, 146. Mr. Allan the care of 
them during Messrs. Forrester’s year of maintenance 
contract. In the following year, 1835, three more engines 
were supplied for the Dublin and Kingstown Railway by 
Messrs., Forrester. These were without the parallel 
motion, and had the usual guide bars. They were without 
tenders, having three water tanks under the boiler, and 
within the frames, which carried water for the journey 
between Dublin and Kingstown. These engines were 
probably the earliest tank locomotives, Some of the same 
size and class, with tanks, were supplied for the London 
and Greenwich Railway in 1836 or 1837. Messrs. Sharp and 
Roberts also made some locomotives for the opening of the 
Dublin and Kingstown Railway in 1834, which were of the 
size and design of the Experiment, working on the Liver- 

1 and Manchester Railway in 1833, as described by Mr. 

. K. Clark in his work on Locomotives, These had no 
eccentrics to actuate the valves, a short lever on the 
bell crank athe the throw by a long rod to rocking 
= on the foot-plate. The valves were tubular, without 

p or lead. The pistons had not the usual elastic packing 
rings, but were made nearly frictionless by exactly fitting 
the vertical cylinders, and having a white metal surface. 

The cylinders of the engines made by Messrs. Sharp and 
Roberts for the Dublin and Kingstown Railway were 
vertical, as shown in the Hibernia, page 146. 

* No. 
deals with Great Western breed gauge 
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ON THE RELATIVE CORROSION OF CAST IRON 
STEEL, AND WROUGHT IRON. 


Durinc last month Herr Gruner published a paper on this subject 
in the Comptes He points out that during the last year 
he has been occupied with experiments on the oxidation of 
various kinds of iron, as regards their use for rails, and hulls of 
ships, especially when exposed to the action of sea-water, 
Certain engineers have thought that it was possible to determine 
the relative oxidation of the different kinds of iron by submitting 
them to the action of acidulated water ; but it would be neces. 
sary to prove first that acidulated water acts in the same way as 
moist air or sea-water, for the identity of the action is not evi- 
dent a priori. It is the study of this relation which he has 
undertaken, and his note to the Comptes Rendus contains the 
salient points of the fuller paper which goes to the Annales des 
Mines, He refers at the outset to the earlier labours of Mr. 
Robert Mallet, and the more recent ones (1881) of Philipps, and 
Parker, of London. The question, it appeared to him, should 
be examined from a more general point of view, and, above all, 
with the aim of knowing whether acidulated water agrees or not 
in its mode of action on the different kinds of iron with that of 
moist air and sea-water. He submitted to a series of identical 
experiments eighteen polished plates of steel and hard and soft 
iron, pure and impure, of various kinds. They were all one deci- 
metre (3°93in.) square, and in orderto submit them to precisely simi- 
lar experiments, they were fixed ina wooden frame. The plates 
were suspended by their four corners, 15mm. apart, and could 
all be plunged simultaneously into a trough containing either 
acidulated water containing 5 per cent. of sulphuric acid, 
or sea-water; or it was possible to place them in moist air on a 
terrace exposed to all the winds. The first experiments were 
made last winter at a factory at St. Montant, near De Beauvoir ; 
others during the spring and autumn in Paris, and a much 
greater number during the course of the summer on the seashore 
at Villervilles, in Normandy, but always with the same series of 
plates and the same apparatus. These plates are weighed before 
and after each experiment, and carefully brushed and dried. 
These are the chief results arrived at : The experiments in moist 
air were not continued a sufficiently long time to enable one to 
determine whether the degree of carburation of the steel, and 
the moistening of the plate, had any influence or not upon the 
intensity of the corrosion by rust. These experiments are still 
in course of execution. There are, however, certain definite 
results arrived at. In twenty days the steel lost at least from 
three to four grammes per plate, that is to say, per 0°02mq. of 
surface, the two faces of the plate being equally corroded. 
Chromium steel was more oxidised, and Wolfram steel less, 
than steel which was simply carburetted. Cast iron, even that 
which contains manganese, oxidises less than steel or wrought 
iron, and amongst them the white specular cast iron (spiegel), 
containing 20 per cent. of manganese, less than the grey cast 
iron. The loss is about the half of that which steel suffers. 
Sea-water attacks iron like acidulated water by dissolving it ; 
but the conditions are entirely different. At the end of a very 
short time one recognises the presence of iron chloride in the 
trough. Unlike 'the action in moist air, the sea-water more 
strongly attacks the cast iron than the steel, and, above all 
others, most energetically the white specular cast iron (spiegel). 
Thus, in nine days the steels had only lost for 0°02mq. of surface 
from 1 to 2 grammes, according to their nature, while the 
white manganese cast iron had lost 7 grammes, the black cast 
iron of St. Montant, from the Bessemer Works, 3°50 grammes, 
and the phosphatic cast iron, for pottery purposes, 5 grammes, 
Soft steels are less attacked than the same steels annealed; 
soft steels less than chromic or manganesian ; Wolfram steel less 
than ordinary steel, with the same percentage of combined 
carbon. It follows from this that it is necessary to avoid the 
employment of manganese sheet steel in the hulls of ships, and 
‘according to the experience of English constructors, corrosion is 
much more active along the line of flotation than where the 
metal is always in the air or always under water. Acidulated 
water, like sea water, dissolves more rapidly the grey cast irons 
than steel, but not the white specular cast iron—spiegel. It is 
the impure grey cast iron which is the most readily attacked. 
Thus in three days, water containing one-half per cent. of 
sulphuric acid, renewed each morning, dissolved the following 
quantities :— 


Black cast iron for the Bessemer furnace, containing 8 to 4 


per cen ese, and 1 to 2 per cent. of silicium 15°9 
te cast. 15 
The same as above, smelted with 08 
Soft steels, under same circumstances, only lose 04 
Soft steels simply carburetted .. .. .. .. «. - 11 
Manganesian , and hard tempered .. .. .. 16 
The same soft steel .. .. .. 41 


That is to say, much more than the white specular cast and the cast 
iron obtained with charcoal. It is found by these experiments that 
acidulated water, like sea-water, attacks more energeticall: 
chromic steel than pure steel, and rather less Wolfram mos | 
We see, finally, that if in respect to chromium, manganese, and 
tungsten, the action of acidulated water is rather less than that 
of sea-water, it is quite different in other respects, and altogether 
different to the action of moist air. From the experiments with 
acidulated water, we are not able to obtain any knowledge of the 
relative resistance of different sorts of iron in moist air or sea- 
water, 


LIVERPOOL ENGINEERING SocreTy.—The third meeting of the 
session was held on Wednesday, the 14th instant, at the Royal 
Institution, Colquitt-street. r. R. R. Bevis, — in the chair, 
when a paper entitled ‘‘ Notes on the Steam Engine Indicator” 
was read by Mr. W. C. Pagan. After a few introductory remarks 
upon the instrument itself, the author proceeded to trace its 
gradual development from its invention by the great James Watt 
to the instruments _ at the og Taking = leading 
t for comparison, he pointed out their respective advantages, 
lee some general hints as to the fixing of the instrument, 
remarking, in conclusion, that though the diagrams produced by 
the indicator might be accepted as a delineatior of the pressure 
and its position as existing in any vessel, it should not relied 
on as an absolutely correct measurer of the power developed by an 


engine. 

iE MIDLAND INSTITUTE OF MINING ENGINEERS,—On Tuesday 
last a well-attended meeting of the members of the Midland 
Institute of Mining Engineers was held at the Queen’s Hotel, 
Leeds. Mr. T. Carri: n, president of the Institute and manager 
of the Kiverton Park Collieries, presided. A discussion took place 
on the new method of getting coal by the lime process, the 
representative of the patentees being present. In the absence of 
—— reports on the subject the discussion was again adjourned. 
A brief discussion ensued on a paper submitted some time ago by 
Mr. T. W. Embleton, mining engineer, ‘‘ On Atmospheric Pressure 
in Relation to Colliery losions in Coal Mines.” e conclusion 
which seemed to be arrived at was that the gas in the pit was in 
some instances a safer guide than to trust to the barometer, but 
great value was put upon the latter. A discussion also took place 
with respect to safety lamps and their utility in the safe working 
of coal mines. The discussion was pon > aang order 
to obtain particulars relating to two new Welsh lamps, 


| 
| 
| 
Die Gasmaschine. Versuch der Darstellung ihrer Entwickelung 
und thres Kreisprocesses. Von R. Schoettler. Braunschweig und 
Leipsig: Verlag von Goeritz und zu Putlitz. 1882. 
. The Gas Engineers’ Text Book and Gas Companies’ Directory for 
1883. Edited by G. E. Wright and W. 8S. Mason. Fourth annual 
publication. Birmingham: J. Wright and Co. 1883. 
Report of the Smoke Abatement Committee 1882, with Reports of 
the Jurors of the Exhibition at South Kensington, and Reports the 
| 
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SCHWARTZKOPFFS SAFETY BOILER 


J. Swain Eng. 


Tue apparatus which we illustrate above is the invention 
of a German, Herr Schwartzkopff. It is intended to give 
warning of the approaching danger of explosion of steam 
boilers by an acoustic and optical signal near the boiler, as well 
as at any desired distance in the following cases: (1) if the 
highest admissible steam pressure is reached or exceeded, thus 
controlling the steam gauge and the safety valve. (2) If the 
water in the boiler has sunk below the lowest admissible level, 
thus controlling all apparatuses for recognising the water level. 
(3) If the water in the boiler should have reached a temperature 
which exceeds the one corresponding with the pressure shown 
by the steam i.e, in case of a retardation of the ebulli- 
tion. (4) If the boiler is being heated without containing any 
water at all ; in this case the signal will be given long before the 
boiler plates have been heated to any injurious degree. The 
Schwartzkopff apparatus is based on this principle : The heat of 
the steam or water in the boilers (or in the case of dry heating, 
the radiating heat of the boiler plates), acts on certain hermeti- 
cally enclosed alloy rings, which melt as soon as the highest 
admissible temperature is passed, and the molten metal brings 
two, otherwise insulated cop) rods into metallic contact, 
thereby closing an electric current, which puts an alarm bell into 
operation. 

The apparatus consists, as will be seen from Figs. 1 and 2, of 
two concentric metal tubes, a and i, the inner one of which is 
closed at the bottom and open at the top, and which, by means 
of a flange, is hermetically fixed to the outer tube. The latter 
is screwed or rivetted by means of a flange at a convenient place 
on the top of the boiler, is open at the bottom, and reaches 
down into the boiler to the lowest admissible water level, while 
the inner tube projects still lower—down to about }in. from the 
highest fire-touched surface of the fire-box or fire-tubes, There 
remains an open annular space of about fin. all round between 
the two tubes. The same arrangement of concentric tubes with 
an open annular between them is repeated at the head of 
the apparatus A, the latter and the lower part being connected 
by means of a winding tube 0; the annular space in the upper 
and the lower part of the apparatus is interrupted and re-united 
in this way for the sole purpose of cooling the head of the system 
below the temperature of the boiler, which object, by the radia- 
tion of heat through the winding pipe, is fully attained. The 
apparatus being fixed, as shown in Figs. 1 and 2, closes the 
boiler entirely, thus allowing the former to be controlled, to 
work, or to re-adjusted after having worked, without the 
escape of steam or water, or without the necessity of interrupting 
the sg vag, Mood the boiler in the least. e inner tube, 
which, for better conducting the heat, is made of brass, is 
traversed from end to end by two strong nickel-plated copper 
rods, d and d,, which are fixed into, and insulated by, several 
serpentine plugs, the top and bottom one of which, k and k, 
(Figs. 3 and 4), are conically bored and enclosed in thin 
= cases, which, on their part, fit closely into the inner 


These pele ren as shown in Fig. 1, out of the same, and are 
provided with holdfasts for the connection with the alarm bell, 
electric battery and signboard, and, together with the serpentine 
cups and cases, form a system, Fig. 5, which can easily be 
inserted into and withdrawn from the inner tube. Into the two 
copper cases, c and ¢,, there are fitted two slotted alloy ri 

tand 1, which, by their elasticity, adjust themselves closely, 
fitting in the cases, and two suitable serpentine plugs, v and 1, 
sliding on the rods, will, if pushed down, hermetically close the 
cases which contain the alloy rings, thereby preventing any out- 
side influence of steam, water, and air. alloy rings referred 
to are adjusted so as to melt at certain degrees of temperature, 


viz., the upper ring will melt at the boiling point of water, the 
lower one at a temperature slightly exceeding that one which 
corresponds with the highest steam pressure with which the 
boiler may be safely worked. At the head of the outer tube a 
small cock, h, is fixed, by which the air contained in the annular 
space at the time of raising steam can be allowed to escape; the 
annular space should always be filled with water at the top ; as 
this water does not circulate, but is in a state of stagnation, 
and as the winding pipe allows sufficient heat to radiate, the 
head of the apparatus, as long as filled with water, will always 
be kept comparatively cool ; any air in the same, although not 
preventing the action of the apparatus, is sometimes apt to delay 
it. The apparatus is now put into operation, under the following 
conditions : The alloy of the top ring will melt and ring the bell as 
soon as the water in the boiler sinks slightly below the lowest 
admissible water level, as then the water contained in the 
annular space will no longer be kept therein, but will fall into 
the boiler and will be replaced by steam, which at once heats 
the head of the apparatus beyond the melting point of the upper 


ithe alloy of the lower ~ will melt as soon as the tempera- 


exceeds the fixed limit ; (}) if the water gets heated to a 
dangerous degree without the pressure increasing correspondingly 
(retardation of ebullition). (2) By the radiating heat of the 
boiler plates, in case of the fire being got up without the boiler 
being filled with water. In all these cases the molten metal 
flows into the serpentine cups, and produces a metallic contact 
between the two rods, by which the electric bell or bells con- 
nected with the same are put into operation. As stated before, 
the apparatus gives the signal without the escape of steam or 
water, and after having done its duty, the rods can easily be 
withdrawn, the molten metal is poured out, and a new ring is 
fitted in without any interruption in the working of the boiler. 
It will be seen that the apparatus depends for its efficiency on 
the alloy rings. We are told that the apparatus enjoys 
considerable favour on the Continent, being used by Herr 
Borsig at his works in Upper Silesia, Messrs. Siemens and 
ao of Berlin, the Berlin Manufacturing Company, and 
others. 


EMPLOYERS’ LIABILITY IN THE MERCANTILE 
MARINE. 


In the Southwark County Court on Monday, Mr. H. J. Stoner 
aly judgment in the case of ‘‘ Grace v. Cawthorn.” The icu- 
of the case are fully stated in his Honour’s remarks. He said 
—The question involved in this action—whether the numerous 
ate engaged in the Mercantile Marine and, possibly, in the 
yal Navy, who are not seamen in the ordi and natural 
erage of the term, are within the operation of the Employers’ 
bility Act, 1880—is one of importance and difficulty, and has 
been argued with great oo counsel for both parties. Accord- 
ing to the evidence, the plaintiff was a fireman on board a 
merchant steamer called the Ransome, belonging to the de- 
fendant, and through the negligence of the chief engineer, whose 
duty it was to see that a © by the side of the erank pit of the 
engine was ly pro’ » fell, whilst executing the chief 


eer’s orders, into the crank pit and received serious injuries, 

for which he has recovered in this action £50 damages, subject to 
leave reserved to enter a nonsuit, on the ground that a seaman is 
not within oh pga of the Employers’ Liability Act, 1880, and 
iff isa seaman. By the Sth section of that Act it is 

the Act the expression 
mean any person to whom ‘‘ The Employers’ and 


that the plain 
ided that in the construction of 


workman” 


APPARATUS. 


Workmen’s Act, 1875,” applies. By the 10th section of the latter 
Act it is provided that the expression ‘‘ workman” should not 
include ‘‘a domestic or menial servant,” but, save as afi i 
should mean any person ‘‘ engaged in manual labour” who sho 
enter into or work under a contract with an employer; but 
by the 13th section of the same Act it is provided that it ‘shall 
not apply to seamen or to apprentices to the sea service.” There 
is not in the latter Act to extend the ordinary and natural 
meaning of the expression “‘ seamen” used in the 13th section, nor, 
I may mention, to exclude the Royal Navy, and it therefore follows 
that this expression ‘‘ seamen,” when employed in either of those 
Acts, has only its natural and i signification. An argu- 
ment was raised on the of the defendant, founded on the 
Interpretation Clause of the Merchant Shipping Act, 1854, which 
enacts—‘‘ That in the construction and for the purposes of that 
Act, the word ‘seamen’ shall include every person—except 
masters, pilots, and ge ge ag or engaged in 
any capacity on board any ship;” but it ay ge to me 
that the operation of this section must clearly restricted, 
according to its own terms, to the construction and p of the 
Act in which it is contained, and further, that it aif a strong 
ent against the extension of the ion “‘ seamen” to any 
othae rson than those to whom it applies in its ordinary and 
sabtsl deulbuiien, inasmuch as it was thought necessary by the 
Legislature expressly to include in such expression by this section 
the other persons referred to. It therefore appears to me that the 
only questions in the present case are, what is the ordi and 
natural signification of the word ‘‘ seaman,” and is the plaintiff, 
according to such signification, a ‘“‘seaman?” ebster’s 
dictionary the following definition is given of the word “seaman”: 
— (1) “A sailor, a mariner, a man whose occupation is to assist in 
the management of ships at sea;” (2) “ [=e of distinction a 
skilful mariner, one well versed in the art of navigating 
ships at sea, in which sense it is applied both to officers 
oo to common seamen.” Now, I e it to be clear that 
any person employed or engaged in any capacity on board 
any ship who does not fall within the first of the above 
definitions—upon the true significance of which much light is 
thrown by the second—is not a ‘‘seaman,” and that a person who 
is not employed and occupied in the management of the sails, the 
steering of the vessel, or otherwise ot oes in the manage- 
ment and navigation of the ship, with skilled 
to the same, is nota “‘seaman.” This in tation of the w 
“seaman” is strengthened by evidence in esent action, as 
both the plaintiff and the second engineer employed in the same 
ship, who were the only skilled witnesses called, both deposed that 
they and others similarly employed were not considered or 
termed “seamen,” and were not so in fact. The exact circum- 
stances of the plaintiff’s employment were as follows : He had been 
a coal porter and a corn porter ashore until about a year previously 
to the 29th June last. Bening such year he had been employed as 
a coal trimmer on board ship, off and on, under written agree- 
ments, and on the 29th June last the chief engineer of the ship 
Ransome engaged him as a fireman at weekly wages of 30s., with- 
out any written agreement ; and he went on board at ten o’clock 
at night. He was at first employed in ing word from the deck 
to the engine-room, but about eleven he was sent down to the 
engine-room to attend to the fires, when the accident in question 
happened. His duties appear to have been simply to attend to the 
fires of the engine, to the orders from deck to the engineer and 
similar dutiesconn: with the engine, and which wereevidently the 
same, whether ormed on land or at sea, and certainly required 
ent or navigation of 


en 

in his favour. The defendant is at liberty to ay either by 
motion or by case; and in the event of an appeal I under the 
County Court Act, 1882, allow costs on a higher scale above £1 
being of opinion that the question involved is one ‘‘of general 
public interest ;” but in the event of there being no appeal, I shall 
allow the costs only on the amount recovered. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 
On ’Change in Birmingham to-day—Thursday—and in Wolver- 
hampton on Wednesday, business was quiet; yet the tone was 
stronger and prices were upheld. The improved weather had a 
distinctly favourable influence. 

Bars were variously quoted at from £8 2s, 6d. for the ‘‘ Round 
Oak” brand, down to £6 5s. for common Staffordshire, and there 
was a steady business in the better qualities for cable making and 
for export. On export account the demand is growing, Canada 
and the Australias being better customers; but the home smithy 
branch is quiet. 

Hoop and strip orders were sought, but the inquiry was dull. 
Orders upon United States account were announced as being held 
back merely till some definite conclusion has been arrived at touch- 
ing the duty to be hereafter levied. 

Best stamping sheets sold in fair quantities on makers’ terms for 
export through merchants. Messrs. Baldwin quoted their 
“Severn ” brand at £11, and they are receiving enough new orders 
to enable them to start their works with the Monday night turn. 
The makers of galvanising sheets were to-day and yesterday seek- 
ing specifications in fulfilment of orders some time ago booked, but 
they were not generally successful. New business might have 
been done at £9 for trebles, but that figure, which certain gal- 
vanisers offered, makers would not accept. They held out for 
prices varying from £9 10s. to £9 5s.; and for doubles they would 
not take less than from £8 7s. 6d. to £8 5s. Braziery sheets of 
these gauges were, however, to be had at less money. 

Pigs were fairly strong. Throughout the period ;during which 
vanising sheets have gone down from 20s. to 253. they have 
pped only about 2s. 6d. Derbyshire pigs, which were 50s. at the 

earlier time, were not this afternoon to be had at less than 47s. 6d. 

All-mine Staffordshire pigs, which had been 67s. 6d., were not pro- 

curable at under 65s.; and the Spring Vale make was quoted at 

£2 2s., £2 12s. 6d., and £3, according to brand ; £3 5s. to £3 7s. 6d. 

was asked for hematites, but without business. Steel blooms are 
i Makers quote £7 10s. per ton. 

Gas coke was in demand y and yesterday at 12s., but the 
supply was restricted. One quality of South Wales oven coke was 
to be had at 14s. 6d., but 15s. 6d. was required for a better descri 
tion ; 15s. 6d. was also the general erm Derbyshire, yet a high- 
class description was quoted at 17s.; and for Wigan 15s. 6d. was 

uired, delivered, as in the other cases, on to customers’ sidings. 
‘urnace coal of the best description was lls. and 10s. 6d., but 
the figure was got but rarely and with difficulty. Before these 
-_- the colliers’ wages are fixed at “‘per day,” 3s. 8d., and 

. 10d. for thick and thin coal-workers respectively ; yet the bulk 
of the coal for furnace and forge and mill uses, which is now being 
sold, is realising prices much lower than warrants the foregoing 
rates. The colliery proprietors, who can this week get hardly 7s. 

ton for their forge fuel, were to-day loudly complaining of the 
igh wages to which they are committed. 

To-day the usual annual meeting of the Mill and Forge Wages 
in Birmingham. 

e chief engineering firms are receiving an encouraging amount 
of work, in satisfaction mainly of the rolling stock requirements of 
foreign railway companies. 

Structure building engineers are well engaged, but the pipe 
founders are mostly short of work. 

The Home Secretary has appointed Mr. W. B. Scott, of Wolver- 
hampton, who for ten years acted as assistant mines i r, 
the chief inspectorship of mines for the South Staffordshire, East 
Worcestershire, and nock Chase districts, rendered vacant by 
the death of Mr. J. P. Baker. The appointment has given general 
satisfaction. 

Mr. Thomas Lucas, of Hanley, has this week been elected i- 
dent for the ensuing year of the North Staffordshire Mining Fosti- 
tute, and Messrs. W. Heath, F. Silvester, and T. FE. Storey vice- 
presidents. The Institute now numbers 262 members, which is a 
slight decrease on the year. 

The Birmingham Corporation have made a net profit during the 
= year upon their gas undertaking of £50,946. This amount has 

n appropriated as follows :—£25,000 to the Borough improve- 
ment rate of 1882, and £25,946 to the sinking fund for the redemp- 
tion of loans and annuities. In the last four years the manvfac- 
ture of gas has increased by 539 million cubic feet. The illumi- 
nates power during the past year was an average of 17°23 sperm 
candles. 

The Birmingham Gas Committee have accepted the tender of 
Messrs. 8. Cutler and Sons for the construction of two three-lift 
gasholders at Windso?-street, at a cost of £53,850. They have 
also authorised the expenditure of £6000 upon two pairs of West’s 
stoking machines for the retort house at Saltley, by the adoption 
of which they expect to effect considerable saving. 

In his address at the sixth annual mpoating 0 managers in 
Birmingham on Friday, Mr. H. Woodhall, of Leeds, the president, 
said that notwithstanding the competition of the electric light, 
almost everything tended to increase their faith in the future of 
gas supply. Gas engineers were, in his opinion, on the eve of an 
advance into new domains of usefulness and profit, whose 

ie would dwarf those they occupied at present, namely, 
the use of gas as a heating agent. Enlarging upon the value of 
gas for motive purposes, Mr. Woodhall remarked that with gas at 
1s. per 1000ft., a 5-horse power gas engine could be worked at 1d. 
an hour, and taking into account the saving in labour, insurance, 
&c., he asked was not gas at such a price cheaper than steam as 


a gift. 

tt has just been made known in Birmingham, on what appears to 
be very good authority, that further proceedings as to the electric 
lighting schemes now before Parliament are held in abeyance 

nding the issue of a model order which the Board of Trade have 

ecided to frame in the form which they think it should take in 
the interests of manufacturers and companies alike. The depart- 
ment are understood to be in a position to draw up such an order, 
since they have now before them the views of the electric lighting 
companies as indicated by their ‘‘orders,” and those of the Corpora- 
tions as expressed in their objections. 

The engine builders are receiving inquiries for tenders for 
the supply of compound condensing and beam engines for water 
aaa use, together with sets of three-throw pumps and the 


NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 

Manchester.—An extraordinary feature in connection with the 
iron trade at the present time is that although money is cheap, 
with an abundance of capital waiting for investment in any enter- 
prise that can show a fair return, and although raw material is now 
at an extremely low point so far as price is concerned, business does 
not come forward. A general want of confidence prevails through- 
out the market, and consumers of iron only cover their require- 
ments from hand to mouth. A few offersare made at prices under 
current rates, and no doubt a little giving way on the part of 
takers would lead to a moderate business being done; but there 
is little or no evidence of any great weight of business in the back- 
ground, and so far as lower prices are concerned, they seem already 
to have got to a point so low that there is practically no margin 
for further concessions. Pig iron makers declare their inability to 
come lower, and in the finished iron trade the closing of works is 
talked of rather than follow any further the downward course of 
the market. 

The business doing at the Manchester market on Tuesday was 
again of an exceedingly limited character, and the weight of orders 
booked during the week has been very small. ire pig iron 
makers still quoted 46s, to 47s, andl quali- 


ties delivered equal to Manchester, but at those figures they are not 
able to get orders. At about 1s. less offers have been made, and at 
little under the quoted rates one or two special sales have been 
made; but although stocks are now beginning to accumulate, local 
makers show very little disposition to meet buyers with concessions 
upon the list rates. In district brands business to a small extent 
continues to be done in Lincolnshire foundry qualities, but for 
forge numbers there is little or no inquiry, and any odd sales that 
are reported are at low figures. For delivery equal to Manchester 
the as rates remain at 45s. 10d. to 47s. 10d. for forge and 
foundry Lincolnshire, and about 48s. to 50s. for Derbyshire, less 
24 per cent. I hear of sales of Yorkshire iron being made in this 
district, but they are at exceptional prices, 1s, 6d. to 2s, per ton 
under the current quoted rates. 

In the finished iron trade the business coming forward continues 
exceedingly small. Most of the forges manage to keep going, but 
one of the largest finished ironworks in Lancashire has been put 
on short time. The tendency of prices is downwards. ‘It is onl 
in exceptional cases where manufacturers still hold for £6 7s. éd. 
as the basis of their quotations for bars delivered into the Man- 
chester district; the average price is now £6 5s., and I have heard 
of odd sales at under this figure. For hoops makers now quote 
£6 15s., and good qualities of sheets now average about £8 per 
ton. 


Some of the manufacturers hold to the belief that there are 
considerable shipping orders shortly to be given out; but inquiries 
do not at present indicate any large business in this direction. 
The recent failures in the United States, and the uncertainty as to 
what course may be taken with regard to the tariff question, have 
no doubt a considerable effect in checking any development of a 
shipping demand for America, and until matters in the United 
States become more settled, American orders will no doubt toa 
large extent be held back. 

Although for finished iron, shipping inquiries may be held back 
by the uncertainty as to the turn events may take in America, this 
does not seem to have had any materially adverse effect upon the 
receipt of orders in this district, so far as engineering work is con- 
cerned. This week I was at the works of Messrs. Hetherington 
and Co., who have usually a large share of American orders. 
The firm had just completed a large quantity of work, including a 
number of lathes of various descriptions, and several planing hi 


and Co. have each received an order for £100,000 worth of armour- 
lates for ‘‘a foreign Government.” This was held to refer to 
taly, and to be the outcome of the Spezzia trials. After inquiry, 
I am able to state that no such orders have as yet been receiv 
by either of the companies. Of course orders are expected, and 
may come any day; but so far the Italian Government have not 
sent on their favours, 

Probably the next big order of any consequence in the armour- 
plate department will be for our own Government, in the armour- 
ing of the Benbow and the Rodney. These ships are being con- 
structed by the Thames Shipbuilding Company, and the plates 
will probably be divided between the two Sheffield companies who 
make armour-plates. e French Government are increasing their 
strength at sea. About eleven large men-of-war are now being 
built in the dockyards of France, and I am informed that only two 
of them are to have Creusot steel plates, while four or five at least 
are now being armoured with the Wilson compound plate, all of 
which is being supplied by French makers. 

Russia and Austria are both expected to be important customers 
for armour-plates this year. Russia is already in the market, and 
other heavy orders for the increase of the fleet in the Black Sea are 
anticipated. Austria, as usual, lags behind in the race ; but Italy’s 
powerful fleet will compel her to move soon. 

Messrs. Charles Cammell and Co. have got a large order where- 
with to start their new works at Workington; an order for near]; 
73,000 tons of steel flange-rails for the Government of New Sout 
Wales. The section is said to be 714 1b. per yard, and the price 
is rather over £5 a ton, free on board at Liverpoo. Delivery is to 
be made in four and a-half years. The price, considering the 
magnitude of the order and the saving of carriage, is not so un- 
favourable as it looks. The Dronfield Steel Works, which were to 
have. been closed on the 17th February, are now to be kept open 
till the first Saturday in March, when it is hoped to have the 
exodus to Workington accomplished, o-. work will not be 
fully started at the coast before June. The Workington establish- 
ment will be connected with the Cyclops Works by special wire, 
as the Penistone rail mills are at present. 

The Charlton Iron Company, Limited, which was formed in 1872 
with a capital of £125,000, has been in liquidation six years. 
Tuesday, Mr. Joseph Carside, the official liquidator, called the 
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varying from 4ft. Gin. to 5ft. and 6ft., for the United States, and 
this had been followed by other orders which did not indicate any 
falling off in the American demand for tools. Amongst the new 
American orders in hand I noticed a couple of specially constructed 
plate-bending rolls for the manipulation of plates up to 10ft. in 
width. The diameter of the rolls was 12in. for the bottom and 
l4in. for the top, and a specialty was introduced by providing a 
swinging - to facilitate the removal of cylindrical work, whilst 
by extending the shaft end of the top roll beyond the usual 
distance, to an outer standard with a screw and block, which could 
be set down on the shaft end as uired, an outer support was 
provided for the roll to secure it from chopping. 

Amongst other work in hand, presenting some speciality worth 
noticing, is a large planing machine which Messrs, Hetherington 
and Co. are constructing for Messrs. Musgrave, of Bolton. This 
machine was for planing 10ft. square by 30ft. long, and was also 
provided with a cross-planing motion. e class of work for which 
it is specially designed is the planing of engine beds,and by the 
in uction of the cross-cutting motion, when the engine bed 
has been planed longitudinally it can be planed perfectly square 
with the jJongitadinal part of the work. In connection with the 
cross planing arrangement the table is provided with a longitudinal 
feed motion. The bed is 52ft. over all, and is made in three 
sections, the centre portion carrying the standards and gearing, and 
the table is constructed in two sections jointed down the centre. 
The machine is self-acting in all its cuts, both for the longitudinal 
and cross planing, and when complete will wei, about 100 tons. 
Other special machines in hand included a 12in. shafting lathe, 
arranged with two duplex carriages, the front rest carrying two 
tools and the back rest one tool in each case. The bed of this ma- 
chine is 36ft. long, and is provided with an 18in. headstock on the 
outer end, so that when both the carriages are not in use for slidi 
the shafting, one can be employed in conjunction with the headstoc 
as a face lathe. The same firm has in hand a drilling and tapping 
machine for pipe sockets up to 44in. diameter, in which double guide 
screws with the same piteh as the taps are introduced on the top 
frames to ensure accuracy in the tapping, whilst a foot treadle is 
provided to assist the workmen in lifting the taps out of the 
sockets; also a milling machine for grooving locomotive coupling 
rods, constructed for operating upon two rods simultaneously, each 
cutter removing 3in. by jin. at one operation. In this machine 
the cutters are brought down to the required —— then a longi- 
tudinal feed motion is put on which traverses to the length required, 
leaving the groove ends with a good radial finish. This motion 
is also adapted for general purposes, and the machine, which is 
powerfully geared, is 10ft. long and 3ft. between the standards. 

With regard to the engineering trades generally throughout 
Lancashire, the reports from the various districts connected with 
the Amalgamated Society of Engineers show that, although the 
hod has opened with activity in nearly every department, there 

, 80 far, been a slight falling off in employment. In the Man- 
chester and Salford district the percentage of out-of-work members 
on the books has risen from about 24 per cent. before the close of 
last year to about 3 per cent. at the present time. This is, how- 
ever, chiefly accounted for by the lessened activity in some of the 
machinists’ shops, and to the fact that in one or two large engineer- 
ing firms who have been working overtime the night shifts have 
been discontinued. Locomotive builders are still exceedingly busy, 
and the large firms are not only ree Sem: pew continuously, 
but in some cases are running all night through once ry Be ne 
week. Toolmakers have also plenty of work in hand; boiler- 
makers and stationary engine Builders are kept fairly well em- 
ployed, and where there is any noticeable slackness it is chiefly 
amongst some of the cotton machine-making firms; but even in 
this branch the large well-known makers are in most cases fairly 
off for work. 

The coal trade keeps fairly steady both as regards prices and 
demand. At the pit mouth the average rates remain at about 
9s. 6d. to 10s. for best coal, 7s. 6d. to 8s. for seconds, 6s. 6d. te 7s. 
for common house coal, 5s. 9d. to 6s, 3d. for steam and forge coal, 
e' os to 5s. for burgy, and 3s, 6d. to 4s. for ordinary qualities of 
8 

For shipment there is a moderately good demand, with Bara 
for delivery at the high level, Liverpool, or the Garston ks, 
averaging about 7s. 9d. to 8s, for steam coal, and 9s. to 9s, 6d. for 
house fire qualities. Coke moves off fairly well at old rates. 

The balance-sheets and reports of the large Lancashire coal and 
iron companies show little variation in the unsatisfactory results 
— the operation of last year. Last week I gave an abstract from 
the report of Messrs. Andrew Knowles and Sons, Limited, Man- 
chester, this week I have been furnished with the half-yearly 
report of the Wigan Coal and Iron Company, the paid-up share 
capital of which amounts to £1,809,725, in addition to which there 
is £158,705 owing in debentures. The directors state that the out- 
put and sales have increased, and for iron prices had been some- 
what higher, but the net results of the company’s operations in 
coal and iron has only been a profit of £23,978, out of which it is 
proposed to pay a dividend of 24 cent., leaving £1968 to be 


carried fo The company seven furnaces in work during 
the half-year, and the further application of Whitwell stoves, 
which previously introduced with successful results, has 
continued. 


THE SHEFFIELD DISTRICT 
(From Our Own Correspondent.) 


_A STATEMENT has been freely circulated in the provincial press 


g ‘to take counsel.” He told them he had 
tried to sell their property by auction, but nobody would buy, and 
private efforts were equally fruitless. They owed the bank 
£17,000, and himself £4000, for money advanced in wages. If the 
shareholders had any idea of reconstructing the company, £22,000 
would be required. The shareholders declined to find any more 
money, and authorised Mr. Carside to offer the La agi d once 
more, and failing a purchaser, to break it up and realise what he 
could. Probably the assets—which include a cinder heap said to 
be worth £6000—will be sufficient to pay the bank and Mr. Car- 
side, leaving the shareholders altogether in the cold. 

Messrs. Vickers, Sons, and Co., Limited, River Don Works, are 
at present engaged in some magnificent castings for ocean-going 
steamers. One in the rough weighs forty tons, and others when 
finished will be over twenty tons. 

There is nothing fresh in the coal-fields to re The National 

fi at Manchester is fixed for the 27th inst., when the 
question of a general movement for the restriction of the output 
will be definitely settled. At the Sheffield Conference the 
Union officials stated distinctly that nothing would be done unless 
the movement was universal all over England, Scotland, and 
Wales. Since then the employés here have received information 
that in Lancashire the movement is but Janguidly supported, while 
in Monmouthshire and South Wales both masters and men are 
opposed to it. As one-sixth of the entire output is from the South 

ales district, their decision is an important factor in the case. 


THE NORTH OF ENGLAND, 


(From our own Correspondent.) 


THE Cleveland iron trade continues in a dull and spiritless con- 
dition, especially as regards pig iron. At the market held at 
Middlesbrough on Tuesday last merchants and makers were both 
very anxious to sell, but did not find consumers ready to buy, 
though 3d. to 6d. per ton less was asked than on the previous Tues- 
day. No. 3g.m.b. was offered by merchants at 40s, 9d. per ton, 
makers for the most part were asking 41s., but some were willing 
to take a trifle less. The shipments have been very poor so far 
this month, and there is every probability that a large addition 
will be made to stocks by the end thereof. Buyers, no doubt, 
bear this in mind, and refrain from purchasing, in the hope that 
lower prices will prevail. 

The stock of Cleveland iron in Messrs, Connal and Co.’s Middles- 
brough stores continues to decrease. This is satisfactory as 
tending, so far as it goes, to prevent a still more serious increase of 
stocks. On Monday night the quantity in store was 85,672 tons, 
being 1531 tons less than a week ago. 

Only 30,809 tons of pig iron had been shipped from the Tees, 
this month, up to Monday night. Last month, in the correspond- 
ing — the quantity was 39,815 tons, and in February last year 

1,912 tons, 

There is nothing new to report with regard to the finished iron 
trade. Some of the manufacturers are anxious to secure further 
orders to keep their mills going ; but few are being given out, and 
these at ruinous prices. If there is no change for the better soon, 
it may be found nece to close some of the works. Prices are 
about the same as perro week, viz., ship plates £6 2s. 6d. to 
£6 5s. per ton; shipbuilding angles, £5 5s. to £5 7s. 6d. ; and 
common bars, £5 10s. to £5 15s., all f.o.t. at makers’ works, less 
24 per cent. discount. Puddled bars are £3 15s, per ton net, 
The steel rail trade is very quiet. 

The electric light was put into operation at the Lambton Coal 
Drops at Sunderland Docks last week, and so far it has been found 
to answer well the p for which it was intended, Eight 
Gulcher arc lamps of 1000-candle power each have been p 
along the side of the quay, so as to illuminate the whole of the 
dock side and the railway sidings. Vessels are now being loaded 
during the night without the slightest difficulty. Besides the arc 
lamps already erected, it is intended to put up several of Crooke’s 
a power incandescent lamps at certain other important 


‘Lhe first annual meeting of the Clay-lane Iron Company 
Limited, was held at Leeds on Friday, the 16th‘inst. A dividend 
was declared at the rate of 5 per cent. per annum, free of income- 
tax, after taking off 74 per cent. for depreciation, and carrying 
forward £7065 to the next account. This company was formed in 
April, 1882, to work the furnaces and mines which formerly 
belonged to Messrs. T. Vaughan and Co. They have now been 
at work about ten months, and are obviously doing well. 

Messrs. Hawks, Crawshay, and Co., of Gateshead, have just 
completed the construction of a large girder bridge for the Cana- 
dian Pacific Railway, British Columbia. The largest span is 315ft. 
long, and there are two smaller ones about 105ft. each. The bri 

ill cross the Fraser River 150 miles eastward of Port Moody. e 
C. OC. Schreiber, of New York, is the engineer. 

An adjourned meeting of the Board of Conciliation and Arbitra- 
tion for the manufactured iron trade was held at Darlington on 
Friday, February 16th; Mr. W. Whitwell presided. It was 
decided to held a meeting of the Standing Committee once a 
month, unless it were notified by the secretaries that there was no 
business requiring attention. e principal business of the meet- 
ing was to elect a referee. A letter from Mr. Dodds was read in 
which he said he had not the time nor the special jargon 
requisite to do justice to the matter, and that he would not like 
be put in competition with Mr. Dale under r! circumstances. 
Mr. Dodd’s name was therefore withdrawn, and the proposal that 
Mr. Dale be referee for the ensuing year was carried A 
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NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE improvement which showed itself in the 
warrant market this week has unfortunately not 
been maintained. The prices have been on the 
decline this week, owing mainly to the transac- 
tions of brokers, although it must be admitted 
that the shipments of pig iron have not been 

ood enough to inspire confidence in the change 
CG the better which was believed to have set in 
last week, The demand from the United States 
has been comparatively (yew it being a notice- 
able circumstance that of the total shipment of 
8887 tons, no less than 3870 tons were despatched 
to America, For home consumption there has 
been a steady demand, and the prospects of this 
department of the trade could not well be more 
satisfactory, but the inquiry from the Continent 
is not coming away as was expected. A large 
decrease has taken place in the course of the 
week in the stocks in Messrs, Connal and Co,’s 
stores, but the general opinion in the trade is 
that makers must now be adding considerably to 
their holdings. Since last report one furnace has 
been relighted at Lugan Ironworks, giving a 
total of 111 in blast, as compared with 106 at the 
same date last year. The arrivals of Cleveland 
pig iron in Scotland are very poor, the past 
week’s imports amounting to only 995 tons, as 
compared with 8057 in the same week of 1882, 
and there is a decrease of 15,256 tons on these 
arrivals since Christmas. 

Business was done on Friday at from 47s. 10d. 
to 47s. 8d. cash, the transactions being limited. 
The market was easier on Monday, with business 
between 47s, 8d. and 47s. 64d. cash, while on 
Tuesday the quotations were 47s, 4d. down to 
47s. 4)d. On Wednesday there were transac- 
tions between 47s. 44d. and 47s. 14d. cash, To- 
day—Thursday—business was done at 47s, 4d. to 
47s. 54d. cash, and 47s. 74d. one month. 

The quotations of makers’ iron are as followsl:— 
Gartsherrie, f.o.b., at Glasgow per ton, No. 1, 


62s.; No. 3, 53s. 6d.; Coltness, 65s. and 55s.; 
Langloan, 65s, 
and 52s.; 


. and 55s, 6d.; Summerlee, 62s, 
Chapelhall, 61s, and 52s.; Calder, 
62s. 6d. and 51s.; Carnbroe, 56s. and 50s.; Clyde, 
52s, Gd. and 50s. 6d.; Monkland, 49s, 3d. an 
47s. 9d.; Quarter, 48s. 9d. and 47s.; Govan, at 
Broomielaw, 49s, and 47s. 6d.; Shotts, at Leith, 
64s, 6d. and 56s.; San at Grangemouth, 53s, 
{epecially selected, 57s. 6d.) and 52s.; Kinneil, at 
*ness, 48s, 6d, and 47s. 6d.; 
Ardrossan, 55s, and 49s. 6d.; i 
48s.; and Dalmellington, 50s. 6d. and 49s, 6d. 
In the engineering trades of the West of Scot- 
land great activity prevails, and there are 
numerous inquiries for a variety of work, which 
indicates that the present year will continue a 
busy, if not also a profitable one, with engi- 


neers. In the marine engineering depart- 
ment eqpetially, fresh orders of importance are 
being placed ost daily. For different kinds 


of machinery the demand is also good, as well as 
for ship and boiler plates, although in the case of 
plates the quotations are kept rather low by keen 
competition on the part of English firms. There 
is much activity, too, in the foundries, large cast- 
ings being particularly in request. The ship- 
ments of iron manufactures in the past week from 
the Clyde embraced £7241 worth of machinery, 
£4667 sewing machines, £4100 steel articles, and 
£22,500 various kinds of iron manufactures, most 
of the consignments being to Mediterranean 
ports, to India, and Australia. 

The coal trade continues fairly active in Lanark 
and Ayrshire, the inland consumption being 
brisk both in households and works. Dealers 
report that they have good orders in hand for 
shipment, and indeed they are unable to execute 
these as promptly as they could wish, on account 
of the detention of vessels by stormy weather, 
and the insufficient arrangements provided by the 
railway companies for the conveyance of the coals 
to their destinations. There has been rather 
more doing in the shipment of coals at Leith, but 
at Grangemouth there has been scarcely anything 
doing in the course of the week. Business 
has been exceedingly slack at the Fife 
ports, so much so, that much against their will 
the colliery owners were obliged about three 
weeks ago to give notice of a reduction in the 
miners’ wages. This ‘‘ break” amounted to about 

. per day, and was to come into operation 
from Monday last. The representatives of 
masters and men held a conference on the sub- 
ject, but the former could see no other way out 
of their difficulties than a curtailment of the 
men’s pay. 

An idle day was held on Monday throughout 
the Fife mining districts to consider the position 
of affairs, and from the speeches made at 
a meeting attended by about 3000 men, it 
would seem as if they were resolved to adopt a 
policy of restriction. This, however, can do 
them little or no good in the circumstances, 
because a plentiful supply of coals can be had at 
other places at moderate rates, so that prices are 
not likely to be enhanced by curtailing the out- 
put in any one locality. 

The colliers are talking about shortening their 
hours all over the country, but there appears 
small prospect of any united movement in this 
direction in the West, where the men are practi- 
cally without a combination, and have had no 
leader since the death of Mr. Alex. Macdonald, 
M.P., whom they were prepared to follow in very 
great numbers, 


works, 

By a landslip which occurred on Sunday on the 
snd, Portpatrick between Girvan 
and Pinecherry, the traffic on ¢ 
completely throughout the week, 


railway has been | rooted 


WALES & ADJOINING COUNTIES, 
(From our own Correspondent.) 
COMPETITION amongst skilled men in the Welsh 


industries is every year becoming keener. A large 
go ype of labour told me some time ago that 
he over thirty minin; is list 


engineers on 
for probable vacancies, Even this is eclipsed by 
a recent competition, For the post of deputy 
inspector of mines, South Wales, the position 
held by Mr. Traherne Rees, there were no less 
than 120 candidates, The selection fell to Mr. 
— of the Great Western Colliery, Rhondda 
ey. 

The dock war at Cardiff still continues to rage. 
How some of the Barry promoters reconcile their 
action with the opinion of Mr, Riches, that the 
Welsh coal-field has had its day, is a mystery to 
me. Ido not go to the length Mr, Riches did, 
but a few years must show a decline, There isa 
rapid working now of the best marketable coals 
in the Rhondda. The output has reached 
4,720,899 tons annually against Aberdare Valley 
2,208,205 tons, and thereis not very much difference 
in the acreage of the two places, certainly not 
double, If it is true that the quantity from the 
Aberdare Valley is falling off, and that the se 
are being worked out, the Rhondda will, with the 
increased quantity worked, sooner arrive at the 
same period of exhaustion, Hunt’s figures are 
well worthy of consideration, and it will be well 
to carefully consider the relative outputs of the 
two valleys, and be guided by the inference which 
the figures give. By all means the extension of 
the Bute Docks should be supported, though I 
question if the capital expended already by his 
lordship returns anything like adequate interest. 
He has overlooked this, most generously, in con- 
ceding new docks, and it is sheer ingratitude on 
the of Cardiff Corporation to ignore this. 

There was a stormy meeting at Cardiff on 
Tuesday—the Mayor in the chair—when the pro- 
position to oppose the Barry Docks was negatived. 

The whole of the plant at Penydarran Iron- 
works was sold by auction this week. Boilers. 
accumulators, engines, many of good 
wrought iron, went for the price of old iron— 
some as little as 10s. per ton. It is estimated 
that there were 3000 tons wrought and cast iron 
on the place, and previous to the sale offers were 
made for the whole. Many purchasers were 
there from Bristol, the Midlands, and North of 


England, 

Trade generally is tolerably good, especially 
coal; house and steam of best quality are in 
strong demand, and prices are maintained. The 
stormy weather continues to interfere somewhat 
with shipping, or the totals of the week would 
have been considerably increased. As it was, 
over 200,000 tons were shipped, foreign and coast- 


wise. 

Satisfactory progress is reported with the 
Penarth Harbour, Dock, and Railway; and the 
new dock is in an advanced state. A dividend of 
£5 5s. bas been recommended by the directors, 

Prospects of a busy session foreshadowing a 
busy year for contractors are now before me. I 
see that Bills will be brought in for Bute Docks, 
Barry Docks, Rhondda and Swansea Bay exten- 
sion ; Newport Docks, Swansea Harbour ; Ponty- 
pridd, Caerphilly, and Newport Railway ; Oyster- 
mouih Railway ; Milford Docks ; Cambrian Rail- 
way; Cardiff and Monmouthshire Railways ; 
Central Wales and Carmarthen Junction Rail- 
way ; Great Western and Llynvi and Ogmore 
Companies ; Taff Vale; Great Western ; London 
and North-Western additional powers and new 
aes Midland Railway ; all connected with 

ales, 

industry is thriving. Iron ore is flagging and prices 
low. This is a tolerably good indication that 1 the 
iron is not very brisk. Most of the works are busy, 
but new orders are slowly coming in. A good proof 
of the iron trade being sluggish was shown this 
week by the fact that a commission agent who 
applied to many of the leading iron houses for a 
commission to buy iron at Penydarran Works 
failed in each case, the market being too dull to 
justify purchase. Pig iron was quoted this week 
at Swansea at 45s. 


THE IRON AND ENGINEERING INDUSTRIES in 
the Coatbridge and Airdrie districts are now 
merging into substantial activity, as is evinced by 
the fact that one firm who newly entered the 
field as marine engine builders have already in 
hand four sets of pound marine engines, the 
smallest of which is over 500-horse power indi- 
cated ; whilst enlargement of their premises and 
Farrage is being carried out in view of enabling 
them to undertake similar engines of the heaviest 
class. Other of the engineering and boiler-makin 
firms have their power heavily taxed in the rapi 
construction of machine and iron buildings con- 
nected with the new process of iron smelting, 
already successfully inaugurated and now being 
adopted throughout the whole smelting furnaces 
at the Gartsherrie Ironworks, and others belonging 
tothesamefirm., Part of the old site of the once 
famous Dundyvan Ironworks has also been set 
apart on which to carry out iron and steel bar 
rolling by a company embracing amongst its num- 
ber at least one of the oldest ironmasters of the 
district. To the extreme west of Langloan, adjoin- 
ing the Baillieston branch of the Caledonian Rail- 
way, workmen are busily levelling out several 
acres of ground, and digging foundation pits pre- 
paratory to the reception of heavy steel and iron 
plate and sheet rolling mill trains and connections, 
to be worked under a new firm, styled “The 
Woodside Steel and Iron Company.” Important 
additional engines, hammers, and mills, are also 
in course of somanetion, both at the Waverley 
Iron and Steel and the North British Ironworks ; 
and it is flattering to the district to record that 
the contracts for the new erections have to the 
larger extent fallen to Coatbridge and Airdrie 
engineers, who in some instances are now more 
than fully employed. It may be worthy of special 
note that these contracts embrace the renewed 
construction of the Stevenson frictional reversing 

stem for the new plate mills, which formed a 
chief subject of inspection and discussion, and 
subsequent controversy by the members of the 
Iron and Steel Institute at Monkland and Bloch- 
airn during their meetings at Glasgow in 1872; 
which system, during the following year, was up- 
at immense sacrifice at the named 


work, 


THE PATENT JOURNAL. 
Condensed from the Journal af the Commissioners of 


*,* It has come to our notice that some applicants of the 
Patent-office Sales Department, for 
have caused much unnecessary trouble annoyance, 


tion. 
by looking at Tue 
Index, and giving the numbers there found, which only 
refer to the pages, in place of turning to those pages and 
Anding the numbers of the Specification. 


Applications for Letters Patent. 

*,* When - have been ‘‘ communicated,” the 
name and address of the communicating party are 
printed in italics, 

18th February, 1883. 

779. Lupricatinc Apparatus for SPINDLE, é&c., BEAR- 
1nocs, W. Cunningham, Dundee. 

780. Porato Steamer, C. F. Bower, Lon 


don, 

781. Gas Moron Enoines, H. Townsend and E. and E. 

C. Davis, Bradford. 

782. Cans for Meat, &c., T. G. F. Dolby, Dulwich. 

783. Pickers for Looms, R. and T. Fielden, Walsden. 

784. Governine Steam Enoinxs, W. Knowles, Bolton. 

785. Frep-water Purifiers for Borers, W. P. 
Thompson.—(C. Euliot, San Francisco, U.S.) 

786. CLEANSING TuBEs of Feepina Borries, 
&c., J. P. Bark, Bootle. 

787. Breakine Pic Irow, &., J. Evans, Gaythorne, 
and 8. Mason, Leicester, 

788. Rartway Brakes, A. M. Clark.—(J. V. D. Reed, 
New York, U.8.) 

789. E. de Pass.—_(C. Golay, 

799, CoRRUGATED Box-rrons, J. Gautherin. Paris. 

791. SeconpaRy or Storace Barrerizs, T. Rowan, 
J ondon, 

792. Dy¥NAMO-ELECTRIC Macuines, T. Rowan, and 8. 
Williams, Newport. 


793. Vatves, W. Branford, peas. 
Snearine Suzep, &c., W. R. Lake.—(C. Carpentier, 
aris. 

795. Fastenines for Purses, &., F., H., and F. 
Dowler, jun., Birmingham. 

796. Constructinc Parts of VeLocirrpgs, W. J. 
Spurrier, Birmingham. 

797. DyNAMO-ELECTRIC, &c,, MacHinery, F. Wynne, 
London. 


14th February, 1883. 

798. Securinc Kyozss to Hanpies, W. B. Shorland, 
Manchester. 

799. Smuttine, &c., BLackENED LeaTHER, W. Morgan- 
Brown.—(C. B. Bryant, Woburn, Massachusetts, U.8.) 

800. PLantnc Macuines, W. Morgan-Brown. 
Campbell, Concord Merrimac, New Hampshire, U.S.) 

801. Sewrne Macurvyes, W. Morgan-Brown.—(0. R. van 
Vechten, New York.) 

802. Butrer Workers, T. Bradford, Manchester. 

803. ConstRucTING WALLs for Bui.pincs, W. Mullett, 
Stafford. 

804. Dynamo-ELEcTRIC Macuines, H. T. Barnett, 
London. 

805. OnpNance, G,. A. Cassagnes, Paris. 

Kuittep Loorep Fasrics, H. Kiddier, 


807. A New Prastic Compounp, O. Schreiber, London. 

808. Fe.t Hats, J. Isherwood, Denton. 

809. Reapinc and Mowrxc Macuines, H. and J. 
Armour, Linlithgow, N.B. 

810. Gas-cooxine Stoves, J. Russell, Reading. 

811. Nicket and Cora t, &c., F. Lotter, Germany. 

812. Domestic Stoves and Grares, H. jpson. 
London. 

813. Fastenrnes for Boots, &., F. J. Brougham.—(@. 
Klotz, Dresden.) 

814. Locks and Latcugs, J. Kaye, London. 

815. Rai Screws, T. Matthews, London, and W. 
Bayliss, Wolverhampton. 

816. Steam, &c., Encinegs, P. B. Elwell and T. Parker, 
Wolverhampton. 

Brass Bopsin Winpino Enornes, J. Mosley, Not- 


ngham. 

818. Spokep WHEELS, E. Dearden, Darnall. 

819. Bertus of RatLway CARRIAGES, &c., 
T. F. Craven, Sheffield. 

820. Dressinc Textite Fasrics, W. R. Lake.—({éM. 
Luthringer, France.) 

821. CALENDAR Rive, A. E. Mauaslay, Southampton. 

822. CoupLine Apparatus, W. R. Lake.—(C. C. Mark, 
Flint, Michigan, U.S.) 

823. Frre-ars, F. Beesley, London. 

824. EXTENSIBLE Fire-EscaPe Lappers, A. M. Clark. 
—(D. D. Hayes, San Francisco, U.8.) 

825. InRIGATING GARDENS with Waste Water from 
W. Blakely, Bournemouth. 

826. PREVENTING TRANSMISSION of HEAT THROUGH the 
Roors of Hovusss, W. Blakely, Bournemouth. 


15th February, 1883, 

827. Governors, J. Whitley, Leeds. 

828. CompresseD Air Motors, R. Bolton—(C. W. 
Potter, New York, U.8.) 

829. Water Taps, W. J. Dunderdale, Huddersfield. 

830. Certain Waste or Brg Propucts, L. 
Howell, Glamorganshire. 

831. FusiBLE Pives, J. Graham, East Greenwich. 

832, Macuinery for Raisinc Weicuts, &., W. R. 
Lake.—(A. S. de la Pena and L. Drumen, Madrid.) 

833. GaLvanic Batreriss, F. Walker, Camberwell. 

834. Matcnes and Boxes, G. W. von Nawrocki.—(F. 
Gerken and G. Goliasch and Company, Berlwn.) 

835. Tosacco Pipgs, J. R. 8. Backhouse, Scarcroft. 

836. Gas Motor ENGINES, J. Imray.—(J. Schweizer, 


aris.) 
837. Corree Cups, C. D. Abel.—(M. D. Pasvouri, 


Smyrna, Asia Minor.) 

838. Beatina, &c., Carpets, C. Hinksman, London. 

839. Destroyina Insect VeRMiN, A. A. Akerman, 
London. 

840. Benpinc or Forminc Leap, d&c., T. Drake, 
Huddersfield. 

841. Stoppers for DRawine orr Liquws in Borr.es, 
BE. Wright, Essex. 

842. WorkiNnG Grass, &c., J. H. Wild, Leeds. 

843. Hotpine Dry Piates or after Exposure, 
and for CHaneinc them in the PHorocraPic 
Camera, T. Samuels, London. 

844. TreaTiInc SULPHURETTED HyprocEN, P. J. 
Worsley, Bristol. 


845. Pipes for Sanrrary, &c. ‘by 
A » PURPOSES, Tugby, 


846. SappLe Bar, M. Macleod, Malmesbury. 
847. TreaTiNnG StEEx Incorts, J. Gjers, Middlesbrough- 


on-Tees, 
16th February, 1883. 

848. Lawn Tennis Bats, F. H. Ayres, London. 

849. QuickLy Repucine the Speep of a Suir, W. 
Tully, Chowdean. 

850, ELECTRICAL SELF-REGISTERING Mongy Tits, B. 
W. Webb, London. 

851. Fasteninos for Boots, &., C. Crowther.—(B. A. 
Quincke, Ludenscheid, Germany. 

852, Stoprerine Botties, J. C. Schultz, London. 

853. Rock Dritts, J. W. Larmuth and R. B. Howarth, 
Pendleton. 

854, Screw Prope.iers, R. M. Steele, London. 

855. MaRKrna, &c., Distances, H. Smith, London. 

856. Fargs, W. Taylor, Tottenham. 

. COLLECTING Rain Water, C, lemere. 

859, InDELIBLE Ink, H. A. Dufrené.—( Messrs. Fonseca 
et Compagnie, Paris.) 

860. ApsusTaBLE Risine and | No STooLs, 
&c., W. H , Northgate, . Bottomley, 

‘house, 


&c,, Boxrs, H. Devine, Manchester. 


862. Fire-Licuters, G. W. von Nawrockii—(C. Mohr, 
Berlin. 


863. Mortice Locks, A. W. Pocock, Wandsworth, 

864. Dryina, WHITE Leap, J. Richmond. 

865. Meratiic Dowezzs, W. D. Player, Bi ‘ham. 

866. Hat-presetna Macuings, H. C. Birley.—(@. Yule 
Newark, New Jersey, U.8. 

867. GenzRATING, &., Exectricity, F. M. Newton,’ 


ast. 

868. Paps, &c., for Barus, C. Jack, London. 

869. Breakina, &c., Textite Piants, B, J. B. Mills. 
—(N. de Landtsheer, Paris.) 

870. Pranororrtes, C. Camin, Berlin. 

871. Incanpescent Lamps, O. E. Woodhouse, F. L. 
Rawson, and W. H. Coffin, London. 

872. Sorrenine, &c., Hipes and Sxins, A. M. Clark. 
—(J. L. Moret, Paris.) 


17th February, 1883. 
873. Roprs usep in the NavicaTion of SMALL 
Boats, &c., A. E. Maudslay, Littlebourne. 
874. PREVENTING CaNnDLEs from GUTTERING, &c., J. B. 
Goodwin, London. 

875. Repuciye Merats from their Onxs, &c., J. Clark, 
London. 

Sewine Macuines, L. Silverman 


mdon. 

877. BILLIARD TaBLezs, J. Reap, Grove Park, 8 le 

878. VENTILATING SuiPs, D. Gilchrist, Pollockshields, 
and J. , Kilmarnock. 

879. Beps or Berrus for Surrs, J. Hamilton, jun., and 
R. McIntyre, Glasgow. 

. WorkKInG Cocks or Time-KEEPERS, J. A. 

McFerran, Manchester. 


Battina Groves, J. G. Heap, Man- 
chester. 
= and Trps, J. Foster, K 
. Giving MEDICINE to ANIM. A 
Lincolnshire. 
884. Preservinc Smoxep Fisu, H. J. Haddan.—(0. 
Sylliwasschy, Leipzig.) 
885. PLaYING ACCOMPANIMENTS on Orcaws, &&., H. J. 
Haddan.—(M. van Goch, Breda, Holland. 
886. Darina, &c., Hanp Stamps, G. K. Cooke, London. 
887. Measurina, &c., ArricLes of CxioTHine, E. 
wards.—(P. Guiyonnet, Paris.) 
888. Looms for Weavine, J. Almond, Blackburn. 
889. Cookinc Stoves, &c., T. Fletcher, Warrington. 
890. Maintarninc the Lever of Water in Sream 
Borers, H. H. Lake.—({The Automatic Sayety Boiler 
and Engine Company (Incorporated) New Haven, U.8.) 
891. Constructine Topacco Pires, M. Perl, London. 
892. PREvENTING FLuctuaTion of Gas in Marys, &., 
C. G. Beechey, Liv 
893. Forwaces, &., J.C. Mewburn.—(Z. Voorheez, 
New York, U.8.) 
894. Crippinc Horses, J. C. Mewburn.—(Messrs. F. 
Guillaume et Compagnie, Paris.) 
19th February, 1883. 
895. Starncuine 8. Barrett, Keighley. 
896. Printine Piatss, &c., by PHoToGRaPHic MEANS, 
J. R. Methe.—(J. Allgeyer and C. Bolhoevener 
&e., T. Twynam, 
897. Propucinec PHosPHoric Acip, 
Hampstead. 


ps 
898. STEAMSHIP J. Tweedy, Walker. 
899 &c., for Exvecrric W. 
London. 


900. Water Heater, W. Carrington, Openshaw, and 
W. H. Bowers, Gorton. 


901. Printine Cauico, C. Hindle, Rawtenstall, 
and J. H. Canavan, Salford. 
902. VeLocipepgs, G. P. Smith, Tunbridge Wells. 
for ARTIFICIAL FLowers, B. Lowy, 
904. WaSTE-PREVENTING CisTERSS, B. C. Cross, Leeds. 
905. Fire-crates, I. Dunbar, 
— for Weavina, J. Williams and H. Barnes, 
jurnley. 
907. Sreepine Grain, C. D. Abel.—(Dr. L. M. R. von 
Markhof, Vienna.) 


908. Lenses for Lamps, &c. London. 
&e., J. C. Bloomfield J. McGurn, 


910. CoNCENTRATING, &c., Wives, 8. Pitt.—{The Com- 
pagnie Industrielle des procédés Raoul Pictet, Paris. 
911. Motors WorRKED by Ar, &c., G. M. Capell, North- 


ampton. 
for Raisinc Suips’ Boats, D. Pattison, 


ehouse. 
913. Evecrricat Fuses, 8. J. Mackie and J. S. War- 


burton, London. 


914. KeyLess Watcues, C. Lange, London. 


Inventions Protected for Six Months on 
Deposit of Complete Specifications, 


742. Compressinc Arr by Successive Expiosions of 
CombusTIBLE GasEous Mixtures, J. Imray, South- 
ampton-buildings, London.—4 communication 
from J. Schweizer, Paris.—10th February, 1883. 

785. Feep-water Puririers for Borers, W. P. 
Thompson, Lord-street, Liv. .—A communica- 
tion from C. Elliot, San cisco, U.S.—13th 
February, 1883. 

836. Gas Motor Enarngs, J. Imray, Southampton- 
buildings, London.—A communication from J. 
Schweizer, Paris.—15th February, 1883. 


Patents on which the St Duty of £50 
has aide 


been 

618. Treatinc Raitroap Rais, 8. P. Wilding, 
London.—12th February, 1880. 

626. Pointine, &c., Wire-carps, G. and E. Ashworth, 
Manchester.—13th Fe , 1880. 

690. amen &e., I. Shaw, Tunstall.—l7th 

TUary, 

689. FrureRine, &c., Feep-waTeEr, A. Bell, Manchester. 
—13th February, 1880. 

849. DyNaMmo-ELECTRIC Macuines, H. J. Haddan, 
London.—26th February, 1880. 

652. CLEANING, &c., CaRDs, J. Webster, Jun., Wortley. 
—1l4th February, 1880. 

704. Treatinc Worts, H. Daniel, Burton-on-Trent.— 
17th February, 1880. 

681. Lamps, &., E. A. Rippingille, London.—l6th 

February, 1880. 

686. Fasrics, J. R, Hutchinson, Bury.— 
17th February, 1880. 

718. Governors, &c., J. D. and R. D. Napier, Glas- 
gow.—18th February, 1880. 

727. Puriryinc &&., W. R. Lake, London. 
—18th February, 1880. 

1198. Hair Restorers, 8. W. Rich, Croydon.—19th 
March, 1880. 

1210. Suaprye, &c., Merat Bars, W. R. Lake, London. 
670. ‘Rorany A. Erydges, Berlin.—16th 
. Rotary Motor, E. ges, 

February, 1880. 

723. Toota Brusnes, A. M. Clark, London.—l8th 
February, 1880. 

730. Pigment, W. R. Lake, London.—18th 
February, 1880. 

744. Heatine and Puriryine Water, J. Wright, 
Tipton.—19th February, 1880. 

685. Hoarpines, F. Sage, London.—l7th February, 


725. Currents for Ececrric Lamps, J. 
Imray, London.—18th Fi 4 

761. Castine Steet Incots, J. H. Rogers; Lilanelly.— 
20th February, 1880. 

824 Screw Hooks, &c., W. H. Richards, ham, 
and H. Skerrett, Kings Norton.—25th 18805 


Patent on which the Suse Duty of £100 
has been pai 


902, MACHINERY D. Greig and M. 
Eyth, Leeds.— 876. 
1095. Apparatus, Sit, W, THlompati 
and F, Jenkin, Edinburgh.— March, 


| 
both to themselves and to the Patent-office officials, by 
giving the number of the page of THe Encinger at 
which the Specification they require is referred to, instead 
4 
| 
Colonel Majendie has been in Glasgow a L , 
second time inspecting the gasholder that 
exploded at the Tradeston Gasworks, and he has 
given it as his opinion that the occurrence was the 
result of the external application of dynamite or 
nitro-glycerine. The municipal authorities have 
pon hb increased the reward offered for the 1880. 
detection of the person or persons who caused 
the explosion from £100 to £500. Curiously 
enough, although the gas officials —s the 
dynamite theory from the first, neither the police 
nor the pubis Hive much faith in it. The gas- 
holder has for a long time been liable to serious 
leakage, and it is alleged that there has existed 
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1255. Serrmc and Tyrss, B. Hunt, 


2044. Sox! 
Essex.—3rd June, 1875. 

$867. Srzam Pumps, M. Neuhaus and J. E. Hodgkin, 
London. —6th November, 1875. 

651. BREECH-LOADING SMALL- -anms, T. Woodward, Bir- 


mingham.—17th Feb: 1876. 
669. Morors for Cans, A. M. Clark, London. 


—IlTth February, 1 
Maxine Rerorts, W. P. Ingham and A. C. Hill, 
Redcar.—19th 1876. 
749. E. Wood, Bolton.—23rd Febru 
ary, 
893. Pe Buryers, W. Morgan-Brown, London.— 
2nd March, 1876. 


Notices of Tafention to Proceed with 
Applications. 


(Last day for filing opposition, 9th March, 1888.) 
4817. Propvcrye Cigar Icz, T. Dowrie, London.—1l0th 


1 
4825. EXTRACTING Precious Merats from Srziciovs, 
&c., Susstances, J. P. Kagenbusch, London.—llth 


1 
J. Rettie, London.—12th Octoder, 
Rues, W. W. Smith, London.—12th October, 


4865. Sprine Marrresses, D. E. Gardner, Glasgow.— 
18th October, 1882. 

4869. Execrric Licutine, W. Strickland, Woodford. — 
13th October, 1 

4871. Rance C. McG. Bate, Woolwich.—13th 
October, 1882. 

4875. Preventinc the Openinc 
Guat London.—13th October, 1 

4877. &c., for . A. Hanna, 

and T. F. in, London.—13th October, 1882. 
4878. GaLVANIC omen a. C. V. Holmes and 8. H. 
London.—13th October, 1882. 
. Youngjohns, Kidderminster.—1l4th 


4508 J.P. Dalby, Leeds. 


4905. Drivine &c., G. E. Sherwin, Aston.— 
14th October, 1882. 

4927. TREATING Si1x Y. A. M. Clark, London.— 

A communication Auroy- 
—16th October, 1882. 
4935. Paper Puup, H. A. Dufrené, Paris.—A 
ASTING ETAL, J. 

com, from G. A. Leishman.—1 


from 
5014. 


Campbell, 

5036. PU 3. F. Redfern, London. —A 
ATER Puririers, G. ~ 
communication from 1832. 


5057. Szrvixc Rope with Nute, New 
882. 


5516. Hanpizs for Carvinc H. Lak 
don.—A com. from P. Carmien.— November, 1882. 

5517. ORNAMENTAL Natta, & A.J. London.— 
from C. E. Bailey and W. R. Tal- 


5589. APPARATUS FOR MEAsURING H. H. lake, 


5716. Wacow>, Ww W. P. Wilson, Brockley.—80th No- 
vember, 1882. 


5939. Rewovise from Feep-waTer. A. M. 
k, eR —A communication from D. D. Wass, 
8. Stuart, J. C. Henderson, and T. Motley.—12th 


6032. SHIELDING VELociPEDIsTs from INCLEMENCY of 
Wearuenr, A. Tomkins, London.—18th December, 1882. 
6047. Bicnromatss, J. H. J London.—A com- 
from O., Adolf, and Albert 
8th December, 1882. 
WELDING Boters, &c., 8. Alley, Glasgow.—5th 
January, 1883. 


com. m A. Cantin.—16th January, 1883. 
315. for BREAKING Mare- 


RIALS, J. , Rochdale.— 
332. SEWAGE, J. Young, Kelly, 
ary, 1883. 


339. Apparatus, J. Graham, London.— 
20th January, 1883. 
347. Apptiances for the Game of Cricket, G. G. 


Bussey, London.—20th yg 
A. MacLaine, —25th January, 
502. Vices, A. W. L. Reddie, 
tion from W. H. Schofield.—30th Jan’ 


503. Sprsnine, &c., Frsrous MATERIALS, Tatham, 
Rochéale.—30th January, 1883. 


(Last day for filing opposition, 13th March, 1883.) 
Stoves, G. E. Webster, Nottingham.—1l4th 


4894. for Heatiye, &c., J. Wadsworth, 
Manchester.—14th October, 1882. 

4902. Compounp WELDED STEEL aa &c., A. L. 8. 
Leighs, London.—14th October, 

4904 Borruzs, &c., Ww. Horner, Dulwich. 
—l4th October, 1882. 

4906. Steam Enornes, W. Crook, Preston.—A commu- 
nication from W. and H. Monk.—16th October, 1882. 

4913. Borers, W. H. Thompson, By Hardacre, "and J. 


M. Porter, Leeds.—16th October. 
4916. Looms, J. Bywater, C ¢Bedlord, and T. Kershaw, 
Birstall —16th October, 1 


4919. SyNCHRONISING J. A. Lund, London.— 
16th October, 1882. 


4920. Fasrewrne Necxtizs, P. Amjorn, Comte de 
jparre, Paris.—16th October, 1882. 
4921. Vourarc Batrerizs, J. L. Henderson, Selhurst. 
—A com. from A. Blondin.—16th October, 1882. 
E. H. Hodgkinson, London.—16th 


4924. Founrars Pens, R. d.—16th 
‘ENS, Enright, Kingslan: 
&c., D. Pickles, Halifax.—17th October, 


4933. Bucezts, F. J. J. Candy, Highfield Fen Ditton.— 
17th October, 

4939. Sewinc &., W. P. Lon- 
don —A comraunication from the Morley Sewing 

BITING SLA 
—Il7th October, 1882.” 

4954. Battoons for Protecrarny, &c., J. 
Templer, don.—A from H. Els- 
dale.—18th October, 1882. 

for Locks, H. Fleming, Halifax.— 


4959. ComBiNG Macummeny, P. Kelly, Bradford.—18th 
Octob: 882. 


5000. Maxine Conrecrionery, C. F. Miiller, Magde- 
burg.—20th October, 1882. 

5044. CLEANING Fars, F. C. Glaser, Berlin.—A commu- 
nication from H. Schlinck.—28rd October, 1882. 

5064. Vices, H. F, Read, Brooklyn, U.S. — 


24th October, 1882. 
5106. W. H. Lindsay, London. —26th 
Doon Doors, é&c., T. H. Collins, Winchester. 


5816. J. C. Mewburn, London.—A 
com. from E. Weiller.—7th November, 1882. 
5355. “+ M. G. Totterdell, Landport.—9th No- 


vember, 
Maxina Lace, L. Marceuil, Paris.—11th Novem- 
5404. Wixpine Parser, G. W. Osborn and W. Yates, 


3th November, 1: 
5428. Srzam Pacxine, W. New York.—l4th 
November, 1882. 
Stones, P. Stuart, Edinburgh.— 
1 


ovember, 
S67. SHARPENING, &c., Saws, W. R. Lake, London.— 
r A com. from L. Martinier. —25th November, 1882. 
5658. Securnrinc Burrons on Learner, W. R. Lake, 
unication from J. Mathison. 


5709. FasTENING Borrons, A. J. Boult, London.—A 
communication from J. Wiedenmann and C. de 
Quillfeldt.—30th November, 1882. 

6057. Dryine Satt, 8. Pitt, Sutton.—A communication 


from R. G. Starke.—19th December, 1882. 
&c., J. Dakers, A —20th D ber, 
176. Lusricatine Stream CYLIND: W. P. Thomp- 
son, London.—A communication C. H. Par- 


shall.—11th January, 1888. 
$42. CoupLines of Venicies, F. Attock, Manchester.— 
20th January, 1883. 
368. aan W. A. Miles, New York.—23rd Janu- 


ary, 

$92. FRICTION Ciurones, A. M. Clark, London.—A 
com. from G. N. Schoenberg.—24th ‘—o 1883. 

434. Treatine Sewace &c., J. Young, Kelly. 


—26th January, 1883. 
441. Susstirvre for Ivory, &c. M. Clark, London. 


fier.—26th January, 1883. 

443, Srzzrine Apparatus, J. Donaldson, Chiswick.— 
27th January, 1883. 

491. Tuses, T. B. Sharp, Smethwick.—30th 


498. Winpine THREAD Spoots, &c., J. P. Kerr 
and T. Law, Paisley. Jan 
. G. André, Dor- 


508. Pruwary VoLtTaic BaTTERi&s, 
king.—30th January, 1883. 
516. ym — &c., W. R. Lake, London.—A 


com, Lovegrove. 30th January, 1883. 
530. LuBricaTINe parts of Macurnery, E. Petrie 

and W. A. Entwistle, Rochdal ¢ January, 1883. 
566. Longsdon, London.— u- 


742. Compressine Arr, J. Imray, commu- 
nication from J. Schweizer. —l0th February, 1882. 


Patents Sealed. 


passed the Great Seal on the 
16th February, 1883.) 


, B. H. Ch 


Brighton.—19th August, 1882. 
3079. Darvine MecuanisM of Tricycies, W. 8. Lewis, 
Wolverhampton.—19th August, 1882. 
8984. InstRuMENTs, H. Searle, Lon- 
don, & T. Ironside, Forest Hill. —19th A 
3990. the Licutine of Fires, Tomlin- 
son, London.—19th August, 1882. 
ndon.— ugust, 
Makin Ww. 
August, 1 
one Worxine Gates at Crossines, U. H. Lea, Staf- 
ford.—22nd August, 1882. 
8. 8. Hazeland, St. Sampson’s.—22nd 
4033. gino Gas, C. Crozat, London.—22nd 
1 


4055. Motor Macurnes, T. Charlton and J. Wright, 
London. —24th A 1882. 
4961. Covers for Cans, J. Haddan, London.—24th 


August, 1882. 

4062. H. J. Haddan, London.—24th 
August, 1882. 

4081. Covurp.ines, F. C. Glaser, Berlin.—26th 


188: 
4111. Macurxgs, H. H. Lake, Lon- 
don.—28th A 1882. 


Birmin 
ConTRoLiEr, &c., T. Wright, Malta.— 


ugust, 1882. 
4130. yy Boxes, H. J. Haddan, London.—29th 
1 


August, 

4160. TeLePHonic InsTRUMENTS, J. D. Husbands, Lon- 
don.—3lst August, 1882. 

4167. APPaRatus, C. and J. 
Brewster, Sunder! —lst September, 1 


(Last of Letters Patent which passed the Great Seal on the 
20th February, 1888.) 
J. H. Braithwaite, Kendal.—2lst July, 
for Kitws, &c., B. Finch, London,— 
Krre: R. W. Crabtree, Leeds.—2lst 


August, 1882. 

Trx-PLaTE, B, Williams, Cardiff.—22nd 

4038. Paeranivo Boox Covers, R. Birdsall, North- 
ampton.—22nd 4 1882. 

os. C. G. Beddoe, London—22nd August, 


48, T. Pyke, South Shields. 


4084. J. 8. Williams, 
London.—22nd 
Mera Cans, J. joyd, London.—28rd 


J. Proctor, Burnley.— 
4042. Sree for Cosaame, J. 8. W. Whitehead, Halifax. 
H. Diggins and A. 
PPARA’ 
Glick, London.—28rd 1882. 
4048. Dre F. Wirth, Frankfort-on-the-Main.— 


August, 1882. 

H. Lloyd, Liverpool.—24th August, 

4058. Fisres, H. Illingworth, Bradford.— 
24th August, 

Coat, C. G. Robinson, Barnsley.— 

ugust, 

4120. oak, “INDICATING Urn, &c., R. W. Raphael, Bally- 
money.—29th August, 1882. 

&c., A. C. Kirk, Glasgow.—30th 

ugust, 

4187, Hoxes in Merat Puarss, A. C. Kirk, 
@ w.— 30th August, 1882. 

4147. Gatvanic Batrerigs, 8. H. Emmens, London.— 
80th August, 1882. 

4176. Printinc Macunves, W. 8. Hope, London.—lst 

tember, 1882. 

4187. BREECH- -LOADING E. James, Bir- 

Frnt be, bitt, Button. Septem- 

a Maxine Waite Leap, W. V. Wilson, London.— 

Treatino Pxat, &., 8. Heimann, London.—8h 
September, 1882. 

a Gas Lamps, L. Spielmann, London.—2lst Septem- 

wrt Saves, &c., W. Rose, Halesowen.—19th October, 


—2nd 
5267. Couptixes for Veuicies, W. Wright and J. 


5922. BRUSHES, 8. Pitt, Su December, 
Sarery for Ho tps, R. Scott, 


5949, 
December, 1882. 
17. Execrric Sysrems, 8, Pitt, Sutton.—lst 
January, 1) 


List of Specifications published di: the 
woes ending Fewruary 17th, 

8725", 4d.; 2778, 2d.; 2819, 2d.; 2961, 6d.; 2971, 6d; 
2980, 6d.; 3007 bd.; "3021, 6d.; 
8049, 4d.; 3057, 6d.; 3075 » 


3120, 3128, 6d.; 3140, 6d. 
3148, 3149, 6d.; 8151, 6d.; 


8143, 6d.; 3144, 6d.; 
8153, 10d.; 3154, 38. 6d.; 8155, ds. 94.5 8157, 6d.; 3159, 
6d.; 3162, 6d.; 5166, 2d.; 3167, 6d.; 3170, 4d.; 8177, 8d.; 


; 


we: 


3248, 6d.; 
3281, 6d.; 
6d.; 5340, 6d.; 


$225, 6d.; H 
8251, 6d.; 3252, 6d.; 3256, 6d.; 3 
$293, 1s.; 3313, 6d.; $328, 4d. 4a; 


tent-office, 5 pton-b 8, ‘y-lane, 


ABSTRAOTS OF SPEOIFIOATIONS. 
Prepared by ourselves for Tux Encinzer at the 
office of Her Maj bssu of Patents. 


27°73. Serine ovr Lawn A. R. 


2019. Posuicity To Ap’ &., 
M. Justice, London.—15th July, 1882.—(A com- 
from B. Brenta, Brussels.)\—( Provisional 


arrangement of mirrors so as to 

reproduce any advertisement a number of times. 
2823. anp Srorine Exvecrric Exercy, 

&., ‘estphal, Berlin.—15th June, 1882. 8d. 
The Sbject iter this invention is to produce electric 
currents from the gaseous compounds of — and oy 

avoid the roundabout method of produ 

means of a steam engine and ine. 
principle of the invention consists producing a 
current of electricity by of water 


4172. Frames of Baas, &., V. Often bach 
the- y-—Ist September, 188 

4203. Dryixe and other J. F. John- 
stone, London.—4th September, 

4212. TREATING CARBONISED MATERIAL, J. H. John- 
son, London.—5th September, 1 

M. Clark, London.—5th Septem- 

4233. MacHINEsS FoR Packine F101 J. Joyce, 

Edmonton.—6th 188: 


4250. DyNnaMo-MaGNETIC ELECTRIC Macurves, T. 


Donnithorne, London.—6th 1882. 
4270. GENERATING gama R. Lake, London. 
—ITth September, 188 


Tir, W. Bright, Exeter.—12th Septem- 

4346. MecHanicaL PiaNorortes, &c., W. R. Lake, 
London.—12th September, 1882. 

4372. Cizanine Grainy, J. and R. M. Davidson, New- 
and A. A. Miller, Gateshead.—1l4th 
September, 188 

— Wine Nets, M. A. F. Mennons, Paris.— 

4548. TRANSPORTING &c., by Execrriciry, F. 
Jen! burgh.— , 1882. 

4601. APPARATUS for VEHICLES by CaBLzs, 
W. R. Lake, London.— 1882. 

4602. 02, for Schott, Bradford. 


4659. oy SEWAGE, J. Young, Kelly.—30th Sep- 
4718. Deen W. Clark, London.—8rd October, 


4799, A. J. Boult, London.—7th October, 
5559. OnpNaNcE, J. Vavasseur, London.—22nd Novem- 
ber, 1882. 


CoLournine Marrers, C. D. Ekman, 
Lon th November, 1882. 
5927. Maxine Bicnromare of Potasu, F. Glaser, 
Berlin.—12th December, 
5989. BichromaTe of Sopa, C. D. Abel, London.—15th 


December, 1882. 


gas and oxygen—that is to say, pay 
> gases for artificially producing on plates the state 
assumed by electrodes during the electrolytical decom- 
position of water, which state is the cause of the 
— of polarisation currents. The patent bes 
nan employed by the inventor to accomplish 


e000. APPARATUS OR MACHINERY FOR GENERATING, 
CONTROLLING, AND UrtiLisine ELectric CURRENTS, 
J. H. Johnson, Lincoln's-inn-felds.—23rd June, 


1882.(A comm Jrom La Compagnie 
hi having Gra! ng 


ringfarmatures 

magnets provided with multiple armatures which 
completely surround the apparatus, so as to render 
transmission of pow to the 
the speed of the motors in this respect, the invention 
claims “ the combination of electric — of 
t residual ion, thet 
motors great magne’ an 
application to electrical purposes as as described.” 
2961. Fiusninc WATER -CLOSETS, 

— J. Harsant, Wandsworth. June, 


A tank to bold the water for su 
is above the 


discharge 
water — he pipe by a tube closed 
at which descends to near the 


‘ork. — 
to 


d t the king out the block: fi 

wor! -out en 

ms being iron iron pillars and 

caused to circulate the space below the blooks. 

2800. Horsxsuogs, &c., J. C. Mewburn, London.— 
rd Ji 883.—(4 communication from L. @. 


by an endless chain are 

forming machine of special 
2002. Recu.atinc THE AcTion or Exxcrric ARC 
unication from J. M. A. Lescuyer, 


being in contact, 
around cores L L!, and draws them up. 
lift cross-bar M, which by means of small links O 


29 ‘= | 


descend un 
when they release 
3007. Macurvery ror THE REGULATION OF SPEED IN 
B By Evecrricity, &., 
th June, 1883, 6d. 
in the accom: 


Fy 


Other improvements are 
Hooks, J. King, Derby.—27th June, 


This relates to improvements on patent No. 11 
A.D. 1879, and consists “4 
the hooks described a ot, 

er 


W. Jenki 
1882. 6d, 


nary ety 

tube having a cup or cover of wire gauze ; . 

safety Cluny type, of a 

tu pended ln the wire gauze in 

with passages al or below 

for the air to the 

3086. Macuines, W. B. 
FRA, and J. Perry, Finsbury.—27th June, 1682. 


- ' : offshoot or wing portion for mel! purposes ; 
Secondly, informing a charging hole crown of 
2026. Srzam Pumps, J. W. Blake, Manchester.—2nd the 80 BE 

> 1875. thro © same, a fix 
This relates to the manufacture of horseshoes of iron 
with a steel centre or core at one heat. A composite 
ile, —- of two bars of iron with a groove in 
Phe face of pensive ber of is 
passed thro rolls to uce © proper shape 
London.—18th November, 1882. and size. Other rolls form the toe and heel calks, and 
omen 5406. Puncnune, &c., Macuives, J. D. Morrison, the creases and holes to receive the nails in the bar, 

~ Paris.) 8d. 
The illustration shows the method of nin 
28th November, 1882. adopted. The action of the apparatus is as follows :— 
| 
er, 1882. 
4895. HorsrsHoxs, E. E. Hewett, Sheffield.—A com- 
, 1882. 
5048. FasTeninc UMBRELLAS, H. H. Lake, London.— causes ile pleces NR! to clamp the Upper carbon NN! to clamp th: bon 
5225. Axies, &c., of Venicies, H. Weathe: Man- = th 
5 r ae 7" current begins to traverse the fine wire coil at the 
bottom of the electro-magnet, and this flows in a 
" reverse direction to that through the thick or upper 
coil. Co. uently L L! are demagnetised, and N N1 
5180. Cansurertinc Ark, H. H. Lake, London.—A 
from Lascols.—27th October, 1882. 
5179. Szwnre CHINES, G. Browning, Glasgow.—31st e represen’ an arrangemen' 
October, 1882. 3939. TextiLes, W. A. Barlow, London.— vernor and the speed of 
5295. Fursaces, W. Mowat, Slateford, N.B.—6th No- | _ 17th August, 1882. fhe machine to which the current is being transmitted 
vember, 1882. 3946. Mai- exceeds the limit; spring V has been so adjusted that 
5385. Raismsc SuNKEN Vessets, A. M. Clark, London. | _ 5°08 ine —lith August, slider U will bring s 2 and 8 into contact, \. 
—A com, from P. Oriolle.—lith November, 1882. $951. 8.8. Allin, Bedford Park.—18th ing them together 1 
August, 1882. ‘ the other two. — 2is connected by wire with 
3958. Castine, &c., Metais, J. A. B. Bennett, King’s terminal H, and therefore a current instantly traverses 
Heath, and B. P. Walker, B’ham.—18th August, 1882. the other wires exciting the core of electro-magnet. 
3971. InsuLatine Compositions, C. J. Allport, London, 
1882. 3194, 6d.; 3196, 6d.5 200, 20.5 Sa 
| 
*,* Specifications will be forwarded by post from the 
| 
cember, 1882. H 
© 
246. PRESERVING ALIMENTARY SUBSTANCES, C. M. | 4053. SLEEPER CHaiRs, J. MacL. Blair, Glasgow.—24th oo 
Pielsticker, London.—16th January, 1883. August, 1882. — SP 
= The resistance of the coils is such 
act ‘94. that only a suitable portion of main current is 
This relates to apparatus for correctly marking out diverted through the magnet. The armature and lever 
Resets Genel ootene are instantly pulled over, breaking the current 
3 through the machine and making contact. Part 
of the current is now flowing through to the 
frame, and part through the resistance coil to 
frame. If the ape of the machine should be such as 
protection not allowed.) 2d to bring the slider of the governor into contact with 

4117. Wasnine Tennis Batts, &c., A. 8. Openshaw spring 4, the circuit of the receiver will be closed. 

3010. Improvements 1x Execrric Lamps WITH 
IncanpEscent Conpvuctors, W. 3B. Debenham, 
London.—26th June, 1882. 4d. 

To obviate the evil caused by the Loe expansion 
of the glass and platinum conductors of incandescent 
lamps, the inventor takes two samples of glass, one 
having a higher the other a lower coefficiency of 
expansion than the platinum, and mixes these two 
samples together, to render the resultant as near as 
possible of the same coefficiency of expansion as the 
platinum. The carbons he makes of sewing cotton 
soaked in a solution of gluten dissolved in alcohol, 
bottom than at top. These slots are betweenjthe slots 
which release or hold the shackle pin and the upper 
hole for the axle pin. When the agony J oun is 
carried away by ee the axle pin is removed 
and inserted in the — hole, and 1 the shackle 
being brought back the shackle _ taken out and 
passed through one hole in the kle and —> 
the w slots in the four pla‘ en through 
o the engine to 
lift 

md D. Morgan, 
> employment of a tube 
in the interior of the lower of the ordi- 
lis the upper o us up a 

syphon action. The discharge pipe divides into two The First part in the use 
branches, one leading to the overflow trap of the basin, | 5.34 magnets ed ; either 
and the other to the safe trap on the discharge pipe a steel tube enclosing an iron core, or vice versa, or 
below the basin. "| alternate plates of the two metals. ‘The inventors 
3. GRINDING MILLS, H. J. , London.— 2971. Fornaces ror Me.tine Grass, &. Potter, Stair- | find that with this arrangement a dynamo will 
com. from E. Schmeja.—18th October, 1882. foot, 1 peme June, 1882. 6d. behave like a combination magneto and Smee 
4973. PapEr-cortine Macuines, &., W. Crosland, This rel an arrangement of nen oe machine, and that great constancy is the result. The 
Newton Heath.—19th October, 1882. tank furnace and mode of yay am Spee same, and sacent pent relates to the winding of any ring arma- 
4984. CHLORIDE of Lime, G. W. von Nawrocki, Ber- 9th | to keeping the bottom of the cool. It consists, | ture. ting i made of vwo ploses jolues tagether, 
lin.—A com. from C. OpL—19th October, 1882. 5 First, in forming the regenerative gas furnace with an ' so that the screws are flush with the ordinary sur- 


Fes. 23, 1883. 
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of the ring. The coils are sli on these 
halves, and between every two is also art 
of wrought iron, out of w @ small is cu 
wees ce, 80 that the ring is incom te, as shown 


magnate ave nace snd 


of 
the use of an armature core of phosphor bronze, 
brass or steel, with a great many rivets of ooh bon 


through it. 
Incanpescent Exxcrric Lamps, F. L. Willard, 
London.—28th June, 1882. 6d. 

The rs relates toa method of avoiding frac- 
ture of th of i t lam) 
being rigidly connected to 1 7 leading-in , and 60 
allow for a certain tion and expan- 


(3042) 


3 


tinum wires into the two ends of a 
in whi 


The filament is made from a species 
‘white lines,” carbonised. One end 
of it ison cemented with a mixture of coal-tar and coke- 
dust to one leading in wire, and the other end to 
of pistinum wire, which dips into the 
a er leading-in wire being fused into 

the Gall and to wah 


3047. TeLern Recervers, WV. Chancery- 
June, comm’ from M. 


pound magnet and the soft iron 


together. 
which is a sort of interrupted frame. 


3049. ArririciaL Stong, R. Searle, Hackney.—28th 
882. 4d. 


June, 1 
to the manufacture of artificial stone, 
the cementitious portion of which is Portland cement, 
and which is mixed with artificially heated water, the 
air being withdrawn from the materials by any known 
mode of exhaustion during the mixing. 
3054. tHe Propuction or Execrriciry, 
J. C. Mewburn, London.— 28th June, 1882.—(4 com- 
munication Srom F. Rigaud, Paris.)\—(Not proceeded 


with. 
This consists in mens © the of the electric 
current, 80 as 


the of the paw 
3057. Cuvucxs ror Tursina Latues, H. H. Lake, 
—28th June, 1882.—(4 communication from 


L. Frobeen, Berlin. 
A head or block is formed with three or more recesses 


handle. The ring 


and near their opposite ends a 
mpd the ring. The lever 
holes are slid over the pins, so that 
they are fulcrumed at the re) ends 
eS eee so that they will be 
rotated by the latter. A cover is screwed down upon 
also bears on the upper of 
the ring. The — to be held is in in a 

contral 5 turning the worm the lever 
plates be te or Une 
3075. Furnaces or Steam Borers, W. Bell, Lan- 
sists, Piet inp Ge Gum 
is con: pro ing e flues 
Ly which leaves a small space 
and the inner side of the flue, the arch 
forming a return flue closed at the end nearest the 
fire; Secondly, combining with such arch a division, 
so as to form with the same flues or passages ; 
and RK combining Be the arch air tubes to 


combustion as they pass 
into the space above the arch. 
3080. VaLves, J. A. J. Hopkinson, Hudders- 


feld.—30th June, 1882. 
Tha object i to increase thee of the valves 
described in 


fficiency 
patent No. 4586, a.p. 1881, and it consists 
and pinion, so arranged that the 


in the use of a rack 


valve 


en, 
bein nd with the inion pon 
key, lever, or wheel. 
3081. Swrve, ror MANUFACTURE OF JEWELLERY 
ORNAMENTS, Hatton Garden.—80th 
June, 1882. 4d. 


This relates to the construction of a ball-and-socket 


aces. WASHING OR J.and F. W. 
Petrie, Rochdale. 6d. 


squeezing rollers are formed of loose wool compressed 

into discs, and mounted on a suitable spindle. 

3005. Overriow or VALVE H. Conolly, 
and A, B. Hubert, 


1882. 

The object is to ide an overflow which shall 
always be sealed while there is water in the basin, 
which cannot be s up or choked, and the water 
therein will tr com changed when the 
closet is used. is made outside and in one 

and opens into the inside near 


8 required to stan: 


overflow Ey which will thus be prevented 

choking, if 7 material is washed into it wi 

the in is opened the material will be dra 

down the a back to the basin and be 
through the valve. 


8097. Szconpary Barrerizs, A. Watt, Liverpool.— 
‘ed ) 2d. 


3098. J. D, Sprague, Upper Norwood. —30th 


June, 
The of object j is to enable pencils to draw either fine or 


thick lines without g the same, and it con- 

sists in forming the in Shat - and fi 

them in a suitable case. The ed e pencil 

make a fine line, while by 

using the width of the leads, the 

in width. 

3101. An Improvep Arc Execrric Lamp, H. 
pton-buildings.—80th June,1882. 


This relates to a peculiar gripping meee | for 


The inventors obviate the insulated 
core with right-handed layers of 
yarn, one over the other. 
3141. Frames ror &c., B. M. Bim- 
mons, D. A, and J. H. Tree, London.— 
July, 1882,.—(. protection not allowed.) 
This relates to — of nr 
&c., with velvet, plush cloth, and 
31438. G. B. 


Ve Landon 


indicated 

such 
el passes an insula’ 

enters a hole 


of the wire a conducting surface. A 


plunger works in the of the hole in each prong, 

and sco forced inwards by the cable a attached 

so completes the circuit. 

3144. Bars Wire ror Fences, F. C. Glaser, Berlin.— 
4th July, 1882.—(4 communication from A. Schnie- 
windt, Westphalia.) 

The in an oblique direction h two 


excentric stamps, which poy a Sayan off the — such 

lints being bent d 

an oblique guide piece attached to the — 
VENTILATION OF WATERPOOF RaIN-cLoaks, 

A. Sachs, Berlin.—4th July, 1882. 

This relates to the use of various forms of ventilators 
preferably in connection with the buttons of water- 
proof garments, and serving to establish communica- 
tion between the outer atmosphere and the space 

by the garment. 
3149. ror Currinc Oren DitcHEs oR 
Gorrers, 7. T. Mallett, Somerset.—4th July, 1882. 


regulating the carbons. One or more are 80 
arranged that each shall draw up cores, which lift 
oom small slotted plate, the sides of the slots being of a 
taper or Bio wh In each of the slots are placed 
movable blocks, which grip the upper carbon when — 
current energises th solenoids, thus lifting 
and striking the we. blocks are 
position by springs. 
$108. Bricks anp W. 4A. McJ. Valon, Rams- 
gate.—lst July, 1882. 

The bricks are vied os on at least four sides, and 
when fitted together with - joint broken a more 
air-tight structure can be built 


3108. oR Macazines of Exec- 


—Ist July, 
Brush, Cleve- 


the p lates the inventor takes two 7 
bend plates in dilute sulphuric acid, and charges them 

in such a manner that a coating of wr of lead of 

sufficient thickness is formed on oe. ; these 

jated the’ usual 

remains 


ry’ deposit of 
coherent lead thick in the grooves. Another part 
relates to the covering of plates with porous me 
reduced from oxides by reducing . Another 
relates to the construction of P of masses of 
finely-pulverised metallic lead and lead oxide in aninti- 
mately mixed together 
into a mass. Other methods 
plates are ell 


$115. Srzam Generators, & P. Mi Vienna.—1st 
July, 1882. 6d. 
This rela’ 


part 
mounted the valve-box of an engine the piston ot 
which is propelled from the back, the front part acting 

A tube conducts the air com- 
lope, and by d on to and 
under the grate. Concentrically above the grate is a 
feed hopper with double as arrangements, and 
its lower collar is provided with a thread to serve as 
an obturator between the furnace and the chimney, 
the same being raised or lowered by 


this —s being raised or lowered by being pivott 
of it 


8151. Sewine Wirth, Germany.—4th 
July, 1882.—(A communication from Junker and 


Ruh, Germa: 

Under the plate isa block with three arms connected 
with a ring, w the guide for the feed-bar 
and a cheek and a hollow boss, in which a pin is 
fitted. Close to the block is an excentric on the main 
shaft, and a driver is connected therewith. Tee 
groove in the ring and also an 
driver. The excentric actuates a 


iece connected to the feed-bar. 
eeder secured to the feed-bar is regulated by a stitch- 
regulating lever. The needle is set by means of a 
wedge-shaped piece, which is pressed against the 
by a set screw. 
3158. Generatine Usinc Gas ror Furnaces, W. 
Lm, Browne, London.—4th July, 1882—(Complete.) 


thereof is d 
and the heat of = erates the gas, while the 
surplus for other The 
generator consists ‘of a pipe bent into a coil, into one 
end of which water or steam and combustible liquids 
are forced by a pump or injector, the 
is highly heated gas or a gaseous 
charged from the other end, which oe pabnn toa 
hollow grate, provided with outlets for the 
of the gas into the furnace where it is burned. 
$154. Manuracrurine anp Srorine Gas, W. 
, London.—4th July, 1882. 3s. 6d. 
This relates to the means for 
high 


generating gases under or low pressure, for 
motive power, hea’ illuminating purposes; 
and it . consists general construction and 


arrangement of the a) tus employed, there being 


posi is 
combination with the oxygen a substance 
for the electrolyte. The use as the negative 


element of lorated metal, or a metal 
ne! these conductors 
in conta with them, &c. 


$128. Execrric Loos or FoR ASCER- 
TAINING THE &c., R. M. Lowne, 


Finchley.—38rd 
a 
which contains two insula’ 
— 


ly toa pparatus on the 

and to the rotator paw man HY The rotator is 
e to make and break an electrical circuit at every 
=~ number of revolutions so as to operate the 
eee es board ship, and thereby record 

the number of revolutions of the rotator. The inventor 


claims the m ery required to out the inven- 
tion, and also novel methods of esta ig connec- 
tion between the poles and the rotator. 


Varley, Walthamstow, and H. B. 
July, 1888. —-(Hot with) 


min, relates to a novel construction and arrangement 
of the field magnets and of the parts in connection 
therewith. 
$140. Lapper Tapes ror Venerian Burnps, 7. French 
and J. Monks, Manchester. —4th July, 1882. 6d. 
relates to in 


for 
weaving ladder ta; and it consists— 
of mounting four sets of jacks co of 
four each at different levels, whereby the fulcrums are 
hind other—in two sets 


of jacks of eight each at two diff t levels, wh 

such jacks are capable of being balanced, or nearly so, 

on crums, and thus require the minimum 
wer to work them. By t 


his 
jacquard mechanism for 
sim using at least ninety-six 
hooks as hitherto, only sixteen hooks are used, and 
are elongated so as to obtain ti the desired extra lift. 
3142. Susmarine Castes, G. Vaughan, 
ear July, 1882.—(A communication 
from 8. Trott and F. A. Hamilton, Halifax, Nova 


Scotia.) 

ing asunder of the cable when being made or laid, and 
the consequent breakages often engendered there 


twenty-four rawings and claims. 

In the gene: tus a coil is em ed, into 

which Steam an a m liquids are inj and by 
heated in their passage through the 

are converted into gas. 


3155. Evaporatixe — W. F. Browne, London. 


o or inorganic master, ich — be held in 
solution or nsion in said aiquids, “A t feature 
is the portable character of the ery and 


appliances. The saccharine juices are forced through 
a series of coiled pi and in circulating through 
which it is heated. There are fourteen 
sheets of dra’ forty-nine claims. 
$157. Hypraviic W. von 
Berlin,—4th July, communication from F. 
Meckel, and L, A, Simons, Germany.) 


mas consists in a water supply 
tank a series of in such a manner that the 
first syphon draws water from the tank, and d 
it through a bend into the inlet pipe of the second 
8 mn, and so on to the last s: 
e water into a tank ayphon a 
‘estine, which is driven by the wa 4 
A portion of the power obtained an used to d ea 
@ pump to lift the water back into supply tank. 
$159. Exrractine Grease Bones, &c., G. W. 
von Nawrocki, Berlin.—4th July, “ee (4 commu- 
nication from J. Welistein, German 
This relates toa method o comaetang grease from 
bones by means of solvents "capable of being evapo- 
rated, and a vacuum in in the 
ing grease by heating the ex’ r after ha’ 
hermetically closed, separating or recovering wr ken sol- 
If after the extraction of of 


vent in the itse! 
grease, evaporating the —— remain‘ 
extractor, and ff the d fat into a 
purifier. "The apparatus to carry on the operation is 
also claimed. 


$160. RecuLaTinc THE CURRENTS IN 

W. R. Lake, London.—4th 

July, 1882.—(4 communication _— Carpentier, 

Paris.)—(Not proceeded with.) 4d. 

This relates to a method of graduating the inducing 
current by periodical interruptions, 

Wirth, 

from 


3162. Dressing on Preparinc Ores, F. 


tus for dressing 
or ores, in which the lighter les are 
winnowed out by an air current, and the heavier 
particles dressed or separated by. means of pane 
‘The crushed ore is delivered by a revolving screen an’ 

falls into hoppers, from each which it is 


155 
to winnowing and d a tus, by which it is 
subjected to a current of 
carried toa dust chamber. The ore is then toa 
of water, by which the wdetettm 
while the hea: heavier parts 
3161. Incaxp Leask, Holborn 


ESCENT Lamps, A 


of 
carbon filaments and a conducting wire. afin we 

mary. Boult, London, 


This relates to a game by means of which 
rel apparatus for 
uly useful in foggy ond. So 
in an ar 
hammer or trigger ae explod detonating 
in ready exploding or from the 
that 
a 
ste is revolved by the detonating 


PAVEMENT AND Deck Lia: ¥. 
Manchester. July, 1882. 4d, 
its in constru 


This lass 
underside im the form of hall with the 


3175. Execrric Apparatus, W. F. 
TUS, 

ui 
road, and J.J. IL nay, Upper Thames-street, London. 


table pitch combined with raw or linseed or 
other drying oil, and either with or without dissolved 
leather, osseine, gutta-percha or gum, as an 
insulating 
$176. InsvLatixe Compo Mackay, Mansion- 

ventor combines at from 100 to 212 — 
deg. Fah. mineral wax, such as © or ozokerit 
wax, vegetable tar (wood tar), ellac, and asbestos, 
Ge oo 1; wood tar, 24; shellac, 


for Pits composite = 
purposes. 


unication from F. New 
to the of spring 

shoes an e machin: eref. d prises 
use of novel dies. The 
is heated and subjected to of 


their curved 


crease is formed by by other dies, then 


3179. Sucar, BE. T. Hughes, 1882. 
—(A . Wernickenck, Moscow.) 


3180. Surps, A. Ricarby, Newcastle-upon- 
—5th July, 1882.—(Not 2d. 
bottom of the ship is closed at 
its a end, and its mouth opening out at the 
stern, in’ this tube a plunger works. At the 
side of the tube are two tubes, each preferably of half 
area of central tube and forming a U, the | 
of which joins the central tube, with their outer en 
—— out of the after “run” of the ship. The 


iter rushes ug! 
which plunger tn tn forward 
Ww e stroke drives i 
the site tubes. 
one. DYNAMO-ELECTRIC MACHINES, A. Lévy, Goswell- 
road.—5th July, 1882.—(A communication D. 
Liege, Belgium.)—(Not proceeded with.) 
This invention consists in such an arrangement of 
electro-magnets that all the ponies nt the magnets are 
utilised, and form as many subsequent points. 


for’ 


First, system 
drawing, whereb oy Mme laps of cotton of considerable 
wn whose filaments are berg 


toothed segments of a 
3185. Dryme Rooms, J. G. Tongue, 
communication, 


London.—5th July, 1882.—(A from H. 
» France.)\—( Not with.) 4d. 

A fan forces air thro’ a pipe from openings, in 
the 


AMMONTIACAL 


AND OTHER PRODUCTS FROM ForNacke 
W. Ferrie, Lanark.—6th July, 1882. 


The object fe to separate and collect ammoniacal 
and other oo blast furnace gases, and when 
necessary to recharge the oe said gases 
with tar and other hydrocarbons from which some of 
the tars and the hydrocarbons have become separated 
with the ammoniacal products, so as to restore the 
—— value of the gases. A series of scrubbers 
effect the a and the gases, if necessary, are 
led through chambers containing tars or hydrocar! 
before being utilised for heating purposes. 
$196. Practya Woot, &c., upon SHADE, 
Carns, W. Greenwood, Halifax.—6th 


The object is to greatly facilitate the manufacture of 
—— cards used to exhibit colours or qualities of 
wool or other fibrous substances, The card is eae 
at proper intervals apart and placed on a table, from 
which any length is wound on to a roller, to which the 
ends of the threads are secured, and which thus 
become secured to the paper at the gummed parts. 
$194. River anp orHER WEIRS AND SLUICE GarEs, 
and W.H. Collier, Manchester.—6th July, 


The object is to construct weirs and sluice | gored 8c 
that they will open automati when the water 
rises above a certain line, and thereby allow the water 
to escape in case of floods, and at the same time means 


< 
his re: o the transferring of the wool from the . 
currents, Other parts of the invention relate to a| washin trough to the socsing rollers by means of 
method of connecting up when any even number of sliding base, which are situated and suitably carried 
> and actuated from the outside of the ‘h. The ‘ 
> 
/ 
This relates to grapnels for submarine telegraph 
cable and torpedo work, or other operations of a like 
nature, such grapnels being so constructed and fitted = 10) 
that the ce of the cable on the same will be 2d. 
Hi, 
“d a STAG yea eight the water ld inside, and is | drilled through each prong of the grapnel, and is 
TS ipa then bent over and carried to the discharge pipe of the | embedded _ in an elastic insula‘ material, the end 
wn 
an alloy of lead and zinc in a molten state into water. 
It thus assumes = form, and is afterwards 
pressed into cohering masses or slabs. @ plane-convex lens, the plane surface being upper- 
most and towards the light, whilst the convex anlies 
te ae and turned towards the place to be 
an covering material for the 
od ive leather with dilute tad 
[MD 0 places the This consists of an ordinary long-framed iron plough | quichloride of iron, or with caustic soda or other suit. 
R P fitted with a flat sole, in front of which is a wide point | able solvents, which solvents may be expressed there- 
or share, one side of which slopes away under the | from or neutralised therein as convenient. The in- 
mouldboard, and the other, after eed sloping for | ventors also claim the use of animal, mineral or yee 
the sod as it is cut is lifted out of and laid parallel 
with the gutter and unturned. On the side of the 
delivery board is the mouldboard, adjusted laterally 
The chief peculia by a screw stay. Two disc coulters are carried by the 
ough beam, and can be adjusted to ite the 
armature. The magnets are com of mu e 
1882.—(A communication from C. 
other ves receive the 
blanks edgewise. Only one half of the le: f 
uncharged, and constitutes the oxygen element of | 00¢ end by means of sliding pieces on the pin, — blank is pressed into shape at a time. _ dies ; 
the battery, while the other has its charge reversed, | the other end transmits motion by a bolt to a cut the ends of the blank to form the rear of the 
and constitutes the bpdregen element. According to spring, which is made on an ineli 
another part of this invention, the plates before the 
— of forming are coated electrolytically with a 
eposit of coheren ead. with grooved plates The 
This relates to a process for generating heating or = . = 
illuminating in furnaces, wherein a portion to or — of sugar ready 
to receive guide pins. A ring on the block has a 
cylindrical recess fo receive a worm which gears with exhaust the air, and a hydraulic press forces the sugar ‘ 
teeth on the side of the block, and can be turned by a 
bes near its vertical 
grooves opposite the guide pins. A suitable number ‘ 
of lever lates have near one end a hole fitting the 
water for the production of steam, and based on the 
principle that the pressure of steam depends on its 
temperature. A hermetically-closed furnace has the 
upper _ part lined with refractory material, and_ thi 
3120. Improvements Gatvanic Barrerigs, J. H. 
Dae 
This relates to the production of currents by the : 
combination with oxygen of carbon or carbon com-| This relates to a process and to 5 which & 
pounds. The inventor claims the use of batteries in | can be made stationary or portable, for the manu- | 3183. Prerariye Corron ror Spinwine, A. M. Clark, 
which a mixture of coke and facture of syrups and su; saccharine juices, London.—5th July, 1882.—(4 communication from 
. G. A. Risler, Haute Alsace.) 6d. 
/ g or toothed surfaces, and are driven at different speeds. 
The beaters of machines for batting long stapled cotton 
consist of toothed pivotted beaters ani j : 
4 floor, w the of the dry- 
A=) ing room is the funnel- mouth of an exhaust 
Z Wy, = leading to the fan. 
81 
N 
N N 
N 
NN N 
HE may be full and closed by slightly 
valve dle E, which 


for) 


THE ENGINEER. 


Fes. 23, 1883. 


fit 
Hate 


structing a number of o work 
or perforated tubes open at both ends, and plecing 


genera! 


$207. Curtrvation, Sroracr, Packryc, anp Con- 
VEYANCE OF Oysters, &c., W. H. Thompson and 
C. W. Kitto, Zondon.—6th July, 1882.—(Not pro- 
ceeded with. 
The object is aos avoid the pat loss of oysters 
which now occurs di Pp and 
packing them in mone fe porous partitions to which 
water is supplied. For “*y cultivation of oysters a 
raft is employed, and provided with partitions of wire, 
so as to allow water to pass over the oysters and yet 
prevent them rubbing against each ether. 


3210. Looms ror Weavinc, W. Buckley and J. 

Hollingworth, Yorkshire.—6th July, 1882. 8d. 
ratus, and the object is to rae having to the 
when necessary to alter the pattern. This is 
ected by employing two, three, or more cylinders, 
ga of lags provided with pegs, all 
of which represent a different Kean ge such cylinders 
being carried by a swinging frame, and actuated by 
suitable means, so as to bring the desired cylinder 
into the working position, with its lags opposite ic 

jacquard needles. The invention relates, Secondly, 

means for removing the pressure of the finger 

the shuttle-box swell just before the shuttle is sent 

out of the box, so as to reduce the power required to 

send the shuttle therefrom. 

3211. Gas ARRANGEMENTS 
ror HeatTinc WaTeR or Arr, &c., BE. A. Brydges, 
Berlin. —6th July, 1882.—(4 communication from D. 

—— Berlin.—{ Not proceeded with.) 4d. 


3217. sone oR APPARATUS FOR APPLYING 
ANTI-INDUCTION CoVERINGS To INSULATED ELECcTRI- 
caL Conpuctine Wires, G. 8. Page, Stanlev, Morris 
County, Jersey State, U. 8, and American Erchange, 
Strand, London.—7th July, 1882.—(A communica- 
tion J. M. Stearns, jun., Brooklyn, New York.—(Not 

to machinery or a tus for ben: 

a thin sheet of metal so 
form longitudinal corrugations or loops, into which 
insulated conductors are introduced, the object being 
to prevent induction, as described ‘in the inventor's 
patent, No. 5468 (14th December, 1881), taken out in 
the name of Imray. 

3219. Surroxts ror Execrricat Con- 
puctors, &c.. G. Page, Morris 
Jersey State, U.S.—ith July, 1882.4 communica. 
tion from J. N. Stearns, jun., Brooklyn, New York.) 
—(Not proceeded with) 2d. 

A continuous trough-shaped receptacle is provided 
within the conduit, within which the conductor or 
cable is placed so as to have its metal sheathing in 
electrical connection with the metal of the support, 
which in turn is in electrical connection with the 
conduit, and consequently, earth. 

3221. Szcospary Batrerres on AccumULATORs, R. 
H. Woodley, Limehouse, and H. F. Joel, Dalston. 
7th July, 1882.—(Not proceeded with.) 2d. 

relates to the construction, charging, and regu- 
lation of secondary batteries. 

3222. Ounipuses, Tram-cars, &c., H. W. Hart, Lon- 
don.—ith July, 1882.—( Not proceeded with. 4d. 

This relates, First, to the arrangement of the seats ; 
Secondly, to means for checking the amounts received ; 


Thirdly, to the sr ees on the out- 
side; Fourthly, to means for causing the vehicle to 
ride smoothly. 


3223. Fimrration or Water, J. H. Topham, Man- 
chester.—7th July, 1882. 6d. 

A brass tube bas conical ends terminating in penned 
nozzles, one of which takes into a boss turning on 
hollow pivot secured to the mw gay tap. The tube oo 
tiled of sponge in each en: the remainder is 

in with asbestos, cloth, and coarse-grained 


‘Comsnrep TACK-MAKING AND Ma- 
curing, R. H. Brandon, Paris.—Tth Julv, 1882.—(A 
Srom F. Buré, Paris.) 6d. 
in a machine in which the upper is 
held upon a last whilst it is being tacked ; the tack is 
made in the machine and driven into the upper. 


3225. Cans, &c., J. Abbot, Bideford.—Tth July, 1882. 


This relates to a two-wheeled cab for carrying more 

than two The ‘s seat and the 

entrance is at the rear of the vehicle, and the inside 

seats are arranged either longitudinally, or one seat is 

placed in each corner of the vehicle. 

$322'7. Bearrnos ror Stock, &c., SuBsEcT TO 
Great Wear THROUGH Grit, J. V. Hope, Wednes- 
bury, and J. Dickson, July, 
1882.—(Not proceeded with.) 2d. 

The bearings are made of wood, compressed fibre, 
and other ligneous matters, thoroughly saturated with 
oil and lubricated with graphite, steatite, and other 
like lubricants. 


3228. Carrrivcss, F. Wirth, Germany.—7th July, 
verte Rott- 


tes to metal gun cartridges containing 
small shot, the object being to provide a firm and 
water-tight covering or wad to hold the shot in - 
tion, it consists in placing a thin disc of card- 
board over the shot and further closing the cartridge 
by a thin brass disc held in position longi 
ribs formed in the walls of the cartridge. 
83238. Turrer Ciocks, W. H. Salford.—7th 
July, 1882.—{ Not proceeded 2ith.) 

This consists, First, in the arrangement of the 
frame ; and S dly , in the t of the fly 
or flyer governing the striking 1 mechanism, 


mingled amal, 


$3243. Prerarations FoR PRINTING OR DECORATING 


sulphide a ther 
solvent added ie, and to the solution is added 


gold, ver, or — whereby a preparation 
formed may ar woven or 
other mate: 


3248. Cranes ror QuARRYING AND MINING Pur- 
poses, M. J.Brooksand J. H. Spencer, Lancaster.—S8th 
July, 1882. 6d. 

This relates to jib or derrick cranes with vertical 
uprights, and which are driven by power derived from 
separate the to enable them to 
be swung round without in‘ with the driving 
mechanism. 


3251. Overs ror Baxrnc Brean, &c., A. M. Clark, 
—Sth July, communication ‘from 


This relates to a continuous oven with a travelling 
sole for baking bread. biscuits, and other ucts, 
the sole consisting of an endless chain of fire-clay 


$252. Borries ror AERATED Ligutps, H. Codd, Lon- 
don, y Rylands, Barnsley, Yorks.—Sth July, 


1882. 
The object is to enable bottles with internal sto, 

to be opened without touching the stoppers, and it 
consists in forming in the neck of such bottles a small 
hole closed by an internal elastic valve, the stem of 
which projects to the outside, so that by forcing the 
valve inwards the gas can escape from the inside of 
the bottle, and the pressure thus reduced the 
and so open 

bottle. 


3256. Rotiixe MILs, C. A. Snow, Washington, U.S. 
—l0th July, 1882.—(4 comm: communication from Cc. B. 
mis”. te adapted for rollin 
or rolling, 
and reducing pipes and other cylindrical 
articles. The principle of The invention consists in 
the arr of set of 
axes at an angle to 
each other and to the axis of the article to be rolled, 
whereby such article receives not only a rotary but a 
progressive movement while 
od bon so as to be in this 


axis so that 
different planes and at an angle to the central axis, 
which is that of the article to be operated upon. 


$3259. Pickers anp Pickinc Banps usED ty Looms, 
Booth, Manchester. July, 1882. 6d. 
The object is, First, to increase the durability ond 
reduce the friction of loom pickers, and in. 
with or lessen the lubrication. An open —_ 
ing is provided for the Lg ee te on the tor top of e picker 
which slides between spindle and the foot-race 
or bottom of the box. The band through a 
hole in the body of the picker, or is 
Shields of soft iron in some cases are used to enclose 
the picker body, which is of wood faced with buffalo 
era 
number of yarns or cords, or 
material. 


3277. Storppixc Horses, B. J. B. Mills, 
Lonaon.—11th July, 1882.4 communication from 
J. Goudet and G. Durozad, Lyons.) 6d. 
relates to means horses 
a pressure exerted on the apparatus 
Ad controlled by the driver. 
3281. Execrricat Conpvcrors, F. Jacob, West- 
minster.—1lth July, 1882. 6d. 
This rela! to patent No. 231 (17th Jan., em, 
“og ge W. Siemens, and communicated to him 
the present inventor. That patent related to 
in telepbonic conductors” only, and 
the object of this patent is to claim thi 
there described as applied to electric conductors 
erally, whether employed for telegraph, electric 
Hig, 0 or other purposes The invention consists in a 
of connecting several sets of electrical 
ave the by employing the double conductors of 
one set as a single conductor for another set, and 


8293S. Macnives FoR MANUFACTURE OF 
Cicarettes, W. R. ‘tondon.— ith uly, 1882. 
—(A communication from C. G. and W. H. Bmery, 


Brooklyn, U.8&.) 13. 

This relates to the general construction of a machine 
for a a continuous cigarette, cut it into lengths 
suitable for cigarettes, and deliver them completed at 
the end of the ly and automati- 
cally. There are thirty-seven claims. 
$8811. Disrsrecrinc anp PresERVING Hipes AND 

Sxuss, J. C. Mewburn, London.—12th July, 1832.— 
A a La Société Guillemin et Cie., 


The process is based on the eee of chloride 


of zinc as a disinf 
by the use of this 
bonate of soda and alum. 


3816. Conpurrs ror Gas orn Water, &c., W. R. Lake, 
don. jrom 


A. Knaudt, Essen- 


This consists in the construction of underground 
conduits, and linings of wells, shafts, galleries, cul- 
verts, and the like of corrugated tubes or cylinders. 


3313. Cuatrs, L, Field, Birmingham.—12th 
6d. 


July, 
This ae a ‘to folding chairs with rigid seats; and 
it consists in po ting the seat to the tops of the back 


the vot logy, 00 ack wien the is 


S328. Wine, J. H. Loder, Holland.— 14th July, 
4d. 


This manufacture of by fer- 
agai sugar and glucose mixed with colouring 


3401. APPARATUS FOR Pr APHIC 

Imaces, B. G. Coltin, London. =a, July, 1882.— 

(A communication from W. Kurtz, New York.) 6d. 

h consisting of 

tt hi of a mov- 

able main platform, ‘which is rotated on a centre pivot 

in a socket on the floor (or otherwise suitabl: ———) 
a rotary platform mounted on one 

platform for turning the person or object to be photo- 
graphed, and a camera at the other end. 

3404. Russinc Mecnanis™ yor MACHINES, 

. A. Day, London.—22nd July, 1882.—(A communi- 
cation from J. Barker, Philadelphia.) 

Two pairs of aprons are used with an intervening 
space, the strands passing first between one pair of 
aprons, then across the space, and then between the 
other pair of aprons. 

3818. Typz anp Space om J. C. Mewburn, 
London.—10th communication 
from A. A. Low and L. oe Johnson, Brooklyn, U.8.) 


This relates to several improvements in the general 

combination of the machine. 

3367. Macuines ror Printixc Severat CoLours at 
THE same Time, B. de Pass, London.—15th July, 
ele communication from J. Krayer, Germany.) 


cylinder seize the 
recei 


passes to the taking-off cylinder D. The impression 
ene wil zinc, the blank of 
which are kept damp by Pa E, H, and G. e ink 
is supplied by rollers I, K, L, M. ,N, and O. 


APPARATUS FOR Warer-ciosets, &c., 
Lake, London.—31 , 1882.—(4 com- 
from J. oon, Boston, U. 8.)—(Con- 


ete. 
The inventor claims a double-faced valve having two 
seats, one of which is inverted, and placed above the 
valve, in combination with a cylinder, plunger, adjust- 
ing screw, and air port. 


SELECTED AMERIOAN PATENTS. 
From the United States’ Patent Office Official Gazttee. 


270,'759. Compounp Disc Enoing, Frank Darkin, 
New York, N.Y.—Filed June 19th, 1882. 
Claim.—In a disc engine, a series of low-pressure 
cylinders, the rams or pistons of which act directly 
on the disc, and a series of high-pressure cylinders, 


ISS 


| 


SY 
SAS ZZ 


the rams of which form extensions of the aforesaid 
rams, with means of steam-distribution from the high- 
pressure tothe low-pressure cylinders, the arrange- 
ment being such that the back-pressure on the high. 
pressure cylinder maintains the contact of the rams 
with oo disc to prevent rattling, substantially as 


270,770. Five EXPANDER, John Faessler, Moberly, 
Mo.—Filed Apri! 24th, 1882. 
Claim. — box A, with the 
shoulder front end F, and back end G, and 
and two holes I and J, 


wrought or cast 
1 rever- 
mandel D, sub- 
shown and 


constructed of one piece of suitable 

metal, in combination with the do 

sible rollers C and the tapering pin 

stantially as and for the purpose 

described. 

2'70,'780. Macutwe, Warren 
Freeman, Meld’ tang N. July 18th, 


g their cores and 
poles made of sectional plates sola with the axis 
of the oe 7 ap: and with air spaces between the core 
portions of the plates. (2) A sectional plate for the 


core and pole of 


etic discs, with radiating arms and hubs d! with 
or eae (5) The combination of a series of non- 
magnetic discs forming the body of an armature 


with a series of cizoumferential coils of iron wires 


d from each other. 

of discs havin; hubs dl and radial arms d, the arms 

@ discs being of ter length than 

those on the intervening ones. (8) The combination 

of the shaft and discs ha radial arms with slots E, 

circumferential coils form’ the core, and outer 

aes coils. (9) An armature in which the insu- 
lated inducing coils are combined with non-magnetic - 

— pins on the armature body extending to near 

e surface of the coils, 

2'70,979. Fiexiste Brusu ror CLEANSING WATER- 
cLoseTs, &c., Charles F. Pike, Philadelphia, Pa.— 
Filed July 27th, 1882. 

Claim.—(1) A brush for removing the incrustations 

— water-closet traps, which consists of a shaft or 

vided with circular brushes or circular rows 


outline of the trap, and yet possess sufficient rigidity 
70.975) 


to cause all of the brushes to tally ae oat 
to effect such removal, substantially as set a othe (3) 
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In solutions of sulphate of potassa, copper 
lead, brass, and German silver are pro’ 
from loss of weight; in the presence of air 
free from carbonic acid, the loss of weight of 
zine is considerable, of ’tin and Britannia metal 
inconsiderable. With access of air and carbonic 
acid, lead, tin, and Britannia ware suffer no loss 
of weight; copper, brass, and German silver 
lose equally and slightly in weight, zinc con- 
siderably. None of the metals are dissolved in 
the absence of carbonic acid; but in its presence, 
copper, zinc, brass, and man silver are dis- 
solved in perceptible poner | lead, tin, and 
Bri metal are not dissolv 


THe ENGLIsH Lamp 1883.—For 
streets, avenues, &c. Petroleum. No 
chimn Brighter than gas. Burns cightem 
hours for a penny. Adopted by India Gov 

ment, Great Eastern Railway Company, Lord 

Breadalbane’ 's Lock, yA Piers, inspectors, police, 
St. Kitts, Mayor of Philippopolis, town of Pe 
wear, Local Board, Southgate, Middlesex, N. 

&e. ‘Duke of Sutherlan 's agent at Lon 

Mr. Jno. H. Garrett—writes, February 15th :— 
“Tt now answers admirably. It is most certainly 
the best thing of the kind for lighting I have 
yet seen.”—Apply, Alex. Kelly, Epping.—[ADvt.] 


same and carry it, the sheet | ies 
ression from cylinder B, and then | separated from each other by said discs. (6) The 
a second impression from cylinder C, after which it | combination of a series of discs forming the body of 
2 an armature with a series of circumferential coils 
3367 
the bank by means of 
wy, 1882. 4d. 
This consists in outing Goce from plates of metal en 2 Xs 
ef the thickness required to form the width of the 
tire, so that they shall be in one continuous length (x) 9 
and not require welding. 
3206. THE VENTILATION AND DRYING OF &. > “0% 
Crops In THE Stack, J. L. Norton, Piccadilly.—6th 7 
“(Ss 
| 
Ds. / is) 
7 
| 
i 
Ad 
ray 
and a scraper, said shaft being adapted to conform to 
‘ the outline of the trap, yet having sufficient rigidity 
rolls are adjustably mounted in the supporting frame to cause the brushes and scraper to simultaneously 
and are arranged spirally as it were around a central =— to effect such cleansing, substantially as set 
orth. 
channel, whence they pass through the narrow 
orifices of a burner into a combustion chamber, where ee 
they come in contact with warm air, and are ignited, 
the burning gases then streaming through cast iron 
flues in a serpentine direction from one pipe to 
another, and then pass to the chimney. The air for 
[270.755] 
AN 
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} il} 
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/ 
/ 
/ 
= 
A 
Ke 
A 4 
le F 
Uf Oey A 
legs are crossed, so as to fold up and lay in a line side 
wel, Hamburg, Germany. : 
| =| 
3240. Prares ror Extecrric Accumuators, 7. S. 
Sarney, Camberwell, and J. M. Alprovidge, Herne 
Hill.—8th July, 1882. 4d. 8d. 
The inventors make their plates of thin laminated 
metallic sheets, in or with which are intimately com- et, consisting of a 
HEE garated or impregnated lead or other d A’, with off-sets a). 
suitable metallic oxides, peroxides, or sulphates. 8) An armature 'y composed of a shaft 
3241. Rutrmc Music Loves, BE. Barnett, London.—8th and a series of non-magnetic discs, with rediating 
July, 1882 —(Not proceeded with.) 2d. arms and bosses or hubs d!. (4) An armature having 
A metal cylinder is formed with five equidistant | In the drawing a machine is shown to print two | its body com: of a shaft and a series of non- 
lines on its periphery, and ink is supplied thereto so | colours. A is the impression cylinder and B and C 
that by revolving the cylinder over a sheet of paper | two forme cvlinders, The sheet is placed upon the 
the five lines will be marked thereon. feed table X, and the grippers of the impression : 
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TIRE SECTIONS AND RAIL SECTIONS. 


On the 11th of March, 1881, we published a short 
article on “The Flanges of Leading-wheel Tires,” and gave 
full-size sections—reproduced in Fig. 1—of the flanges 
used by five of our leading railways. ‘This article seems to 
have attracted the notice of Herr Wohler, the well-known 
German experimentalist; and in the Centralblatt der Bau- 
verwaltung for August 20th, 1881, issued by the Minister of 
Public Works, Berlin, he published a paper with substan- 
tially the same title as that with which we have headed 
this article. He begins by referring to a remark in Tur 
ENGINEER With res to the material difference between 
the tire sections used on different railways, and observes 
that the same diversity exists in Germany. When the 
German Railway Union collected statistics on the subject, 
twelve different sections were submitted, coming from 
thirty-four different railways, and the radii to which the 
fillets, or curves between the flange and the, tread, were 
struck, varied from 14 to 29 mm. (0°55in. to 1°14in.). 

It is evident that the continual wear between the flange 
of the tire and the head of the rail must tend, more or less, 
to bring the shape of the two into correspondence. If they 
be e of materials differing in hardness, the softer of 
the two will assume the shape of the harder; but if the 


FIG. | 
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hardness be about the same, something like a compromise 
will be arrived at. Again, the greater the area in contact at 
any moment the less will be the unit pressure, and the less 
consequently the wear and tear. Hence it would seem at first 
sight correct to make the tire and rail sections exactly similar 
to each other; and this would indeed be all that is needed 
if a railway were a perfectly straight and even line. But 
the effect of curves introduces a new element into the 
question. In the first place, the tread of a tire is not 
turned to a cylinder, as would a natural, but to the 
frustum of a cone. This, indeed, is not resorted to purely 
on account of curves. Even on the straight, accidental 
inequalities, making use of the necessary play between 
tires and rails, may throw a pair of wheels to one side, 
thus causing uneven going, and allowing one of the flanges 
to grind against the side of the rail-head. If the wheels 
are cylindrical there is nothing to counteract this evil ; 
but if they are conical, the axle is canted upwards, and the 
cones, rolling in a curvilinear line op the rails, bring back 
the wheels to a symmetrical position. It is on curves, 
however, that the chief advantage is claimed for the 
conical form ; since by that means the outside wheel, which 
has the greater distance to traverse, is also made to revolve 
on a larger circle of contact, so that the — of revolution 
is approximately equalised, and the grinding of the outside 
<aea on the rail is prevented. In Germany the coning of 
tires ——- to be universal, and the slope of the tread 
varies from 1 in 20 to 1 in 15, or, in the single case of the 
Saxon railways, 1 in 13. 

It is singular that, with all our experience in railways, 
any doubt should yet remain on such a question as this. 
Yet, at a recent meeting of the Institution of Mechanical 
Engineers—“ Proceedings, 1880,” p. 71—Mr. Crampton 
lal dome the dictum that coning was an entire mistake, 
and further stated that Mr. Haswell, of Vienna, having at 
his suggestion adopted the cylindrical form, had found 
this uce a saving, in wear and tear of tires, of not less 
than 20 per cent. It was stated in the same discussion 
that Mr. Charles Brown, of Winterthur, now makes 
all his tramway engines—in which department he has 
great experience—with cylindrical wheels. Mr. Cramp- 
ton’s theory is that, when a vehicle is on a curve, it is only 
in the front pair of wheels that the tire flange is pene 
ing inst the rail. If this were true, the difficulty 
could be obviated, in the case of engines by coning the 

ing wheels and not the trailing ones; but as a matter 
of fact it is not true. Our Fig. 2 shows, of course with 
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great tion, the eo of a rigid four-wheeled truck 
round a8 curve. It is clear that the outside leading 
wheel A, on which the main stress comes, will strive to put 
itself in the direction of a tangent to the curve at its point of 
contact, but that,if it did so, it would throw the outside 
trailing wheel D beyond the outer rail altogether. All 
that it can do, therefore, is to keep the flange of D pressed 
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up against the inside of the outer rail, exactly as is its own 
flange; and, therefore, if coning is of any advan for 
the one pair, it will be for the other pair also. As far as 
curves are concerned, therefore, the value set upon coning 
would appear to be well founded. With regard to its 
action on the straight, Herr Woéhler states that several 
railways have increased the angle of coning of their wheels, 
specially to give more even going on the straight, and have 
derived benefit therefrom. It would seem, henehon,; that 
both experience and theory point,on the whole, to the coning 
of wheels as the true course to adopt, while at the same 
time the adverse verdicts of Mr. Haswell, Mr. Brown, and 
others, seem to show that there is still something in the 
matter which requires further and closer investigation. 
With regard to the proper angle of coning, Herr 
Wohler considers that it should not be too t, otherwise 
when in the straight a wheel gets euler to one side, 
the inequality in the circumferences of contact may cause 
serious grinding before the conical form brings it back to 
the symmetrical position. He also points out that with 
igid axles the coning is quite incompetent to prevent 
what is probably the worst wearing effect upon curves, 
namely, that due to the axle not being normal to the rails. 
The wear thus brought upon the flange requires, as he 
observes, a close investigation. On the whole Germans 
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appear to prefer 1 in 20 to any other inclination or coning 
for the tire. This is used for the flange section shown in 
Fig. 3, which is that agreed upon by the State railways of 
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Prussia, and by several other German companies. Here 
the fillet of the flange has a radius of 15 mm., while that 
of the rail head curve is 13 to 14 mm. The result is 
that after a very short time the flange and rail get to an 
exact tit, and in passing round curves the wear is equally 
divided between the two. 

In Fig. 4 are shown sections of tires, taken before and 
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flange section, the rail head being as in the shaded section. 
The effect of the mutual action of the two in producing 
lateral wear is well illustrated, and also its very unfavour- 
able results for the duration of the tire, owing to the great 
thickness of material which has to be removed in turning 
down, to bring the flange back to its original section. The 
thickness thus wasted in the leading wheels is at least 
three times that removed by direct wear; and this thick- 
ness will be greater the nearer the original slope of the 
— was to the vertical—assuming the depth of wear to 
be the same. There is no doubt an equal wear upon the 
rail heads, but as this is distributed over a great length of 
way it is not so visible. 

e have now to consider whether this section can be 
improved. What is needed is to add to the coning—which 
is apparently all which is needed for the conditions of the 
track—some additional improvement in section 
whic! 


shall d to the conditions on curves. Herr | an 


Wohler’s way of dealing with the problem is as follows. 
An obvious suggestion, he remarks, is that represented in 
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Fig. 5, namely, to terminate the ordinary inclination of the 
tread towards the flange by a short AB at a much 
higher angle, here taken as 1 in 4. In that case, when 
the leading wheels entered a curve, and the flange of 
the outer wheel began to approach the inside of the 
rail, the rise of the wheel on the rail would be so 
marked as alone to compensate for the increased distance 
this wheel has to travel, and also to give a sideways 

sure sufficient to guide the wheel round the curve, without 
the actual edge of the flange B C coming in contact with the 
rail at all, This simple arrangement would require, how- 
ever, a similar sloping off of the rail head, as represented 
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in Fig. 5, otherwise the wear would be so concentrated as 
to be excessive. It is, therefore, inapplicable to the pre- 
sent rounded form of head. The principle may, however, 
be adapted to that form by giving the fillet A Ba much 
larger radius than is now usual, as shown in Fig. 6. The 
wheel, as it enters a curve, will then mount upon the rail 
much as before; and the tangent drawn at C, Fig. 6, shows 


the virtual slope thereby given to the circumference of 
contact, which, as will be seen, is quite as steep as that 
shown in Fig. 5. The higher the wheel mounts the 
steeper will this slope become, and therefore the more 
powerful will be the sideways thrust tending to push the 
wheel back again and to guide it round the curve. This 
Herr Wohler offers as a satisfactory solution of the problem ; 
and it remains to ask whether it may really be accepted 
as such, 

The amount by which the wheel will rise on the rail can 
be easily calculated in any particular case, of which the 
conditions are known. Let O be the centre from which 
the curve of the tire section is struck, and let 7 be the angle 
which the radius O C, Fig. 6, makes with the vertical. Let 
W be the weight on the wheel, f the coefficient of friction 
between wheel and rail, P the normal pressure along O C, 
and T the horizontal thrust. Then, resolving vertically 
and horizontally, 

P cos. i—f Psin. W 
P sin. 2 + f P cos. ¢=T. 

Ww sin. ¢ + f cos. 7 

cos, 7— f sin. 7 

is clearly the net sideways thrust—allowing for friction— 
which guides the wheel round the curve. Let » W be the 
total weight of the vehicle—so that n= 4, in the case of 
an ordinary four-wheeled truck—yv its velocity, and r the 
radius of the curve. Then, the sideways thrust found 
above has to counteract the centrifugal force due to the 
passage of the weight x W, at velocity v, round a curve of 
radius 7. The resulting equation will thus be 


Hence, 


from which the value of 7 can easily be found. 

It will be well to test the effect of this arrangement ina 
particular case. Let us suppose that r= 1000ft., that 
f = 15, and that n = 4. Then the equation is 

tan.7+ ‘15 _ 
tan. 32,200 
Suppose ¢ = 45 deg., then tan 7= 1, and we have— 
ve or v= 105. 


Hence it appears that a velocity of 105ft. per second, or 
about seventy miles an hour, would be sufficient to make 
the wheel mount on the rail until the angle made by CO: 
with the vertical was not less than 45deg., so that C 
assumes the new position C'. But at this angle it will 
be seen that the distance of C! from the horizontal A D— 
in other words, the difference between the radii of the 
circles of contact in the two wheels—is not less than tin. 
Assuming the wheels to be 3ft. 3in. diameter, this makes 
the ratio 5 i the distances travelled by the two wheels. 
in each revolution—supposing there is no slipping—to. 
be > or 1:013, But the ratio between the lengths of 


the outer and inner rail, on a curve of 1000ft. radius— 
assuming the standard gauge—is “g or 1:0047 only. 
The effect due to the mounting of the wheel in this case is 
therefore shown to be nearly three times as t as is 

uired to make the two wheels run round curve ; 


the grinding will therefore be much worse than if the 
circles of were simply allowed to remain the same. 


Moreover, as will be seen by Fig. 6, the fillet at the point. 
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C, is just about to merge into the general slope of the 
inside of the flange, and any advantage as to wear, due to 
its presence, is therefore reduced to insignificance. 

It would, therefore, appear that Herr Wohler has 
neglected to examine the true effect of his suggestion, when 
he proposed this very wide fillet between the tread and 
flange of the tire. He may possibly object that seventy 
miles an hour is beyond the speed even of express trains; 
but it must be remembered on the other side that many 
lines have curves with radii less than 1000ft. The conclu- 
sion remains, therefore, that the a fillet here suggested 
does not produce the amount of sideways thrust that is 
required to guide an engine round a curve under ordinary 
conditions, and that if it did it would be at the expense 
of so much grinding, due to the inequality in diameter of 
the wheels, as probably to neutralise its advantages in 
other respects. 

It would seem, therefore, that it is impossible by any 
variation of tire section to prevent, in passing round curves, 
the ordinary contact between the inside of the flange and 
the side of the rail head, with all the consequences of wear 
which must inevitably follow. All that we can do, there- 
fore, is to see that the evil effects of this wear are reduced 
to a minimum, and for this p its exact nature and 
conditions must be studied. Here Herr Wohler again 
comes to our aid by a careful investigation of the question, 
which may be condensed as follows. In the first place, it 
is an accepted fact that under similar conditions the wear 
is greater as the pressure per unit of surface in contact is 
less. Thus, where a plane surface is in contact with a 
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round one—Fig. 7—the wear will be greater as the radius 
of the circle is less. Again, if two rounded surfaces are in 
contact—Fig. 8—the wear will be less as the radii of the 
two app to equality. It is easy to establish a rela- 
tion between the two cases. Thus, let r and r' be the 
radii, say, of the rail head and tire section respectively, 


and R the radius of the circle which, if in contact with a 
plane, would have the same length of arc in contact as 
there is between rail and tire. Then, by the ordinary 
rules of curvature, 
Now, in the direction of motion the rail is straight, 
whereas the tire is circular, and this makes a great differ- 
ence in the pressure per unit of surface in contact. This 
does not vary inversely as R, but in a much 
smaller ratio, which, according to Herr Wohier, is about 
as the fourth power of R inversely. Again, where the 
pressure per unit of surface is so high as in this case, and 
where there is always a certain amount of slipping, the 
wear will not vary directly as the pressure, but probably in 
a higher proportion. Thus everything points to the 
desirability of making R as great as possible. 
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Now, if we suppose the curvature of the rail head and 
the tire fillet to start from the same point of contact A, 
Fig. 9, the difference between their radii will be fixed by 
the play which it is decided to allow between the tire and 
the rail. Let this fixed difference be e; then we have 

(r+e)r 
R= 
Hence R will be greater as r is 4 
‘the wear will be less as the radius to which the rail-head 
is rounded is greater. 

On German railways the established radius for the rail- 
head is 14 mm. (0°55in.), and the total play between rail 
and tire—or the difference in the gauge—must not be less 
than 10 mm. (39in.) or more than 25 mm. (‘98in.). This 

ives ‘2in. and ‘bin. as the limits of the play at each rail. 

e must not make e so + that the superior limit of 
this play shall be reached an slight amount of wear; but 
short of this it should be as large as ible, because this 
enables us to give the largest ted rm value to r', the 
radius of the fange. This is based, however, upon Herr 
Wohler’s view that a large value for this radius is 
desirable—a view which we have shown above to be at 
best doubtful. On the whole he considers that a radius of 
28 mm. (1'lin.), or double that of the rail head, is the best 
for the flange. This is represented in Fig. 9. It 
into the general slope of the flange, which is about 60 deg. ; 
this, he states, is the best angle for an ordinary four-wheeled 


greater; in other w 


goods wagon, with a rigid frame, passing round a curve 
of 1000ft. radius, On the same figure is marked in dotted 
lines the outline of the London and South-Western section 
taken from Fig. 1, and it will be seen that they are very 
closely coincident. Still following his leading idea, Herr 
Wohler suggests that this might yet be improved by giving 
the fillet, from its junction with the flange, a much larger 
radius—37°3 mm.—and then uniting it with the = 
which it would meet at a slope of about 1 in 5—by a short 
arc of the same radius as the rail head. This section is 


represented in Fig. 10. 


A yet further improvement might be effected, he con- 


siders, by a ge in the rounding of the rail head, 
making it start from the tread with a radius of 22 mm. 
‘S7in.), and merge into the side with a radius of 12 mm. 
tsriny This, as shown in Fig. 11, would not alter 


either the width of the rail or the area of the tread, but the 
value of R may thereby be increased from 28mm. to 
56°5 mm. in the section shown, Fig. 9, and from 22°4 mm. 
to 423mm. in the section shown, Fig. 10. Herr Wéhler 
concludes his paper by urging the importance of the 
subject, not only with regard to fixed, but. also to radial 
axles, the full advantage of which will never be realised 
until the section of the flanges and rails is so proportioned 
as to reduce to the minimum the wear which ‘accrues from 
the different distances which the two wheels have to 
traverse. 

While fully agreeing with Herr Wohler in his principles, 
we are bound to dissent from his practical conclusions. 
We have already shown that the very large radius of fillet 
which he recommends does not really fulfil the pu 
for which it is intended ; and even if it did, it has the fatal 
defect of diminishing the very element which should be the 
lar namely, the surface of contact. Let us therefore 
make an effort to determine independently what the best 
section for the flange ofa tire is likely to be. It is evident 
that there are three main questions to be decided: first, 
the slope or angle of inclination to the horizontal of the 
inside face of the flange; secondly, the form of the curve 
or fillet, by which this slope is made to merge into the 
tread of the tire; and thirdly, the inclination of this tread 
wig the horizontal—in other words, the coning of the 
Ww 

With regard to the first, or the inclination of the flange, 
it has been correctly pointed out that the nearer this 
approaches to the horizontal the less will be the thickness 
of tread which will have to be turned off—after a given 
amount of lateral wear—in order that the re-turned tire 
may have the same section of flange as it had when new. 
It may be asked, why is this condition necessary! The 
tread of the tire is necessarily much thinner, after re- 
turning, than it was originally; and why should not the 
flange be made thinner also? The answer is that the 
stresses tending to tear a tire apart through the tread are 
not, or ought not to be, severe; and that if a tread has 
evinced sufficient toughness to come back uninjured to the 
shop for re-turning, it may be reduced very greatly in 
thickness before there is any risk of its parting. As a 
matter of fact we believe that the cases of such parting 
occur very rarely indeed with old and re-turned tires; the 
are almost always with comparatively new tires, svhich 
have been somehow made too hard. On the other hand 
the stresses and shocks to which tire flanges are subjected 
by the sideways action of vehicles, particularly on sharp 
curves and in passing over points, are most severe, and 
always require a very allowance of strength. More- 
over the results of failure in the former case are much 


ords, | less to be feared than in the latter. Wheels with cracked 


tires, if these are properly secured, have run for many 
miles, even hundreds of miles, with safety; but a wheel 
from which a portion of a tire-flange has flown off is 
certain to “jump the rail” almost immediately, and 
thereby to bring about an accident more or less severe. 
We think, therefore, that engineers are right to insist on 
keeping up the full thickness of their tire flanges; and, 
this being so, it follows, as mentioned above, that the 
slope of the flange face to the horizontal should be as small 
as possible. On the other hand, it clearly must not be so 
small as to cause any danger that a vehicle, when enterin 

a sharp curve at a high speed, may mount too far, an 

actually over the rail. This limit, therefore, has to be 
fixed. Now, if we recur to our previous mp ye as 
to the sideways thrust due to the pressure of the flange 
upon the rail an angle i, we shall see that if cos, i — f sin. ¢ is 
zero, then the value of this thrust is infinite—in other 
words, the flange would not rise over the rail, even if the 
velocity were indefinitely great, or the radius of the curve 


indefinitely small. If, as before, we take f= ‘15, this gives 
a value for ¢ of 81} deg.; in other words, a slope of this 
steepness would make it absolutely impossible for a wheel 
to mount, even under such conditions, It is obvious that 
in practice a much lower angle will be admissible. If we 
assume that <—60 deg., we shall find that the 
required to make the wheel mount against such an inclina- 
tion on a curve of 1000ft. radius is about 100 miles an 
hour. This would appear sufficient to allow, especially as, 
in such extreme cases, the coeflicient of friction would no 
doubt rise above the low value of ‘15, which we have 
assumed for it; and it appears that this is about the 
angle which experience has shown to be the best. Roughly 
measured, the angles of slope for the various sections 
figured in this article are as follows:—London, Brighton, 
and South Coast Railway, 66 deg.; Great Eastern Rail- 
way, 66 deg.; South-Eastern Railway, 58 deg.; London 
and South-Western Railway, 55 deg.; London, Chatham, 
and Dover Railway, 63 deg.; German State Railway— 
Fig. 3—62 deg.; Herr Wohler’s section—Fig. 9—63 a 
It will be seen that the engineers of the London and 
South-Western Railway are content with an angle 
of 55 deg.; and we may fairly assume this to be suf- 
ficient, unless, perhaps, in the case of express engines 
running on a line wit! curves, for which 60 deg. or 
65 deg. would seem perhaps to be safer. 

We come, secondly, to the curve uniting this slope with 
the tread. This must be taken in conjunction with the 
curve of the rail head. We have already given our reasons 
for dissenting from Herr Wohler’s conclusion, that the 
radius of the curve in the flange should be much lar, 
than that in the rail. On the contrary, we much er 
the system adopted by the German railways, in which the 
flange radius is made just a little larger than the rail 
radius to start with, so that a little wear brings them to a 
good fit. On the other hand, we agree in his view that 
the rail radius should be made as large as possible, since 
this tends to increase the area in contact; but this change 
can only be made slowly, as lines are re-laid, and mean- 
while the tires must be adjusted to the existing curves. 
The importance of making the surface exposed to lateral 
wear as large as possible is sufficiently shown in Fig. 4, 
where the great extent of the lateral wear, as compared 
with the vertical wear on the tread, is very remarkable. 
On the other hand, a rail is never taken up on account of 
lateral wear, but always because of scaling and abrasion 
on the top. It would seem desirable, therefore, that the 
rail should be harder than the tread of the tire, but softer 
than the flange. Where both are of steel, this could only 
be accomplished by means of some system of case-harden- 
ing ; but we are not aware that any experiments have been 
tried in that direction. 

Thirdly, we have to consider the coning or inclination of 
the tread. We have already seen that with a standard 
gauge, and a curve of 1000ft. radius, the difference between 
the diameters of the circles of contact in the two wheels 
should be 0047 of the diameter, or, say, for ordinary 
diameters ‘18in. Since the shifting inteoy of the wheels 
decreases the contact circle of the one as much as it 
increases that of the other, we must divide this by 4 to get 
the actual increase or decrease of the radius, which has to 
be provided by the effect of the coning, which will thus be 
045. If the slope of the tread be 1 in 20, it will require 
a lateral shifting of about ‘9in. to give this amount of 
elevation or depression. This is very nearly equal to the 
extreme limit of play allowed between wheels and rails; 
and therefore it would seem better to adopt the slope of 
lin 15, which, with a lateral play of about }in., would 
seem to answer well to the radius of curves most commonly 
met with on first-class lines. 

The tire section thus arrived is shown in Fig. 12 in its 
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symmetrical position, and as arranged for the rail section 
of the German railways, and thus made comparable with 
the section recommended by Herr Wohler, and that used 
by the London and North-Western Railway, as shown in 
Fig. 9. It will be seen that it differs from these mainly 
in having a much smaller radius for the fillet of the flan 

This radius is, however, not far from being a mean of the 
radii used by the five railways represented in Fig. 1; and 
itis to be presumed that even the very small radius of the 
South-Eastern Railway has not been found to yield any 
disastrous results in practice. 

We will conclude by two 

first is that the necessity an 
wear on the flanges of tires, as here considered, points 
clearly to the advantage which would arise from lu- 
bricating these flan in the case of the leading 
wheels of engines, It is well-known that such lubrica- 
tion has come largely into use on German lines, and with 
most successful results, the lubricants used being grease, 
petroleum, or sometimes even hot water. No difficulty 
seems to have been found from the wheels slipping, and 
the gain in durability of tires is said to amount to 50 per 
cent. It seems a pity that no such experiments have been 
made in this country; but it may be questioned whether 
in such a case the angle of the flange should not be 
increased somewhat, say from 55 deg. to 65 deg. The 
other remark is as to the means of testing the various forms 
of section used, or pro’ , as to which is really the most 
favourable for durability. There would seem to be a very 
simple method of doing this, without waiting for the tardy 
and always intricate results of actual experience in work- 


ical remarks. The 
severity of the lateral 
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VALVE GEAR OF SWIFTSURE, 1834 
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ing. Let several wagons be pre alike in weight, 
state of lubrication, material of tires, &., but with the 
flanges made each to one of the sections proposed to be 
tested. Let these wagons be launched successively at the 
same upon some sharp curve. The speed should be 
high enough to approach to the conditions of practice. 
Then the wagon which ran furthest round the curve 
before coming to a standstill would clearly be running 
with the least resistance; and as decreased resistance 
means decreased wear and tear, it would be tolerably safe 
to assume that the same wagon would show the best 
mileage record when it came into the shop to have its tires 
re-turned. 


LINKS IN THE HISTORY OF THE LOCOMOTIVE. 
No. XIV. 

As some of the details of the Swiftsure form a link in the 
history of the locomotive, we give some of its prin- 
cipal features and dimensions of parts. The cylinders were 
llin. diameter, 18in. stroke, and it had four wheels; the 
driving wheels were 5ft., and the leading wheels 3ft. Gin. 
in diameter, of cast iron. The driving wheels were made 
with enlarged bosses and eyesto pass over the outside cranks 
and on to a strong flanged boss keyed on to the straight 
driving axle. This was done to allow the wheels to be 
taken off and turned up separately in a face lathe ; this 
was before the introduction of the double-wheel lathes of 
Mr. Joseph Beattie, of the London and South-Western 
Railway. The engine had a vibrating pillar parallel 
motion for guiding the piston-rod head ; and the lengthened 
piston-rod passed through a stuffing-box in the front end 
of the cylinder, thus perfectly guiding the piston in it. 
It had short stroke pumps worked from a lever suspended 
froma bracketabove theframing to thecrosshead,as shownon 
page 159. An improvement was the introduction of a narrow 
pieceof spongeinto the lower halfof the axle-boxes ; it gently 
pressed against the axle, by its elasticity absorbed the 
surplus oil, and when saturated, by its capillary property 

ve the oil back on the underside of the axle ings. 

‘or iurther information we may refer our readers to a 
description of the axle-boxes on the London and North- 
Western Railway in the “ Proceedings ” of the Institution 
of Mechanical Engineers, 1853. There was another detail 
improvement in the construction of the Swiftsure of 1834, 
which has given rise to some discussion as to its author, 
i.e., the application of four fixed excentrics on the drivin: 
‘axle to actuate the valves by four, separate, gab en 
excentric rods, two of them for forward gear and two for 
back gear. This improvement removed the constant rock- 
ing movement of the starting handles near to the engine- 
man’s position, and avoided the rough starting and shunt- 
ing of engines at stations. The credit of first using the four 
fixed excentrics and rods and dispensing with the constant 
rocking of the starting handles, Mr. Allan states to be 
due to the designer of the Swiftsure of 1834, Mr. George 
Forrester, of the Vauxhall Foundry Company, Liverpool. 
The centres of the Swiftsure’s cylinders were 7ft. lin. 
apart. The wheels were unbalanced as in other engines, 
and at the then speed under thirty miles per hour, it was 
as steady as the inside cylinder class with 2ft. 6in. centres. 
In 1836 this engine, with others on the London and 
North-Western Railway, had a pair of trailing wheels 
added, and it continued to run a regular mileage up to 
the year 1842. In 1851, Mr. Edward Woods, C.E., and Mr. 
W. P. Marshall, after many experiments on the two divi- 
sions of the London and North-Western Railway, reported 
that the outside class—6ft. centres—-were as steady as the 
inside cylinder class. The Comet of 1835 on the Newcastle 
and Carlisle Railway, as illustrated in THE Encineer of 
March 18th, 1881, had the old gear and rocking starting 
handles. 

In the vear 1854, when locomotive superintendent of the 
Scottish Central Railway, the plant of the Dundee and Perth 
Railway came into Mr. Allan’s hands. At one of the stations 
of the above railway there was an old locomotive, dated 
1833—it had been used there as a stationary engine. Mr. 
Allan had it removed and all the parts carefully put 
together, cleaned, painted, and lined. Of this engine we 
give an engraving from a photograph. It was made by 
Messrs. J. and C. Carmichael, engineers, Dundee, for one 
of the earliest lines in Scotland—the Dundee and Newtyle. 
The cylinders of this engine are vertical, as in those by 
Messrs. Sharp and Roberts for the Dublin and Kings- 
town Railway ; but being placed more centrally in the length 
of the engine, they would give a smaller jumping motion 
to the engines. The bell crank worked forward to the 
front wheels, which were the drivers. The engine is on 
six wheels, and the four hind wheels form a bogie, pro- 
bably the first bogie locomotive made in this country. 
The valve gear is that of J. and C. Carmichael of 1818, 
shown in My. D. K. Clark’s book, p. 21, Fig. 24, which, 
with long levers and short excentric rods, gave the neces- 
sary angle for the lead of the valve, as did the short 
vertical excentric rods used‘by Mr. Forrester, shown on 
the same page of Mr. Clark’s book, but erroneously dated 
1834. We may mention that in 1848, to still simplify the 
locomotive valve gear, Mr. Forrester suggested a modifi- 
cation of the Carmichael valve gear by shortening the 
excentric rods and lengthening the levers in order to 
obtain a greater angle, and to work the valve on each 
side with one fixed excentric. Mr. Allan made the draw- 
ing of, and worked out this suggestion nearly as seen in 
Mr. D. K. Clark’s “History,” p. 21. 

Our outline engraving illustrates the construction of 
the Swiftsure, of the Liverpool and Manchester Railway, 
and the first three engines of the Dublin and Kingstown 
Railway. The slide valves had about in. lap. When this 
class was made into tank engines, the spring arrangement 
shown on the plan was used at both ends, and the hind 
projecting plate with coke-box was about 4ft. over all from 
the boiler end. The foot-plate from the boiler was narrow, 
and the tender had a broad hinged foot-plate, which rested 
on the engine foot-plate, thus making a hcont platform for 
the engine-man. There was a hand pump on the foot-plate, 
so that if water got low it could be filled by hand, but this 
was seldom used. BB on the plan is the outline of the 


boiler; @a@q@ angle-irons on the frame for the foot-plate to 
be rivetted to, some pieces being omitted on the outside 
lates; C cast iron ocies between the frame-plates for 
ong bolts passing through to screw up the outer plates of 
the frames; C', cast frame, had an opening for the con- 
necting rod and for the three long bolts to pass through 
to a a from the outside, shown in fine similar to the three 
at cylinder end bolts; 1 on plan is the valve rocking shaft 
with the top lever to the valve spindle, dotted at 5; 6 shows 
the lower double lever and shaft for two excentric rods, and 
on this shaft, at 5, the reversing lever to the brass sector. 
This is loose on the shaft; the position shown is with the 
two excentric rods out of gear (as at 3, 4), and if the revers- 
ing lever be moved to right or left, it will only allow one 
excentric rod in gear at a time. At 1! is shown the weigh 
shaft carrying the lower double lever 6, and one double jaw 
lever on which the rods from the shaft.7 drop, to bring the 
bearing of the lever 6 opposite the gab on the excentric 
for work. This done, the two small rods from the shaft 7 
which move the valve shafts, are lifted out by two levers 
from a small shaft close under the boiler—not shown—so 
that the handles on shaft 7 on the foot-plate have seldom 
to be moved by gear or by hand. The two excentric rods on 
the right, 3, are held up by acam 4 on the cam shaft; 2 shows 
the cam shaft with a toothed pinion. The Vauxhall is 
shown on the side with the hand pump ; the large centre 
buffer is shown, which was on the Dublin and Kingstown 
Railway stock. All other parts are the same as those of the 
Swiftsure of 1834, for the London and Manchester Railway. 
The Hibernia of 1834, by Messrs Sharp, Roberts, for the 
Dublin and Kingstown Railway, had llin. cylinder, and 
lGin. stroke, and was, as we have said, similar to the 
Experiment, 1833, on the Liverpool and Manchester Rail- 
way, by the same makers, and described by Mr. D. K. Clark. 
We have to acknowledge our indebtedness to Mr. Allan 
for the trouble he has taken to supply us with these “Links 
in the History of the Locomotive,” and we would once 
more ask any of our readers who are in a position to do 
thus, to follow Mr. Allan’s example. We want now ol 
ticulars of some of the first engines used on the Dublin 
and Drogheda Railway, and the Midland Railway of Ire- 
land. As recently as 1855 there was a large four-wheeled 
goods engine at work on that line—probably the last of 
its race. 


THE ELECTRICAL EXHIBITION AT THE 
WESTMINSTER AQUARIUM. 
No. I. 

Tue long promised electrical exhibition at the Royal 
Aquarium may be said to at last have an existence. 
To-morrow—Saturday night—the building will be fully 
lighted by electricity, and it is to be hoped that little will 
remain to be done to make the Exhibition in every way 
complete. The directors of the Aquarium Company have 
incurred a very considerable outlay, and it is to be hoped 
that the public will appreciate their exertions, 

The general theory of the Exhibition is that the central 
hall shall be lighted with electric arc lamps, and that on 
the south side of it incandescent domestic fighting shall be 
shown. For some months past the fine wrought iron 
electrolier, made at Berlin for Dr. Siemens, exhibited last 
year at the Crystal Palace, and illustrated in our pages, has 
hung in the centre of the great hall, and has been lighted 
up night after night. The west, or organ end of the hall, 
contains besides a considerable number of Siemens’ arc 
lamps arranged in groups. There are in all twenty-six 
lights, shown by Messrs. Siemens. The other end of the 
hall is lighted by Pilsen-Joel and Mathiesen arc lamps, 
hung from the roof, while about a dozen Jablochkoff lights 
are carried on lamp-posts rising from the floor. The east 
end of the building, in which is the Beckwith swimming 
tank, is lighted by incandescent Swan lamps, by Messrs. 
Ferranti, Thompson, and Co. On the south side of the 
great hall, both in the gallery and under it, a series of 
apartments of various kinds have been fitted up by 
Messrs, Atkinson and Co., the Colebrookdale Company, 
all of which will be lighted by Edison. Messrs. 
Edmunson have fitted up the courts for the Swan United 
Company. Among these apartments may be named a 
handsome drawing-room on the ground floor, and in the 
gallery a billiard-room, and a large conservatory ; this last 
fitted up by Messrs. Dick Ratcliffe and Co., of Holborn 

The motive power for all these lights is supplied by 
steam engines, distributed in three engine-rooms, The 
largest and most important of these is in the north-west 
corner, close to the Imperial Theatre. The second is on the 
north side, about the middle of the length of the building, 
and the third also on the north side, near the east end. In the 
first-named engine-room,“ Annexe A,” isa very fine 30-horse 
single-cylinder horizontalengine, by Messrs. Davey, Paxman, 
and Co., Colchester, with automatic expansion gear. 
Steam is supplied by two large locomotive boilers close to 
the engine. A semi-portable 25-horse engine by the same 

ers is also in this room. The engines drive shafts 
carried on wall hangers, and return belts go down again to 
the floor to a countershaft, pulleys on which drive the 
dynamos, This shaft is carried in Taylor and Challen’s 
self-adjusting bearings. There are here a Siemens 
dynamo, supplying a number of Swan lights in various 
of the building, and a Gramme machine for the 
Jablochkoff lights in the hall. There are also in this room 
a double 30-horse horizontal fixed engine by Messrs. 
Hornsby, of Grantham, consisting of two separate 30-horse 
power engines, the beds of which are united by a girder, 
while one crank shaft, long enough to fit both -plates, 
carries the fly-wheel between the two. Steam is supplied 
by a yp large locomotive boiler. This engine is at 
present driving one of the largest-sized Brush dynamos, 
used in lighting the Imperial Theatre. 

The room as “ Annexe B,” is a 
compound semi-portable engine of a new type, essrs. 
Davey, Paxman, and Co.; 
by Messrs. Robey and Co., Lincoln ; and a Hodson rotary 
engine of considerable size. Steam for this last is supplied 
by two semi-portable boilers standing in an out-building. 
The Paxman engine drives the first motion shaft with 


three ropes instead of a belt. This is an experiment, and 
so far as we are aware, ropes have never before been used 
for driving dynamos. 

In the third engine-room, known as Annexe C, there 
will be found one 25-horse double-cylinder semi-portable 
engine, by Messrs. Davey, Paxman, and Co. This engine 
drives one Ferranti dynamo and two Edison dynamos by 
means of Oldfield and Walton’s patent leather chain belts, 
which ap to be earning golden opinions. This belt is 
made up of links of leather about 1}in. long, laid on edge 
and secured together by wire pins extending from side to 
side of the belt. There is also here a small gas engine 
driving a little dynamo, the gas being made on the spot. 
The whole is intended to illustrate a method of lighting 
country houses, where public gas cannot be had. 

Concerning electrical apparatus, it may be said that the 
novelties in the great hall are quite as various as any elec- 
trical exhibition has yet collected together. No doubt 
the electric loom of Messrs. Grant will attract a large 
share of attention, as it can be seen daily weaving 
in silk the portraits of the various eminent electricians. 
Although it seems late in the season for an exhibition 
devoted entirely to electricity, it must be borne in mind 
that the Aquarium is not, like many other places of 
amusement, obliged to close early in the evening ; thus in 
the summer months it can run three hours per night, 
and the coolness so essential to a building at all seasons of 
the year will be felt an immense boon to London sight- 
seers just when other places of amusement become in- 
tolerable from the fumes and heat of the gas. From all 
points an exhibition at the Aquarium should be the 
success of the season, and it is to be trusted that the 
public will appreciate efforts which have cost so much 
labour, time, and money. 

For the present we must content ourselves with this 
brief notice of the contents of the Aquarium. We shall, 
of course, return to the subject. It is probable that a 
valuable series of trials will be carried out with the 
engines which will supply information concerning the con- 
sumption of fuel per horse-power, and the power actuall 
required to keep a given number of lamps going; su 
experiments cannot fail to prove interesting. We shall 
for the present only add that all the arrangements have 
been very satisfactorily carried out by Captain Hobson, the 
manager,and Mr, ,engineer tothe Aquarium Company, 


WHITWOOD SEWAGE WORKS. 

Ws illustrate this week on page 166, a pair of pumping engi 
constructed by Mr. J. Horne, of the Providence Ironworks, 
Castleford, for pamping sewage at Whitwood. 

In our next impression we shall publish additional engravings 
illustrating these works, and we reserve our description until we 
give these engravings. 


TENDERS. 


WIGAN JUNCTION NAILWAYS. 


TENDERS for goods warehouse at Strangeways, near Hindley. 
Mr. Charles H. Beloe, M. Inst. C.E., engineer. Quantities supplied, 


& d, 

T. and R. Stone, Newton-le-Willows 1053 0 0 

J. Preston, W os 1000 0 

J. Wilson, Wigan .. . 998 7 6 

A. Haughton, Godley . 980 0 0 

W. Winnard, Wi 976 13 0 

C. B. Holmes, Wigan—accepted 970 0 0 

HERTFORD MILITIA BARRACKS. 

For the erection of barrack buildings and quarters, comprising 
twenty-two residences, for the directors of the Hertford Militia 


Barracks Company, Limited. Messrs. Smith and Austin, Civil 
Engineers, Hertford. (Quantities supplied. 


Contract Contract 
Name and address, No. 1. No. 2. Total. 
£ £ 

J. Garlick, Birmingham “a 4850 5620 10,470 
Gibbons and Co., buntingford .. .. 4430 4970 9,400 
Willmott and Sons, Bassingbourne .. .. 4043 . 4875 8,418 
Vernon, Ewens, and Co., Cheltenham 8700 4350 . 8,050 
Wade and Edey, St. Neots .. .. .. .. 3750 4035 7,785 
Messrs. Hampton, Hoddesdon . 3372 4298 7,670 
Whitehead and Jacklin, Royston 8400 4110 7,510 
C. Miskin, St. Albans .. .. .. «.. .. 3320 4000 7,320 
W. Gray, Hertford Heath—withdrawn .. 3930 8250 . 7,180 
Spencer, Atherstone .. .. .. «.. «- 3120 4000 7,120 
Ekins and Son, Hertford .. 3200 3900 . 7,100 
Rayment and Sons, Hertford 3104 8035 . 7,039 
Gibbons, O. E., Ipswich 3850 7,000 
H. Norris, Hertford—accepted .. .. .. 2900 3680 6,580 


NAVAL ENGINEER APPOINTMENTS.—Henry Attwood, engineer, to 
the Asia, additional, for the Neptune; Thomas A. Morris, engineer, 
to the Duke of Wellington, additional, for service jin the Ant; 
Henry Lane, assistant engineer, to the Asia, additional, for the 
Mercury, vice Attwood; and Joseph T. Parkes, assistant engineer, 
to the Serapis, complement incomplete. 

Mrs. HENRIETTA VANSITTART.—Mrs. Henrietta Vansittart, so 
well-known as the daughter of Mr. James Lowe, who claimed the 
invention of the submerged screw propeller, and afterwards 
invented the screw known as the Lowe-Vansittart propeller, died 
on the 7th ult., at Gosforth, near Newcastle-on-Tyne. She had 
attended the recent Marine Exhibition at that place, and after- 
wards fell into an illness from which she did not recover. Her 
energy in. maintaining the merits of the Lowe propeller was 
remarkable, and in 1876 she read a paper on ‘‘ Propulsion” before 
the Society of Arts, and often spoke in public on this and other 
subjects elsewhere. Mrs. Vansittart was born in 1840 at Ewell, 
Surrey, and was thus 43 years of age. 

Vienna City Rarways.—We have been requested by the 
committee of the London Syndicate, formed for the purpose 
of constructing and working the Vienna Circular Railway, to state 
that there is no truth whatever in certain scandalous reports which 
have appeared in the columns of a London daily paper, to the 
effect that neither in London nor Paris had Mr. Ay been able 
to find capitalists willing to subscribe the 60,000, florins 
necessary for the construction of the railway, and that, in con- 
sequence, the “‘caution money” will be forfeited, also that the 
English capitalists, who at first supported the scheme, have 
**backed out of it;” and that the Austrian Government forbids the 
taking of any ~ for the construction of the railway until the 
capital is all subscribed, ‘“‘et cetera.” Mr. Fogarty states that 
there is nota syllable of truth in the above report. No shares 
have been offered, and no negotiations have been opened in Paris 
or in any other quarter than in the City of London. No such 
communication as that given above has been received from the 
Austrian Government. The “caution money” of a million 
florins was deposited with the Government by the conces- 
sionaires through the house of Rothschild, of Vienna, over eight 
months ago, and could not be forfeited except under the terms 
of the concession, which will, however, be strictly fulfilled. 


Marcu 2, 1883. 


THE ENGINEER 


161 


RAILWAY MATTERS. 


Or the railway accidents in America during December last, 148— 
half were at night, 


A New York telegram of yesterday states that three carriages 
of a Dakota train on the Chicago and North-Western Railway had 
been precipitated over an enbankment near Palatine, Illinois. 

Tue half-yearly meeting of the South London Tramways 
Comper was held on the 27th ult. The chairman stated that 
the traffic receipts were almost double those of the previous half- 
year. 

At a public meeting of the ratepayers and owners of ey at 
Birkenhead, on the 21st inst., the Town Council were authorised 
to oppose in Parliament the Mersey Railway Bill and the Man- 
chester Ship Canal Bill. 

A MOVEMENT has been initiated at Devonport for constructing a 
submarine tunnel from that town to Torpoint, on the Cornish side 
of the mouth of the Tamar, which at that point is about a mile 
wide. The cost is estimated at £75,000. 


Tue Portuguese Government has submitted to the Chamber of 
Deputies a Bill for authorising the construction of the Beira-Baira 
Railway, which is to connect the Abranties station of the 
Portuguese Railway Company’s line with that of Guarda on the 
Upper Beira Railway. 

THE arrival of the special train, direct from Calais, of three 
Pullman sleeping carriages, sent fron’ England for service on the 
Southern line from Rome to Keggio di Calabria, attracted a good 
deal of attention in Rome. The carriages, which are of the same 
kind as those running on the Great Northern and Midland lines, 
were the objects of considerable curiosity, 

THE report of Colonel Yolland on the collision that occurred on 
the 6th November last, at Wandsworth Common station, on the 
London, Brighton, and South Coast Railway, between a light 


NOTES AND MEMORANDA. 


At a recent meeting of the Académie des Sciences the perpetual 
secretary reported that M. Mauser had succeeded in transmitting 
a message through a hundred telephone wires to as many destina- 
tions at once. 

In water containing caustic soda and air free from carbonic acid, 
lead, tin, Britannia metal, and zinc suffer a very considerable loss; 
brass and German silver an inconsiderable loss; copper none. A 
good deal of lead, tin, Britannia metal, and zine are dissolved; 
only a little brass and German silver, and no copper. 


M. MANGIN lately demonstrated the safety of his miners’ electric 
lamp by placing it in the middle of a balloon filled with hydrogen. 
The appliance consists of a Swan incandescent lamp, immerse: in 
a glass globe containing water. The light is further intensified by 
a copper casing silvered inside, and one or more strong lenses. 


Ar the annual meeting of the Telegraph Construction and 
Maintenance Company on Tuesday, Sir Daniel Gooch, Bart, M.P., 
who presided, said that last year extensive repairs were effected in 
the Anglo-American Telegraph Company’s French Atlantic cable 
between Brest and St. Pierre, in depths up to 2000 fathoms after a 
submergence of thirteen years, That cable was in good order, and 
therefore the idea was dispelled that the life of a cable was only 
ten years. 


As a fire-proof paint MM. Vildé and Schambeck made a varnish, 
described by a French contemporary as of twenty parts of very 
finely powdered glass, twenty parts porcelain, twenty parts stone 
of any kind, ten parts calcined lime, thirty parts soluble soda glass, 
Silicate of potash may be substituted for the silicate of soda. The 
first coating soon hardens and a second coat may be applied from 
six to twelve hours afterwards. Two coats are sufficient. The 
varnish may be employed as a preservative against rust, 


ACCORDING to experiments on the effects on metals of different 


engine belonging to that company and a p ger train belonging 
to the London and North-Western Railway Company, shows that 
the original cause of the collision was the failure in the block 
working, owing to the signalman at Balham junction having 
forgotten that he had admitted a light engine into Balham station, 
a had neglected by mistake to signal it forward to Wandsworth 
Common before he permitted the London and North-Western up 
passenger train to pass the Balham junction up signals, and to 
signal it forward to Wandsworth Common. Colonel Yolland 
says: ‘* This failure in the system of block working could not have 
occurred if the union of the lock and block system (Hodson’s 

tent) of working, as established on some of the company’s lines, 
fad been in operation on this portion of line.” 

On Saturday afternoon a special meeting of the Board of Works 
for the Westminster district was held to protest against the action 
of the Metropolitan District Railway in constructing ventilating 
shafts in the principal thoroughfares of the district and on the 
Thames Embankment. Mr. Wheeler, the surveyor, said that he 
had received notice of the intention of the company to make open- 
ings and construct shafts in the Broad Sanctuary, opposite to the 
north entrance of Westminster Abbey, and in Totha! -street, near 
to the Aquarium, and opposite the Westminster Palace Hotel. 
Mr. Aston stated that the shaft would almost ruin the latter pro- 
perty, as the noxious fumes from the railway tunnel race | be 
wafted into the windows of the hotel. The chairman said the 
worst feature in the whole matter was the circumstance that the 
District Railway had done away with the ventilators on their own 
ground so as to enable them to make marketable use of it, and 
they now desired to avail themselves of the public highways. 

A CASE illustrating the inestimable value of an automatic biake 
occurred on the 11th December last at Essendine station, on the 
Great Northern Railway. In this case, as the up East Coast 
Scotch — train, due to pass Essendine at about 6.10 a.m., and 
due at King’s-cross at 8.15 .a.m., was passing the south end of 
Essendine station at a speed of about fifty miles an hour, the engine 
and the left sides of the tender and of most of the vehicles com- 
posing the train came into collision with a brake van attached to 
the engine of the 5 a.m. down goods train from Peterborough to 
Colwick, which engine and van were supposed to have been in a 
siding joining the main up line. The driver of the express, who 
had not at first realised the nature of the collision, but had 
thought his engine had struck a crossing, after reducing speed and 
finding nothing apparently wrong, was again proceeding, when he 
felt the vacuum brake being applied from the train, upon which 
he stopped about half a mile south of Essendine, when the train 
was examined, then taken on slowly to Peterborough, and the 
damaged vehicles removed, The buffer beam of the engine and 
one axle-box of the Pullman car were broken. 

THE estimates of great railways for rolling stock, form one of 
the chief of the tests of the appreciation that they have of the 
needs of the districts committed to them. In the t half-year 
there have been large sums spent in this way—the Midland Rail- 
way spending no less than £345,000, but of this nearly two-thirds 
was expended in the purchase of coal wagons from private owners. 
About £15,000 were — on new locomotives, and £65,000 on 
wagons, additional to those already referred to, The Midland Rail- 
way does not give figures to show the amount intended to be spent 
on additional rolling stock during the current half-year, though 
some of the other railway companies do. The Lancashire and 
Yorkshire proposes to expend £100,000 in the six months now in 

ess ; the Great Northern, £50,000; the London and North- 
estern, £45,000; the London, Brighton, and South Coast, 
£15,000; and the North-Eastern, £130,000. It is thus evident 
that the railway companies have before them, according to these 
estimates, a period of prosperity and of need of rolling stock ; 
and it is thus evident that there is, so far as they can see, a 
continued period of good trade that will employ at least the loco- 
motive builder very fully for some time to come. Branches and 
works that have been long in course of construction are now 
approaching completion so Le that the provision of rolling stock 
for them is now required, and the companies have come into the 
market with orders that are large even in comparison to those that 
have been of late given out, and that must further stimulate the 
revival in trade that has given birth to these orders. 

ALTHOUGH the opening of the St. Gothard Railway took place 
only little more than six months ago, it has already been the means 
of causing an important development of the corn trade with and 
through Switzerland. In June last 285,255 kilogrammes of grain 
were carried a the great tunnel; in July, 759,300; August, 
1,333,335 ; September, 650,310, The Times Genoa correspondent 
says: The new line is developing the Italian egg trade in a way 
altogether unexpected. Italy’s exports of eggs amounted last year 
to 250,969 quintals, the por hoe value oO which, at 140 lire a 
quintal, is 35,135,660 lire. A few years ago this trade did 
not exist. Through the opening of the St. *Gothard Railway, 

moa has become the most convenient seaport for North 
and Central Switzerland. The distance from Zurich to Genoa 
is 458 kilometres as compared with 696 to Antwerp ; and from 
Milan the distance to Zurich is only 382 kilometres—216 miles— 
little further than from London to Liverpool. The geographical 
situation of Genoa is, moreover, very favourable for trade between 
the Levant, the South of Kussia, and Central Europe. Great 
efforts are being made to provide i d dation for 
shipping and commerce in the North Italian port. The harbour, 
for the improvement of which the late Duke of Galliera left a 
bequest of 20,000,000 lire, is now seven kilometres long, and as it 
is computed that a kilometre of quay-length is capable of ac- 
commodating 280,000 tons of merchandise, the capacity of Genoa 
in this regard is equal to a total of 2,000,000 tons, Antwerp, which 
after Marseilles, is Genoa’s most formidable rival, possesses 20 kilo- 
metres of landing room. The trade of the northern port is grow- 
ing with great we. In 1881 more than 1,000,000 railway 
wagons arrived at Antwerp laden with merchandise for shipment 
to various parts of the world, 


+: 


lutions with air free from and with carbonic acid, made by Pro- 
fessor A. Wagner, in lime water, with air free from carbonic acid 
ed into it, lead lost considerably in weight; zinc and brass an 
inconsiderable quantity; copper, tin, Britannia metal, and German 
silver none at all. A perceptible quantity of lead was dissolved, 
but only traces of zinc and brass. It was impossible to perform 
the experiment in the presence of carbonic acid, as this would 
form carbonate of lime. 


HyprocENn is completely absorbed by palladium mge at 
100 deg., and Mr. W. Hempel has used this as a means of separat- 
ing hydrogen from a mixture of gases. In order to test the 
applicability of this property to the estimation of hydrogen evolved 
in sealed tubes, Herr Tschirikow treated zinc with hydrochloric 
acid in a sealed glass tube containing a palladium spiral. The 
proportions of acid and zinc were such as to produce a pressure of 
twenty-five atmospheres if no hydrogen were absorbed by the 
palladium. The absorption was found to be complete. A small 
portion of the hydrogen had united with the oxygen of the air 
remaining in the tube. Nearly the calculated amount of hydrogen 
was obtained from the palladium spiral by heating to 350deg. 
The evolution of the gas was so that Tschirikow suggests 
the heating of palladium-hydrogen as a means of obtaining 
chemically pure hydrogen. 


SomE substances possess the property of reducing silver salts and 
thus producing an adhesive layer of brilliant metallic silver on the 
walls of the tubes which are used in the experiment, but the mirror 
which is thus obtained is not perfect. Prof. Palmieri employed 
glycerine, which seems likely to open a new future to the art of 
silvering. When glycerine is added to an ammoniacal solution of 
nitrate of silver, after a while the liquid becomes brown, then it 
deposits a black substance and becomes limpid and colourless. If 
the mixture is re-heated it takes a gradually deepening brownish 
hue; at the boiling temperature it becomes black and leaves upon 
the tube a metallic deposit of a steel-gray colour. Les Mondes 
says:—The best result is obtained with caustic potash, when the 
mixture is between 60 deg. and 70 deg.—140 deg. and 158 deg. Fah. 
—with potash and ether, between 30 deg. and 35 deg.—86 deg. and 
95 deg. Fah.—with | pe and alcohol, between 40 deg. and 45 deg. 
—104 deg. and 113 deg. The reaction is complete in eight or ten 
minutes. 

Dr. Hertz lately described and exhibited before the Physical 
Society, Berlin, an apparatus he had constructed for demonstration 
of such weak electric currents as change their direction very often, 
several thousand times in a second. He called attention to the 
defects of the electro-dynamometers previously employed for the 
pur , and showed that the electric heat effect could most fitly be 
used in this case. The new dy ti ists of an extremely 
thin horizontally stretched silver wire, the extension of which by 
heat, produced by the alternating currents, is observed. To this 
end the wire is, at its middle, wound round a vertical cylinder of 
steel capable of rotation about its axis, by turning of which the 
wire is stretched. Each extension of the wire through electric 
heating turns the cylinder the opposite way to this torsion, and its 
rotation is observed by means of a mirror and telescope. This 
dynamometer, as Herr Hertz showed, is only applicable when the 
currents are weak, and the current reversals are very frequent; 
that is, precisely in cases where other measuring instruments fail. 


From statistics ewe 1 published it appears that Great Britain 
has, at epee twenty-three metallurgical works producing steel, 
with 115 converters, and a —_—— capacity of 1,460,000 tons 
per annum; Belgium has four steel works, with eighteen con- 
verters, and a productive capacity of 380,000 tons; Austria, four- 
teen works, thirty-six converters, 632,000 tons; Germany, twenty- 
three works, eighty converters, 1,300,000 tons; Russia, five works, 
ten converters, 100,000 tons; Sweden, thirty-five converters, 
80,000 tons; the United States, thirty-four converters, 1,500,000 
tons. This applies to Bessemer steel. As regards the Thomas- 
Gilchrist method, there was produced by it, in October last, in 
Germany, 25,170 tons of steel from eight firms; in England, the 
works of Boleckow, Vaughan, and Co., the only one using this pro- 
cess, produced 2500 tons; Belgium Jase trae | 1687 tons; Russia, 
1279 tons; France, 1240 tons—the last three have each, like 
England, only one steel works using the process. This gives a 
— for October, of 46,537 tons of basic steel produced in fifteen 
works, 


THE results of some experiments on influence of temperature on 
— by M. Bersen, have been given in the Annales 
Industrielle. He investigated the influence of temperature on the 
magnetisation of iron, steel, nickel, and cobalt. He places the bar 
to be experimented on in a constant magnetic field, at different 
temperatures, and compares its magnetic moments. Some of the 
results obtained are as follows:—As regards iron, magnetisation is 
nearly independent of temperature. The total and temporary 
magnetisations increase up to 260 deg., then they decrease, while 
the permanent magnetisation diminishes very slightly. With 
steel, the total magnetisation increases at first, attains a maximum 
at 260deg., and then decreases; the permanent magnetisation 
attains its maximum toward 240deg. Variations of temperature 
during the experiment exercise an influence on the magnetisation, 
which increases under these conditions. If the temperature of a 
bar magnetised when cold be raised, its magnetisation diminishes; 
the same occurs if a bar, which has been magnetised when hot, is 
cooled. If, now, the bar is ——— it retains a greater magnetic 
moment than if it had been worked at a low temperature, a result 
confirmed by Professor Hughes’ experiments. With nickel, the 
total magnetisation slowly increases up to 240deg., and after 
reaching deg. decreases very rapidly, becoming nil at about 
330deg. Nickel magnetised 9% alow temperature and heated to 
320 deg. loses all ay cactggeane yd if, on the other hand, it has been 
magnetised at 280deg., and subsequently slowly cooled, its 
magnetic moment begins at first to increase, then decreases at 
about the ordinary temperature, but finally remains greater than 
at the temperature of magnetisation. Cobalt behaves like steel. 


MISCELLANEA. 


ALL applications for in the Cork Exhibition must be sent 
in before 1st March, to Mr. L, A. Beamish, Cork. 


WE understand that the Board of Trade has granted the usual 
certificate for the protection of inventions that may be exhibited 
at the Cork Exhibition. 


A STRIKE is impending amongst the colliers in the Forest of 
Dean. They are asked to submit to a reduction of 10 per cent., 
and a strike is much feared. 


THE Volta prize of £2000, offered by the Académie des Sciences 
for the best economical application of electricity, will be awarded 
in December, 1887. The competition, open to foreigners, closes on 
30th June, 1887. 


Ir is now considered almost certain that the Tyne steamer 
Bywell Castle, which ran down the Princess Alice off Woolwich 
in the autumn of 1878, causing terrible loss of life, has foundered 
in the Bay of Biscay. : 

THE directors of the firm of Messrs. Armstrong, Mitchell, and 
Co., have acquired the well-known London Ordnance Works, 
belonging to Mr. Vavasseur, and Mr. Vavasseur has been elected a 
director of the company. 


SEVERAL correspondents have written us respecting a 
whicb has been spoken of as in use for obtaining turpentine from 
sawdust and other saw-mill refuse. We shall be glad to hear from 
any one who has tried the process. 


Tue Telegraph Construction and Maintenance Commons is seek- 
ing parliamentary powers by a Bill to enable it to utilise electricity 
in every form in which it could be made available, including 
powers to carry out lighting arrangements. 


THE first great Russian ironclad on the Black Sea, now buildi 
at Nicolaieff, will have 18in. armour, six 12in. and seven rifl 
6in. guns. It is of the Pg of the Peter the Great, but larger ; its 
length being 320ft. by 69ft., and the depth 25ft., with 9000-horse 
power. 


Tux Crystal Palace District Gas Company has recently completed 
a new gasholder, the cost of which, with the inlet and outlet pi 
and valves, has been £17,608 12s. 8d. The capacity of the gasholder 
is 1,604,000 cubic feet, showing the low cost of £10 19s. 8d. per 
1000 cubic feet of capacity. 


THERE has recently been found at Baildon Green, near Shipley, 
an extensive bed of stone, technically known as “ —. 
This stone is of a very refractory nature, and has been found, on 
analysis, to contain 97} per cent. of silica, thus making it of the 
greatest value as a substitute in ironworks. 


THE steamer Normandie, which has just been built by the 
Barrow Shipbuilding Company for the Com ie Générale 
Transatlantique, has made a remarkable a rom the Clyde to 
the Lizard on her way to Havre, having completed the distance in 
twenty-six hours, which gives an average speed of 16} knots per 
hour. The Normandie has a carrying capacity of 6500 tons. 


THE French gas companies have instituted at their common 
expense, Vature says, a laboratory for testing the several inven- 
tions reported in electric lighting, and proving whether they are 
valuable or not. After alluding to this foundation, and the much- 
spoken-of experiments tried at the French Great Northern Railway 
Station, a French scientific periodical says: ‘‘ Mieux vaut un sage 
ennemi qu’un imprudent ami.” 


In testing lubricants, blue litmus paper will become red in 
melted acid fats or oils, such as stearic acid, as well as in acic 
watery solutions. But oil may be tested for free acid by pouring 
it over a layer of cuprous oxide contained in a glass. If the oil 
contains either the free, fatty, or resinous acid, they will attack 
the oxide and colour the oil green in a very short time. Slightly 
heating accelerates the action. 


THE annual report of the American Commissioner of Patents 
for the year ending December 31st, 1882, shows that the balance 
in the Treasury on account of the Patent Fund was increased 
during the year from 1,880,119.32 dols. to 2,205,471.10dols. The 
business done was largely in excess of that of the previous year 
and more than double that of 1866, as shown by the fees received 
and the number of patents issued, evidence enough of the rapid 
development of the service. 


THE report of the Crystal Palace District Gas rg pd for the 
half-year ending 3lst December, 1882, shows that the coal car- 
bonised during the half-year was: Common, 28,475 tons; cannel, 
1001 tons; total, 29,476 tons. The gas made was 294,757,000 
cubic feet, quantity not accounted for 21,074,700 cubic feet, or no 
less than one-fourteenth of the whole made. The company makes 
its ammoniacal liquor into sulphate of ammonia; 589,520 gals. 
were made, and 544,802 gals. were thus used in making 2234 
tons of sulphate of ammonia. 


THREE separate sets of staging, each about 100ft. in height, have 
been erected under the central tower of Peterborough Cathedral, 
on which a crane and steam engine for taking down the condemned 
structure will be worked. It will still be some time before the 
actual demolition of the tower can commence. The shoring of the 
adjacent windows and arches, which must inevitably come down 
with it, is not yet complete. A tramway is being laid to run from 
the cathedral, underneath the tower, to a space enclosed on the 
north-eastern side of the: minster graveyard, for the reception of 
the stonework and masonry as it is removed. 


M. Raovt Pictet has recently tried a specimen of his “‘ rapid 
vessel,” and illustrates it in Archives des Sciences for January. 
With a length of about 67ft., and a width of 13ft., this vessel is 
peculiar chiefly in having a bottom of parabolic form length- 
wise, the concavity downwards; transversely the bottom is 
nearly straight; the sides are vertical. A keel, reaching from 
about the middle of the length, incloses a screw shaft. M. Pictet 
shows that the force of traction is always less than that of an 
ordinary vessel going at the same rate. The advantages of the 
parabolic curve only become apparent at a certain speed, depend- 
ing on the width, length and tonnage, and the parameters of the 
parabolic curve. The force of traction passes through a maximum, 
at a certain velocity for each vessel; beyond that point it 
diminishes, though the speed increases, Experiment has yet to 
decide the limits of this second period. The emergence of the 
vessel, very small for small velocity, grows very quickly when a 
speed of 5 metres per second has been reached; and it converges 
rapidly towards an upper limit. 


THE American Navy Department appears to be well pleased with 
the behaviour of the lately launched monitor Miantonomoh while 
on her trial trip from Philadelphia to Washington. It is reported 
that while in the Chesapeake Bay she made 10} knots per hour. 
There are two other monitors of the class of the Miantonomoh, 
exactly alike, which, says the American Manufacturer, up to the 

resent time have been considered the best that have been 
aunched. They are the Solimoes and the Javary, built at 
Bordeaux, France, for the Brazilian Government. The Solimoes 
was launched in 1875, and the Javary in 1881. They are of 
3700 tons displ t, the Miant hh being 3800 tons. Their 
length of beam and draught measurements are the same as in the 
case of the American monitor, and like her they are double- 
turreted and low freeboard ships. The Solimoes, on a trial tri: 
in September, 1881, in Brazil, just outside of Rio, developed wi 
half revolutions of the screw a maximum s of 104 knots, 
the same as the Miantonomoh. It is claimed that the frames 
of the Miantonomoh are stronger for ramming than those of any 
monitor of her class constructed up to the present time. The 
officials of the department predict that when properly armed 
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THE INNER CIRCLE COMPLETION RAILWAY. 
No. 
Aswementioned inourimpression of the 5th January, great 
is being made with this important and interesting 
ece of railway, and work involving many difficulties 
calling forth the exercise of great care and judgment, is 
link of the underground rail 
is completing li eu und railways, as 
most of om readers are aware, extends from ‘aldg te 
station to the Mansion House, thus connecting that which 
was until September last the terminus eastward of the 
Metropolitan Railway with the terminus of the District 
Railway. The direction of the line commencing at the 
Mansion House, is directly eastward to the front of the 
Cannon-street station of the South-Eastern Railway, where 
a station will be constructed ; thence dipping southwards a 
little, the line passes down Cannon-street to a spot 
between the north end of Fish-street-hill and King 
William-street, where there will be another station. 
Thence the line passes slightly northward, and again south- 
ward along Eastcheap and Great Tower-street, across 
Trinity-square, turning thence, by a curve of 10 chains, 
northward to Aldgate Station, passing under the Black- 
wall Railway from Fenchurch-street and along under the 
Minories. A general idea of the route may be gathered 
from the accompanying plan. In our impression for the 
29th September last we gave a short account of the part of 
the line completed by the Metropolitan Company from 
Aldgate to what is at present known as the Tower Hill 
Station, which is on the east end of Trinity-square, and 
not as marked on the map, the latter mark showing the 
site of the station which will be constructed by the Dis- 
trict Company. We now pro to give some further 
account of the engineering work on this line. 
On leaving Aldgate station the line passes under the 
corner of Aldgate-street and the Minories, and thence 
down the centre of the Minories. All the houses 
tween Aldgate and the letter A on plan were taken 
down, and the line made in the open. A little south of 
Aldgate station provision is made for a branch line which 
is to connect the East London line, by way of White- 
chapel, with the Metropolitan lines, and on the other 
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hand, 7 of the Thames Tunnel, with the lines south- 
east of London. The East London Railway is at present 
a thankless possession, and much friction is caused by the 
persistent pushing of financial and working propositions 
which are strongly asserted to be to the advantage of the 
District Railway. This branch, it will be seen, will leave 
a three-cornered space, with Aldgate station nearly in its 
centre ; but communication for passengers from the East 
London will have to be by tunnel between the lines. 

From a little above the point A, the line was built in 
tunnel, but in passing under Aldgate-street, each half the 
width of the street had to be stopped alternately for some 


time, because some large gas mains had to be supported. 
These mains consist of two 36in. mains and one 24in. 
main, the latter being charged under a pressure, said 
to reach 84 lb. for passing gas on to Westminster, the 
24in. main emptying into a 36in. main further on, and the 
pressure being there reduced. Besides these mains 
running along Aldgate there were a 10in. and a 4in. 
water main, and a 4in, gas main beside the sewers, These 
made it n to carry Aldgate-street on short heavy 

ers suppo' by columns, the mains being carried 

tween some of the pairs of girders thus— 

Fiat plates on transverse girders 12in. deep, as shown 
in Fig. 14, were laid from girder to girder, and the 
mains laid in wooden saddles, one being placed close behind 
a joint and the other about 2ft. Gin. from the front, so that 
the joints may at any time be got out for caulking. The 
saddles are much deeper than shown above. ft need 
hardly be said that with two 36in. gas mains, and with 


F¥THE INNER CIRCLE COMPLETION RAILWAY. 


the 24in. main charged at a very high pressure per 
square inch, taking the’ ground away, getting in supports, 
and finally getting in the very strong girders which carry 
the street, was a ticklish job, and one which needed no 
little caution and judgment for its successful execution. 
Where these girders carry houses they are reckoned 
to carry 2°5 cwt. square foot of plan. Just 
before passing under the Great Eastern Blackwall 
Railway, the line agai Fxg under the sites of houses 
which were bovates and the rest of the line made in the 
open. In passing under this railway a difficult piece of 
work had to be accomplished—namely, the underpinning 
of the arch, which is almost continuously traversed by trains, 
and to which no interruption could be permitted. This, 
however, was successfully accomplished, and at the sametime 
the extension of the bridge for carrying another pair of lines 
was carried out, the footings of the piers being carried 
down to the side walls of the tunnel. Asalready mentioned, 
the line is open from Aldgate to a little north of the point 
A on the map, and in this and other parts the retaining 
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wall is of the section shown in the annexed engraving— 
Fig. 6. The wall is of concrete, consisting of one of Port- 
land cement to six of washed gravel, an invert of the same 
material, with a drain in the centre, being carried across 
from wall to wall, and thus effectually preventing any 
sliding of the walls into the cutting. From the point a 
little north of A, the tunnel commences which runs under 
the Minories, and from that point to where it is fairly 
clear of the houses which will be built over it, or, in other 
words, until it is fairly under the road, the tunnel is of the 
section shown at Fig. 2, 162, the side walls being 6ft. in 
thickness, and the arch having eight rings of bricks. Under 
the Minories the tunnel has the section shown at Fig. 3, 
162, the side walls being 4ft. in thickness, and the 
rch having six rings, In both these sections the arch has 
a segmental form, the dimensions and radii of arch and 
invert being given at the sections. To carry the Minories 
during the construction of the tunnel a temporary brid 
of heavy cross deals supported on whole was a 
the whole length being constructed between the nights of 
January 9th and 14th, 1882. On passing the Blackwall 
Railway the line passes under the Crescent, and here 
the tunnel has an elliptic section, as shown in Fig. 4, 
162. This section was not, however, repeated in any 
other part, as, though stronger, it cost a good deal more to 
construct, while the same strength was secured by a compara- 
tively small extra quantity of material, as used in the next 
section under Trinity-square, shown at Fig. 5, the side walls 
being 4ft. instead of 3ft. 6in., and the concrete carried up 
higher. Under the Crescent the elliptic arch had five 
rings of bricks set in-cement, six rings being used under 
the houses. The segmental arch under Trinity-square had 
also five rings, but set in mortar. The top of the arch 
and concrete was in all places covered with a layer of 
bituminous asphalte, 3in. in thickness, laid on in two 


coats. The station on the east side of Trinity-square was 
constructed as a temporary station until that which is to 
be built on the next side is completed; but it is not im- 
probable that both stations will be, though only 400ft. apart, 
used when the line is finished. The last part of the length 
of tunnel under Trinity-square was keyed on the 13th 
May, 1882, and completed the part to be carried out by 
the Metropolitan Company. It was carried out unler 
Mr. J. Tomlinson, jun., the engineer to the dompany; Mz. 
E. P. Seaton, A.M.L.C.E., was the resident engineer, ad 
Mr. T, A. Walker contractor. 

It may be mentioned that at the Tower station an excel- 
lent specimen of the old Roman wall is to be seen. 

In describing the works on that part of the railway 
now being constructed by the District Railway Company, 
it will be convenient to commence at the Mansion House 
end. The first part is constructed partly open and part 
under houses, one of which—29, Queen-street—is a new 
building of great weight, and offering considerable diffi- 
culty. The work here to be carried out is illustrated by 


Figs. 7, 8, 9, 10, and 11. The house is five stories in 
height, but we only show part of the height. The railway 
runs quite endeauinis house, so that the whole has to be 
supported. This is being done as follows :—Referring to 
the plan of the house Fig. 11, the curved dottedilines run- 
ning along from end to end represent the side walls of the 
tunnel and the centre line. It will be seen that one 
wall, the south, runs under the main wall of the 
house. To support this, it will be underpinned 
by excavating down below in short lengths, namely, 
of 5ft., to the depth shown in the transverse section of the 
house and tunnel at Fig.10. A 5ft. length of the tunnel 
side wall will then be built of brickwork in the excavation 
and made good to the house wall footings. When short 
lengths are thus completed, the intervening pieces will be 
excavated and the wall completed. ‘The cellar of the 
house is floored with a bed of concrete, and on this, to 
support the outside main wall of the house, temporary 
brickwork piers—shown at A A,in Figs. 7, 10, 11—will be 
built and carried up to the lintels of the lower windows, as 
shown in Figs. 7 and 10. When these have been built, 
and timber trestles C, Fig. 8, placed to carry the floor and 
party walls, trenches for the outer side wall of the tunnel 
will be excavated and the wall built. The girders BB, 
shown in plan in Fig 11, in end elevation in Figs. 7 and 8, 
and in elevation by dotted lines in Fig. 10, will be 
in from the outside of the house and fixed. The house 
wall will then be made on the girders. The s 
i arched in, as shown in 
ig. 7, forming the’ top of the tunn e temporary 
piers A A, and the cellar floor, will be removed and the 
tunnel invert made. The cellar of the house will thus be 
almost wholly taken away. From this house the line 
crosses under Queen-street, whence we shall follow it in 
another impression. 


Cc = 4s 
— 
4 = ° c + Oo < 
OTHE or 
c UR 
Fy 2 Cy & al 
= ° S Ne 
= 
z que 2 4+ 
fo} Ae DEN 
Oc 4 
M y = hed) & Z 
% 
ws chi Ss 
/ Wa AM &£ 5 TOWER 
| * 
| 
| 
{ | 
| | 
‘e 


164 


THE ENGINEER. 


MarcH 2, 1883. 


LETTERS TO THE EDITOR. 


STEAM ON TRAMWAYS,. 


S1z,—Mr. Wilkinson still thinks 3$d. per mile the correct cost of 
working, but he tells us he employs “‘ unskilled and unintelligent 
men ” at 34d. per hour, and only manages to kill one child in nine 
months with four engines. He will find in the end that the public 
will not allow him to do this, and he will then have to increase the 
cost of labour by #d. per mile, and with 4d. per mile for manage- 
ment we arrive at ee of 5d. One of your correspondents 
desires to know the difference between the Wilkinson engines and 
those of other makers. I will tell him. The Wilkinson engine is 
an exact copy of the old Coffee Pot locomotives, made by 
Messrs. Chaplin for the last twenty-five years, but with the 
addition of an iron box placed inside the fire-box and over the fire 
to receive the exhaust steam and superheat it before passing into 
the chimney. The intention of this is that the steam may be 
invisible when it arrives in the atmosphere, which depends entirely 
upon the state of the fire and the state of the weather. 

- The Kitson engine is an ordinary locomotive provided with an 
air condenser, consisting of copper tubes exposed to the atmo- 
ee and through which one half of the exhaust steam is con- 

ucted and disposed of, the other half passing away through the 
chimney at a high temperature, so that in ordinary weather no 
steam is perceptible; but should there be too much steam to be 
disposed of in this way a valve is lifted and the exhaust passed 
into a tank of water and condensed. This principle is certain in 
its action. The engines of other mak are but copies of these, 
and it is not, therefore, necessary to describe them. 

Foundry-square, Leicester, Feb. 27th. 


Hy. HUGHES. 


Sir,—The letter of your correspondent, Mr. H. Conradi, on 
mechanical or steam traction on tramways, contains many state- 
ments worthy of consideration, and his views on working expenses are 
closely correct to ascertained facts. When, however, he proceeds 
from general matters to details of different constructions of 
engines, he is iess at home, and makes some mistakes as to ques- 
tions of fact which should hardly pass unnoticed. As to what 
constitute ‘“‘neatness and correct proportiors” opinions will 
necessarily differ, but when we are informed that as regards “‘ the 
shortness of wheel-base necessary for the existing sharp curves,” 
only the Wilkinson and Hughes Paris-type engines correspond to 
the requirements of such a service,” it must be noted that the 
reverse is the fact, the Wilkinson engines having a wheel-base of 
5ft. Gin., whereas the Merryweather engines are 12in. less, and 
none of the Kitson engines, of which some eighty have been built, 
exceed 4ft. Gin. With curves frequently not exceeding 4O0ft. 
radius, the latter dimension has everything to recommend it, as 
regards freedom of working, power of starting on curves, freedom 
from derailment, absence of wear on tire flanges and damage to 
points and crossings. Indeed, with the longer spread of wheels, 
the flange wear will involve renewal of tires before any reason- 
been secured from tread, and this indicates 
with sufficient clearness a measure of inj to permanent wa 
that should not be tolerated. sone) 4 

Your correspondent’s statements as to the important and diffi 
cult matter of condensation also need correction. He appears to 
have in view ordinary water condensation and superheating, and 

mounces the latter the more perfect system. The former was, 
indeed, a feature in the Hughes engines, but exists at present in 
none but the Manning and Wardle, 13 to 15 tons locomotives, rather 
misnamed tram engines. The Kitson engines have always had air 
condensation, and of late years the Merryweather also; and so far 
from this system leading, as alleged, to increase of weight of water 
carried, the result is exactly the reverse, it being a distinctive 
feature that the quantity yoy is very small, and being used 
over and over again, the delay and inconvenience of taking 
frequent supplies is avoided. So far also as appears, your corre- 
spondent is not quite au fait with the real principle of the Wil- 
kinson engine. 

The measure of invisibility secured by the superheater through 
which the exhaust steam passes constitutes a very small proportion 
of what is done in this respect, nearly the whole of the effect being 
due to the large surplus volume of heated gases which passes direct 
from the fire to the chimney. This means an increase of not less 
than 50 per cent. in the weight of fuel burnt, not for the genera- 
tion of steam but for supplying the requisite volume of hot air. 
Hence the fumes from these engines are noticeably large in amount ; 
and their power to hide steam is dependent upon the maintenance 
of an active fire. This receives an iNustration from the peculiarity 
of visible steam being very frequent when running down hill, this 
arising from the safety valves blowing off and a comparatively dead 
fire not giving the necessary quantum of hot gases. On the other 
hand, the latter when in full quantity give a large body of flame, 
which at night is but too visible, and the direct draught emits a 
shower of live sparks. Such an arrangement can hardly 
be considered a finality, nor can it be expected in the in- 
terests of the public that Board of Trade regulations can be so 
relaxed in stringency as to permit this. The superheating system 
is also distinctly a fair-weather plan, and under the test of dis- 
advantageous conditions of atmosphere it shows itself a very 
imperfect appliance. I would also remark that the Kitson valve 
motion has little or nothing in common with Joy’s, and was designed 
with the distinct object of lifting all working parts well out of the 
dirt and Jno. 8. BATCHELOR. 
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THE PRINCIPLES OF MODERN PHYSICS. 


Sir,—With some curiosity I have glanced at discussions on 
“ Foundations of Mechanics,” “Principles of Physics,” &c. &c., in 
your own and other periodicals, for a long time having held the 
opinion that every fresh generation of students in mechanics, in a 
measure, were forced to wade through that ancient puddle, the 
“‘measure of force,” with mathematicians doing their best to 
“* magnify their office,” as guides through that slough of despond, 
by continually enlarging it by explanations which have no real 
warrant from mathematical principles and with an avowed con- 
tempt of any need of reference to physical ones ! 

Nigh two centuries gone, thinkers had come to the conclusion that 
motion could not be lost in the universe, and also held an opinion 
that vis viva was the “‘ cause of motion.” Our old mathematicians 
immediately came down upon them with demonstration ‘‘ apparent 
to every reader, of the malignity and falsehood of the absurd 

inion that motion could not be lost in the world . . . vis viva, 

at obscure, precarious law or force founded upon no certain prin- 
iples,” was then explained, inafashion. ‘See my Mechanics. . . 
where the nature of it is unravelled,” quoth Emerson; and other 
learned men who unfortunately laboured under the impression 
that mechanics was an adjunct of ‘gerund grinding,” and that they 
perfectly understood what they were writing about, with mistaken 
zeal corrected Smeaton’s mistakes ! 

Assuredly there were many difficulties and impotent conclusions 
on both sides. Take one illustration : A bowl of water was stirred, 
and having speedily come to rest, it was demanded, what had 
become of the motion? Whereon ensued much wrangling, mathe- 
matics excellent in quality and copious in quantity, triumphant 
chuckling on one side, and mistaken explanations on the other, with 
the result of the subject of dispute left in the same stage for a 
century or so; when the consideration of many minds, and finally 
Dr. Joule and a delicate thermometer, conjointly arrived at the 
solution of the enigma, namely, after stirring and coming to rest, 
so much heat as had actually been e ded in stirring the water, 
neither more nor less, was to be found in. the water ! 

ly understood, this wasa physical phenomenon, and in the 


statement of the laws which govern such, and in their numerical 
relations, mathematics are invaluable as an ally and assistant; but 
the pretensions of mathematicians to be lords paramount in physi- 
cal science in virtue of their science of abstractions, are unf d, 
absurd, and ought to be sternly challenged. 

It seems to me, in the fundamental fact of mechanics alluded to 
at the t, most mathematicians have got into such a 
tangled mess that they can scarcely venture a statement without 
“* putting a foot into it,” not, however, because the mathematical 
oe. so far as they go, in themselves, are wrong, but because 
the whole object, avowed or disavowed, of mathematicians is to 
reduce all things to abstractions, and in accomplishing this object 
they make assumptions which are inconsistent with the facts of the 
universe. 

Poisson’s “Mechanics” opens with the statement, ‘‘That which 
can affect our senses in any way is termed matter;” and in 
Thomson and Tait’s “‘Natural Philosophy” this definition is 
adhered to, these authors being “‘ content to know matter as that 
which can be perceived by the senses, or as that which can be acted 
or can exert force. The latter, and, indeed, the former 

, of these definitions involves the idea of force, which, in point 
of fact, isa direct object of sense.” Professor Tait, in a subse- 
quent work, “‘Sketch of Thermo-dynamics,” 1877, writes as fol- 
lows :—‘‘ But the direct evidence of our senses, uninterpreted by 
reason, is usually wholly misleading, when not meaningless, in 
physical science ;” so that if some intuition, and not our misleading 
senses, having given us a knowledge of matter, what, then, is force, 
which, as a direct object of sense, by this definition of the highest 
authorities is necessarily matter also? What is force? Any and 
every book on mechanics defines force, ‘cause of motion;” yet 
Professor Tait, lecturing a few years ago before a sanhedrim of 
sages, with Bismarckian sincerity informed them, as “‘ the result of 
all books and lectures, there can be but few people in this country 
who have an accurate knowledge of the proper scientific meanin 
of the little word force;” also, that he had “ nothing new to tell 
them,” and yet he alleged, ‘‘ force is a mere name—it is not to be 
regarded asa thing. Force is the rate at which an agent does work 
per unit of length.” 

Had Professor Tait asserted that two and two made four, he 
would not have uttered a more necessary truth, yet, to most people, 
these statements must look an uncalled-for mystification of a very 
simple subject ; and if we substitute Professor Tait’s definition of 
force in the alternative definition of matter, itthen reads: ‘‘ Matter 
is that which can be acted upon by or can exert the rate at which 
an agent does work per unit of length.” This undoubtedly sounds 
strange. Suppose it tried on a rough subject by way of illustra- 
tion :—An able-bodied railway “‘ ganger” is certainly acted upon 
by the rate at which one of his “navvies” does work per unit of 
length; and, if needful, stripping off his coat, not only could exert 
the same rate, but in many cases could show, how it ought to be 
accelerated somewhat. Only if, on that account, anyone ven- 
tured to stigmatise the said ‘‘ ganger” as matter, he would require 
to lay his account to being answered with the retort, “‘ you’re 
another,” and possibly, having ‘‘a half brick,” heaved it at him as 
a reminder that very comprehensive definitions are not well under- 
stood, and might be considered offensive. 

No doubt in this universe we find things very much mixed, and 
we can only in an ineffective and illogical way reason out the 
peste items of the concrete phenomena of existence; and I 
believe it is usual to consider matter as a definite existence, 
incapable of change as to absolute quantity, and exhibiting the 
primary qualities of impenetrability, gravitation, and inertia. By 
which is meant, matter is extended in three directions and occupies 
space, so that no two portions of matter can simultaneously occupy 
the same space; matter is also subject to the aggregating action 
named gravitation, the amount of which, under the same circum- 
stances, is known as the weight of the matter, and when the 
variable circumstance due to position is eliminated, is then 
accepted as the measure of the quantity of matter or its mass; 
further, matter is inert, and of itself is incapable of changing its 
state as to rest or velocity, any such change being due to some 
cause external to itself, and being invariably accompanied by the 
phenomenon force; the quality of exhibiting this sensible 
phenomenon on having its state changed—really meaning nothing 
more than the quality inertia which admittedly belongs to matter— 
has been chosen by Poisson and others as sufficient for its defini- 
tion. In this point of view, a piece of matter acted upon by 
gravity or having velocity communicated to it, in any way; the 
cause of gravity or cause of velocity in the matter, have an inde- 
pendent existence, the matter only enters as a passive agent or 
coefficient of quantity in the resultant phenomena, and the 
phenomenon force is to be viewed, either 2s the quality inertia of 
the matter, or as a quality of the cause of change, and this latter 
point of view is abi better arrived at from a mathematical 
definition of force. For example, the following extract from 
“Problems of Life and Mind,’ by the late J. H. Lewes :—‘‘ A 
mathematician is contented with defining force, ‘the differential 
coefficient of the quantity of movement,’ and the formula 
F=m @” answers all his purposes.” 

To those who have passed an elementary knowledge of the 
differential calculus, it is known that the ratio of the variation of 
a function of a phenomenon to the variation of the phenomenon, 
becomes more accurate the smaller these variations are taken, 
and becomes absolutely true at the limit when each becomes 
zero, and consequently, their ratio has the seemingly absurd 


value + the “ghosts of departed quantities” Bishop Berkeley 


termed them, the good bishop not believing in this description of 
ghosts. Nevertheless, a slight consideration of the nature of 
vanishing fractions leads to the knowledge that such expressions 
have definite values, and a further vital consideration can also be 
arrived at: a differential coefficient no longer expresses the thing 
differentiated, but only an abstract ratio derived therefrom! 

I would here observe, it is a very usual but inaccurate custom to 
use the terms motion and movement in the sense of velocity of 
matter, when in strictness these terms express the concrete quan- 
tity, the product of the mass and the velocity. Thus the assumed 
rationale of the statement, force is the cause of motion, is as 
follows :—A force F acting during the time d¢ upon the mass m, 
generates the quantity of motion mdv, and hence, Fdt= mdv, 
or, as it may be written, F = m 4°. 

Also, when for simplicity the mass is assumed constant, the 
statement that force is the differential coefficient of the quantity 
of movement involves that F = d a =m 4 , as before, and we 
have now to consider Professor Tait’s definition of force, ‘‘ the rate 
at which an agent does work per unit of length,” which had its 
origin in the casual use by Newton of the physical basis of mechanics 
to illustrate the mathematical ‘laws of motion.” 

Newton wrote of the actio agentis, action of the agent in machines, 
a quantity which, however varied might be the phenomenon force, 
and corresponding velocity of the parts of a aalibe in movement, 
the product of these was invariable. Now the machine itself is 
only so much matter, a passive agent; and the “‘action of the 
agent,” or as defined by Smeaton, the power, which before being 
developed in the machine, to the extent of this action, existed as 
the capability of doing work ; in the antecedent state, or as being 
developed, is the mechanical potential which stated as a function 
of the phenomena of development, and differentiated in any 
direction, the first differential coefficient is the force in that 
t, and s th 

ence w, denoting the actio agentis at a moving point, and s the 
space which, at the same rate, would be described in a unit of 
time, mathematically expressed, Professor Tait’s statement is 
F= o, and, in any case, the force having two values, from the 


mathematician’s point of view, being the differential coefficient of 
the quantity of motion, in respect to time ; and from the mechan- 
ician’s, as the differential coefficient of the cause of velocity in 


respect to space ; on equating these we have, ~~ = ‘ ? which, 


since v = 4, ean be charged into, d w =m v,dv; and, taking the 


simplest case, by integrating, w = 2° 

Hence the actio agentis, quantity of action, power, potential, or 
as it is now usual to name it, the energy involved in communicating 
the velocity v to the mass m, is definitely expressed by the function 


rt v, and is then no other thing than the vis viva or living force 


of Leibnitz ; which function being differentiated in reference to 
velocity or space described, the differential coefficient is force, the 
phenomenon which to the mathematician and sense-misled mortals 
the change of velocity seems due; and the first class having defined 
force as the cause of motion, both have unhesitatingly accepted 
it as the cause of change of velocity in matter ; there y elevating 
a mere abstraction and quality of an entity into the definite 
measure of the more important and entirely different entity, 
the cause of physical change in the universe !* 

Albeit, neither great mathematician nor mechanician, the thought- 
ful man of genius, Richter, states as a general rule, “ great mathe- 
maticians are poor philosophers. Malebranche says rightly, the 
geometrician does not love truth but the discernment of it; or, to 
express it more clearly, not its existence but its proportion. 
Philosophy, on the contrary, willsearch into existence ; it places 
itself and the mathematician . . . the whole world within, around 
and above, before its gaze.” In illustration of which I may refer 
to the following statement, written by the late Professor Rankine, 
in 1852, in which there is certainly more philosophy than mathe- 
matics :—‘' lhe experimental evidence is every day accumulating 
of a law which bas long been conjectured to exist, that all the 
different kinds of physical energy in the universe are mutually 
convertible; that the amount of physical energy, whether in the 
form of sensible motion and mechanical power, or of heat, light, 
magnetism, electricity, or chemical agency, or in other forms not 
yet understood, is unchangeable ; the transformation of its different 
portions from one of these forms of power into another, and their 
transference from one portion of matter into another, constituting 
the phenomena which are the objects of experimental physics.” . . 
** All visible motion is of necessity ultimately co. verted into heat 
by the agency of friction. ‘here is thusin the present state of the 
known world a tencency towards the conversion of all physical 
energy into the sole form of heat.” In the thirty years which have 
elapsed since this was written, what advance has been made in the 
philosophy of physics? Take up the branch which more than any 
other has recently been occupying men’s minds, and in the recent 
work on ‘ Electricity and Magnetism,” by Professor Sylvanus P. 
Thompson, at p. 328, we find it stated, in reference to electric 
currents, ‘‘ Whatever current is, however, not expended in this 
way in external work is frittered down into heat, either in the 
battery or in some part of the circuit, or in both. . . When matter 
in motion is eamelie friction, the energy of its motion is frittered 
down by this friction into heat. Heat, in fact, appears whenever 
the circuit offers a resistance to the current.” 

In these and similar statements by other authors, the incon- 
sequential, incomplete philosophy which Richter ascribes to the 
mathematician is somewhat obvious; for if heat be the omega of 
the protean, yet unchangeable in amount, substratum of all physical 
change, is it not a 'y quence, and the result of all 
experience, that it is the alpha as well? 

Further, what is the sense or utility of naming heat ‘‘a form of 
physical energy,” when the other forms of physical energy are 
either forms of heat or are strictly equivalent and convertible 
thereto? Thus ‘‘sensible motion” of matter and the “ mechanical 
power” expended in producing this ‘‘ sensible motion” are simply 
a definite effect ascribed to a definite but conventional cause, the 
real cause being the definite amount of heat which has vanished in 
producing the effects ascribed to the conventivnal ‘‘ mechanical 
power ;” and the equality between these is not in the sense of one 
thing the cause, being equal to another thing, the effect; but in 
the sense of the cause passing into the effect as a mode or manner 
of existence of the cause, Or again, taking Professor Thompson’s 
statement, the current “‘ frittered down into heat,” this has had its 
source in a changed condition of matter equivalent to burning, but 
with little orno heatapparent where the burning takes place ; we have 
a connected chain of matter thrown into a peculiar state, which is 
suvposed to be explained by the statement that it is a ‘‘ closed 
circuit of electrical energy” with less or more of the current 
frittered down into heat; but would be much more accurately 
described as a definite amount of heat ‘‘frittered down” into a 
current and flowing into the xther, an indefinite proportion, accord- 
ing to circumstances which we name resistance, remaining as heat 
in the matter of the circuit. ROBERT MANSEL. 
White Inch, Glasgow, February 20th. 


CONTINUOUS BRAKES, 


Srr,—Mr. Moon’s remarks in regard to continuous brakes at the 
last half-yearly meeting of the London and North-Western 
Railway Company are of great interest to the travelling eye 
When a gentleman in the. position of Mr. Moon announces that his 

pany has decided to take a certain course on a much debated 
question, his words will very properly receive more than ordinary 
attention ; all the more so when, as in this case, the question referred 
to is of importance not only to the public and his own a ag 
but also to the companies which interchange traffic with it. It 
will be remembered that although Mr. Moon has for years frequently 
alluded to the chain brake as a satisfactory one, the Board of 
Trade has even more fr tl d it in the strongest 
terms, and the accidents which have resulted from the failures of 
this brake have at all times shown that the officers of the Board of 
Trade were right in their opinions. It is therefore gratifying to 
hear that the chairman of the North-Western seems inclined to 
make a new departure in brake matters. It appears, however, that 
he attaches more importance to interchangeability of rolling stock 
than to the efficiency of a continuous brake. Mr. Moon does not 
say that because the chain brake is a bad and unsafe appliance he 
will abandon it and take another, but that he will do so in order to 
secure the interchangeability of rolling-stock. 

The next question is: Which brake will the London and North- 
Western Com adopt? Mr. Moon says he will adapt the 
vacuum to their chain brake. It is, therefore, neither chain nor 
vacuum, but still contains the bad elements of both. By adoptin 
a form of hose-pipe Mr. Moon appears to think the question o' 
interchangeability in continuous brakes is solved. That such is 
totally incorrect, is at once made clear by explaining that three of 
the companies mentioned use different automatic vacuum brakes, 
and the others a non-automati brake. These automatic 
and non-automatic vacuum brakes work on exactly opposite prin- 
ciples, and, of course, cannot be operated together on the same 
train; ani further, the one prevents the other from being worked 
—hence interchangeability of rolling stock is impossible. As to 
the vacuum brakes on the lines referred to by Mr. Moon, it need 
hardly be pointed out that they have been condemned by the Board 
of Trade as strongly as the chain brake. The Great Northern and 
North Staffordshire companies use the non-automatic vacuum 
brake, which is in direct opposition to the recommendations 
laid down by the Board of e. The Lancashire and Yorkshire 
has introduced several forms of automatic vacuum brakes, and it 
seems yet uncertain which one it will finally adopt. The Midland 


F * There is also another point of view in which the issue with the 
mathematician is, wheth e differential coefficient of an entity or the 
entity itself ought to have precedence ?—R. M. 
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and Great Western companies use a modification of the Sanders 
and Bolitho system, generally known as the ‘two-minute brake,” 
which, although supposed to be automatic, is so constructed as to 
make it often worse than useless, and in accidents it has been 
reported on by the officers of the Board of Trade asa dangerous 
and unreliable system. Recent letters which have appeared in 
THE ENGINEER have called oe attention to the dangers of this 
**two-minute” leaking-off brake; for instance, the collisions at Port- 
skewet Pier, Liverpool, and Bradford, the case of a train running 
from Market Harborough to Desborough hanging by side chains 
only, of another running from Bedford to Leicester with the hose 
pipe not properly placed upon the stop plug, and also the numerous 
instances of trains running past stations. It cannot therefore be 
expected that much good can result from a mixture of such bad 
elements as the hain,” “non-automatic vacuum,” and the 
automatic “two-minute” systems, and it is feared that the North- 
Western Company, which has already spent such enormous sums 
of money on its chain brake, will make another serious mistal 


second edition of this work:—‘‘From our experience we are satisfied the 
interest of the purchaser requires that wheels should be tested before 
acceptance, and hereafter we shall furnish tested wheels when desired to 
do so; and if a purchaser desires to have his wheel tested after it is set in 

is mill, we will make the test there, if the purchaser will pay the extra 
expense incurred thereby. And we believe the safest and most 
economical way to furnish mills with power is to first ascertain exactly 
what is required, and we will send an engineer, at the expense of the 
purchaser, to any mill, who will consult with the proprietor, make 
examinations, using suitable instruments where deemed necessary, ascer- 
tain the quantity of water available, &c. &c., and then furnish wheels 
that we will guarantee to do the work in an economical manner, and to 
give the maximum of power promised by us, but it must be plainly under- 
stood that we do not to furnish a given amount of power with a 
less quantity of water than fixed upon at the time of making the 


L 


has a far more efficient and attractive remedy than a criminal 
prosecution, 

The subject presents itself in various ways. Thus, for ope 
it is well known that it is the practice of all the members of a firm 
to associate themselves with one of them who invents something 


worth patenting. Again, the capitalist tantly iates him- 
self with the inventor in taking out a patent, for his own protec- 
tion. I know at this t two gent one is the head of a 


firm of engineers, the other is the manager of the works of this 
firm ; the first mentioned gentleman is not an engineer, but he is 
a first-rate commercial man. He never invented anything in his 
life, and can scarcely tell one end of a locomotive from the other. 
His manager is a very clever engineer, and very ingenious, He 

and his employer have between them taken out 

dozens of patents, from some of which large profits 
43 have been made. I know that one was sold for 


t 
} 


, when it was about two — old. The prin- 


which will increase the existing confusion in brake matters, and 
push the much-desired uniformity and interchangeability of rolling 
stock further off than ever. 

The most important through trains on the North-Western are 
those running in connection with the West Coast route; an 
enormous amount of rolling stock is exchanged at Carlisle. I will 
therefore for a moment consider the brakes used by compani 


cipal always appears as one of the patentees, and 


es the declaration as a matter of course. In 


short, the thing is done daily. It is morally 


peshage, hat law in thls anne blame. 


ww 
A 
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= the cause of offence, being entirely unnecessary and 
a hindrance to cial tra ti 
Igo Again, it is known that very few inventions come 


running into that station. Here we see the trains of the Glasgow 
and South-Western, Caledonian, North British, North-Eastern 


complete from the brain of one man. The process 


= is very often like this:—A hits upon an idea and 


> begins to work it out. Then a difficulty is encoun- 


\ 


tered; he speaks of this to his confidential friend B. 


and Yorkshire, vid Hellifield, and the Midland Scotch Joint-Stock, 
all fitted with the Westinghouse automatic brake. Now, it will 
be seen that if the North-Western Company adopt the 


and Midland, also the Lie a vehicles belonging to the L hire 
h 


This friend makes a suggestion, which may be good 
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IC in itself, or may merely serve to turn the current 


either automatic or non-automatic, its vehicles will not be inter- 
changeable with those of any of the other companies. The chain 
brake can be worked in a section, but the vacuum will, of course, 
be no use unless connected to the engine. 

Mr. Moon says he thinks all the companies will in a little while 
adopt the vacuum, but others very much doubt this, and on very 
good grounds, The Westinghouse brake, which fulfils all the con- 

itions of the Board of Trade, has been adopted by six large com- 
pe and is used by many others—altogether in the kingdom 

370 engines and 10,390 carriages are now working or in course of 
being fitted with it—and it is not at all likely, notwithstanding 
Mr. Moon’s assertions, that the English companies will adopt the 
vacuum brake, 

In conclusion, it may be observed that Mr. Moon’s remarks upon 
continuous brakes are not at all clear, but they seem to indicate 
that the next step of the London and North-Western Company in 
the matter will be one which is not in the interest of the public or 
the sharebolders, and will most likely retard the solution of the 
| rn of uniformity in continuous brakes which is so very much 

esired and needed in this country. One thing is at all events 
quite certain, that the vacuum system will never become the 
universal brake in England. It is to be hoped that Parliament 
will find time to deal with the ~—_ and compel com; anies to 
adopt efficient automatic brakes fulfilling all the conditions of the 
Board of Trade. CLEMENT E, STRETTON, 
Saxe Coburg-street, Leicester, Feb. 27th. 


THE EFFICIENCY OF TURBINES, 


Srr,—I have read Mr, Turnbull’s paper on ‘‘ Water Wheels and 
Turbines,” and examined the accompanying diagram of efficiency 
with great interest. The latter would give the casual reader the 
impression that the ‘‘ Hercules” turbine gives 10 per cent more 
ee than the ‘‘ American” when working under similar condi- 

By the aid of Mr. James Emerson’s very practical work on tur- 
bines, and one of his letters, I find that this is by no means the 
case. First, with regard to the line of efficiency given for the 
American, In November, 1872, Mr. Emerson certified that the 
American gave 80°4 per cent, at }-gate, against about 77 per 
cent, on Mr. Turnbull’s diagram. Whether the Hercules line, 
excepting as representing an isolated experiment, is valueless or 
not your readers may judge, if you will kindly publish the follow- 
ing extract—which I have made verbatin—from Emerson’s 
“*Hydro-dynamics,” page 121, and the accompanying diagram :— 


Holyoke Machine Company, Holyoke, Mass. 

This company built the _ en and Hercules turbines, the latter 
invented by John B. McCormick, of Brookville, Pa, Of the former it is 
unnecessary to say anything here, as its merits are given on several other 
pages of this work, 

Hercules, 


In March, 1876, several of the above-named wheels—2iin. in diameter, 
each differing somewhat from the others—were brought to Holyoke to be 
tested. All gave remarkable results; one 87 per cent. useful effect, and 
a power so extraordinary that the wheel was taken upand examined. A 
few changes were made, then it was reset and again tested, when the fol- 
lowing results were obtained :— 

| | j 
Cubic | Per 


Rev. per, Horse | 

Gate opened. Head. minute. power. feet. cent. 
Whole gate .. .. .. .. 1802 | 217 70°58 | 247860 | “8361 

Whole pate .. .. .. .. 1804 | 206 7052 2466°04 
rt gate os ss) 70°03 | 2389104 "8579 
Part gate 18:17 2145 64°35 216729 “8644 
Part gate. 18°23 213°5 64 05 2083°25 8922 
Part gate. 18°26 212 57°81 | 1944°50 | *8612 
te. 18°34 210 53°45 | 1820°13 8470 
Part gate 18°38 £005 48°56 1690 °89 8267 
Part gate 18 57 82:12 125050 7291 


As high useful effect has been obtained by several builders, but nosuch 
average at all stages of gate opening. Incapacity, however, the Hercules 
took a stand so entirely above that of any turbine ever before produced, 
that it seemed a good starting point for bringing all builders into 
harmony for their own and the public good. I immediately opened a 
correspondence with the best builders of the country, urging the 
abandonment of inferior wheels and the advantage of uniting upon the 
ne of the Hercules, paying the patentees » small royalty, and each 

uilder trying to excel. The idea was favourably received. In the mean- 
time the patentees hastily disposed of their right to build for the 
Western States. This, of course, ended the chance for a union of 
builders. The contract, however, was soon cancelled; then the patentees 
offered the Holyoke Machine Company certain exclusive rights in their 
patent. I opposed the negotiations, because I believed then, and 
continue to believe, that it would be better for all to have a union of the 
best builders, instead of a continuance of the ruinous competition of the 
past upon inferior plans, which only serves to hinder the perfection of 
the best. Turbine building is not sufficiently understood to allow of its 
being considered a science; it is simply ‘cut and try.” I know of no 
builder that with certainty can make two turbines that will give the 
same results even made from the same pattern. Until that can be done 
the manufacturing interest must suffer, unless manufacturers use the 
greatest care in the selection of turbines, What is almost invariably 
needed is a wheel that will economise water at any stage of gate opening, 
so that either the abundance of the spring and fall months, or the 
scarcer quantity of summer, may be utilised in full. To do this, turbine 
builders must be able to produce turbines that will give their best per- 
centage at either one-half, five-cighths, three-fourths, seven-eighths, or 
whole gate, as ren | best adapt each for the place where it is to used, 
Such a wheel would be good at any stage of the gate opening, and when 
such can be produced with certainty, then turbine building may properly 
be considered a science, and not before, for such wheels are possible. Our 
rivers and streams are extremely variable in supply of water; that of the 
summer months often being less than one-fourth of what it is for the 
rest of the year, and three-fourths of the larger quantity is almost 
invariably allowed to run to waste, because wheels of sufficient capacity 
to utilise the maximum have generally proved to be incapable of trans- 
mitting any power from the use of the minimum supply. 

T have tested about eighty of these wheels, and as may be seen by the 

ms, the variations have been great, and there is no good reason for 
believing that they will be less so in future. Many of them are sent to 
hasers without flanges on gate. In such case, in my opinion, the 
ictor would be preferable. That the company desire to do an honour- 
business may be seen from the following extract, taken from the 


of A’s thoughts in the proper direction, so that 


BY 
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2 difficulty is got over; another is settled by C, and 
so on. At last the thing comes to be made, and 


then the drawing-office scheming begins, every bit 


= 


of it inventing. Can A be declared, in such a case, 


1% 


to be the true and original inventor? I think not. 


Furthermore, many men now make inventions 


aS 
N 


which they would gladly dispose of, while they 


refuse to be worried with a patent and, probably, a 


lot of law costs for the assignment of it. Thus I 


know clever men who would gladly sell inventions 


for £10 or £20 each, and who could sell them too, 


» 


if it were not that this declaration affair stands in 


AY 


60 ~— the way; but that sales of the kind are effected daily 


is a matter of notoriety. A manufacturer wants a 


certain machine to produce a given result ; he goes 


to the proper party, who designs the machine for 


KN 


him, and pockets his fee for the design, and the 


SAN 


other goes and patents it ashisown. Noone, so far 


asIcan see, is defrauded. Why should not a man 


ravi 


become purchaser of an invention as well as of a 


patent? Why should not the patent issue to the 


S 


possessor of the invention? It would be compara- 


50 tively easy to show that he had stolen it if such was 


a. 


the case—far easier than to prove that he had per- 


jured himself. 


It is to be hoped that in any Patent Bill that may 
4 be passed this declaration clause will be either ex- 


ia punged or modified, and I hope you and my brother 


patent agents will take up the pen to carry out 


examination, or that our wheel or wheels will run the mill if additional 
machinery is added.—Holyoke Machine Company, November 20th, 1875.” 
The constant variation of the wheels and a lack of appreciation of pur- 
chasers caused an abandonment of the plan suggested in this card, and 
now the wheels are sent away without any knowledge of their efficiency. 
After examining the sketch panying Mr. Turnbull’s 
paper, it is a matter of surprise to me that any turbine with 
uckets so nearly flat could have given a very good result, and one 
is apt almost to doubt whether the turbines, which have done well 
at the testing flume, had buckets of the form delineated. 
Ancholme Foundry, Brigg, Cuas, L. Herr. 
February 21st. 


Srr,—The following may interest your readers, re Victor turbine. | 


Two 20in. Victors, made entirely of bronze in heavy iron fiumes, 
are now being set at Rochester, New York, under 96ft. head, to drive 
the Brush Electric Light plant in that city. Each wheel is 
warranted to produce 575-horse power, which I believe to be very 
much the largest power ever developed by wheels of thatsize. We 
are also building two 48in. wheels to work under 50ft. head, 
developing over 2000-horse power, for compressing air, which will 


be carried over 24 miles though iron pipes, for use in iron mines | 


for driving mining machinery instead of steam. 


26, Mark-lane London, February 23rd. FREDERIC NELL. 


PATENT LAW AMENDMENT, 

Srr,—Your article of last week, on the subject of ‘‘ Patent Law 
Amendment,” appearing to invite the opinions of your readers, and 
as correspondents seem generally to assume that the interests of 
patentees and patent agents—mostly the latter—are the only ones 
to be considered, I venture to advocate the claim of the general 
constructlve mechanical engineer to some little protection; for if 
it would be im ible for leisurely Government officials to decide 
the question of novelty, how can he, who must be at once ready to 
take up the construction of almost any class of mill, engine, or 
machine work which may fall in his way, keep himself posted up 
in the endless trivialities which, flowing freely under the existing 
patent charges, may be expected to appear in torrents under 
reduced ones? 


This man, having little time for inquiry, must use the details 


with which he has, without knowing exactly how, or when, 
become acquainted, generally feeling sure they are “as old as the 
hills,” and quite unsuspicious that they have me the subjects 
of patents; but finds, when too late, that he must either sub- 
mit to a costly lawsuit or to be mulcted in an amount altogether 
disproportionate to any advantage he has derived, for there is 

ndoubtedly a terrorism exercised by poor patentees—or their 
agents—as well as by rich ones. Many manufacturers think the 
present cost of patents sufficiently low and the term of protection 
sufficiently long, but if the weight of opinion should incline the 
other way, then the new law ought certainly to limit the amount 
of penalty which could be demanded for any unintentional 
infringement made before notice has been served upon the trans- 
gressor by the patentee to a very moderate percentage upon the 
cost of manufacturing the appliance infringed upon, and so prevent 
the patent laws being used as instruments of extortion. 

February 27th. MILLWRIGHT. 


S1r,—In your able article on this subject in your last impression 
I notice one statement which deserves special attention, and to 
which I hope you will return. I allude to the recommendation 
that the declaration that a man is ‘‘the first and true inventor” 
should be dispensed with in future. 

It is well known that this declaration is commonly regarded in 
the light of a legal fiction, and that the possessor of an invention 
is regarded as quite justified in making the declaration in ques- 
tion. Indeed, it is difficult to see what possible object is gained by 
it, for it is simply impossible to prosecute; nor have I ever 
heard of a single instance in which any one was prosecuted or con- 
victed. No one can prove a negative; and unless the person 
making the declaration convicts himself out of his own mouth, no 
one else can, for no one can prove that the man did not, when he 
made the declaration, believe that he was the first and true in- 
ventor, The value of the declaration is nil, because if it is true 
the patentee gains nothing by making it, and the public care 
nothing; and if it is not true no one suffers any harm save the 
man from whom the invention was stolen—if it be stolen; and he 


this reform. INVENTOR. 
Chancery-lane, February 27th. 
[We hope that it is not ‘‘ well known” that a statutory declara- 


tion can either legally or morally be trifled with as “‘ Inventor” 
_ suggests.—Ep. E.] 


S1r,—Noticing in your concluding remarks in the article on the 
above subject as to what your “‘ readers may say,” will you kindly 
allow me an expression of opinion as to the probable requirements 
of a certain class of inventors in the matter of protection for 
invented improvements? The desire seems to be the cheapen, 
ing of the prozess of obtaining a patent and in making an 

| invention public for the public good, the inventor receiving for 
| this a protection for the use and working of his invention. ¢ 
Now, it seems that there are different degrees of inventors, viz., 
| the large and wealthy manufacturer, the middle-class inventor, 
| and the working-man inventor. A modification of the existing 
| laws for the reduction of the cost of obtaining a patent might 
| be brought about without any undue alteration, by so classing 
| and dividing the payments into three different heads, thus : 3rd 
' class patent: A patent granted for a period of three years at a cost 
| or charge of £5; 2nd class: For say a term of ten years at a cost 
| of £25; and 1st class: For say a term of twenty-one years for the 
| sum of £100. Each of the second and third class patents to be 
| eligible to be raised at any period of their term to the first and 
| second class or grade respectively upon the payment of the extra 
| cost for the complete term of the patent. This would give the 
| young inventor and the poor patentee an opportunity of patenting 
| at a cheap rate, and give time for the introduction and to test the 
| novelty and validity of the patent, and the power of raising the 
| patent to the second or first grades or degrees as thought fit or 
required. The second class patentees would be those who think a 
| longer term more suitable to the chances of their patent, and 
| for them there would be an extension of the time of the third 
| class upon a payment equal to the existing three years’ term. 
The lower grades would have equal power and rights with the 
greater during their term. It being only optional with the 
_ patentee, and the value he may attach to his invention and the 
| probable chances of successful introduction, and the class in which 
| he may feel disposed to commence patenting. 
With respect to the examination of an invention before the 
| grant of the patent, it does not seem to be quite clear how any one 
| person or committee, or council of persons, however acquainted 
| they may be with the theories, technicalities, and practices 
embodied in the various industries, can be able to anticipate the 
nature or value of an invention of an intending patentee, and as 
often a real invention must be almost in its infancy at the commence- 
ment of the patent, the examination would seem to be likely to 
give rise to dissatisfaction, and might act as a deterrent to many 
intending patentees. If having patented a supposed improvement, 
it is afterwards found out to have been anticipated, used, or 
previously patented, or of no practical value, the charge of £5 for 
a three years’ term would not be a considerable loss or injury to 
any inventor, and at least the time and pre mage given to the in- 
vention would bring out and test the real value and worth of the 
tent, whereas hampering it in its first stages, when it can 
ardly be known what is actually intended, would impede and 
throw back many very useful inventions and improvements. 

The scheme of the first, second, and third class grades will give 
opportunities at a cheap rate for a long term for all classes to 
enter their improvements and to test them publicly, and then to 
raise them to the second and first grades, thus securing practically 
all we want—the cheapening of patents in their first stages, 
and gradually enhancing their value as they mature and come 
out, and giving to the State a fair return for the privileges 
granted. _ A SMALL PATENTEE,. 

Charlton, February 27th. 


GOSLING’S FUEL ECONOMISER. 


Sir,—I was pleased to see the report of the trials of Gosling’s 
fuel economiser at the Beckton Gas Works in last week’s ENGINEER 
giving such good results, The idea is not new. I had two baffle 
plates ine in the tube of an old Cornish boiler, 16-horse power, 
at the Wests Gas Improvement Company’s Works in December, 
1878, which proved a great saving in fuel, until replaced by a new 
Galloway boiler with cross tubes ir. July, 1880. 

Maidstone, February 27th. Henry ALLcHIN, 

Work’s Manager. 
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PUMPING ENGINES—WHITWOOD SEWAGE WORKS 
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FOREIGN AGENTS FOR THE SALE OFTHE ENGINEER. 


PARIS.—Madame Boyveau, Rue de la Banque. 
BERLIN.—Asuer and Co., 5, Unter den Linden. 
VIENNA.—Messrs. and Co., 
LEIPSIC.—A. 
NEW YORK.—Tae 


and Roorrs News Co Y, | in 


will be read ‘On Some New Forms of 


, March Sth, at 8 p.m.: Cantor Lectures, 
” by Mr. .C.8. 
t, and other mineral sources of light. 
ous 


March 8th, at 8 p.m., a 
T 


$1, Beekman-street. 


TO OORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 

to ir destination. 


with these instructions. 

*,* We cannot undertake to return drawings or manuscripts ; we 
must therefore request correspondents to keep copies. 
»” All letters intended for insertion in THE ENGINEER, or 
containing questions, must be accompanied by the name and 
address of the writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 
anonymous communications, 

Patrern Boox.—See the address given at page 63 of Tux Enorinesr, 26th 
January, 1883, col. 3. 

Cuirs (Sunderland)—There is no book wublished on the management of 
donkey engines and boilers. 

An Empryo Dravoutsmay.—You can obtain sensitised paper for vho- 
tracing from several well-known London stationers. 

N. 8. (St. Petersburg).—We do not consider your idea impracticable. 
Messrs. Siemens and Halske, of Berlin, might be disposed to aid you. 

Esoineer.—Z/n order to become a civil engineer you must be educated just as 
you be for any other profession. You may take a degree at several 
colleges. For example, the London University, Glasgow University, and 
Trinity College, Dublin ; or you may be articled to a civil engineer for jive 


years, paying a premium of from £300 to £1000. 
C. F. C. (Lincoln).—Jf you employ two field magnets long by 3 
thick, the approximate quantity of wire required to excite them wo be 
900/t. of No. 20 B. W.G. cotton-covered wire. This will have a resistance of 
about 9 ohms, or rather more; but as you seem only to require to light one 
16 or 20 candle-power lamp, which would have when hot but a resistance of 
about 40 ohms, you can afford to have the internal resistance of the dynamo 
fairly high. You can obtain your wire from Phillips Brothers, Mackintosh 
lane, Homerton, London, The above quantity would be rather over 4b. 


CASTING CART WHEEL BUSHES. 

(To the Bditor of The Bngineer.) ” 

Sir,—Could of your readers tell me the best method tting 
on bodes are cast vertically on chills, and aleothe best 
place to get the stamps? 


TRAMWAY STATISTICS. 
(To the Bditor of The Engineer.) 


InQuIRER. 


Sir, —Can any of your readers oblige with the name of a reliable work 
giving statistics of cost of construction and maintenance of horse tram- 
ways and running stock? 


CHARCOAL MILLS. 
(To the Bditor of The Bngineer.) 
8im,—Will any of your readers favour me with the names and addresses 
of manufacturers of animal charcoal mills? CHARCOAL, 
London, E.C., February 26th. 


CONDENSATION ON INSIDE OF GALVANISED IRON ROOFS. 
(To the Editor of The Engineer.) 
Sir,—Could any of your readers tell me the ae Gene to put on 
galvanised sheets to prevent their sweating inside? I find 
great trouble from the drops falling on the machines, Inquirer. 


WOODLEY'S HARVESTER.’ 
‘ (To the Editor of The Bngineer.) 

S1r,—I shall be glad if any of your correspondents will send me the 
name and pe he ‘* Woodley” or “ Uttley,” or some such name, who 
is a maker of Woodley’s harvester. HARVESTER, 

Lincoln, February 26th. 


PHOSPHOR BRONZE. 
(To the Bditor of The Engineer.) 


merits are due. 


ALEXANDER Dick. 
110, Cannon-street, London, E.C., February 26th. 


SUBSCRIPTIONS. 

Tae Enoreer can be had, by order, from any newsagent in or country 
at the various rail stations ; or it can, if preferred, be supplied direct 
from the office on the following terms (paid in advance) :— 

Half-yearly (including double numbers)... 4s. 6d. 
Yearly (including two double numbers) .. £1 9s. Od. 


credit occur, an extra charge of two shilli: 3 and sixpence annum will 

Cloth cases jor binding Taz Encinerr Volume, price 2s. 6d. each, 

A complete set of Tak Encineer can be had on application. 


nee _— um, 

Columbia, itish Guiana, Canada, Cape Hope, Denmark, 

France, Germany, Gibraltar, Italy, Malta, Natal Netherlands, 

ew Brunswick, Newfoundland, New South W. 


‘ales, New Zealand, 
Switeerland, Tasmania, Turkey, United States, 
Teun, da tat Africa, West Indies, Cyprus, £1 16s. China, Japan, 


Remittance Bill in London.—Austria, Buenos Ayres and Algeria, 
Mauritius, Sandwich isles, £9 58.” 


ADVERTISEMENTS. 


*," The charge for Advertisements of four lines and under is three shillings ; 
two lines one shilling and sixpence; odd lines are 
charged one shilling. The line averages seven words. When an advertise- 
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PATENT-OFFICE FEES, 

In our last impression we indicated the direction which 
any amendment of the existing patent law should take, 
and it will be remembered that we suggested three 
important modifications of existing rules, namely, the 
substitution of a fee of £1 for the present fee of £5 paid 
for a provisional protection; the substitution of twelve 
months for the six months during which provisional pro- 
tection now lasts; and the payment of Patent-otlice fees 
yearly instead of at the end of four months, six months, 
three yéars, and seven years, as is now the practice. We 
propose here to consider more fully than we could do last 
week the last of these three suggestions. With the initial 
fee of £1 we need not further concern ourselves at this 
moment. We shall assume that the inventor has got his 
protection for twelve months. This protection would be to 
all intents and pu as useful as a patent, from which 
it would differ indeed in few respects. The inventor 
could, with this in his pocket, exhibit his invention 


-|as he pleased; could negotiate for its sale; could 


enlist the help of capitalists; could make his arrange- 
ments to supply the demands of purchasers, The total pro- 
bable expense would be to him about £5, including draw- 
ings and patent agents’ fees ; for complete detailed drawings 
would not be needed, and the preliminary specification 
would not have to be drawn quiteso carefully as the complete 
Serer ge which would have to be lodged further on. At 
the end of the year a further sum of, say, £3 would have to 
be paid, and the patentee would then be in ion of 
a patent ; but the duration of the patent would be only one 
year. However, counting the year of provisional protec- 
tion, and the first year of patent, the inventor would obtain 
absolute protection for his invention for the sum of £5 paid 
in Patent-oflice fees. What his other expenses would be can 
only be matter of conjecture, and it is not needful to consider 
the question of their amount here, because it is not contem- 
plated that the new patent Bill should in any way regulate 
the sums that might be charged by the mes agent. Two 
years elapsed, the inventor would find himself called upon 
either to drop his patent or pay a further fee of, let us say, 
#£5,and so at the end of each year the patent might be renew- 
able on payment of an annual fee, increasing steadily in 
amount with the age of the patent. What the total amount 
should be we have already suggested, namely, £200 to £250; 
but the annual amounts should be so arranged that the 
total cost for the first five years should not exceed £25. 
After that period fees might increase rapidly, because it may 
be taken as a proved fact that any patent which it would be 
worth while to keep going more than five years would re- 
present a good dealof value, It is not easy,indeed, to imagine 
the case of a patent which had lasted five years, and on 
which the payment of £25 would be a heavy burthen. If its 
owner did not feel justified in paying such a sum, then the 
— could be worth nothing, and ought to be dropped. 
e hold that as the age of a patent augments, it represents 
more and more value. Wecan cite acase in point, in which 
a patent for a manufacturing process dragged on a miser- 
able existence for three years, during which the 
patentee was endeavouring to place his goods in the 
market. He had no hesitation in paying the £50, 
however. About the end of the fourth year his 
began to find their way into favour with the public, 

and about this time he sold his American patent for a few 
hundred pounds. The success of the invention became 
assured ; and in the United States it was so great that he 


>| found it worth his while to buy up the last two years of 


the American patent for more than eleven times the sum 
for which he had sold it when it had fourteen years to run. 
It will be seen that in such a case as this the payment of a 
final fee of £50 for the last year would have no hard- 
ship at all, and such cases are by no means unusual. In 
point of fact, they are of every-day occurrence. It is not 
too much, perhaps, to assert that a patent six or eight _ 
old, under the new régime, which could not pay a fee of 
even £50, would have no existence. 

The green conferred by the annual fee system 
would be two-fold. In the first place, the pocket of 
the inventor would be spared, and patents would be 
placed within the reach of the poor man. But there 
is a more important consideration than this to be 
borne in min We are not underrating the first 
advantage; but the subject must be regarded by 
Parliament from more points of view than that of the 
inventor. The direct result of reducing the cost of patents 
will be a rush of applicants for them. About twenty- 
four thousand patents are taken out every year in 
the United States, and it is by no means improbable that 
as many will be taken out here. The vast number taken 
out at the other side of the Atlantic is, however, due in 
great measure to the rule of American patent law that only 
one invention shall be included in each patent. In this 
country a hundred modifications of the same ruling idea 
may be patented; but each modification must be patented 
in the United States. For example, Edison not long since 
took out no fewer than fourteen bpp w for improvements 

using electricity. The 
whole of these improvements could have been covered in 
this country by probably one, certainly by two patents. 
Thus so many B oery will not be needed here as are 


required in the United States to protect a given number of 


inventions; but on the other hand the initial-~fee, 
being much less than that paid in the United States, 
more inventions will be patented. Now the great 


| argument against cheap patents is that their numbers 


would be so great as to seriously hamper trade ; at every 
turn the manufacturer would be called upon to pay a 


will | royalty or stand an action for infringement, As we have 


previously stated, we believe that this t has not 
nearly so much weight as some folks fancy. It is, how- 
ever, highly desirable that it should be Teaived of all 
weight, and nothing will so effectively dispose of it as the 
annual fee system. Not long since we heard of a case in 
which a particular form of pump valve was used by an 
engineering firm. It was invented, if we may use the 
term, by one of the principals, who never considered it 
worth a patent ; but he was subsequently sued for a royalty 
by an inventor, whose patent was running the last of its 
three years, and who had actually never made a le 
valve of the kind, or taken any step whatever to aah ele 
patent, after he had paid the first £25. He regarded it 
as commercially worthless, and had let his invention drop. 
It will be seen in a moment that under the annual payment 
system such a case could not occur, as the patent would 
have only run one year. In a word, the effect of the 
annual system would be to kill off with the utmost 
certainty and celerity a vast multitude of useless patents, 
which will be called into existence by the initial 
fee, and thus the ground would be kept clear. But it 
may be argued, Would it not be better to keep the 
fees high, and so prevent the birth of patents, rather than - 
kill them afterwards? To which we reply, certainly not. © 
Under the proposed system scores of inventors will be: 
enabled to test the value of their inventions who cannot_ 
testthem now. Patenting an invention has been compared. 
to putting into a lottery. It need not necessarily be anything . 
of the kind; but it very often is. By the new system the= 
price of the tickets will be, so to speak, reduced, and in so 
far the great public of inventors will be benefitted; but- 
the annual fee would act as the guard to protect the 
manufacturer from being overwhelmed by a torrent of: 
pie The life of that which is worth prolonging will 

prolonged, the rubbish, after a year or two years’ trial, 
would be swept away and would trouble us no more. 2 

It'may be urged that the collection of annual fees will be- 
very troublesome. Just the same thing may be said of the’ 
income-tax, or the licence on metropolitan s' carriages; 
or a hundred other things. It will not be so troubleso: 
but that hundreds of men will be found quite willing to’ 
undertake the work in return for moderate salaries: Of 
course a staff of clerks would have to be appointed for the- 
purpose of receiving the fees and indorsing the receipts on. 
the patents ; but this is a matter of pure routine, office, 
detail, demanding no consideration at all in the Act of 
Parliament. Let it be stated that patentees must pay fees” 
every year or lose their patents, and the money: will be: 
paid. A comparatively moderate addition to the staif 
would enable the practice of insurance companies to be: 
followed, and a notice to be sent to every patentee ‘that 
his fee—with its amount—would fall due on such and such 
aday. It will be urged, probably, that as premiums mostly 
fall due on a particular day, there is little trouble in. this, 
and that there is no true parallel between patents and in= 
surances. If such an argument were pressed, we could cite 
the case of season ticket holders on railways as strictly 
analagous to that of patentees. Season tickets expire at 
all sorts of times, unless they are renewed ; but railway: 
companies make no difficulty about notifying the holders 
three or four days before the money falls due. It may be 
said that there will be more patentees than season ticket: 
holders. This we doubt ; but even if they numbered three’ 
or four to one, the illustration would still hold good,’ 
because season. ticket holders pay, as a rule, either four. 
times a year or three times a year, and thus each of them 
must get either three or four notices every year, while the: 
patentee would need but one. This ace it deserves 
the name, needs only to be grasped to shrink into approxi-~ 
mate nothingness, 


THE PROBLEM OF FLIGHT. ~ 

In another will be found a paper on the hovering of 
certain a mg birds, sent us by Mr. Lancaster. We 
have published this paper because its author has evidently 
given much thought to a very puzzling =n a queg= 
tion, too, which has exercised many minds in all parts of 
the civilised world for centuries. The statements madé 
by Mr. Lancaster are, however, so remarkable: that either 
of two things must be taken for granted—namely, Mr. 
Lancaster is mistaken, or there is some peculiarity in the 
action of wind currents on inclined surfaces which is ‘at 
present unexplained. The conditions do not, we think, 
warrant us in adopting the first hyphothesis without 
question. Mr. Lancaster asserts that he has watched 
certain birds for comparatively long periods of time, during 
which they remained suspended in a current of air without 
moving a wing; and he tulates from certain other 
observations t this phenomenon of suspension is 
unattended by any muscular effort on the pert of the bird. 
There can be no mistake concernin . Lancaster’s 
assertions, He evidently watched shat, and he no 
doubt fully believes all that he has said. It will be 
observed that there is a nearly uniform basis of agreement 
between him and Professor Hele Shaw, of Bristol, whose 
letters on flight have recently ap in our pages; and 
the testimony of Mr. Lancaster does not stand alone, many 
writers on the natural history of birds have stated nearly 
what Mr. Lancaster has stated in very similar words. In 
short, there is a considerable amount of reputable evidence 
that some birds can remain suspended—hovering—in the 
air for minutes, if not hours, without moving their wings, 
and without changing their places. 

It is not, perhaps, unkind to say that 2 the present 
the whole question of aerial navigation remained in 
the hands of the amateur. There are, of course, a few 
exceptions. What we wish to convey is that careful 
observations concerning the flight of birds are lacking, and 
that crude theories abound in plenty. There is the skilled 


professional observer of natural phenomena, and there is 
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the amateur observer. The latter has, up to the present, 
written and said and done nearly all that has been said, 
written, or done concerning flight. Now an essential 
difference between the highly trained scientific observer 
and the improperly trained amateur, is this:—The first 
understands that we know nothing of a great many causes 
save what is taught us by their effects, and that we can 
never be quite sure that a given effect is produced by a 
cause which has already produced a somewhat similar 
effect ; while the untrained observer is apt to mistake 
effects for causes, and to assume that when certain facts 
have been acquired by observation, enough has been 
done to enable the nature of the cause which has pro- 
duced these effects to be ascertained, constantly forgetting 
that the addition of one more fact might suffice to show 
that the assumed cause could either have no existence at 
all, or that it did not operate in the particular case stated. 
For example, in the case cited by Mr. Lancaster, it is 
evident that if he had succeeded in detecting any motion 
in the wings of even one of the buzzards of which he 
speaks, the edifice of theory which he has constructed 
must fall to the ground. Of course he will say that no 
such motion takes place, but this is just the point at issue. 
Mr. Lancaster seems to have trusted entirely to his 
unaided eyesight; and he probably formed a theory 
concerning the sailing of birds at an early stage. 
This theory would be sufficient to render every obser- 
vation he subsequently made doubtful as to accuracy. 
Let us suppose that some trained observer, without any 
theory or prepossession, provides himself with a powerful 
binocular telescope, and watches the proceedings of the 
buzzards referred to by Mr. Lancaster. It is clear that a 
statement made by him must possess more value as evidence 
than a statement made by a man who had a preconceived 
theory and had not a telescope. We do not reject Mr. 
Lancaster’s evidence, however, but we do say that however 
consistent it may be with the hovering performances of 
buzzards, it is not consistent with the laws of mechanics 
as taught daily in this and other countries, Itis not to be 
denied, however, that these laws may be based in some 
instances on insufficient evidence, and that the announce- 
meui of some new fact is not to be rejected with scorn 
simply because it seems to be or really is opposed to'text- 
book teachings. To assert that it ought to be rejected 
would be to say that nothing more remained to be learned 
concerning nature or natural laws. 

Mr. Lancaster would have us believe that a bird can 
remain at rest in a current of air moving at the velocity of 
five or ten miles an hour, and this without effort of any 
kind, save just so much as required to maintain equili- 
brium, prevent oversetting, and preserve the general 
inclination of the wings to the wed at the proper angle. 
We concede at once that if the bird can remain over 
one spot on the earth’s surface while the air moves beneath 
it, a powerful lifting effect will be produced. There 
is no doubt about this. If the bird is light enough, and 
the force of the breeze be strong enough, and the inclina- 
tion of the wings be sufficient, the bird will be carried 
upward, the horizontal path of each molecule of air being 
defiected downwards. If the bird does not rise at all, 
then the deflection will be represented by the sine of the 
angle made by the wing with the horizon. If the bird 
rose through a distance equal to this sine, while a molecule 
of air swept from the front to the back of the wing, then 
there would be no deflection of the air current; but 
neither would there be any upward impulse derived from 
the wind. If the bird fell, the deflection would be 
magnified ; when it is at rest then the molecular defiection 
will be something between the other two. All this is 
well known, and only needs to be mentioned. The whole 
question at issue is, What prevents the bird from being 
carried away horizontally by thecurrent? <A kite supplies 
a case in point. We have in it sustained flight due to the 
pressure of the wind on the under side of an in- 
clined surface. But kites cannot be flown without strings. 
The question is, Can birds do without the equivalent of 
strings! and apparently the reply made by all those who 
have given much attention to the subject is that they 
can. If they can, then there is a great deal about the 
action of wind currents not yet explained, and apparently 
wholly inexplicable. Ithas been gravely advanced that birds 
are able to divest themselves of weight—in other words, 
neutralise the action of gravity—when they think proper. 
The proposition is startling, to say the least of it; but we 
confess that to us it is not more startling than the assertion 
that a large bird can remain at rest in a breeze without 
effort of any kind. 

The surface of a bird resting in the air with inclined 
wings, may be divided into two portions—a horizontal and 
a vertical component. The vertical component will be 
small, but it is none the less real, and on it the current 
must operate to carry the bird away. By what means is 
this neutralised? Again, let us take the head and neck 
and breast of the bird; on these the wind must act. 
What resists this force? The only way out of the difii- 
culty is either to imagine that the air exerts no horizontal 
pressure at all, or that some: peculiar eddy action 
takes place on the upper side of the bird which 
operates to propel it forward. It is conceivable, for 
example, that if a wedge-shaped body were immersed in a 
current of elastic fluid, the base being directed towards the 
current, the pressure closing in behind on the inclined 
sides of the wedge would cause it to advance base first. 
We say that this is conceivable, but Mr. Lancaster asserts 
that he has made models which prove that it is a 
fact. There are, moreover, two circumstances bearing on 
the hypothesis, which tend to demonstrate its possibility. 
One is that if a flat, triangular board be towed through 
still water, it will offer less resistance if towed base first 
than if towed point first. The second is that Mr. Froude 
has demonstrated that a body immersed in a perfectly 
frictionless liquid would experience no resistance whatever 
to motion, provided eddies were not formed ; and on the 
other hand, an.immersed body at rest could not be put in 
motion by the moving liquid. Now the wing of a bird is 
thicker toward the front than toward the rear, and we 
have here a wedge presented base first to the current ; 


but it does not appear that the shape of the bird as a 
whole is just what is wanted to attain the required con- 
ditions. If it can be shown, first, that Mr. Lancaster 
is right in his observations, and if, further, the cause of 
the phenomena of sailing or hovering can explained, 
then will human flight perhaps become possible, and we 
would direct the attention of observers to the settlement 
of this point before they trouble themselves with any 
other. As we have already pointed out, given muscular 
force enough, or in other words, power enough, with a 
stated limited weight, and almost any wing will suffice for 
flight. But the buzzards and cranes apparently do without 
muscular effort very nearly altogether ; if man can learn 
this secret, then all the rest becomes possible; but before 
any progress can be made let us have accumulations of 
facts instead of groups of theories. It ought to be in the 
power of others to verify or disprove Mr. Lancaster’s state- 
ments. Nay, Mr. Lancaster can himself, with the aid of a 
— glass, do much to confirm or overthrow what he 
written. 


LONDON FIRES, 

Tue statistics of London fires have been carefully treated 
in our columns from time to time, and the subject, at the 
present moment, is one which engages considerable atten- 
tion, consequent on certain proceedings at the Metropolitan 
Board. We have also the benetit of Captain Shaw’s report 
for the year 1882. The number of fires in that year was 
1926, which, compared with the mean population of the 
year; shows 49°47 fires per 100,000 of the population. This 
is what has been called, in our previous discussions of the 
subject, the “ fire rate,” and affords a convenient mode of 
comparing the prevalence of fires in different years, while 
making due allowance for the continual increase in the 
number of the inhabitants. Houses and other buildings, 
we may presume, are multiplied nearly in the same pro- 
portion as the population; and hence, it might be expected 
that the census of the metropolis and the outbreaks of fire 
would preserve something like a fixed ratio to each other. 
The early statistics of London tires are doubtless defective ; 
but it has been pointed out that the growth of the fire rate 
in the later years has been so great that a large amount 
of the increase must be considered due to a real augmenta- 
tion of the ratio. In the sixteen years ending with 1848, 
the average annual fire rate was 33°26. In the next sixteen 
years it became 40°82, and in the next, which ended with 
1880, it was 48°36. The present series of statistics, recorded 
by Captain Shaw, commenced in 1866. In that year the 
fire rate was 44°3, and it will be observed that the figure 
for last year is much higher. But there are large fluctua- 
tions in the ratio. In 1870 it was as high as 60°7, dropping 
to 453 in 1872. The year before last it became 51°96. 
Taking quinquennial periods, we find the fire rate rising 
persistently from 1836-40 down to 1866-70, when it became 
50°8. In 1871-75 it fell to 47°76, and in 1876-80 it became 
463. It will be seen that the ratio has been greater than 
this during the last two years. The population per fire 
last year was 2021, as compared with 1924 in the year 
preceding. 

In order to test the efficiency of the Fire Brigade, we 
ought rather to consider the subject of serious fires. The 
absolute number of fires is a matter which the Brigade 
cannot control, although it is an important element in 
determining the degree of danger which has to be guarded 
against. If we take what may be called the “ serious fire 
rate,” that is to say, the number of serious fires per 100,000 
of the population, we may consider that we are going to 
the core of the subject. In doing this, we are limited to 
the period during which the Brigade has been an institu- 
tion appertaining to the Metropolitan Board. In 1866, 
when the task of protecting the metropolis from fire first 
devolved on that y, the serious fires were as high as 
25 per cent. of the total, and we may accept this as a 
somewhat striking proof that the Brigade at that period 
was altogether insutficient for the work it had to perform. 
The state of the case is very palpable when we observe 
that the serious fires in 1866 were as many as 326, or 
double the number they were last year, although the actual 
number of fires was 588 more at the later date than at the 
former. The fire rate was much higher last year than in 
1866, but the serious fire rate was lower in a very marked 
degree. In the five years 1866-70, the serious fires 
averaged 256 per annum, whereas in the two next quin- 
quennial periods they averaged 162 and 163 respectively. 
This brings the comparison down to the close of 1880, and 
we find that the average of the last two years is 165. If 
we compare the serious fires with the population, the best 
year is seen to be in 1872, when the rate per 100,000 of 
the population was only 3°6. During the last six years 
the rate has slightly exceeded 4. Last year it was 4°21. 
The highest fire rate, independent of magnitude, was in 
1870, when it reached 60°7. The serious fire rate was 
also high in that year, but was not at its maximum, that 
being found in the year 1866. The lowest fire rate was in 
1877, being 42°7; but we have already observed that the 
serious fire rate was lowest in 1872. 

We have shown on a previous occasion that the number 
of fires in the metropolis, relative to the extent of popula- 
tion year by year, exhibits signs of improvement from a 
period dating about the year 1870. The quinquennial 
periods show this very distinctly, ending with 1880. The 
two subsequent years have a higher ratio, but before the 
current period is complete this may undergo correction, 
especially as 1882 has a decidedly lower ratio than 1881. 
It will be an encouraging fact if the total number of fires 
occurring annually should persistently decline in their 
ratio to the population. If this point becomes clearly 
established, it may be held to indicate that there was a 
considerable amount of “ fire raising ” in former days, as 
also that there is more carefulness, as well as, perhaps, 
more sobriety among people now than formerly. Con- 
cerning the magnitude of fires, we should like to see the 
low rate of 1872 maintained. For the present the Brigade 
appears to have gone as far as it can go in this direction. 
But with the improved appliances which are now coming 
into use, in the shape of fire hydrants, numerous hose 
carts, and an increased number of “ watches,” i 


with the introduction of electric fire alarm circuits, we 
may hope that further impression will soon be made on 
the domain of fire. In a recent debate at the Metropolitan 
Board, Mr. Selway claimed that the Building Acts, as 
administered by that authority, had been of great service 
in restraining the spread of fire in London. How far the 
Building Acts have really operated to this end may be a 
matter of dispute. But it would seem inevitable that the 
law must have been of service for this particular purpose, 
Yet the style of building in this era is rather favourable 
to the production of big fires. The use of lifts is 
fraught with peril in the event of a fire getting any hold 
of a building, and such contrivances are almost indispen- 
sable in the lofty structures which are specially character- 
istic of commercial enterprise. The erection of these 
Alpine edifices where the streets are little better than 
alleys in respect to their width is an ominous circumstance, 
The City abounds in instances of this kind, and the great 
fire which r in Wood-street a short time back indi- 
cated the mischief likely to arise from such a crowding 
together of colossal warehouses. Twenty-five fire-engines 
were battling with that conflagration, and it is said that 
there was no room for any more. This is the more likely 
to be true, seeing that the Watling-street steam fire-engine 
was absent. In fact we hear it stated that this particular 
engine never attended a single City fire all last year—a 
circumstance which may be attributed to the success which 
has attended the use of the fire hydrants and the hose 
carts. 

It is evident that a call which has long been put forth, 
demanding a more liberal development of the Fire Brigade, 
is about to be answered. The Metropolitan Board have so 
far exceeded their resources for the sustentation of the fire 
department, that they are compelled to ask for power to 
go beyond the narrow limits of the halfpenny rate. By 
the end of the present year the expenditure on the current 
account for the Fire Brigade will have overrun the income 
by £21,000. This excess is not due to any extravagance, 
the fault being rather on the other side. More funds 
must be found. It by no means follows that the Board 
require a rate of a penny in the pound because a half- 
penny is not sufficient. But the Board should be at liberty 
to spend what is necessary for the protection of London 
against fire. The Government contribution to the Brigade, 
amounting to £10,000 a year, is not likely to be enlarged, 
and there is no very strong reason to urge why it should 
be. The argument for an advance in the rate of contribu- 
tion from the Fire Offices rests on a very different footing, 
and there ought to be no serious objection in that quarter 
to an increase in the scale. Their £35 per million insured 
has been an admirable investment, and falls decidedly short 
of the 30 per cent. of the amount raised by the ratepayers, 
to which they were willing to submit in 1864. The 
insurance offices may fear that London is likely to be over- 
protected. It may not be to their interest that every fire 
should be put out as soon as the flame shows itself. If 
“serious fires” cease, or nearly so, people may conclude 
that it is scarcely worth while to insure. The “ tariff” 
may have to fall, and the enormous profits which have 
been reaped by the fire insurance companies during recent 
years may decline. But the people of London are not con- 
tent to be burned in their beds to please the Fire Offices, 
or to have their costly merchandise consumed, so that 
everybody may be scared into taking out a policy. 
Neither is it fair that the insurance offices neal hese 
the ratepayers to bear the whole cost of the improved and 
extended arrangements now coming to pass for the protec- 
tion of London against the ravages .of fire, and for ex- 
cluding the possibility of an overwhelming conflagration. 
After all, as we are bound to assume, in justice to the 
insurance companies, that they really wish to see a reduc- 
tion in the extent of metropolitan fires, there is the more 
reason why they should consent toa revision of the bargain 
made in former days, when, as we have shown, the Brigade 
was obviously far too weak for its work. 

The Metropolitan Board must be considered as promo- 
ting the interests of the Fire Offices, as well as those of the 
public, by the recommendation which they have recently 
made to the Home Secretary in favour of establishing a 
Court of Inquiry to investigate the origin of fires in certain 
cases, Such a system, if adopted, would tend to diminish 
the practice of incendiarism, and would also aid in detecting 
unknown sources of danger, besides assisting in the disco- 
very of improved methods for restricting the ravages of 
fire. It isto be hoped that the Fire Offices will take an 
enlightened view of the situation, and will co-operate with 
the Metropolitan Board in any reasonable measure calcu- 
lated to make fires less frequent and disastrous, Some 
valuable facts connected with the pecuniary of the 
question have just been given by Mr. G. B. Richardson, in 
a debate at the Metropolitan Board. One significant item 
is that the market value of the shares of four of the 
Fire Offices has increased by nearly £4,000,000 since the 
Board took possession of the Brigade in 1866. The insured 
property in the metropolis—in reference to all the com- 

ies—hasrisen from £315,000,000 in 1865, to £678,000,000 
in 1882. The amount contributed to the income of the 
Brigade by the Fire Offices last year was £23,000. We 
think the insurance companies can hardly be said to groan 
under the weight of the burden thus imposed upon them, 
In 1865 their contribution was £10,000, while the rate- 
payers contributed £30,000. Last year the ratepayers 
furnished more than £86,000, and that amount left a 
deficiency which has to be met. The burden of the rates 
may be said to have increased threefold, and the Fire 
Offices could not be held to have a grievance if their con- 
tributions were to advance pro rata, One little fire in 
“spe of one big one would save them a sum of money 
ar exceeding their entire contribution for a year. 


BASIC FURNACE-LININGS FOR DEPHOSPHORISING PIG-IRON, 

Ir appears from a recent paper, issued by Junghaug and 
Uelsmann, in Dingler’s Polytechniches Journal, that soda and 
potash carbonates are used instead of the corresponding chlorides 
of those metals, and that the durability of the lining is said to 
be increased by the addition of cryolite. The following modifica- 
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tion of the usual method of preparing the lining has been found 
to answer admirably :—The raw or calcined masses of lime, 
dolomite, or magnesite are ground and mixed with the flux; the 
mixture is then burnt to dust and worked up into bricks, the 
dust being rendered plastic with tar treated with 3 per cent. of 
flux. When the flux is made up of alkaline carbonates, ground 
calcined phosphate or bone-black, with the addition of a few per 
cent. of the alkaline carbonates, are used in the preparation of 
' basic bricks, muffles, &c. André states that the basic masses are 
to be burnt at a high temperature, then pounded and ground, 
and the powder thus obtained is formed into bricks by the 
addition of freshly prepared lime sulphate. Two per cent. of 
the lime sulphate suffices to form a plastic material. Borsig 
proposes to mix dolomitic limestone, either in a crude, calcined, 
or finely divided form, with from 2 to 2°5 per cent. of crude 
boracie acid, or 3 per cent. of fused and pounded borax. The 
mixture is used in a dry or wet condition for lining furnaces or 
for the preparation of bricks. According to the Society of Mines 
of Horde, and the Rhenish Steel Works at Ruhrort, limestone 
free from magnesia, containing not more than from 15 to 20 per 
cent. of silicic acid, alumina, iron oxide, and manganese oxide, 
may be used for the preparation of basic linings. The quantity 
of iron oxide present should not exceed 6 per cent. It was, 
further, found that phosphorus can be got away in the slag with- 
out the after blow, by the use of fluor spar equivalent to 
one-tenth part of the tribasic lime phosphate formed. 
Instead of fluor spar, alkalies, alkaline earths, or cryolite may be 
used. The dephosphorisation is also effected by blowing air into 
a reverberatory furnace having a basic hearth. Immediately 
before the introduction of the metal into the converter lined 
with basic bricks, it is recommended to add lime or a mixture of 
eight parts of lime and one of ferric oxide. The mass is heated 
and air blown in for from six to ten minutes when the converter 
is emptied, and the metal treated with a mixture of from two to 
three parts of lime and one part of ferric oxide free from silicic 
acid. The quantity of flux in the first blowing amounts to twice 
the weight of silicium and phosphorus contained in the original 
charge, while the quantity used in the second operation depends 
on the durability of the converter. The object of the addition 
of the second flux is to obtain a slag containing more than 36 per 
cent. of lime and magnesia, The basic flux may be replaced 
partially or wholly by manganese ores, cryolite, fluor spar, and 
caustic or carbonated alkalies, whilst phosphorite or bone-black, 
mixed with clay or asphalte, is used as a lining. After the 
decarburation of the iron bath the oxidation of the remaining 
phosphorus is effected by the introduction of oxidising agents, as 
ferric and mi ic oxides, into the iron. This operation takes 
the place of the after blow. 


PREPARATION OF STEEL FROM PHOSPHORISED CAST IRON 
AT CREUSOT. 


A paper by M. Delafond has recently appeared in the Annales 
des Mines on the preparation of steel from iron of this kind, 
and he finds that the problem is completely solved, both in the 
Bessemer converter as well as in the ordinary furnace, when 
basic linings of magnesian lime are employed. The removal of 
phosphorus is as satisfactory as could be desired, and the 
silicium is almost entirely removed, while the sulphur is also to 
a great degree separated. The basic steel is found to be purer 
and more uniform in texture than acid steel. The soundness of 
basic steel is more uniform than that of acid steel. Tires of 
both are found to be statically and dynamically alike. The 
formation of bubbles and blisters in the basic ingots has been 
avoided by raising the temperature before casting. In the 
furnace the basic process goes on more easily than in the 
converter, and the removal of phosphorus is likewise more 
complete. Metallurgists have then at the present time two 
different processes of forming steel, either in the converter or in 
the furnace ; in the one pure kinds of cast iron are treated in the 
ae with acid lining, in the other impure products are 
subjected to basic linings. The question then arises, if, under 
otherwise equal conditions, a complete refining follows as well 
with a basic lining as with an acid, why should not the basic 
lining be simply employed, so that the steel of greater purity, 
furnished by that method, be obtained? To this it may be 
replied that when the furnace is used, it would in many 
cases be advisable to replace the acid lining with a basic 
one, whereby, in fact, the work would offer no obstacle, 
It is quite otherwise where the converter is employed. 
Here the cast iron cannot be worked with a basic lining so 
advantageously as when the acid lining is employed. It is rich 
in silicium, which introduces great difficulties when the basic lining 
is employed. If, however, it be possible so to regulate the 
smelting furnace that the iron contains less silicium, the inter- 
molecular combustion may be so regulated that no sufficient 
heat shall be developed to maintain the metal and slag in a liquid 
state. Thus it is that the preparation of pure cast iron in 
basic converters presents difficulties. A mixed process may, it is 
true, be employed; the scorification, first in an acid converter, 
and then a further refining in a basic converter ; only this process 
would be costly and complicated. The future will decide what is 
best to be done in this respect. The white raw iron employed 
at Creusot in the basic process has the average composition :— 
3 = C; 130 = Si; 1°50 — 2°0 = Mn; 2°50 300 P; and0'20S, 
while the basic (1) and acid (2) om contain :— 


2 
Carbon .. « 0°40 
Silicium .. os ce ee 0.30 
Manganese .. .. .. .. 0°76 0 66 
Phosphorus .. .. 0°06 0°075 
Sulphur... .. .. 0°029 0°04 


The basic lining, consisting of dolomite treated with tar, has the 
composition, CaO = 53; Mg O = 85°8; and SiO, = 7°7, while 
the slags at the end of the decarburation (1) and dephosphorisa- 
tion (2) have the following constitution :— 


1 2 
Iron and manganese oxides .. .. 11 .. .. il 
Alumina and chromium sulphates 


PROFITS AND WAGES, 

BrtweEEN these there is just now a disproportion which is telling 
to employers’ disadvantage, and of which complaints are loud 
upon the trading exchanges, These complaints are nowhere 
heard witr more distinctness than in the mining and the iron- 
making centres. At this there need be no surprise, since it 
8 declared to be capable of proof that, as to colliers’ wages, they 
are in Staffordshire, it may be, 30 per cent. above the minimum 
rate of about three years ago, whilst the prices realisable for the 
bulk of the coal sold is but little more than sixpence above the 
minimum prices of that time. The wages of the ironworkers in 
the same part of the kingdom are 20 per cent. higher than at 
the earlier date, while the prices which can alone be secured for 
much of the iron now being sold there show a relatively corre- 


disadvan compared with those cited in respect 
the coal trade. Whether the cause be to be found in the 


depreciation of gold as our standard of currency, or in the 


adverse climatic influences, or in the unsettled condition of 
legislation upon the United States Tariff, or all combined, it is 
beyond dispute that the profits of trade show a decided decline 
by the necessity for reducing quotations. Those prices alone 
are procurable for ship-plates in the North of England, which 
have led to drop after drop in makers’ terms; and the ship- 
builders assert that only by terms which such reductions render 
possible can they obtain new orders; and this week it is made 
known that the chief implement firms are dropping prices of 
mowers, and reapers, and binders, and the like 15 per cent.; 
ploughs 10 per cent.; and castings 5 per cent. All this time 
operative engineers’ wages, like those of colliers and iron- 
workers, have remained unaltered from the late considerable 
advance. If, under such circumstances, the operatives carry out 
their expressed resolve to oppose any step calculated to lower 
the scale upon which they are now remunerated, the tension in 
the relation between employer and employed which is beginning 
to appear will develope issues in which the operative must be 
the heaviest sufferer. 


AN APPALLING FEATURE IN BANKRUPTCY, 


A New terror will be added to death should Mr. Chamberlain’s 
Bankruptcy Bill become law. By the 56th section it will be 
enacted that when the estate of a deceased person is insufficient 
for the payment of his debts, he shall be deemed to have com- 
mitted an act of bankruptcy by the act of his dying! Thus 
disproving the truth of the old saying that ‘“‘a man cannot do 
two things, satisfactorily, at once.”” Thereupon, the Court may 
upon petition make an order for the administration of his estate 
as though he had been declared a bankrupt during his life-time. 
Nothing is said in the Bill as to the bankrupt’s discharge, but 
that will clearly be a matter of secondary inportance to him, 
though the omission is an illustration of the truth of another old 
saying that “the absent have no friends.” 


PROVISIONAL ORDERS FOR ELECTRIC 
LIGHTING. 

A sHort time ago we called attention to a draft pro- 
visional order prepared by Mr. J. F. Moulton, as an 
example of the draft order that had been lodged with the 
jms of Trade. The provisional orders have drawn 
adverse criticism upon some points; but the main features 
of Mr. Moulton’s draft seems to be recognised as satis- 
factory. The Board of Trade has just issued some draft 
clauses which they propose should be inserted in the pro- 
visional order. These clauses deal with certain points 
only, and do not — to give the framework of a com- 
plete order. A careful comparison of these clauses with 
the draft orders prepared by Mr. Moulton will show that 
generally his ideas have been followed. His terms 
“main,” “service line,’ “charging main,” “distributing 
main,” &c., are adopted by the Board of Trade, and 
what is more important to the public and the under- 
takers, draft clauses apply to the area to be supplied. 
Electric lighting is in its infancy, and work on a 
large scale will be somewhat experimental. Hence 
the orders generally specify two areas, A and B, 
which the undertakers have marked out for supply. Sec- 
tion or area A is comparatively small, but large enougb to 
enable the undertakers and the public to decide whether 
the lighting is successful. If it is successful the under- 
takers may proceed to light the larger area B. In other 
words, they undertake to experiment with A, and either 
give place to someone else, or in due time to proceed 
with Two years may elapse before the undertakers 
can be compelled to light part or whole of area B; then 
“any fifty owners or occupiers of premises situate in any 
part of the area included in B, which may be comprised 
within a radius of a quarter of a mile, and may not, for 
the time being, be included in the area of supply, may 
serve a notice signed by them upon the undertakers, 
requiring them to apply to the Board of Trade to direct 
that such part as particularly specified in such notice shall 
be added to the area of supply.” Three months’ grace are 
given to the undertakers to do the work, which may other- 
wise be removed and given to other parties. 

Other clauses have reference to capital. The undertakers 
are to set apart within six months and secure a sum equal 
to “one-half the amount required to execute the works 
necessary for the supply” of area A, which supply is to be 
made within two years, The supply may by the 
“ parallel system,” “series system,” or any other system 
approved of by the Board of Trade, and two weeks’ notice 
is to be given before the commencement of the supply. 
Distributing boxes may be erected and used, but must be 
of an approved pattern. A number of clauses speciall 
relate to the operations of a company. in this case the 
undertakers have to give certain notices and follow certain 
regulations as regards the local authorities. With regard 
to the supply on the parallel system—which really seems 
the only one contemplated—the current is to be suf- 
cient, at a constant pressure, and continuous, except 
by permission of the Board of Trade. The _pres- 
sure is not to vary more than 5 per cent. from 
the standard pressure adopted. This standard pressure 
“may be different for different points of any main, and 
for different hours during the period of supply, but it 
shall in all cases be within the fixed limits ”—in the case of 
continuous currents, not less than thirty and not more 
than 200 volts; in the case of alternate currents, not less 
than 50 and not more than 100 volts, the difference of 
potential in the latter case being measured by its maximum 
value during a complete alternation. The number of 
alternations per minute is not to be less than 600, unless 
by permission. The supply is delivered to two poles on 
the consumer’s premises, past which points the undertaker’s 
liabilities cease, and the resistance of the consumer’s lines 
is to be such as will not degrade the pressure more than 
2°%5 percent. A number of clauses refer to the appointment 
of inspectors and testing operations,as well as to compulsory 
supply. Three methods by which thecharge is to be made are 


| mentioned: (1) By the quantity of energy contained in thesup- 


ply; (2) by theactual quantity of electricity supplied ; (3) by 
the number of hours the consumer uses the supply and the 
maximum current supplied. Other methods may be used 
by permission. The meters used to measure the supply 


must be approved and certified. They may be hired from 
the undertaker or purchased outright, and must not be dis- 


connected without due notice. The consumer is to keep 
his own meter in order; but, if hired, this work falls to 
the undertaker. The mains are to be well insulated with 
an insulation resistance of not less than 1000 ohms per 
mile run, The conductors are not to be connected to earth 
except by permission; nor is the current to exceed a fixed 
value per square inch of section of pure copper of — 
conductivity, and the supply is capable of being turned off 
at some point outside the building. Safety cut outs must 
be used—easily accessible—to cut off the supply when the 
current increases more than 100 per cent, over the maxi- 
mum intended current. If the supply to a consumer 
exceeds 50 Ampéres it is to be taken from more than one 
pair of poles. Other clauses relate to the maximum 

tential allowance between points in the conductors, and 

tween the conductors and earth, all framed with a due 
regard to safety from personal injury and from fire. 

The Board of Trade clauses are as follows :— 


(1) The choice of the area of supply.—The clauses with regard to 
this are framed on the supposition that a fair area should be 
included in Schedule A, in which the undertakers may make an 
yea on and to which, if they find that experiment not 
sufficiently remunerative to induce them to extend their operations, 
they may be allowed to confine themselves; at the same time it is 
proposed that a further area should be included in Schedule B, to 
which the undertakers may, after feeling their way by their first 
experiment, extend their operations by degrees, subject to the right 
of the local authority, or, where the local authority are themselves 
the undertakers, of certain inhabitants, at any time to require ¢: e 
undertakers to forthwith extend their operationsoverany partof such 
area, or to resign their rights over such part. It is therefore 4 
gested that local authorities in’ whose districts companies are seek- 
ing powers would do well to take care that the area proposed to be 
included in Schedules A and B respectively are such as may fairly 
be included therein, having saeegil ¥ the future development of 
the supply of electricity within the district. If, owing to local 
circumst , as, for inst , in the case of small towns, they 
deem it necessary to allow the undertakers to include in Schedule A 
all the most remunerative part of the district, it will be for them 
to consider whether they should not propose clauses for withdrawi 
some part of the area included in Schedule A from the area 
supply if the undertakers decline to extend their operations beyond 
it in order to encourage other undertakers to come in and supply a 

er area, 

(2) The question of capital.—The clauses on this subject are only 
applicable in the case of companies. In such a case it is proposed 
that the undertakers should be required within six months to set 
aside and appropriate as a separate capital, for the purposes of the 
particular undertaking, such a sum as would appear reasonably suf- 
ficient to enable them to meet all probable demands for a supply in 
the area included in Schedule A; and in addition to this, and as.a 
part of such separate capital, to deposit or secure to the satisfaction 
of the Board of Trade within the same period a sum of not less 
than one-half the amount which may be reasonably calculated as 
the capital necessary to enable them to execute the works which they 
are required to execute within two years in certain specified streets 
in Schedule A, and to supply electricity therein. Similarly, in the 
case of Schedule B, additional sums are from time to time to be 
added to the separate capital of the undertaking, and fresh sums 
to be deposited or secured in respect thereof as separate parts of 
the area included in Schedule B are added to the area of supply to 
such amounts respectively as the Board of Trade upon directi 
such additions to be made may prescribe. 

(8) As to the modes of supply.—The parallel system is the system 
of supply adopted as the standard system in these clauses, and it 
is not proposed at first to give a right either to the local authority 
or to private consumers to demand a supply for public or private 
lighting on any other system; the provision is made that with the 
approval of the Board of Trade any other system may be sub- 
stituted. Of course, by agreement any system whatever may be 
employed, provided that it complies with the regulations as to 
safety and otherwise, special provision being made in the clauses 
that if it is desired to supply at high tension for are lighting or 
other purposes this may be done under special regulations. 

(4) As to time of supply.—It is proposed that this should be con- 
tinuous, subject to six months’ grace upon first commencing supply, 
when the undertakers need only supply between sunset and sun- 
rise, and to a power on the part of the Board of Trade to permit 
special intermissions for the purposes of testing or otherwise. It 
may, bowever, be well for local authorities to consider in every case 
how far continuous supply is desirable for their district; as, how- 
ever necessary it may be thought in crowded cities, where artificial 
light may probably be in constant demand, where there is only a 
slight demand in the daytime, as in country towns, the small addi- 
tional convenience may not improbably be more than counter- 
balanced by the much higher price which must almost of necessity 
be charged for electricity where there is a continuous instead of an 
Intermittent supply. 

(5) As to price.—It is proposed that electricity should in all cases 
be charged for by meter, but as at present it seems doubtful 
whether there is any reliable meter for quantity or energy, a power 
is given to the undertakers to charge for the present, and until the 
Board of Trade otherwise direct, by the maximum current required, 
and the number of hours during which electricity is used. The 
latter, however, does not seem a very satisfactory mode of charging, 
and it is hoped it may soon be dispensed with, as there seems to be 
no doubt that meters for quantity and energy will soon be perfected 


Y | for practical use. 


(6) As to limitation of profits, revision of prices, monopoly, &c.— 
No clauses are ii dealing with the dom subjects. In the 
case of companies, the undertaking can be purchased by the local 
authority at farthest at the end of twenty-one years, at the then 
value of the plant. In the meantime, there is, in the first place, 
the competition with gas, which is likely to be very severe; and in 
the second place, the potential competition with other undertakers 
to keep down prices, as the Board of Trade see no reason whatever 
why such last-mentioned competition should not be an active and 
—_ force. The accounts of the uudertakers are open to all. 

© monopoly is, under the Act or the Provisional Order, granted 
or intended to be granted to them; and should ar neglect their 
duties in the district, or charge exorbitant prices, there is nothirg 
to prevent the immediate grant of a licence or Provisional Order to 
a competing set of undertakers in the same district. In the cae 
of local authorities there will be not only competition to look to, 
but also public opinion, and the Board of Trade prefer to rely upon 
the above considerations rather than to attempt to impose 
pee B restrictions, which in other cases have not proved tco 
success: 


It will not escape notice that the rules appear to be 
specially framed in the interests of the makers of low 
tension dynamos. They would practically exclude such 
machines as those of Gordon and Ferranti. There is not 
as yet a highly efficient low tension machine in the 
market, though we may say that good machines, with an 
electro-motive force of but 64 volts, are being made. 
Possibly the framers of the rules had these machines in their 
minds when they were drawing them up. The lower limit, 
30 volts, is simply an absurd superfluity, as a machine of 
such low tension is practically useless, save for limited 
incandescent lighting. Of course, the rules can only be 
regarded as provisional in more senses than one, and will 
probably be regarded as evidences of absurd ignorance in 
about five years. 
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THE WILKINSON TRAMWAY LOCOMOTIVE. 


ric.3 


A coop deal of attention has recently been called to the per- 
formance of the Wilkinson tramway locomotive, and we illustrate 
it above. It will be understood, of course, that the boiler and 
machinery are housed in the usual way. Fig. 1 is a one side 
elevation, and Fig. 2 the other side. Fig. 3 is a vertical section, 
the framing and wheels being omitted. The engine has a 
vertical Field boiler. The engines have two inverted direct- 
acting vertical cylinders A, the piston-rods of which drive two 
cranks on the shaft B. The crank shaft is fitted with a spur 
wheel ¢ gearing into a second spur wheel D keyed on the driving 
axle d, on which are also keyed the driving wheels D?. These 
wheels are coupled to the trailing wheels. It is claimed that by 
this method of connection of the engines to the driving wheels, 
the galloping or jumping action of the engine on the road that 
would take place if the engines were attached direct to the 
driving wheel axle without the intervention of spur wheel 
gearing is obviated. 

The steam from the cylinders is exhausted through the pipes 
G into two jackets E, fixed one on each side of the boiler F, as 
shown in Fig. 3, so as to be heated to the same temperature as 
the boiler. These chambers serve to superheat the steam after 
it is exhausted from the cylinders, thereby intercepting and 
partially evaporating any water that may pass with the exhaust 
steam into the jackets. From these jackets are led two pipes 
G 2, passing down and into the inside of the uptake P to the 
chimney P* of the furnace into a vessel H, made of cast iron or 
other suitable material, and suspended inside of the furnace by 
convenient stays or supports at any convenient distance below 


' the foot of the uptake P, this chamber H acting also as a dis- 


tributor of the heated gases amongst the tubes j. From this 
vessel a blast pipe I opens into the lower part of the chimney, 
thereby directing the exhaust steam which has passed into the 
chamber H up the chimney in, it is said, a perfectly dry, super- 
heated, and invisible condition. The vessel H is exposed to the 
greatest heat of the furnace, and it isclaimed effectually superheats 
and dries the exhaust steam, so that no water can be emitted 
from the chimney to the annoyance of passengers, and owing to 
the steam being expanded in separate vessels after leaving the 
manne of the engine, the pressure of the exhaust steam is 

by so much reduced as to minimise the noise of exhaust on 
reaching the chimney. The safety valves indicated at x are 
inclosed in a box z!, from which pipes 2? are led into one or 
each of the before-mentioned jackets, which reduces to a 
minimum the noise made when steam is blowing off from over- 
pressure in the boiler. The waste water pipes from the 
cylinders are also led into the side jackets. All water caused by 
condensation is led from side jackets into a steam and water- 
tight tank. 

A governor is employed, of the class known as “ Allen’s 
Paddle Governor,” to reverse the valve gear of the engine, 
and to apply the brakes when a speed is attained higher 
than is allowed by the authorities. This is effected by means of 
an excentric cam K fixed to the shaft of the governor, so that 
the cam is turned by the governor, when a certain speed is 
attained, into such a position that it presses up a lever against 
the adjustable spring balance , and opens a valve at # against 
the pressure in the boiler, and allows water or steam from the 
boiler to pass up the pipe # to the underside of a piston or 
hydraulic ram in the cylinder N, which is in direct connection 
with the lever of the reversing shaft L, and also admits steam 
or water to the underside of a piston or hydraulic ram in the 
cylinder N?, in connection with the brake shaft M, thereby 
reversing the engine and applying the brake at one and the 
same time. 

In the ordinary Field boiler the portion of the uptake or 
chimney which passes through the steam space at and above 
the water-line inside the boiler is liable to have loose scale and 
hard mud formed upon it by reason of the scum floating on 
the surface of the water becoming baked and attached thereto, 


The uptake P, or lower part of the chimney passing through 
the steam space of the boiler, being subjected to a very high 
temperature in ordinary boilers, wastes away very much more 
rapidly at this point than any other portion of the boiler. To 
prevent this it is protected by fitting a casing preferably of 
wrought or cast iron inside the uptake, where the same passes 
through and above the water line of boiler, as shown at R, 
between which casing and the uptake P an annular space is 
formed, which is filled with fire-clay. 

It will be seen that this invention is, like many others, a com- 
bination of old devices. Thus vertical boilers have been used in 
road locomotives by Chaplin, Thompson, and others. Vertical 
geared engines have also been used by many inventors. The 
getting rid of exhaust steam by superheating it has been 
practised for many years. An example will be found in More- 
land’s steam roller, working in St. James’s Park. The employ- 
ment of quieting chambers to keep down the noise of ex- 
haust steam is old. The novelty consists in the combina- 
tion. The idea of using geared tramway engines is, of course, 
not new ; but it has much to recommend it, and the system of 
dis of the steam by superheating it is, it is said, much 
to be preferred to the plan of condensing it in water tanks. 


FOG-SIGNALLING APPARATUS, 


We gave in our issue for 16th February an illustration showing 
a perspective view of Prof. F. H. Holmes’ patent “Siren” fog signal 
apparatus, and the machinery for operating it, as constructed by 
the Caloric Engine and Siren Fog Signal Company, of London; 
we also gave a brief description of the use and objects of the 
invention, and promised some details in a future number. 
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The apparatus consists essentially of (1) a pair of “ Buckett” 
caloric engines, having pumps for compressing air; (2) a large 
vessel for receiving the compressed air ; (3) automatic gearing 


and at times dropping off and choking or fouling the circulating 
tubes, and so interfering with the effectual circulation of the 


water, and thereby causing the tubes to burn out. To prevent 


this there is fitted on to the uptake inside the boiler, immedi- 
ately over the tubes, a removable dish Q, made of iron, copper, 
or other suitable material, so as to catch and intercept any scale 
that may have been formed on and drop from the uptake, and 
prevent it from falling upon and into the tubes. 


for opening the valves at given periods of time, and sounding 
the signal; and (4) Professor Holmes’ patent double note 
“ Siren” fog horn. We understand the company is in negotia- 
tion with the Commissioners of the Great International Fish- 
eries Exhibition for the erection of a special building in the 
grounds of the late Horticultural Society, at South Kensington, 
in which to place a complete set of apparatus of this 
description, so that our readers may have an opportunity 
not only of seeing the machinery in operation, but of 


having undoubted proof of the power of the Siren as a 
sound-producing instrument, for it is capable in calm weather of 
being heard at a distance of twenty miles. The arrangement of 
apparatus we illustrated is for light ship or signal station use, 
where the Siren can be placed in proximity to the engines, but 
there are many places in which it is necessary to separate them 
by a iderable distance, in which case other means than those 
we have to describe are adopted for operating the Siren automati- 
cally. We are informed that the Commissioners of the Northern 
Lighthouses propose to place a powerful fog signal on each side of 
the well-known Ailsa Craig in the Firth of Clyde. The Craig is 
a precipitous rock, having at one point only a small strip of 
land upon which it would be possible to erect machinery, 
but this is separated by about three-fourths of a mile 
from either of the points where the proposed signals are 
to be erected, some doubt consequently arose as to the possi- 
bility of conveying compressed air through two pipes, each three- 
quarters of a mile long, and automatically sounding the Siren. 
Before, therefore, the Board of Trade would authorise the work to 
be commenced, they required proof that it could be done, andithe 
company’s engineer, Mr. Charles Ingrey,"undertook to supply it, 
by conducting a full-sized experiment at the Isle of Pladda, near 
Arran, where there happen to be caloric engines and air pumps 
suitable for the purpose. The_ pipes were laid around the rocks 


Yy 


of this little island, and in less than a fortnight were complete, 
and proved to the satisfaction of the inspecting engineers. The 
importance of the establishment of these fog signals at Ailsa 
Craig cannot be overrated, and when erected will be an 
inestimable boon to navigators. We hope at some future time 
to be able to give a description of the manner in which this 
difficult piece of work is carried out, but we will now proceed to 
describe the apparatus at present referred to, which is intended 
to give a signal consisting of three sounds repeated in quick 
succession after an interval of 115 seconds; that is to say, the 
three notes, and their periods of rest, are given once in every 
two minutes—this arrangement of time can, of course, be varied 
as required. The Siren is made to produce a high, shrill note, 
somewhat similar to, but much stronger than a whistle, also 
a low note, such as from a deep and powerful horn. The three 
notes constituting the signal consist of two low notes and one 
high, or two high and one low, arranged to sound in the requisite 
order to produce the desired signal, which is intended to be not 
only quite distinctive from the signals emitted by Professor 
Holmes’ Sirens on board men-of-war, but also to make known 
to the mariner the particular station from whence the signal 
emanates. 


This will be better understood by assuming a series of stations 
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around a coast, each series being consecutively numbered or 
termed respectively a, b, c, d, e, f, and supplied with the 
double note apparatus. The following might, therefore, be taken 
as an example of how each station of the series might, by using 
a different combination of the three soundings, give a 
signal of a distinctive character, thus :— 


Station a.—High note. Highnote. Low note. 
» %—High ,, Low ,, High ,, 
» ¢—High ,, Low Low 
» @&—Low Low High ,, 
» @—Low ,, High ,, Low 
» f-—Low ,, High ,, High ,, 


The nxt series would commence again at a, but the distance 
between it and the preceding station a would be so great as to 
quite prevent any confusion, for the mariner would have to bea 


very long way out of his reckoning if he mistook one for the 


other. 

The Siren produces its powerful sound by means of two 
slotted cylinders, one fixed, the other gery | within it. The 
slots as they one another stop, or cut off the passage, of 
compressed air or steam, and thereby cause a series of vibrations, 
and consequently a musical note, the pitch of which is deter- 
mined by the speed of revolving slotted cylinders. In order, 
therefore, to vary the note it is only necessary to govern its 
velovity To accomplish this, Professor Holmes by one of his 
arraugements, forms his double-note Siren’ 2s shown in the 
sectional elevation, Fig. 1 :—b is the casing; A, the fixed 


slotted cylinder, and a the revolving slotted cylinder, which has 
attached to it the spindle B, carrying two discs g and g'. The 
air or steam enters by the ports E and passes;through the slots 
of the cylinders to the horn, in the direction shown by arrows. 
The slots are cut in each cylinder at opposite inclined angles, so 
that the motive fluid impinging against a number of inclined 
planes causes the inner cylinder to revolve with great rapidity. 

As the cylinder a revolves, it also turns the two discs g and g! 
upon the peripheries of which the bearing surfaces of levers 
ccc! cl, Fig. 2, press, under the action of the small pistons 
iii@a@, These pistons are operated by diagrams, to the outer 
side of which compressed air is admitted to the spaces — — — —. 
When tke high note is required, only one brake is put into 
operation, but when the low note is to be sounded both brakes 
are to be by which means the speed of the revolving 
cylinder is reduced. When the notes are being sounded, the 
pressure of air in the air receiver, of course, diminishes, but as 
the air for operating the diaphragms comes from the same source, 
the force exerted on the brakes lessens in the same ratio, and the 
friction on the discs g g' being reduced, the cylinder continues 
to revolve at a uniform speed; the pitch of the note is therefore 
maintained. This is of great importance. The ball-and-socket 
joint x at the top of the Siren is for enabling the horn F to be 
turned in various directions and set at any required angle. 

The automatic arrangement by which the Siren is operated is 
shown in the engravings, Fig. 3, 4, 5, 6, and 7:—The end of the 
crank shaft of the engine is formed with a screw P, which engages 
with a worm wheel 0. Upon this worm wheel is bolted a cam q? 
having short and long projections—that shown has one long and 


nection with Professor Holmes’ apparatus, but it is only now 
being brought before the public as an engine for general purposes, 
by the company which has-been lately formed to develope it. 
The engines in this particular instance are of horizontal construc- 
tion, this form being necessary for light ships where the height 
*tween decks would not allow of the vertical form. 

Fig. 8 below shows the general arrangement of the engine: 
a is a wrought iron-generator lined with fire-bricks, between the 
outer sides of which and the inner sides of the generator is an 
annular space, 6 is a door through which the fire is lighted in 
the first instance, and ¢ a door from which the ashes are removed 
before starting the next day. Air is forced into the generator 


by a pump d, and the air so pumped is divided into two cur- 
rents, one passing into the annular space {referred to, whence it 
descends beneath the fire bars, and so through the fire, the other 
passing into the upper of the generator above the fire, 
where the oxygen enters into instantaneous combustion with the 
carbonic oxide formed by the air which had previously passed 
through the fire. The intense heat causes expansion, or rather 
compression of the air, and a valve allows a portion of it to enter 
the cylinder ¢, where it expands and operates the piston, and so 
gives motion to the engine, a second valve opening at the proper 
time to allow of the escape of the hot air on the return stroke. 
The governor of the engine is so arranged that it determines the 


two short. The short projection opens the small valve R 


THE “BUCKETT"” CALORIC ENGINE. 


and the long projections open not only valve R, but a second 
valve Ri, e wales R is connected by a copper tube with the 


starting valve box ¢ of the Siren, which in its turn is connected 
by a pipe with the diaphragms of the first brake A. When, 
therefore, the cam opens the small valve R, air from the receiver 
m to a diaphragm on the top of the starting valve box ¢, 
and the area being greater than the starting valve, the pressure 
at once opens the latter and admits a vol of p d air 
into the Siren, at the same time also allowing a small quantity of air 
to pass to the brakeA. The Siren, therefore, having only the resist- 
ance of one brake to overcome, revolves at the requisite speed to 
produce the high note. When the long projection in the cam 
strikes the second valve R}, air passes by the pipe k', and 
operates the second brake, so that the extra friction reduces the 
speed of the revolving part of the Siren and produces the low 
note. It will, therefore, be understood that according to the 
shape of the cam, or, i.¢., according to the order in which the long 
or short projections are used, see forms in Fig. 7, so isthe high or 
low note formed, the spaces between the projections giving the 
period of rest between each note, and the time occupied in the 
revolution of the worm wheel, giving the interval of silence 
between each signal. The caloric engines which are used to 
operate the apparatus are of great interest, embodying, as they 
appear to do, improvements in this system of o motive 
power of a remarkable character. 


The “ Buckett ” engine has been used for some time in con- 


quantity of air to be admitted below or above the fire, so that 
according to the force being given out 
by the engine, the rate of consumption 
of fuel is regulated and the speed main- 
tained. Theg tor is charged with fuel 
from time to time, without interference 
with the running of the engine, and with 


The upper part of the generator a sup- 
ports a fuel chamber f, into which coke 
is passed through the door g. After 
the fuel has been introduced, this door 
is closed, and a small cock / is turned 
on; thisallowsasmall quantity of com- 
pressed air to pass from the generator 
into the fuel chamber, and to create an 
equilibrium of pressure upon the top 
and bottom of a conical feed valve 
which depends from a chain connected 
to a pulley inside the fuel chamber. 
When, therefore’ the wheel j is turned 
round, the cone descends over the fire, 
and the coke is free to fall. 

The cone being drawn up, the cock h 
is turned off and the door g removed, when the pressure in the 
generator keeps the cone tight up to its seating, and prevents 


wy 


but a very trifling loss of pressure. | 


escape of pressure. The pump k is for supplying the compressed 


air to the receiver for operating the Siren. 


AN AMERICAN RIVER STEAMBOAT, 


On the 15th instant a new steamboat, claimed to be the —_ I 
cargo boat in the United States, arrived in New York, from Fall 
River, on her trial trip. We learn from an American contem- 
po that in her design and build and in the application of her 

“— ing power, together with many other essential appliances 
for er navige 


ation, there has been a radical departure made from 


the conventional system of river steamboat construction. Her 
hull was built at Chelsea, Mass., and her machinery at the North 
River Ironworks, New York. This steamboat been con- 


structed especially for the ane, apboj of freight. 
The hull is built of wood—oak and hackmatack frame, with oak 
lanking, clamps, stringers, &c. It is 260ft. long—273ft. over all— 
Toft, 4in. beam—73ft. wide across the sponsons—and 17ft. — of 
hold. Her register tonnage is 2533 gross, 1723 net. A novelty in 
her construction is the absence of the conventional hog frame. 
its place, however, and to obtain the requisite lon tudinal vertical 
rigidity, a Howe truss—bridge frame—has been built in her hold, 
in which there is room to , as only the engines and boilers are 
intended to occupy the major ion of its capacity. The upper 
chord of this truss, which is 
ports the deck beams, and the lower chord is bolted to 


each frame. Additional longitudinal st rength is supplied, 
too, by a network of iron cross strappings on the Toside 
of her frame. These diagonal straps are of flat iro 
4 x §, and are connected to an iron belt plate 6 x 3, whi 
extends clear fore and aft parallel to and behind the clamp strake. 
This cross runs downward to and is fastened in the floor 


timber heads. e interstices between her frames are filled in 
with white pine, navy fashion, and the joints caulked, thus making 
her floor solid from stem to stern. ceiling is caulked also, 
that her com ents, of which she has four, may be truly water- 
tight. She has three watertight bulkheads, the or the colli- 
sion bulkhead, being 20ft. abaft the stem; the next one going aft, 
just forward of the forward boiler; the next just abaft of the after 
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boiler. Her main deck, or freight deck, is laid in yellow 
caulked, and sheathed over with 1} spruce. Between this 


ts two cylinders stand fore-and-aft in a line 
with its beam, and at one end, while the connecting-rod and the 
air-pump are attached to the other. The low- cylinder, 
being the farther out, has the longer stroke, and the connections 


The cylinders are—low pressure, 68in. 
44in. The strokes are 12ft. and 


never seen beam engin 
some 16 or 17 revolutions per minute. Its indicated horse-power 
is 2400, and at the present time it is the only marine engine of its 
type now afloat. 
e boilers are of the Redfield return tubular type, of which 

a few are in use now on the Hudson. There are two of them, oze 
placed forward and one aft of the engine. They were built of 
steel din. thick, and have been tested at 1501b. hydrostatic pres- 
sure per squareinch. Their intended working pressure is 80 lb. per 

uare inch. They have double shells, and are 17}ft. wide and 
15ft. long, the inside shells being 74ft. diameter. shell con- 
tains 110 3}in. tubes 12ft. long. e superheater to each boiler -is 
12ft. high, with 8ft. outside diameter and 4ft. 8in. diameter inside. 
This type of boiler we understand is in high repute in New York. 

Feathering paddle-wheels are turned by this novel engine, of 
which a few only are in use now in the States in Southern waters. 
The floats are 3ft. 4in. wide by 10ft. long. They have been built with 
extra strength, to withstand the ice and rough water of the winter 
season. The maximum obtained already, when the boat was 
light, was 17,5, knots per hour, and her average speed in all kinds 
of trim is calculated to be not less than 1 knots an hour. 
Speed is required in her special trade. She is fitted with a steam 
windlass and capstan, and steam steering , the invention of 
Mr. F. E. Sickles. The estimated cost of the City of Fall River 
is 250,000 dols., or over £50,000. 


TorPEDO Boats.—Messrs. Yarrow and Co., of P 
completed four second-class iy boats for the Admiralty, the 
last of which was tried on Thursday at Long Reach, on the 
Thames, in the presence of Mr. Allington and Mr. Andrews, of the 
Admiralty, ood he. Maiston, of Portsmouth. Formerly the con- 
ditions of trial were that these small craft should be pe through 
six runs at the measured mile, but as this test of endurance was 
not considered a sufficient guarantee against subsequent break- 
downs, they were required, previous to acceptance, to 
pass through an ordeal of two hours’ continuous full er steam- 
ing, loaded, during which the runs were to be made 


» have just 


customary upon 
In | the mile. At the trial of Thursday a speed of 17°27 knots was 


realised, the greatest which has yet been recorded of any second- 
class boats under the new conditions, The boats are provided with 
forward steam impulse gear, for di Whitehead torpedoes 
from the bows, as originally by the firm in conjunction 
with Captain Gordon, of the Vernon, and are to be despatched 
forthwith to Portsmouth for trial of their torpedo 
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| | and the upper deck is where all the freight will be carried, and its 
| capacity in bulk is estimated at eighty large car loads, all of which 
} | is secured and isolated from every other portion of the boat, and, as 
| | all “‘ working ship ” will be done on the upper deck, she is, in fact, 
| a floating warehouse. 
| 
| | 
| | 
| | prove as is desired, the high-pressure cylinder can be removed, and 
steam taken directly from the boiler by the low-pressure cylinder. 
By respectively. She is fitted 
Q e te FIC.8 | also with an independent donkey steam pump and boiler, which 
J % | combination can either “‘pump ship” or_be used as a 5 
ft £ throwing four large streams of water. When carrying 65 lb. of 
. steam pressure the main engine was run up to 30 revolutions, and 
its was a revelation to old steamboat engineers, who had 5 
Say 
| 
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THE FLIGHT OF BIRDS. 


Tue following paper on the flight of birds has been sent 
us by the author, Mr. J. Lancaster, of Wabash-avenue, 
Chicago, U.S.A. It contains several statements concern- 
ing the flight of birds which deserve the attention of those— 
and they are numerous—who are interested in an unusually 
attractive mechanical problem :— 

The theory of flight here given stands upon its own merits. It 
is based upon a multitude of facts, any of which can be verified 
without difficulty ; and until these are + dee to be unreliable, the 
theory seems to me to be impregnable, as it explains them all. I 
wish the reader to dismiss from his mind all notions of balloon- 
pe weights, or the use of any gas lighter than air to accom- 
plish buoyancy, as a factor in flight. Neither will it avail to 
consider any sort of motive verve for the working of paddles, 
or wings, or any moving mechanism whatever, to control direc- 
tion or effect translation; for, if flight can only by this 
means be made successful, man’s chances of imitating the 
birds is indeed small. I have delved in this unproductive field 
——— with only negative results, and am confident that 
nothing valuable can be found therein. About thirty years ago I 
listened to a conversation between persons of at least average 
ability on the possibility of man’s ever being able to make a high- 
way in the air. It was agreed to by all the parties that such an 
event was not only unlikely, but impossible, and the reason dwelt 
upon was that God had made the birds and not man to fly in the 
air. I was one of a family of new settlers on a broad prairie in 
Northern Illinois, and, going into the field soon after the talk 
alluded to, disturbed a flock of sand-bill, or whooping cranes, 
which arose with slow, steady beating of the air with their wings, 
and made their way to a more secure retreat. Two of the flock, how- 
ever, left the main body, and, slowly wheeling in a spiral flight, 
mounted upward to a height of three or four hundred yards, when, 
ceasing their wing movements they continued their upward motion 
in a spiral course until entirely beyond the limits of vision at a 
height of two or three miles. This was before the time of 
Darwin, and Herbert Spencer was unheard of, and my views in 
regard to the supernatural were doubtless the prevailing ones, 
such as had toned the talk I had listened to on the subject of 
flight. I distinctly remember my impressions of the scene as I 
lay prone on the ground for hours watching the rising of the two 
cranes into the upper ~ I said to myself, “‘ It is true ; man 
can never fly ; for a bird isa miraculous product of the hand of 
Divinity.” Shooting acrane at the first opportunity, its weight 
was found to be 91b., and its extended wing surfaces measured 
five square feet. It was 6ft. in alar dimensions, and there was 
110 square inches of surface to each pound of weight. The cranes 
were plenty, and, when migrating, sailed on fixed wings high in 
the air, sounding their peculiar note at intervals, which was audible 
when the bird was too high to be seen. The birds in the vicinity 
joined in the southward movement on the approach of winter 
in the way I have indicated, by a spiral, upward flight, made on 

ed wings after a considerable elevation was obtained by beating 
the air, and I have never observed a wing movement wt at any 
time while these birds were making their migratory passages. In 
spite of the mystery which in a tacit way enveloped the whole 
matter, I found myself intensely interested in it, and in all ways, 
and at every available time, was active in trying to comprehend the 
process by which a bird was enabled to sail on fixed wings through 
the air, and in the course of a few years had satisfied myself in 
regard to certain facts observed, having eliminated all errors which 
were conceivable. My views in regard to the character of flight 
during this time changed materially, until I could see neither a 
natural nor a supernatural basis for the logic of the talkers who 
had first set me to observe this matter, but, instead, became con- 
vinced that a sailing bird was a working model from the workshop 
of nature launched in mid-air, which man could profitably take as 
Sates to work upon in obtaining atmospheric domini It is 
needless to recount my experiments, as they were overshadowed in 
importance by what followed, and I simply indicate that I succeeded 
in establishing to my own satisfaction 

These propositions :—(1) Sailing birds can maintain themselves on 
rigid wings for any length of time in the air, either in a calm or 
moving condition of the atmosphere, and translate themselves at 
will, either with or against the current, or obliquely to it, or either 
up or down. (2) They do this without fatigue. They travel with 
great velocity through the air with no more effort than sitting on 
a chair requires of a man, or perching on a tree demands of a bird. 
(3) ———e the observed facts into a hanical stat t, they 
assume this form—viz.: that a given weight, say 9 Ib., distributed 
in a nucleus flanked by flat surfaces, the whole in the shape of a 
sandhill crane, may be sustained in free air by means of some rela- 
tion existing between itself and the atmosphere independently of 
any motive power exerted by itself whatever. Now the vital ques- 
tion, how is this done, if answered, will, @ priori, give to man 
dominion of the air. I say @ priori, for itis possible that there may 
bea change in the rule of operation aftera certain limit of weight and 
extent of wing surface was reached which would bar the ponderous 

y of man from the benefit of the causes which make possible 
the flight of the crane. It is hard to imagine any such con- 
dition of things; still the reservation is a pertinent one, and must 
be made. I progressed no further than this point for twenty-five 
years. That the bird could move against, or with, or obliquely to 
a current of free air on immovable wings, totally unsupported 
from without, was a fact continually before my eyes. How it was 
done was a conundrum only to be given up. For myself, it was 
useless to attempt any direct experiment to accomplish flight, for 
if a model set before my eyes, which appeared perfectly to perform 
all that could be wished for, having complete dominion of the airy 
kingdom, was still so far beyond my comprehension as to present no 
clue as to how the thing was done, it would be absurd to endeavour 
to effect my object by a trial of chances without I had an infinite 
amount of time to work in. It is true I carved cranes out of wood 
and launched them in air only to see them go to swift destruction. 
I killed, and skinned, and stuffed the actual bird ; with great care 
weighted the effigy as I found it in life, only to see it made a toy 
of by every breath of wind ; but was not at all disappointed by 
these results, for I had fully anticipated them, and until some sort 
of explanation as to how the actual bird could perform its feats was 
obtained, I did not expect to make the first step towards success. 
About seven years agoI found myself without an occupation and 
without a family, when it seemed that my duties to others pre- 
sented no objection to giving my time to the solution of this pro- 
blem. I went to the gulf coast of south Florida, well down toward 
the capes, and resided there for five years continually, in the very 
paradise of sailing birds, where their habits the whole year round 
are well adapted to observation. The climate of this part of the 
country is very mild and delightful, summer and winter, and the 
perfect sterility of the soil and insular position warrant a healthy 
condition of things, so that one can live very closely to nature and 
not suffer. The cranes are plentiful, but their habits are not 
suited to observation; the carrion vulture, widely known as the 
turkey buzzard, and the man-of-war bird, being the best for the 
purpose. The buzzards exist in great numbers, are not alarmed at 
man’s approach, and are a much finer bird than the same species 
further north. They run to feathers more, and are more cleanly in 
their habits and much larger. They will stand over the beaches of 
the mainland at heights of from 30ft. to 100ft. for days together 
on motio’ wings, and a steady breeze of from five to 

fteen miles an hour blowing against them. At intervals they will 
wheel on either flank and pass fora mile either up or down the 
beach, or rise to an equal height and return, with no other object 
than to enjoy existence. These birds weigh from 4 lb. to 6 lb., 
and have a wing surface of about four square feet. The man-of- 
war bird is the most stylish of any of the sailing varieties. They 
weigh about 41b., and are from 6ft. to 8ft. in alar dimensions, 
with about four square feet of wing surface. eir pinions are 
longer and more narrow than either the buzzard’s or crane’s, and 


they have a power of translation through the air which far 
transcends the buzzard’s utmost effort. They float at heights 
of half a mile or more, and only when the wind is very high 
or unsteady do they stoop to the level of the buzzard. Now 
what do these birds revea]? I asked of myself. That they can 
stand motionless in moving air can be seen at once, for one can lie 
prone on the ground and at the buzzards for days, at a distance 
of 30ft., and many eerk tans touched them by suddenly stretch- 
ing out my hand. They are from 5ft. to 7ft. from tip to tip of 
wings, and their slightest movement can be detected. I here made 
several new discoveries, which it was not possible to make further 
north, where the habits of the birds are different. The movements 
required to change the direction were among the most important of 
these, as they gave me the first clue to the solution of the main ques- 
tion. When the bird passed to the right, that wing was flexed 
slightly, when the opposite wing at once drew forward, wheeling on 
the flexed wing. To pass the other way the left wing was flexed, 
in a similar manner. Another important feature I have found to 
hold good in all cases. To sustain flight on flexed wings, it is required 
that the air shall be moving against the bird, i.¢., in a direction 
opposite to its line of flight. When the bird is moving against the 
wind this is of course the case. When its motion is with the 
current, it invariably travels faster than the wind is blowing— 
usually about twice as fast. Thus if the air is moving at the rate 
of five miles an hour, and the bird travels with it, its rate of speed 
will be about ten miles an hour, when the air will be blowin, 
against the bird at the rate of about five miles an hour. In al 
cases where the bird sailing against the current wheels on either 
flank to a direction with the current it either beats the air a few 
strokes with its wings or descends to a lower level at the moment 
of making the turn, until a speed greater than the moving air is 
attained, when it can ascend or descend at will on motionless 
pinions. When the air is calm it is obvious that it will blow 
against the moving bird, whatever may be its line of flight. I 
have never seen a bird stand in motionless air on fixed wings in one 
place, and believe such a feat impossible. A sailing bird can attain 
high speed in perfectly calm air. On one occassion I had 
placed a barrel over the carcase of a catamount, which was 
removed the next morning at daylight in expectation of an arrival 
of buzzards. They were soon visible, coming from every point of 
the compass with great velocity. It was a dead calm, and I timed 
them from their appearance on the limit of vision till their arrival, 
and estimated their velocity at not less than two miles a minute. 
From many observations made in various of the country a 
motionless state of air seems far the best for the flight of sailing 
birds, yet, practically, to meet the imperative demands of the con- 
ditions of flight, it is indifferent whether the bird moves against 
still air, or the air moves against a still bird. It is seldom that 
the conditions are all favourable for close observation of a man- 
of-war bird, yet on one occasion everything was right. A 
brisk westerly breeze of twenty miles an hour was blowing, 
and a splendid specimen stood overhead at fifty feet distance, 
which was certainly eight feet in alar dimensions. Suddenly 
the bird seemed to quiver with excitement, and extending its 
wings to their fullest extent it darted obliquely upward against 
the wind over the waters of the bay for five hundred yards with 
great velocity—how fast I do not know, for the whole affair was 
over before I could consult my watch. The cause of the em 
was apparent. A fish-hawk had captured a dinner and was making 
off with it, when it was overtaken in a moment, and the booty 
changed owners. I noticed in a multitude of cases that this flight 
was attended with no discoverable effort on the part of the bird. 
The buzzard would retire at sundown to an old tree and keep up a 
turmoil half the night and be on the wing again at daylight. I 
have seen a hundred buzzards remain on the wing for fourteen 
hours continuously hovering over the carcass of a dead fish, in 
the vicinity of which I had placed myself, and facing for the whole 
time a breeze of ten miles an hour, and after their long day’s work 
they would descend and vigorously devour the carcass when I 
stepped a few paces away, exhibiting no trace of fatigue, thus con- 
firming a conclusion arrived at many years before that flight of 
this kind was attended by no exertion on the part of the bird. It 
was sometimes the case that the buzzards, after enjoying themselves 
in the air the greater part of the day, would —— become 
restless—flexing and extending their wings, elevating and depress- 
ing their tails, passing up and down the beach, and darting upward 
for a thousand feet as if they were very much disturbed. Finally 
one by one they wheeled inland and disappeared until not one was 
visible in any odio. On looking above to the level where the 
man-of-war bird was used to disport itself, the space was likewise 
tenantless, and not a sailing bird of any species was seen within 
the limits of vision. There appeared no cause for this. The 
breeze was still blowing seemingly unchanged in character. The 
sun shone in a cloudless sky as usual; the temperature was 
delightful, and the warm glow made existence a pleasure. Why 
this escapade on the part of the birds? The reason was this: 
Moving air differs greatly in character while having the same 
gene velocity. At times the flow will be steady, the 
whole body moving alike, as one homogeneous mass, which 
is the best condition not only for birds, but for sailing boats, 
as I afterwards discovered. At other times the flow is 
made up of innumerable whirls, and eddies, and broken 
currents, which fill the birds with disgust, and they retire from the 
field. A whirl of twice the velocity of the mass of air will strike one 
of extended wings while the other will be in an eddy of half the 
velocity, and if it were not for quick adjustment of the wing surfaces 
by the bird it would inan instant be capsized. This enforced labour 
is distasteful to the do-nothing habits of the sailing birds, and they 
quickly retire and wait for better times. It was noticeable that in 
light, easy-flowing winds the birds keep their wings extended to 
greater tension than when the air wasmorebriskly moving. Theman- 
of-war bird habitually floated with no more than two-thirds of its wing 
surface utilised, and the buzzards would often float in a breeze with 
half of their wing surface folded in a flexed pinion. Whenever the 
birds wished to move rapidly the wing was extended to its utmost, 
which could be readily seen whenever a man-of-war bird came within 
range of close vision. It is presumable from these facts that 
balancing will be the difficult region of artificial flight, especially 
the retaining of equilibrium in broken currents of air. As I have 
here intimated, the experiments up to this time, excepting those 
made to verify observed facts, were ‘barren of direct results, and 
the only valuable materials obtained were made by direct observa- 
tions of. the living birds themselves in their native element. From 
the facts thus obtained I framed the following theory of flight, and 
there is no movement of sailing birds which I have ever observed 
that can not be fully explained by it. 

Theory of flight.—To present properly the subject a diagram 
will be required. The theory is based upon the action of moving 
air upon flat surfaces. 


——— 


Let A A A represent a flat surface seen on the edge, and the dotted 
lines the current of air moving in the direction of the arrows. If 


the surface is placed dicularly to the current, as in 1, the 
whole force of the air will tend to carry the surface along with it, 


If it is placed at an angle of 45 deg., as in 2, half the force wil! 
it along with it, and half will raise it in opposition to gravity. If 
placed as in 3, a very much greater amount of force will be exerted to 
carry it against gravity than to carry it along with the current of air, 
and the forward thrust along the rear edge of the surface made by 
the air in returning to the path from which it was deflected by the 
surface will be greater than the whole force with which it is urged 
along with the current. The consequence is that the surface will 
be sustained in the air and move against the current, There are 
various conditions to be observed to produce this result. Within 
certain limits the width of surface must be properly related to its 
length, and both to the weight of the surface. There is alsoa 
certain angle of inclination of surface to the air current which, 
with a given width and length of surface and weight, will produce 
the maximum results of upward and forward movement. There 
are, however, no exact conditions required. There isa generous sur- 
plusage of upward and forward thrusting which is ample for all the 
purposes of practical air navigation. The whole business of flight 
on fixed wings is thus explained. The darting forward of the man- 
of-war birdat the extension of its long wing surfaces ; the wheeling of 
the buzzard on its flexed wing; the tense extension of the wings 
when rapid flight was produced, and the lack of fatigue in the 
flying bird, are all explained by this theory. The entire motive 
power is given by the air. The bird is called upon to make the 
slight motions to control direction and maintain equilibrium, and 
nothing more. Mark how perfectly adapted the surface is to the 
requirements of flight. If it is inclined a trifle more to the 
horizontal than in 3, no effect whatever would be produced by the 
moving air, and the weight would descend after the manner of a 
parachute. A slight inclination from 3 towards the vertical would 
retard momentum at once and throw the surface to the rear; while 
maintaining the inclination of maximum results favourable to 
flight, translation to unknown limits of speed through the air 
is expected. For it is to be observed that the passage of the 
surface when in the position of maximum results is absolute] 
devoid of friction; for the air is not only the framework in whic! 
the weight is held, but the motive power which propels it. The 
total amount of energy acting upon the surface we will call ten, in 
order to explain the matter, Eight units of this ten are used up 
in overcoming gravity; three-quarters of one unit are dissipated in 
carrying the surface with the air current; while one and one- 
quarter units are used in thrusting the rear edge against the cur- 
rent. We thus have one-half of one unit acting as a constant force 
thrusting the surface against the air. Excepting this one-half of 
one unit the surface is in perfect equilibrium, and if it were a 
mathematical surface indeed, and the air current a perfect homo- 
eneous movement, it would be constantly accelerated to unknown 
imits, for it would be a body acted upon by a constant force, and 
devoid of friction. This explains the great velocity of the flight 
of the salling birds in a calm, where the air is devoid of mixed cur- 
rents. Of course a bird is not without friction, as parts of the 
head and beak must produce it as well as the thick front edges 
of the wings. Yet their shape is well adapted to deflect 
the air-current into one of the differential factors concerned in 
flight. The disturbed character of moving air is, however, the 
great impediment to perfect flight. I have witnessed portions of 
days when the measured velocity of wind would not be over ten 
miles an hour, in which it was clearly impossible for a sailing bird 
to maintain itself in the air. e position of maximum results 
was so greatly interfered with by the necessity of incessantly 
changing the extent and inclination of the surfaces to maintain 
equilibrium in the agitated and conflicting whirls and eddies 
aids composed the body of moving air, that flight became 
too difficult even for a bird. I think it r ble to supp 
that man would long since have penetrated the secret of flight 
had it not been for this peculiarity. In the numberless chance 
trials that he has made, the clue would have been seized had 
not the conflicting currents so o the real issue as 
to keep it invisible and prevent all fruitful thought. Certain it 
is that the wind at or near the surface of the earth is ill-fitted 
for sailing birds to travel on fixed wings, and artificially-produced 
currents are totally unfit to experiment with in any manner what- 
ever. I procured a steam ame during my Florida experience in 
order to determine the rule of maximum results of the action of air 
on flat surfaces, but found that the current when utilised, either on 
the exhaust or pressure side of the fan, was unfit for the pu le 
It did not resemble a current of air at all, and a bird could no 
more maintain flight in it than in a vacuum. The only position 
that I found available was the top of a pine tree standing near the 
coast, or the roof of a building similarly situated, where the flow of 
a steady breeze was uninterrupted by any obstacle, and the further 
I succeeded in getting from the ground the better was the condition 
of the air. I never satisfied —_ in regard to what the position 
of maximum results was, and believe that no experiments in- 
tended to establish that position can be successful when conducted 
within half a mile of the earth’s surface, for nothing but a paren | 
homogeneous current of air moving at a fixed velocity can establis! 
that position without danger of error. An approximation to such 
position is all that is needed to enable man to navigate the air. 
The sailing effigy.—lf the foregoing conclusions are correct, it 
would seem that it ought to be within the scope of human inge- 
nuity to make an artificial bird that would so far imitate the 
natural one as to sail in at least one direction. If the air gives all 
the motive power and produces the phenomena of flight by its 
action on flat surfaces, according to fixed rules entirely within the 
order of nature, then a sailing effigy ought to be possible. This 
can readily be made as follows :—Take a stick of wood lin. square 
and 18in. long, and point one end. Slit the other end 3in. or 4in., 
and insert a piece of stiff cardboard 6in. wide and 1ft. long. This 
will represent the body and tail of the bird. Fasten on both sides 
near the pointed end a tapering stick 2ft. long, with the outer ends 
slightly elevated, and fasten to these and the body a piece of cardboard 
10in. wide and 2ft.long. Have the tail vertical instead of horizontal, 
asinthebird. Roundoff theouterrear corners of the wings for 3in. or 
4in. The imitation of the natural bird is nowcomplete. There is no 
need of exactness, as the air you are to try it in will bean unknown 
quantity, and it may just suit the shape you make. An indispens- 
able part is now to be added which is to preserve equilibrium, and 
is not used by the natural bird. A tapering stick, say > wide, 
three-eighths of an inch thick at the top, three-eighths of an inch 
square at the other end, and 18in. long, is used. This piece is to 
be securely fastened by a small bolt through the upper end of the 
body piece, about 5in, from the front end. It must be capable of 
adjustment by allowing the lower end to swing front and back 
through, say, 40deg. ‘To the lower end is fastened a muslin bag 
which will hold 21b, of shot. Expose the effigy to a breeze of from 
three to twenty miles an hour, from as high a situation as it is 
ible for you to obtain, by holding it by the pendant stick near the 
oa. Adjust the weighted stick forward or back, and add or sub- 
tract shot, until the effigy has a tendency to spring from your hand 
against the current of air, when it may be rel ata t of 
greatest steadiness of breeze. I have made hundreds of these toys 
with all kinds of success, but have never yet succeeded in getti 
one to travel beyond the limits of vision. They have proceed 
directly against the breeze for 500 yards, and obliquely, up or 
down, ‘or to right or left, within these limits, when they would 
lose their balance and come down. Sometimes almost any kind of 
one that was presented to the air would float creditably, while at 
others none would succeed. The pendant weight for maintaining 
equilibrium, though the best I have ever devised,-is far too 
sluggish for perfect work. The momentum of this weight 
prevents the best results, for if a succession of puffs of wind upon 
the same wing should occur quickly together, the weight would 
swing far enough in obedience to the impulse given to capsize the 
effigy. Such a succession of puffs is sure to occur sooner or later at 
= trial. These toys operate long enough, however, to prove the 
purely mechanical character of flight, and serve to materially 
strengthen the theory. 
Romance of the birds.—There has always been a sort of romance 
connected with the idea of a bird, and a man-of-war bird floating 
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high in the air somewhere between yourself and the constellations 
has a tendency to «yt sentimental anes in the beholder. 
There has been a good deal of pathos employed on skylarks, doves, 
and other denizens of the air, and yet the bird, though soaring sky- 
ward, is still earth born, It must seek some ‘‘ coign of vantage” 
in which to BD gee its cradle and rear its young, when its wings 
must be flexed and nicely folded to the body, in which condition 
it is altogether a creature of the earth. ere has also been 
much sentiment expended on a feather. Why was a feather 
solected for a bird? Because by its lightness and strength it made 
the best possible surface for that purpose, or because of its narrow- 
ness and adaptability for-being placed in layers, and of sliding 
together, it was the best possible thing to be nicely folded away on 
the creature’s body when it came to earth for food, or shelter, or to 
rear its young. Had the only object been to facilitate flight, no 
feather would have been likely to appear in the economy of nature. 
It is not required that man shall imitate a bird in all respects in 
order to make a highway of the atmosphere as the bird does. It 
seems to me that the great task was not to —— the flyin 
alone, but tomakeacreature who could command suchagreat area o 
flat surface and at the same time survive. For if the wing, in 
order to be a wing, should be always stretched, the animal must 
become the prey of any beast seeking food the moment it came to 
earth. It would get tangled in the bushes of the forest and come 
to destruction in various ways eeu. This necessity for flexing 
and folding the pinions has doubt) en afar more potent factor 
in determining the character of a bird than the requirements of 
flight, In this repect man has a vast advantage over the bird. He 
will use the surface only in flying, and then detatch it from his 
rson, a feat impossible in the latter. He will use shapes which 

experience teaches will give the best results, entirely free from 
the necessity of using only those which could be folded upon his 
own body. He will employ a wing, the character of which is con- 
trolled by the condition of his pocket-book, and not by the con- 
ditions of his existence. 

The way to success.—Hitherto, if history is trustworthy, the 
attempts to imitate the birds have been mere trials of chances, 
with no well-defined basis of operation to work upon, and certainl 
no plausible theory of flight underlying the whole scheme. It is 
not the best way to make a flying ap tus and trust one’s life to 
it at the first trial. Such a method has always been productive of 
failure. To obtain skilful control of a pair of wings, or any other 
description of surface which could maintain a man’s weight in the 
air, might pposed to d 1 at least as much skill and 
experience as to properly use a = of skates, or to ride a bicycle, 
even after the mechanism of flight has been perfected. It is to be 
expected, therefore, that many trials and changes must be gone 
through with by the first successful experimenter before the proper 
mechanical appliances are discovered; and I will indicate the 
course to be pursued which, in my judgment, will give the best 
results. No attention should be given to beating the air with the 
wing surfaces. To get a start in a calm a tower should be a 
from which a short descent could be made obliquely to obtain 
the initial speed requisite for light in still air. In a breeze no 
difficulty would be found in starting from the surface of the earth. 
Ishould use bamboo of the finest quality for the construction 
of the mechanism, putting it together after the manner of the best 
fishing-rods, and should take a sandhill crane or buzzard for a 
model to work The case to contain the person, corresponding 
to the body of the bird, and the surfaces on each side, say for six 
feet, should be made rigid, without joint or movable part. From 
this case to the extremity of the wings would be located the 
appliances to control direction and rate of a The normal 
status of all the parts should be the position of maximum results. 
To decrease speed or change direction this position would have to 
be modified by breaking the rear edge of the wing, by reducing or 
increasing its extent, or by changing the inclination of the surface, 
or by breaking the continuity of the surface, or in any other ways 
which would suggest themselves. No great pains need be taken 
before a trial in free air is obtained, as the operator will then 
doubtless get valuable hints how to proceed. The mechanism 
should be constructed so that the person could lie prone, face 
downward, in a nicely-fitting case well upholstered, and with his 
hands grasping handles controlling the devices for changing or 
maintaining direction, so that very smal' impulses of moving air 

elevating or de ing it, if it sho ound that such a 
was 

To make a trial.—Two posts should be planted in some open 
space each 100ft. or more in height, and, say, 100 yards apart, 
from the tops of which should be stretched a stout rope with a 

ulley fastened in the centre. Through this pulley a om should 
lead to the ground and be fastened to the back of the body of the 
device, while assistants hoisted it into the breeze. I estimate that 
200ft. of surface would be ample to maintain 3001b. in the atmo- 
sphere. The first new idea the operator would be likely to get 
would be concerning the tremendous energy there was in moving 
air. He would have no fear from that time that weight was going 
to seriously interfere with his success, and he would probably fin 
that he was constructing his wing surfaces in too weak a 
manner, After this, if there was any of the inventor’s pluck 
about him, he would make steady progress to the final solu- 
tion of the problem. It is likely that the perils of loco- 
motion in the air would attended with less danger than 
that of any other kind whatever. When it is remembered that 
space of only two dimensions suffices to accommodate all the 
movements going on at the surface of the earth, while space of 
three dimensions is utilised the moment you launch into air, it 
seems that there is room enough to maintain the entire population 
of the globe on the wing with very small danger of collision. 
There being no working mechanism in the case vital to maintaining 
positions against gravity, all the movable parts of the entire device 
might become deranged, and still the person could descend in 
safety, while the perfect manner in which control of direction and 
8 is secured, coupled with the nature of the devices required 
to do it, reduces dangers from accident to the lowest possible 
point. Loss of consciousness on the part of the operator might 
prove fatal, but, otherwise, the exercise of ordinary common sense 
would guard against all dangers. There is one obvious criticism 
of the theory here set forth which might be made with entire 
justice and sincerity, viz., that it invades the great law of the 
conservation of energy. The flight of a bird on fixed wings in a 
dead calm does seem to combat that rule; and for a short time 
I was perplexed at what seemed the necessity of either doubting 
the fact of such flight, or of the validity of such a law. The 
latter alternative was not possible, and to doubt the former was to 
discredit my senses in a very violent manner, which I could in 
nowise do, The difficulty in a { measure disappears when a 
clear idea is had upon what the theory attempts to do. For, 
observe, that it does not pretend to detail the exact manner in 
which the particles of air impinge upon the surface to counteract 
gravity. Neither does it follow those particles in their effort to 
escape from the pressure of the rear edge of the surface, and b: 
their reaction urge forward the surface upon the moving air. It 
does not explain the manner in which the particles of air are 
ped or associated nor the difference between still air and air 
n motion in regard to the arrangement of its particles. I have 
many reasons for believing that still air away from the surface of 
the earth rests in a tension which the passage of a body through 
it liberates, seemingly thereby making more air than there was 
before. On several occasions I have noticed phenomena of refrac- 
tion immediately in the wake of a passing bird difficult to explain 
on other hypothesis than a change in the character of the air by 
the flitting body. The theory is a generalisation of a multitude of 
facts, and is a proximate explanation of the phenomena of flight. 
What the ultimate explanation may be would require a longer 
season of experiment and observation to determine, and that know- 
ledge, when obtained, would throw no further light on the problem 
of man’s accomplishing the navigation of the air. 
The geological evidence.—That there is no peculiarity in the rule 


of the action of air on surfaces which would bar the weighty body 
of man from imitating the birds, seems to be suggested by the geo- 
logical record. Air-navigating creatures, as ponderous as an aver- 
age man, were certainly at one time in existence when the nature 
of the atmosphere was nearly similar to its present condition. 
Their modern still inhabit the air, showing that 
modification of bulk was produced by other causes than impossi- 
bility of flight. The ancient giants among the birds became 
extinct, doubtless from the same requirements which evolved 
the other natural ters to extinction, viz., that the con- 
ditions of existence favoured less ponderous forms. But, 
as I have noticed elsewhere, the conditions of man’s existence 
are not involved in any manner in artificial flight. No lesson can, 
however, be learned from the geological birds at all to be com- 
pared in importance with the present existing forms of bird life, 
and the only reason for alluding to it is to show that man’s bulk 
will prove no impediment to his success, In fact, it seems that 
nature has found no obstacle in her path to prevent the occupanc 
of the atmosphere by any form of life, however ponderous, Twhielt 
arises from the exigencies of flight—the difficulty being to endow 
the creature with the wing surfaces and at the same time preserve 
its life. From my standpoint, the wonder will be in the near 
future, not that man has at length made a conquest of the air, but 
that he did not do it centuries ago. I, LANCASTER. 
335, Wabash-avenue, Chicago. 
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THE PROGRESS OF TELEGRAPHY. 

THE first of the series of six lectures on the applications of 
electricity was delivered on Thursday evening, the 1dth of 
Febru This was on ‘‘The Progress of Telegraphy,” by Mr. 
W. H. Preece, F.R.S., M. Inst. C.E., of which the following is an 
abstract 

Telegraphy is the oldest practical application of electricity. 
It grew about the railway system, and was rendered a practical 
agent by the foresight of Robert Stephenson, I, K. Brunel, Joseph 
Locke, and G. P. Bidder, who were its godfathers in England. 
Electric currents are, as a rule, maintained for telegraphic purposes 
by the combustion of zinc, and in the innumerable forms of 
batteries, the conversion of zinc into sulphate of zinc is the root of 
the transformation of energy into that form which was utilised as 
electric currents. There are three forms of battery in use in the 
British post-office telegraph system, and in the following numbers: 
—Daniell, 87,221 cells; Leclanché, 56,420 cells; bichromate, 
21,846. Every administration has its own adopted form, differing 
in design, but based on one or other of these types. Magneto- 
electricity is applied for some forms of —— and dynamo 

hines are ionally utilised to supplement batteries. The 
various terms, electro-motive force, resistance, induction, and 
current, though measureable in definite units, have not yet become 
household words; but, having been admitted into commercial, 
legal, and parliamentary lore, they will soon be as familiar as feet, 
gallons, or pounds, Electric currents are conveyed from place to 
place either overground, underground, or submarine. 
ome nd.— Wooden poles, preserved in creosote, are employed 
in England, but iron poles are extensively used in the Coloni 


for the paper tape is now destroyed as soon as it has been read. 
Errors are of course inherent to all systems of telegraphy. A tele- 
graphist cannot see what he writes, nor hear what he says, and 
who is there that does not make mistakes, whose eye follows his 
pen, and whose ear takes in his own words? The Hughes type 
instrument, which prints messages in bold Roman characters, is 
much used on the Continent; it is in fact recognised as the inter- 
national instrument, but it has had to give way in England to a 
more rapid system of telegraphy. It is, however, solely employed 
for the continental circuits by the Submarine Telegraph Company. 
All long cables are worked by Sir William Thomson’s beautiful 
siphon recorder. 

_in ordinary working only one message can be sent in one direc- 
tion at one time; but by a simple and ingenious contrivance, by 
which the neutrality of opposite currents is utilised to convey 
signals, duplex telegraphy is rendered possible, so that two 
messages can be sent on the same wire at ds same time; and, 

a still further improvement, where currents of different pombe 
are utilised, four messages are sent on one wire—two simultaneously 
in opposite directions—at the same time. There are in England 
319 duplex and thirteen quadruplex circuits at work. The acme 
of efficiency in telegraphy is attained in the automatic system, in 
which manual labour is supplanted by mechanism in transmitting 
the messages. There are seventy-one circuits worked by these 
instruments, and 224 instruments in use, and a speed of working of 
200 words per minute is easily maintained upon them. With the 
hand alone from thirty to forty words per minute is the maximum 
rate attained, but by automatic means the limit is scarcely known. 
Since this system can be duplexed, and in many cases is so, 400 
words per minute on one wire are easily sent. By the use of high- 
speed repeaters, the length of circuit for automatic working is 
scarcely limited ; it would be easy to send 100 words per minute to 


ia. 

The growth of business since the telegraphs have been acquired 
by the State is enormous; 126,000 memmaee per week Sore even 
to an average of 603,000; but the mileage of wire has not increased 
in anything like the same proportion, the excess of traffic having 
been provided for by the great improvements made in the —s 
capacity of the apparatus. In 1873 the average number o! 
messages per mile of wire was 147, it is now 256. It is in press 
work that the greatest increase has taken place, 5000 words per 
day at the time of the companies have grown to 934,154 words per 
day now. 340,966,344 words of press matter were delivered in the 
year ending 3lst March, 1882. 

_ The development of railways has necessitated a corresponding 
increase in the telegraphs required to ensure the safety of the 
travelling public, and while 27,000 miles of wire in England, 
Scotland, and Wales were used for that purpose in 1869, at the 
end of December, 1882, the total had increased to 69,000 miles, 
equipped with 15,702 instruments, inst 4423 in 1869. The 
growth of business is equally discernible in the great cable com- 
— In 1871 the number of messages dealt with by the 

stern Telegraph Company was 186,000; in 1881 it was 720,000. 
This growth is equaliy striking in all civilised countries, and even 
in Japan 2,223,214 messages were despatched, of which 98 per 
cent. were in the native tongue. The mode of transacting the 
trade of the world has been revolutionised, and while wars have 


The conducting wire is almost universally of iron, but copper wire 
is much used through smoky places where iron is liable to rapid 
decay. Phosphor bronze wire is under trial, and is a very pro- 
mising material, as it possesses the conductivity of copper with the 
strength of iron. The improvements made in the quality of iron 
wire have been very great, and it conducts now fully 50 per cent. 
better than it did a few years ago. Electric tests have had a 
marvellous effect upon the production of pure metallic conductors ; 
copper has improved in a greater ratio than iron, and samples have 
been produced better even than the standard of purity. The 
insulators remain principally of porcelain, and their forms vary 
nearly with the number of individuals who use them; the only 
improvement of any value recently made is one which facilitates 
the very necessary process of cleansing. 

Underground.—Wires are almost invariably carried under- 
ground through towns. Copper wire, insulated with gutta-percha, 
incased in iron pipes, is the material used. There are 12,000 miles 
of underground wire in the United oo There is a great 
outcry for more underground work in England, owing to the 
destruction to open lines by gales and snowstorms; but under- 
ground telegraphs, wire for wire, cost at present about four times 
as much as overground lines, and their capacity for the conveyance 
of messages is only one-fourth; so that overground are, com- 
mercially, sixteen times better than underground wires. To lay 
the whole of the Post-office system underground would mean an 
expenditure of about £20,000,000. Hence there is no desire to put 
wires underground except in towns. Besides snowstorms are 
and far between, and their effects are much exaggerated. Of the 
numerous materials and compounds that have been resorted to for 
insulating purposes, gutta-percha remains the oldest and the best 
for underground purposes. It, like all other materials used for 
telegraphy, has been og mapor vastly through the searching power 
that the current gives.the engineer. 

Submarine.—The past ten years has seen the globe covered with 
a network of cables. Submarine telegraphs have become a solid 
property. They are laid with facility and recovered with certainty 
even in the deepest oceans. Thanks to such expeditions as that of 
H.M.S. Challenger, the floor of the ocean is becoming more 
familiar than the surface of many continents. There are at 
present 80,000 miles of cable at work, and £30,000,000 have been 
embarked in their establishment. A fleet of twenty-nine ships is 
employed in laying, watching, and aes the cables. The 
Atlantic is spanned by nine cables in working order. The type of 
cable has been but very little varied from the first made and laid 
between Dover and Calais; but the character of the materials, the 

uality of the copper and the gutta-percha, the breaking strain of 
the homogeneous iron wire, which has reached 90 tons to the 
square inch, and the machinery for laying have received such great 
vances, that the ——— Construction and Maintenance 
Company laid a cable across the Atlantic last year in twelve days 
without a hitch or stoppage. 

Ideas are conveyed to the mind by electric signals, and, in tele- 
graphy, these signals are produced at distant places by two simple 
electric effects:—(1) That a magnetic needle tends to place itself 
at right angles to a wire when an electric current passes through 
it; and, (2) that a piece of iron becomes a magnet when a current 
of electricity circulates around it. An innumerable quantity of 
tunes can be played on these two strings. Various companies were 
established at different times to work certain systems, but when 
the telegraphs were absorbed by the State, the fittest were 
selected to survive, and their number quently declined 

The A B C instrument is the simplest to read, for it indicates 
the letters of the alphabet, by causing a pointer to dwell opposite 
the desired letter. There are 4398 in use. Its mechanism is, how- 
ever, complicated and expensive, and it is being rapidly supplanted 
by the telephone. The needle instrument is the simplest in con- 
struction, but it requires training to work it. There are 3791 
employed by the Post-office, and 15,702 among different railway 
companies, As a railway instrument it is the simplest, cheapest, 
and most efficient ever devised, e Morse instrument, of which 
the Post-office possesses 1330, records its letters in ink, in dots and 
dashes on paper tape, and like the needle and A B C appeals to 
the consciousness through the eye; it also indicates the letters of 
the alphabet by sound, and thus utilises the organ of hearing. 
Sound reading is gaining ground in England with great —T 
There are now 2000 sounders, while in 1869 there were none, In 
America scarcely any other instrument is used, but on the con- 
tinent of Europe there is scarcely one. Acoustic reading attains 
great perfection in Bright's bell instrument, where beats of different 
sound replace the dot and dash of the Morse alphabet. Sound 
reading is more rapid and more accurate than any system of visual 

i or permanent record. In fact, norecord is keptin England, 


Tons their conduct has been expedi 
their penalties alleviated. 


PATENTS FOR INVENTIONS No. 3 BILL 
THERE are now three Patent Bills before Parliament, namely, 
the Government Bill, the Society of Arts Bill, and the Bill of 
which we reproduce the more important clauses below. The Bill 
is being introduced by Mr. Anderson, Mr. Brown, Mr. Broadhurst, 
Mr. Jackson, and Mr. Hinde Palmer. 


(1) This Act shall come into operation on the first day of Janu- 
ary, one thousand eight hundred and eighty-four. 

_ (2) Her Majesty may from time to time, by warrant under her 
sign manual, on the recommendation of the Lord Chancellor, 
appoint an officer to be called the Chief Commissioner of Patents 
for Inventions, and on the recommendation of the President of the 
Board of Trade two officers to be called respectively Second and 
Third Commissioners of Patents for Inventions ; and these officers 
shall hold their offices during Her Majesty’s pleasure. 

_ (8) The Treasury may fix the salaries of these three Commis- 
sioners at such annual sums as it deems proper, but not exceeding 
for the first Commissioner fifteen hundred pounds, for the Second 
Commissioner twelve hundred pounds, and for the Third Commis+ 
missioner one thousand pounds; and the Treasury may also provide 
such further moderately paid assistance as may be found necessary 
for carrying on the work of the office, but as far as possible con- 
tinuing those now employed. All payments under this section to 
be out of moneys to be provided by Parliament. 

(4) It shall be the function of these three paid Commissioners to 
do all the duty hitherto performed by the unpaid Commissioners 
and the Law Officers, whose duties shall thereupon cease, to take 
over the establishment frcm them, and to manage all the business 
of the Patents for Invention Office of the United Kingdom, and to 

erfect its organisation; more particularly in the matter of a 

ibrary of records and registers, so indexed and arranged as to 
facilitate searches, and to be easily accessible to the public under 
such reasonable regulations and small fees as the Chief Commis- 
sioner, with approval of the Lord Chancellor, may from time to 
time prescribe. On receiving a petition for grant of Letters 
Patent, they shall cause the registers to be searched for prior 
inventions on the same subject, and if any are found that seem to 
bar the claim to novelty, the petitioner shall be referred to these 
for consideration before any further fee is demanded ; and if the 
petitioner asks to be heard, the Commissioners, or one of them, 
shall hear him and may advise him as to further procedure. 

(5) Letters Patent for Inventions shall be granted for the period 
of twenty-one years from the date of application, subject to a pay- 
ment at the end of the seventh, and at the end of the twelfth, and 
at the end of the seventeenth years respectively, as prescribedin the 
Schedules appended to this Act; and the provisions of this section 
shall apply also and av to inventions—including foreign inven 
tions—that may have been previously patented abroad. 

(6) Letters Patent for Inventions granted prior to the commence 
ment of this Act, and then in force, shall exempted from the 
payments formerly prescribed at the end of the third year and at 
the end of the seventh year, so far as these payments have not 
become due at the commencement of this Act, and shall thereafter 
be liable only to the pra prescribed in the Schedules appended 
to this Act, and at the end of the twelfth year may be extended to 
twenty-one years, subject to payment of the sums prescribed in 
said Schedules, 

(7) After a patent shall have been sealed, the failure to pay the 
stipulated duty at any of the subsequent terms when due shall not 
invalidate the patent, provided at some period before the expiry of 
twelve calendar months after such due date the duty shall Love 
been paid, together with such amount of fine as is specified in the 
seer schedule of fines for postponed payments, but failing 
that the patent becomes void. 

(8) There shall be paid to and for the use of the Crown on the 
several instruments described in the Appended Schedules the 
duties and fines mentioned in those Schedules, and no others. 

(9) The term for provisional protection shall henceforth be 
extended to twelve months, and the patent when sealed shall date 
as of the day on which the petition for Letters Patent was left at 
the Office of Patents for Inventions by the applicant. 

(10) At any time subsequent to the sealing of a patent it shall 
be in the power of its owner to add to it such improvements as he 
may desire unless the Chief Commissioner shall decide that the 
improvement proposed is not a legitimate addition to the patent, 
but is more properly the subject for a new patent. For every such 
addition to a patent, or procedure connected with such addition, 
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ire along with the original patent. : 
fn) A ~ ten shall have to all intents the like effect as opie 
as 
against a subject, but the Secretary of State of any Department 


on both es. 

(12) Employment in the public service shall not preclude any 
person from taking out or owning a patent, or from any partici; 
tion in the privileges of a patentee, but this provision shall not 
apply to any person BF se in the Office of Patents for 
Inventions. 

(13) The short title of this Act shall be the Patents for Invention 
Act, 1883. 


Schedule of Stamp Duties. 


On the Specification .. .. 

On Letters Patent at the end of seven years .. 

On Letters Patent at the end of twelve years ‘ 
On Letters Patent at the end of seventeen years.. .. 
On certificate of record of notice of objections .. .. 
On certificate of every search and inspection.. .. .. 
On certificate of entry of assignment or licence .. 
On certificate of assignment orlicence .. .. .. .. 
On application for disclai ee 

On caveat against disclaimer .. .. .. .. .. -. 
On office copies of documents for every 9) words... 
On every addition to a patent one-half of the above stamp duties. 


Schedule of fines for postponed payments.—If paid within three 
months after due date, 25 per cent. on the duty then due. If paid 
not within three, but within six months after due date, 50 per cent. 
on the duty then due. If paid not within six but within nine 
months after due date, 75 per cent. on the duty then due. If paid 
not within nine, but within twelve months after due date, 100 per 
cent. on the duty then due. On every addition to a patent, one 
half the above fines. 
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THE SS. OREGON. 

In our annual article we referred at some length to the Guion 
steamer Oregon, being built by Messrs. John Elder and Co. The 
following additional particulars, authorised by Messrs. Elder, will 
be found interesting. 


The principal dimensions of the Oregon are as follows :—Length 
over ali, 520ft.; breadth, 54ft.; depth, 40°9 to upper deck, or 
48°10 to promenade deck. The gross tonnage is about 7500 tons. 
The vessel has five decks. The first or p de deck, extending 
the whole length and breadth of the vessel, is—with the exception 
of the parts forming the turtle decks at the ends—reserved for the 
use of the first-class passengers only. On this deck, amidships, is 
Pa the ladies’ boudoir, a fine spacious apartment, which will 

fitted up and decorated in a most tasteful manner. On the 
second or upper deck are the cabins for the officers and engineers, 
the smoking saloon and saloon entrances, also the kitchens, bakeries, 
sculleries, and other offices. These are chiefly contained in a large 
central deck house, 220ft. long by 32ft. broad. The extremities of 
the — deck are well protected by extensive turtle decks, that 
at the forward part extending about 100ft. aft from the stem. On 
the third or main deck are the cabins for the ngers with their 
dining-saloons, ladies’ retiring rooms and other accommodations. 
On this deck accommodation is provided for 340 first-class, 92 
second-class, and 110 third-class passengers. The first-class state- 
rooms are replete with all fittings usual in the highest class of 
passenger steamers. The first-class dining-saloon which is placed 
in the midship of 4 vessel, — of the —— space, 
is an ex ingly large and magnificent apartment, 65ft. lo’ 
54ft. wide and 9ft. in height, and is so arranged that all Rey Bed 
class passengers can dine together. Ample light and ventilation 
are given to the saloon by a large well Bs ft. ong by 15ft. wide, 
extending up to a large skylight placed on the promenade deck, thus 
allowing the skylight to be wf even in the stormiest 
weather. The total height in the saloon at the cupola is over 
20ft. Numerous large lights are also fitted along the sides of 
the saloon. The second-class saloon and accommodation is situ- 
ated abaft the engine room, and will be fitted up in a neat style, 
complete with all fittings tending to the comfort of the passengers. 
The whole of the after part abaft the jigger-mast will be fitted up 
in a substantial manner for the steerage passengers. The greatest 
care has been taken in the lighting, ventilation, and sanitary 
The fourth or deck can be almost 
entirely ‘or steerage passengers, or for Oo as uired. 
On this deck alone can, if vided 
for sag = mee The fifth or orlop deck is used entirely for 
cargo. e vessel has four iron masts with yards on the two fore- 
incandescent principle wi made, addi: tly to the general 
effect of the tasteful decorations 

Steam-steering gear of the best type is placed in the wheel-house 
under the after turtle deck, with connections for steering from the 
bridge amidships. Powerful hand-steering gear with double wheels 
is also fitted in the after wheel-house. A steam capstan windlass 
is fitted forward for the efficient working of the vessel. Five large 
steam winches are fitted at the cargo hatches for the prompt load- 
ing and unloading of cargo. Ten large boats are arranged on the 
promenade deck as far as possible beyond the risk of damage from 
the sea. In fact, the vessel is provided with all the most approved 
ae for navigating her, and for promoting the comfort and 
safety of the passengers. 

The for are they are 
compoun: ving werted cylinders, one high- " 
70in. diameter, and two low-pressure, each 104in. pene 
The high-pressure cylinder is placed between the two low-pressure 
cylinders, and all are adapted for a stroke of 6ft. The valves, 
which are of the equilibrium piston type, are placed between the 
cylinders, the high-pressure cylinder having one single piston valve, 
while each of the low-pressure cylinders have two piston valves 
connected by a crosshead. The valves are worked the usual 
double excentrics and link motion. The reversing of the engines is 
effected by a steam and hydraulic reversing engine. The crank 
costar of the journals ‘The and propeller shafting 
meter of the jo is 244i e i 
is also of Vicker’s steel. 

_ The surface condenser is placed at the back of the engines; 
it is divided into two parts, each of which forms an independent 
condenser for the corresponding low-pressure cylinder. The water 
is supplied to the condenser by two large centrifugal pumps having 
water per hour. e is er’s wil 
bronze blad 


manganese es. 

The boilers for supplying steam to the engines are entirely made 
of steel plates, and are nine in number. ey are double-ended 
and arranged in three groups with athwartship stokeboles. Each 
boiler is 16ft. 6in. in diameter and 16ft. Yin. long, having eight 
Fox’s patent ee furnaces 3ft. Gin. mean diameter, 
will enry, when fall, 1643 and wiih fall 

carry, when a com- 
plement of officers and crew, persons. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own ) 
THE iron trade continues to benefit by the finer weather, but the 
market still lacks vitality. Merchants decline to buy largely for 
export, and actual consumers mostly fine their purch to 
hand-to-mouth lots. On ‘Change in Birmingham to-day prices 
were fairly upheld on the basis of former quotations. Most 
hh was seen in the rates for “‘ marked” iron, since the com- 
ition is less severe in this branch than in second and third-class 
irons. Prices of these latter were very varied. 
The Earl of Dudley’s bars were quoted :—Lowest quality, 
£8 2s. 6d.; single best, £9 10s.; double best, £11; and treble best, 
£13. His lordship’s rivet and Tee-iron was :—Single best, £10 10s. ; 


ip | double best, £12; and treble best, £14. Hoops and strips of the 
Round Oak bran 


id were :—Lowest quality, £8 12s. 6d.; single best, 
£10; double best, £11 10s.; and treble best, £13 10s. 

The second leading house in the trade, Messrs. William Barrows 
and Sons, quoted:—Common bars, £7 10s.; best, £9; and double 
best, £10; plating bars, £8 ; best plating ditto, £910s. Their best 
angle, T, and rivet iron were £9 10s.; and double best, £10 10s. 
Hoops, if ordinary quality, £8; and best ditto, £9 10s. 

Makers of sheets for galvanising might have done an increased 
business if they would have accepted the prices which galvanisers 
offered. Certain of the prices which are being here and there 
accepted for singles delivered in London are very low, and it would 
be scarcely fair to quote them in the open market. For doubles 
£8 5s. to £8 15s. was asked to-day; and for trebles £9 5s. to £9 15s., 
but galvanisers declined to give these rates. 

The galvanised iron trade is without improvement. I have the 
best authority, however, for the statement that more galvanised 
iron was manufactured and shipped last year than in any previous 
twelvemonth. Prices for sheets of 24 w.g. bundled, delivered 
London, are £13 10s. to £14 10s per ton according to brand. 

Second-class bars are selling in parcels at from £7 to £6 10s. 
Common bars are tame at £6 to £5 17s. 6d.—prices which leave but 
little profit. Hoops for cotton tie making are rather more active, 
and some makers of nail rods and strips have pretty good 
orders. Hoops are £6 10s. to £7, and gas strip £6 12s. 6d. 
upwards. 

PThe Monmoor brand of hoops, rolled by E. T. Wright and 
Sons, was quoted at 16 to 19 w.g., £7 10s.; 20 w.g., of fin, 
£8 5s.; and 20 w.g., of fin., £9. " 

Proprietors of mills and forges in Shropshire, no less than 
Staffordshire, complained to-day of the scarcity of orders. Bars, 
wire rods, fencing wire, and plates and sheets, were all offered 
from Shropshire at figures slightly below those which would alone 
have been accepted three weeks ago. Makers were, however, 
compelled to adhere very nearly to the quotations which followed 
upon the reduction, after the quarterly meetings, of 10s. in the 
top quotation for marked bars, because of the firmness of best pigs 
and the stringency of the wages scale. 

Cold-blast all-mine pigs were again quoted £4 7s. 6d. to £4 5s., 
and hot-blast £3 5s. Even the bead figure was, however, with 
difficulty secured. Part-mines were £2 10s. upwards, and common 
cinder pigs a little within £2. Hematites were not pressed upon 
the market, and such lots as were sold went mainly to the stand- 
ing sheet firms. The Barrow brand was quoted £3 7s. 6d.; 

by an tshire pigs were tly stronger. For 
brands nothing under 48s. be 

In the coal trade a sale of 10,000 tons of forge quality took place 
at 6s. 6d. per ton at the pits, long weight. 


There is about being placed in this district a contract for a| pai) 


galvanised corrugated iron roof, for erection on an Indian sugar 
plantation. Some 100 tons of columns and wrought iron will be 
consumed on the job, which will be of the value of about £2000. 
Machinists who manufacture corrugating and other machinery 
for the galvanisers report that the demand is quieter, but that 
there have recently been good inquiries on Australian, Russian, 
and other foreign account, which it is hoped will result in business. 
Engine builders complain of the severity of competition, and 
See wae have to be quoted if orders are to be 


The manufacture of electric lighting machinery is proceeding 
satisfactorily, though quietly, in Wolverhampton. The Electric 
Light Storage and Engineering Company are turning out chiefly 
storage batteries. Wherever these have been shown they have 
obtained a good name, and one battery now being manufactured 
for private lighting in the metropolis upon the Edison system con- 
tains fifty cells. The company’s batteries for the Swan system 
mostly contain twenty-two cells. High-speed steam engines, of 
from 3-horse power to 9-horse power, some of which will run 1000 
revolutions per minute, and are practically noiseless, are being 
manufactured for driving electric machinery and wood-working 
machinery, and for use on shipboard, &c, 

An — advance in ironfoundry has been accomplished by 
Messrs. Thomas Perry and Sons, engineers, Bilston. ey have 
succeeded in casting wheels and pinions with helical teeth. The 
advantages, in the shape of increased strength and th of 


orders have been given out by pretty keen buyers at about 1s, per 
indication that the market is believed to have touched its lowest 


point. 

Tuesday’s Change at Manchester was well attended, 
but the market was dull. neashire makers of pig iron were 
holding for late rates, and although they are not able to get orders 
on the basis of their list quotations of 46s. 6d. to 47s., less 
delivered equal to Manchester, fair offers made during the week a' 
about 1s. per ton less have been declined. Local makers have 
still fairly good deliveries going on against old contracts, but the 
absence of new orders is necessitating some portion of the present 
output going into stock, For district brands prices are irregular; 
some makers are still holding for their late Vey of 45s. 10d, 
to 47s. 10d. for Lincolnshire, and 48s, to for Derbyshire, less 
24 per cent., delivered equal to Manchester; but these figures are 
out of the market, and to meet buyers some of the makers have 
been willing to cage, Rah ad ton. This has resulted in mode- 
rately large orders, which buyers bad been eae J back, being 
placed out for Lincolnshire forge iron, on the basis of 44s. 10d. per 
ton, less 24, delivered. : 

For hematites there are some fairly large offers in the market, 
at a little under 60s. ton, less 24 per cent., delivered here, 
At present, however, ers are not dis: to entertain offers on 
so low a basis, and for odd sales of s quantities, good foundry 
qualities have realised about 63s. to 64s., less 24. 

The finished iron trade continues extremely quiet, and some of 
the local forges are only kept partially going, owing to the want of 
orders. Prices are weak, and there is a great deal of = 
on the part of dealers. Some of the makers still quote £6 7s. 
for bars delivered into the Manchester district, but for actual sales 
it is exceptional where more than £6 5s, is realised, and hoops are 
offered at £6 15s. Shipping inquiries do not, as yet, develope any 
weight of business, and where offers are made they are for long 
delivery at very low prices. 

Messrs. Barningham and Co., of Salford, have secured the order 
for the whole of the fish-plates, points and crossings, and bolts and 
spikes for the Southport and Cheshire Lines Extension. 

Ironfounders, except a few firms who are engaged on 
work for mill construction, report that very few orders are 
given out, and in a large number of cases they are only kept going 
with greatly reduced staffs of men. Builders’ ne are com- 
peted for at extremely low figures, and I have heard of work being 
taken in the Manchester district at £5 per ton delivered, whilst the 
ordi quotations do not ave more than £5 10s, to £6 per 
ton. For ordi lengths of pipe uotations 
— £4 12s. 6d. to £4 15s. per ton delivered into the Manchester 

istrict. 

Visiting one of the foundries in the district, I came across a 
novelty in ranges which is being introduced by Messrs. W. and 
A. C. Russell and Co., of Salford, and which will illustrate the 
constant improvements going on in heating and cooking epee 
to which gas is applied. The combination ranges, in which gas 
and coal can be used in se te ovens, are a somewhat new 
feature ; but Messrs. Russell have an pesoeee & range in which 
gas and coal can be used either com or separately in the same 
oven, and which will be a decided step in advance of the ranges so 
far brought out. : 

The actual present condition of the engineering trades of this 
district shows no material change upon what I have previously 
reported, but in several quarters I hear that new inquiries show a 
decided falling off, and that the weight of new work in prospect, is 
not by any means large. ; 

There appears to be a growing demand for hot-air engines inthe 
Colonies and India, where they are being largely used to work in 
connection with pumps for i tion purposes. Messrs, W. H. 
ey and Co., of ord, who have extended their works 
specially for the manufacture of this class of motor, have at pre- 
sent a considerable number on order, and as these engines are 
handy for distributing the driving power as required, they are 
seldom made to ex 1-horse. 

I have received this week a copy of the fifty-eighth annual 
report of the Steam Engine Makers’ Society, whose head offices 
are in Manchester. Mr. James Swift, the Cony secretary, 
issues with it a very interesting address, from which at i 
can, however, only briefly summarise few iculars. e cash 
balance at the end of 1 amounted to 
income from all sources during the year 
£9238 7s. 8d., making a total of £18,009 8s, 1ld. The expenditure 
during the year has been £7941 4s. 10}d., leaving a balance 
on the year’s operations of £10,068 4s. » which represents 
an increase of capital of £1297 2s, of 
members has increased by 204, the number on the books being 
now 4951. A satisfactory feature of the past year has been 
the reduced amount paid out as donation to unemployed members, 
which has been £1472 18s. 2d., as compared with £2492 12s. 8d. in 
1881. This is, of course, an indication of a decided improvement 
in trade, with regard to which the report states that a 
pects are equally cheerful. The prosperity so far has been as 
to enable the members to secure an improvement in their wages 
and trade privileges, which has made their earnings equal to what 
they were previous to the reduction in 1878, and this had been 


action, which in the case of large wheel gearing are conferred by 
helical teeth, have long been recognised by engineers. Hooke made 
important investigations in this direction, and in 1808, a Mr. White, 
of Manchester, took out a patent on this principle. But the 
extreme difficulty of casting prevented the adoption of the p: 

Two or three years ago the manufacture was taken up by a 
German es firm, but there the wheels are being made out 
of cast steel; and it has remained for Messrs. P to cast them 
successfully in iron. After overcoming numerous difficulties, this 
firm are now making them out of best cold blast pigs. For six 
months past a pair of such wheels made by Messrs. Perry have been 
in operation at an ironworks in Cheshire, and ‘they have given no 
signs of breaking down, notwithstanding that the circumferential 
speed at which they are run is upwards of 3000ft. per minute. 

The demand for mill and forge ironfoundry, whether as new 
work or repairs, is very quiet; but dies for stamping purposes are 
here and there in better request. 

Dealers in agricultural machinery are this week in receipt of 
circulars from certain of the leading implement makers in various 
parts of the kingdom announcing important reductions in prices. 
On mowers and reapers the drop by some firms is 15 per cent., on 
ploughshares 10 per cent., and on agricultural castings a good 5 per 
cent. One of the chief harvesting machinery firms states the drop 
is “‘ due to their desire to aid in some measure the efforts of farmers 
to reduce their outgoings,” added to their ‘diminution in esta- 
blishment charges, due to the t increase of trade last season, 
with at least em promise for the present one.” 

A new list of prices has STP go by the operatives in the 
factory chain trade in the Old Hill, Cradley Heath, and Halesowen 
districts, who recently gave notice for a rise, and it will be sub- 
mitted to the employers. 

At the half-yearly meeting of the Wolverhampton Gas Company 
on Tuesday, the chairman announced that the profits had amoun: 
to £7559, which would enable the declaration of a 5 per cent. 
dividend for the six months. With the beginning of April the 
price of gas would be reduced from 2s. 6d. to 2s. 4d. per 1000 
cubic feet. The electric light had not yet affected the company. 


NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


secured by co down to ’ terms. th 


com 
but fs ' was dissolved about 


btained without any serious disputes with the employers, which 
in previous years caused an enormous drain upon the resources 
of the society. 

Ring -spinning is a ion which has long occupied the atten- 
tion of machi and engineers in this district but although the 
system has been largely adopted in America, several attempts 
which have been made to introduce it into the cotton mills of Lan- 
cashire have so far met with very little success, The question gave 
rise to an animated di ion at a meeting of the Manchester 
Association of Employers, Foremen, and Draughtsmen, held on 
Saturday, when a paper on ‘‘The Ring Spinning Machine” was 
read by Mr. W. H. tow. He briefly stated that theonly practical 
difference between the flyer frame and the ring frame consists in 
dispensing with the flyer and substituting a ring in the 
frame, and Mr. Beastow a whole series of advantages tha’ 
could be secured by the adoption of the ring ing 
Stronger and more even yarn from the same g and with the 
same twist could be obtained; the loss from waste was almost 
obliterated; practically unskilled labour could be employed; from 
50 to 75 per cent. more spindles could be put in the same 3 
the production per spindle was at least 25 per cent. greater and the 
cost of spinning from 15 to 30 per cent. less; whilst the machine 
itself was more simple in construction gearing, and had fewer 

to get out of repair. From the various patents which were 

i rd as out in connection with ring and continuous spinning, 
it was evident that it was exciting more attention and being more 
carefully studied than any other machine connected with cotton 

inning, and he regarded it as the spinning machine of the future. 
The discussion did not take a very favourable turn with regard to 
the ring spinning machine, and the arguments against it were 
pretty well set forth by Mr. John Nasmith, who is connected with 
one of the leading machine-making firms in Lancashire. Mr. 
Nasmith said he could mention men in Lancashire who asserted 
that they could spin better yarn in a mule than in either a throstle 
frame or a ring frame, and they might depend upon it there was some 

reason why the Oldham —. did not adopt the ring my 

use although mills were g constantly built or were 
constructed for mule spinning. The encies of the market 
necessitated a very e proportion of their manufactures going 
abroad in “‘ cop,” and this was one of the greatest disadvantages 
with regard to the use of the ring frame; spinning on weft was 
yarn was spun where it was woven; it 
was when th to export that their difficulties began. Mr. 
Nasmith added that he had just returned from the United States, 


of | and he might, without en that America could not 


ith in spinning. 
The late Manchester Saiontihe and echanical Society, which 
two years back, has been revived under a new 


|= 
there shall be paid one half of the initial stamp duties, and subse- 
quently one half of each stamp duty still remaining to be paid, as 
these may fall due on the original patent, or with proportionate 
fines for postponed payment. Any such addition to a patent shall 
any patented article, or any patented manufacturing process, on 
such terms as may be agreed on with the owner of the patent, or, 
failing such agreement, the Treasury and owner shall each appoint 
an arbitrator, and the arbitrators shall appoint an a in the 
event of disagreement, and the terms so arrived at shall be binding 

On petition for oo of Letters Patent .. .. .. .« 

On certificate of record of notice to proceed... .. . 

On the sealing of Letters Patent... .. .. .. .. 

| 
Manchester.—A depressed tone continues throughout the 
trade of this district, and although a few moderately large sales 
pig iron have been made during the week. orders have on ™_ 
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title—‘‘ The Joule Club”—which has been suggested by the name 
of a well-known local scientist, The present mem consist 
entirely of mage ye} who were conn with the old society, and 
Mr. G. E. Davis, F.C.8., has been elected the first president. 

The Corporation of Preston, who are carrying out the scheme 
for the development of the navigation of the river Ribble for 
which a bill is now before Parliament, have bought up the Ribble 
Navigation Company for the sum of £72,000. 

I understand that Mr. John Pearson, of Liverpool, of the well- 
known firm of Pearson and Knowles, the large colliery owners and 
ironmasters of Lancashire, has been appointed the new chairman 
of the Board of Directors of the Lancashire and Yorkshire Rail- 
way Company. 

cept that house fire coals are not moving off quite so briskly, 
there is no material change in the condition of the coal trade, 
Although the demand for round coals is only moderate, there is 
still an absence of any great pressure of supplies in the market,” 
and prices were maintained at last month’s rates. Engine fuel is 
generally in good demand, with the better sorts of slack getting 
scarce. Prices at the pit mouth remain as under :—Best coal, 
9s. 6d. to 10s. ; seconds, 7s, 6d. to 8s. ; common house coal, 6s, 6d. 
to 7s. ; steam and forge coal, 5s, 6d. to 6s, 3d. ; burgy, 5s.; and 
good slack, 3s. 6d. to 4s. 3d. per ton, 

Shipping is fairly good, but low prices are taken, and delivered 
at Garston or Liverpool, good steam coal can be bought at 7s. 6d. 
to 7s, 9d., with seconds house coal at 9s. to 9s. 6d. per ton. 

A conference of miners’ delegates has been sitting in Manchester 
this week to consider the restriction of the output, and — 
have been received, the nature of which has, however, not been 
5 cowed to transpire, as to the progress of the movement in various 


The Miners’ Conference were engaged all yesterday—Thursday— 
discussing the questions of the restriction of the output, but did 
not come to any decision, and the subject was adjourned for 
further consideration to-day, when it is expected some resolutions 
for the guidance of the colliers will be passed. 

Barrow.—There is no material change in the hematite pig iron 
market, but sales have been brisker and prices are steadier. There 
seems a probability that values may go up a trifle if prices are only 
maintained. There does not seem much reason to p scart on this 
account, as home and foreign consumers are showing a disposition 
to do business, and appear to be feeling their way for placing out 
contracts for the opening > of the shipping season. Prices are 
not quotably changed, 52s, 6d. being still quoted for mixed samples 
of Bessemer. Stocks are increasing,as the output is fully main- 
tained. Shipments, of course, are a ight, owing to the 
season. Buta large tonnage of metal will be exported so soon as 
ports are open. The steel industry is brisk, and very fair contracts 
are being secured. The value of steel rails is unchanged, being 
£4 12s. 6d. to £5 5s. per ton. Iron ore is 10s, to 12s. 6d. per ton at 
the mines. Iron shipbuilding is unchanged, but there is every likeli- 
hood of this industry being busy in a short time, as it is d 


Inquiries were not lacking, and consumers seemed not averse to 
consider the advisability of covering other requirements at the 
prices now current, The price as and obtained by merchants 
and some of the makers for No. 3 g.m.b. was ra gs ton, f.o.b, 
The majority of the latter, however, demanded 40s. 6d. for the 
same quality. The shipments of the few days show a decided 
improvement, and it is expected that they will be still better next 
month, when the navigation season opens. This may strengthen 
the market. On the other hand, it is thought that an addition of 
between 20,000 and 30,000 tons will be made to the stocks for 
February, a result tending towards additional weakness. 

The demand for warrants has improved somewhat, and as much 
as 40s. per ton has been obtained by some holders for No, 3 
warrants delivered f.o.b, 

The stock of Cleveland iron in Messrs, Connal’s Middlesbrough 
store on Monday night was 85,288 tons, being a decrease of 384 tons 
since last report. 

During the week ending Monday last 16,394 tons of pig iron 
were shipped from the Tees, The quantity for the soap to 
the same date was 47,203 tons. In the corresponding pe iod of 
January this quantity was exceeded by 3400 tons, and by 11,600 tons 
in Feb: last year. 

The finished iron trade has not improved. Prices remain about 
the same, and the competition continues very keen. The inquiries 
for plates are a little more numerous, but the angle and bar manu- 
facturers complain of a lack both of new contracts and of specifica- 
tions against old ones. Ship plates are quoted at from £6 to £6 5s. 
per ton; angles for shipbuilding at £5 2s. 6d. to £5 7s. 6d.; and 
common bars at £5 10s. to £5 15s.—all f.o.t. at works, less 24 per 
cent. 

The directors of Messrs. Palmer’s Shipbuilding and Iron Com- 
pany, Limited, have decided to pay an interim dividend of & Cor 
cent. for the half-year ending December 31st last. The dividend 
for the half-year endi 8, June 30th was also 34 per cent. 

Ata ting of the directors of Messrs. Bolckow, Vaughan, and 
Co., Limited, held in London on the 23rd February, it was decided 
to recommend a dividend of 74 per cent. annum for the year 
ending December 31st, 1882. It is intended to write off £40,000 
from capital expenditure, and carry forward £36,000. 

Messrs. J. L. Thompson and Sons, ag of Sunderland, 
have just put to work four of Tweddell’s hydraulic rivetters, and a 
~~ rivet heating furnace. The apparatus is giving entire satis- 

action. 

Messrs, Allhusen and Son, of Newcastle, have purchased a large 
site of land on the Durham side of the Tees for the —_ of 
erecting salt works similar to those of Messrs. Bell Bros. Messrs, 
Allbusen have acquired the salt royalty under the land, and intend 
to obtain brine in the same way as Messrs. Bell Bros. procure 
theirs. It is possible that Messrs. Allhusen and Son may build 
chemical works after a time, but at first they will use the salt they 
obtain at their Gateshead Works. Messrs. Bell Bros. are — 


that a few good orders have been secured. Other industries in 
steady employment. 


THE SHEFFIELD DISTRICT 


(From Our Own Correspondent.) 

THE official returns of coal sent to London from the South York- 
shire and Derbyshire coal-fields for January, show that Messrs, 
Newton, Chambers, and Co. are at the head, having sent by far 
the largest tonnage by rail. By the Great Northern line alone 
they sent 10,444 tons, and the total quantity they delivered in the 
metropolis was 20,662 tons. Clay Cross comes next with 16,908 
tons; then Grassmoor, 16.214; Eckington, 13,674; Langley Mill, 
12,909; Hucknall, 12,437; Blackwell, 11,959; Birley — the 
Sheffield Coal Company—11,421; Annesley, 8119; Staveley, 7930; 
Aberdare, 7339; Aldwarke, 3769; Wharncliffe, 3321. 

' The Nunnery collieries at Sheffield have been seriously flooded 
this week. For years these pits have been very troublesome to 
work on account of their liability to inundation, but the pumpi 
machinery having been very largely increased seemed to y a 
to the work up till last Friday, when the water was found to be 
within ten yards of the surface, or 30ft. higher than any previously 
known depth. This ing state of affairs caused inquiry to be 
made in the Manor pit, where the flood had occ . Mr. 
Emerson Bainbridge, the managing director, whose knowledge of 

mines is exceedingly complete, conducted a_ search 
along the arches, on which part of the present Midland 
station rests. When the station was erected it was built 
over the river Sheaf. The supposition is that in obtaining a 
foundation for one of the archways, the workmen came to a point 
just above where the coal crops out, and that the shaking of the 

— by the constant passing to and fro of trains had shaken 

lown a portion of what was the roof of an old working. What- 
ever the cause, it was found that through a — aperture the river 
Sheaf was pouring into it at the rate of 2500 gallons a minute. 
Prompt measures were taken, and the inflow of water prevented; 
but in spite of the most vigorous pumping, the water standing in 
the Manor pit level had increased on Monday to 800 yards. e 
week before the discovery no less than twenty-five million gallons 
were pum out, and this aoe ig Mea have to be greatly 
increased if work is to be continued. e Manor pit has not been 

— since Christmas in consequence of the water in the 
workings. 

According to the advance sheets of the statistical report of the 
British Iron Trade Association, the whole of the works in this 
country produced last year 1,673,649 tons of Bessemer ingots—an 
increase of nearly a quarter of a million tons over the production 
of the preceding year; and from the ingots there were rolled 
1,235,785 tons of steel rails, or an increase of over 212,000 tons. In 
the Sheffield district—which includes the Atlas, Stocksbridge, 
Pheenix Bessemer, Cyclops, Grimesthorpe, Penistone, Dronfield, 
Sheffield Steel and Ironworks—there are thirty-two Bessemer 
converters, of which twenty-six were in operation at the end of 
the year. In 1882 there were produced in the Sheffield district 
420,000 tons of Bessemer ingots, and 310,000 tons of steel rails, as 
compared with 392,812 and 285,469 tons respectively for 1881. 
This increase, though considerable, is not equal to the growth of 
the business in South Wales, and Cleveland and Durham ; of steel 
made by the Siemens or open hearth process during the past year 
the production in the Sheffield district in 1882 rose to 42,000 tons, 
an increase of 8000 tons over 1881. Scotland shows the largest 
increase. The total for last year was 436,000 tons, an increase of 
98,000 tons in 1881. Of these two classes of steel—Bessemer and 
Siemens—the Sheffield district still produces more than a fifth of 
the product of the kingdom. 

A very old Sheffield trade, the manufacture of combs, is gradu- 
ally dying out, owing to the Scotch and continental competition. 
The leading establishment in the town—Messrs, J. and J. Steven- 
son, Arundel Comb Works, Arundel-street—is about to be closed. 

An unpleasant reminder of darker days was _ us this week 
in. the rattening of a respectable inder, named James 
Beatson, who works at the Upper Cut Wheel, in the Rivelin 
Valley. Beatson left the Union a year ago by ceasing to pay his 
“natty” money, i.¢., his weekly subscriptions, and he refused to 
re-join the Union ranks. He was also believed to be willing to 
concede something to the file manufacturers in regard to their 
request for a 10 per cent. reduction in wages. Hence, his ‘‘ hull” 
was visited, and his bands removed, with twelve dozen of files. 
The bands have since been recovered, and part of the files, and 
Beatson has resumed working. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 
Ar the Cleveland iron market held at Middlesb on Tuesda 
last iron was offered at 3d. to 6d. per ton lower than the wee! 
ious. A little more animation among buyers was noticeable, 


tisfact rogress with their salt works at Port Clarence, an 
have decided to put down a second bore-hole. They have also 
drawn up plans for a complete chemical works. 

An interesting exhibition of models, sketches, and photographs 
showing the results of boiler explosions, was held at Middlesbrough 
on Saturday evening last, under the auspices of the Cleveland Iron 
Trade Foremen’s Association. The whole of the exhibits were lent 
by the Midland Steam Boiler Inspection and Assurance Company, 
4 whom they have been collected — the past twenty years, 
The chief engineer to the company, Mr. E. B. Marten, was present, 
and spoke on the best means of preventing boiler explosions. The 
President of the Cleveland Foremen’s Association said that in the 
Cleveland district there were no less than 4000 boilers under steam 
: giving out 200,000-horse power. 

employers connected with the North of England Iron Manu- 
facturers’ Association held a meeting on February 21st, and among 
others passed the following resolution :—‘* Having agreed mutually 
with the operatives for the reconstruction and strengthening of the 
action of the Board of Arbitration, it is resolved that the em- 
te give a month’s notice for the revival of Mr. Dale’s sliding 
scale of 1880, for deciding the rate of wages, from March 31st next, 
and for a ay hereafter to be arranged.” ‘is resolution was 
discussed the Council of the Ironworkers’ Association at a 
meeting held at Manchester on Saturday last, and the follow- 
ing resolutions were unanimously adopted :—(1) ‘‘That this 
Council, having fully considered the North of England Employers’ 
notice for the adoption of a sliding scale to regulate wages after 
March 31st next, are of opinion that sliding scales cannot be bene- 
ficial or give justice to the workman, no matter on what basis they 
may be arranged, unless means are adopted to prevent the glutting 
of the market by excessive over-production, the reckless com- 
petition, and unnecessary and uncalled-for reductions in prices 
made by some firms or their agents.” (2) ‘That to prevent 
the continuance of this reckless policy, a meeting of representatives 
from each lodge ot theassociation in the North of England beconvened 
for the purpose of considering this question, and adopting such united 
action as will check reckless underselling, which means a reduction 
in the es of the workmen, bankruptcy to the employers, and 
injury to the whole trade of the district.” Lodge — will be 
held on Monday next to discuss the matter, and elect delegates, 
and the delegates will meet at Darlington on Saturday, 
March 10th. 

Mr. J. W. Willans called a meeting on Monday last of the chief 
members of the Cleveland iron trade, to consider improved 
arrangements which he has devised for systematically taking slag 
and other refuse to sea, The most perfect system at present in 
use is that adopted by Mr. Edwin Jones, of the Normanby Iron- 
works, By this the entire cost, including 10 per cent. interest 
upon all the movable plant employed, has been reduced to 7d. per 
ton of pig iron. The cost of tipping upon elevated slag ti 
including redemption of the land used and a similar allowance for 
interest upon the value of movable plant, is estimated at 113d. per 
ton of pig iron by Mr. Willans. Messrs. Samuclson and Co., however, 
put the latter costat8d. There is no doubt but that the right way 
to dispose of slag in Cleveland is to take it to sea, and tip it there. 
To do this systematically and cheaply is the question which week 
by week is forcing itself yo the ironmasters. Hitherto it has 
only been done partially. e voyage per tide is now being made. 
If suitable slag receivers were constructed overhanging the river 
quay", of sufficient height to allow access below for the barges from 
half tide to half tide, and of sufficient capacity to hold 300 tons, 
then two voyages per tide could be e, and the cost of di 
would be greatly lessened. It is to be hoped Mr. Willans’ efforts 
will tend to forward the final solution of the difficulty. 


NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE Glasgow warrant market bas been very flat in the course of 
the past week, there being a still further decline in prices, The 
transactions of a speculative nature that have taken place have 
been upon a very limited scale, being in most cases confined to 
small lots which were being turned over amongst jobbers. But 
while the condition of the warrant market has en unsatis- 
factory, and the speculative demand for iron poor, ironmasters are 
doing a fair business in the better classes of iron, and they have been 
endeavouring this week to keep up their quotations. It is only in 
the case of very good orders that a slight abatement has been made, 
so that makers’ prices may be described as practically a 
The past week’s shipments of Scotch pig iron show a mar 
improvement in bulk over these of the a week, and the 
quantities being despatched this week are likewise upon a satisfac- 
tory scale, It is with the Continent that the extra shipping busi- 
ness is now doing, the inquiries from the United States being at 
the moment somewhat backward. The stock of pig iron in Messrs, 
Connal and Co.’s Glasgow stores has been reduced by 15,000 tons 
since last week. 

Business was done in the warrant market on Friday morning at 


from 47s. 6d. to 47s, 44d. cash, the quotations in the afternoon 
being 47s. 4d. to 47s. 8d. cash, 47s. 5d. one month. On 
Monday f transactions were effected at 47s. 64d. to 47s. 3d. 
cash, and 47s. 6d. to 47s. 54d. one month, the quotations in the 
afternoon exhibiting little change. The forenoon business on 
Tuesday was at 47s. faa. and 47s. cash, and 47s, 4d. to 47s. 44d. 
one month, the afternoon business being at 47s. 24d. to 47s. 
cash, and 47s, 5d. to 47s. 54d. one month. The market was firmer 
on Wednesday at 47s. 2d. and 47s, 5d. cash, and 47s. 74d. one 
month. To-day—Thursday—transacti took place up to 
47s. 74d. cash, and 47s. 104d. one month. 

The demand for makers’ special brands is pretty well maintained, 
and the quotations are as follows :—Gartsherrie, f.o.b., at Glasgow, 

x ton, No, 1, 62s.; No. 3, 54s.; Coltness, 65s. and 54s. 6d.; 

ngloan, . 6d. and 55s. 6d.; Summerlee, 62s. and 52s.; 
Chapelhall, 61s. and 52s.; Calder, 62s. 6d. and 51s.; Carnbroe, 56s. 
and 50s.; Clyde, 52s. and 50s.; Monkland, 49s. and 47s. 6d.; 
Quarter, 48s. 6d. and 46s. 6d.; Govan, at Broomielaw, 49s. and 
47s. 6d.; Shotts, at Leith, 64s. 6d. and 56s.; Carron, at Grange- 
mouth, 53s. (specially selected, 57s. 6d.) and 52s.; Kinneil, at 
Bo'ness, 48s, 6d. and 47s. 6d.; Glengarnock, at Ardrossan, 55s. 6d. 
and 49s 6d.; Eglinton, 50s. and 47s. 6d.; and Dalmellington, 
00s. 6d. and 49s, 

The imports of iron ore from Spain have only been moderate in 
quantity, but they were heavy in the preceding week, and this 
trade has of late assumed large proportions. The demand for 
hematite is slack, and prices continue low. 

The quantities of Cleveland iron being imported into Scotland 
have of late been ey limited, and there is a total 
decrease in the arrivals since the 1st January of 12,560 tons. 
The past week’s shipments, however, exhibit a considerable im- 
provement, amounting to 7586 tons, against 4897 in the corre- 
sponding week of 1882, 

The malleable iron trade is quiet, with a good business doing, all 
the works being kept busy, and the prospects are, on the whole, 
not unsatisfactory. At the same time the prices are too low 
to yield a satisf: profit, except, perhaps, in connection with 
orders for the shipbuilding trade. 

There is a gratifying amount of activity in the engineering and 
machinery trade. Locomotive engineers are well supplied with 
work, and it is reported that a new firm is about to start operations 
in this department in the northern district of Glasgow. 

The coal trade is still very dull in Fifeshire. There is a fair 
inland consumption at low rates, but the export department is very 
slack. No doubt the shipping demand will improve by and by. In 
the meantime, the reduction of 44d. per day in the miners’ 
wages has taken effect. The colliers are much dissatisfied, and 
threaten to restrict their labour to five days per week ; but as they 
are under obligation to work eleven days a fortnight, under the 
special rules, the employers are expected to prevent the restriction 
being put in operation. There has been rather more doing in coal 
shipments at some of the ports on the south side of the Firth of 
Forth. There is likewi-e a good trade being done at the Clyde and 
Ayrshire ports, where the prices show very little alteration. 

In the course of the past month the new shipping turned out on 
the Clyde was much larger than in any previous corresponding 
period. There'were twenty-one vessels with an aggregate tonnage 
of 33,560 launched, as compared with eighteen vessels of 28,300 tons 
in February, 1882. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

Ar the threshold of parliamentary inquiries, and rival dock and 
railway contests, a few facts relative to Cardiff may not be out of 
place, and to these I add a fact or two with regard to the great 
coal source—Rhondda. 

With reference to the minor elements of the port—imports— 
600,000 tons of foreign cre came in last year, 335,000 loads of hewn 
timber, and in all, 1,245,000 tons. The dock area is composed of 
78 acres belonging to the Marquis of Bute, 21 acres to the Penarth 
Dock Company, and 12 acres to the Glamorgan Canal Company. 
The new Bute Dock now in progress extends over 35 acres, and in 
addition there is a timber float.of 18 acres. Material additions 
will be made in the course of the year by the Glamorgan Canal and 
Penarth Dock companies, which will still furtLer increase the acreage. 

The growth of the docks and of Carditf trade, and the Welsh 
coal trade generally, may be gleaned from the following 
statistics, for which I am indebted to the ‘‘ Cardiff Tide Tables” :— 
In the year 1842 the total ae amounted to 220,000 tons only. 
This may be regarded as the starting point, as by 1852 they 
increased to 933,000 tons; by 1862, to 2,304,700 tons; by 1872, to 
2,921,300 tons; by 1882, to 6,109,000 tons. Even this large fotal 
for 1882 does not show anything like the immense coal clearance 
from the Rhondda Mag The official lists are not yet compiled, 
but it is estimated that last year the total —s of all coals 
sent for shipment and to various destinations by land amounted to 
9,000,000 tons. 

An important company has been formed lately, called the Garth 
Merthyr Steam Navigation Company, Llangynyd, Glamorgan. 
The estimate of the area is 16 million tons of coal, and an output 
of 750 tons daily for fifty years. The concern is a going one. e 
coal can be put into Cardiff at a cost of 8s. f.o.b. 

Two new ship companies are announced—the Ferncliffe, princi- 
pally a Newport Company, and the Castanos, Penarth, and Cardiff. 

The coal trade maintains undiminished vigour, and not only are 
prices stiff, but inquiries are on the increase. At Cardiff the block 
on the lines was very great last week, and this was cited as strong 
proof for a new line and a new dock. The charge against defec- 
tive railway service cannot, I imagine, be substantiated, considering 
the rolling stock of the Taff, and the admirable arrangements of 
its traffic service, but I expect that deficient sidings at the docks 
and want of more dock room may be the cause of the block, and 
this will all be remedied by the extensions and sidings of the new 
bills brought in by the Marquis of Bute. 

It was thought that the site of Penydarran Works—cleared off 
as old iron last week—would have been seized upon for tin-plate, 
wire, or kindred industry; but these trades are too dull to admit 
of it. I visited the sale last week, and saw the clearances after. 
There was quite a little fortune sunk underground. To anyone 
building steel works, and adopting modern appliances, the utter, 
waste and extra ce in arranging plant must have been at 
once ap} t. is was done from fifty to seventy years 
ago at least. The pillars were solid; the plates immense] 
thick, covering the earth like a pavement. Some little bit 
of modern addition on a simpler forin could be seen. This was in 
the time of Mr. Forthergill, who put a good many thousand 
pounds sterling into the renovations, but all went, asI said, for 
old iron. The dearest “ ain” was a lot of the old iron rails, 
made when iron was good. These fetched £6 per ton. 

Welsh steel rails are being made freely, and are evidently 
approved. During the week the mills nave been very active, and 
some large cargoes have been sent to port. One of these for the 
Cape Town Railway, which is being carried out by Government, 
amounted to 2500 tons, to Calcutta another of 2800 tons was 
forwarded, and the whole vid Newport and Cardiff came to 9000 
tons. This, I expect, was almost the largest of the old contracts 
that we shall see. Ironmasters are now looking forward to the 
spring business, and if it should turn out anything like the autumn 
and winter trade no one will complain. 

Tin-plates are very quiet. Cokes are at 16s. to 16s, 6d. Liver- 
pool and London, and charcoals do not exceed 19s, 


Kine’s ENGINEERING SocreTy.—At a general meeting 
held on Tuesday last, the 27th ult., a discussion was held on 
‘Motive Power for Tramways.” The discussion, which was opened 
by Mr. W. C. Fellowes Stewart, was ably taken up by Messrs. 


Douglass, Home, and Atkinson, Professor Robinson, M.1.C,E, 
occupied the chair. 
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*,* When patents have been “‘ communicated.” the 
name address party are 
printed in italics. 


20th February, 1883. 
915. Vecrtante Fats for ALIMENTARY 
Porposes, C. A. Meinert and P. Jeserich. 


918. Sream, &c , Jornrs, E D. Penning. London. 

919. Warrr-waste Preventers, F. G. Fle 

920. Assistine Compustion in Grates, H. W. David- 
son and J. Speir, London. 

921. Warer-cavers, J. Holden, Swindon. 

922 Formisc Piprs of Concrers, &c., C. A. Day.— 
(W. M. Campbell, Michigan; B. W. Bond, Massachu- 
setts; R. Brown, R. D. Radcliffe, and C. Detrick, New 
York, v0.8) 

993. Sasn Fasteners, T. J. Mullings, London. 

924 Execrric Merer, A. 8 Butler, St. Andrews. 

925 Burron Fa-rentyes, J. Imray. McKevit, U.S.) 

926. Appiiances for WHEELS, J. A Turner, 
Manchester. 

927. SecoxDaRY Bartrerigs, &c., O. J. Lodge and J. 8. 


Live: 
Porntine, &c , Guns, H. J. Haddan.—{A. Pouilly, 
UFFS, an. Riisgen, Belgium. 

930. Taps, &c., W. L Wells. ) 

931. Parxtixc H. J. Allison—(S. D. 
Field, New Yori, U.&.) 

932. Exot ‘es, R, Tatham, Rochdale, and R. 
Sellers, Cleckheaton. 

933. Frames, &c , for 
Srrocrures, W Lee and D. F. Beale, Maidstone. 

934. Makive Sree:. &c., A. Armitage, Sheffield. 

985. Peamanent Way, P. M. Justice.—(S. @. 
Thomas, Calcutta ) 

936. Sewinc Macarnes, E. P. Alexander.—(C. H. Craw- 
ford, New York, U.8.) 

937. W. Eyre, Sheffield. 

938. Steam Evornes, &c., J. Manchester. 

939. MANUFACTURING &c., E Edwards.{(P. A 
Sez ae, Perwzet, France ) 

940 Exvecrric &c., A. M. Clark.—({A. Fortin- 
Herrmann, Paris.) 

941. Maxine Propvcts, A. M. Clark. 
Meyer, Paris.) 

942. Meratuic Ores, &c., J. H. Johnson.—(A. D. 
Angel and J. M A. Thriller, Paris ) 

943. Dryinc AnimAL, &c., SuBstances, W. R. Lake.— 
HL. Maiche, Paris.) 

944. on Merats from their Orgs, A. E. Scott, 


945. ~~ Leatuer, L. Gaulard, London. 

946. W. R. Lake.—(C._ Kimball, Ohio) 

947. Live-savinc Marrresses, &c., W. Lake.—(L. 
Heath, Boston, U.8.) 

2ist February, 1883, 

948. Sewinc Macarves, W. Jones, Guide Bridge, and 
H. Gamwell, Liverpool. 

949. Ink A A. Nesbit, London. 

950. Ksrrtinc W. Morgan-Brown.—{G. A. 
Leighton and § C. Forsaith, Manchester, U.S.) 

951. Evectric Arc Lamp, G. Trott, Battersea, and C. 
F. Fenton, Twickenham. 

952. Hoxsssuoss, J Ferris, Athlone 

953 Dense Merar Cc. Lon- 
don. (Partly a communication from F. C. G. Miiller, 


Germany.) 

954 &c., Can Rines, J. Rothwell and G. 
McMillan, Farnworth. 

955. Macuinery for J. C. Walker 

and umont, 

956 Propvucine the Bases of CoLouRING Martrers, E. 
G. Brewer.—(The Chemische Fabrik auf Actien— 
vormals B Schering —Berlin.) 

957. Brewine Paocess, E. P. Alexander.—(C. Zimmer, 
Prankfort-on-the- Main, Germany.) 

958. Ixcors, D. Davies, Crumlin. 

959. Harness, &c , J.G Curtis, 

960 F.M Rogers.—{J. M. Gorham, Rou - 


ia.) 
961. Sarery Lamps, G. Stourbridge. 
962. Macuines for Morticinc Woop, J. H. Johnson. 


Carnriace Lamps, W. Blakeley, Bourne- 


22nd February, 1883. 

967. Exrractinc Socar from Moxasses, &c., C. 
Steffen, Vienna. 

968. Mzasorine, &c., Liquips or Fivuips, J. J. Tylor, 
London, 

969. Maxine PreciprtaTep Puospnate of Lime, &c., 
W. Weldon.—(&. Lombard, Marseilles.) 

970. Coat-curtinec Macuinery, T. C. Fawcett and F. 
HL Stubbs, 

971. Wixpow Fastevers, T. H. Collins, Winchester. 

972. Separatine Liquips from Soups, H. J. Haddan. 
—(Gailiet and Auet, Lille, 

973. Dywamo-gLecTric Macurnes, J. Hopkinson, Lon- 


don. 
974. Rartway W. W. Linscott, London. 
975. for Sprunes, E. de Pass.—(4. H. 
Buliott, New York, U.8.) 
976. for Watcues, E. de Pass.—(A. | U.S.) 
977. Weicuine Macutyes, E. Wilner, Li 
978. Errecrinc by means Hyprocar- 
Bons, C. D. Abel. —{J. Pintsch, Berlin ) 

979. Workinc RalLway Sicnas, H. Fisher, Cardiff. 
980. Treatinc Sree. Iscors, G. Snelus, Workington. 
23rd February, 1883. 

981. Lirts, &c., A. B. Dansken, Glasgow. 

= FURNACES, G. Taylor, Middleton. 

Macuivery, F. Johnson, 

Cumvey-pots, &c., F. "Hammond, 

985. Formic Lerrers at a Distance, M. T. Neale, 
Bayswater. 

986 Pirw and Macuryes, P. H. Mar- 
riott, and J. Hall, Stoc 

987. Tre Vans, &c., E. 

by Hot Warer,. H. and C. F. Longden, 


989. ye Instrcments, A. Leo and P. 8, 


Marks, 

990. Crapizs, &c , J. Brown, Montrose. 

991. Furnaces, W. E Gedge.—{L. A. Perrin and J. B. 
A. Servel, Loire, France ) 

992. Forwaces, P. W. Willans, Thames Ditton. 

993. Sriper Wueets,J Orme, London. 

994. Froatinc Docks, G. B Rennie, London. 

995. Purirytne Coat Gas, J. T. London. 

996. Apparatus for Suarrs, &., A. J. Boult. 
—(. Quinet and A. Denis, Denaine, France.) 

997. TYPE, W. L. Wise. —(F. C. Wyvill, 
Westphalia, Germany.) 

998. Boots and Suogs, W. R. Lake Paris.) 

999, ay &., Excrves, A. M. Clark.—{N. de Kabath, 


2008, Guarm, A. Jock end H. 
Retay Apparatus, D. J. Dunlop, 


1002. the of Screw to the 
Bosszs, E. P. Timmins and J. A 
1003. Store, L. A. Groth.—(Z. v. Dulcken, 


rt, 
1004. OpzRatine on Fisrovs Susst. Cc. 
"ANCES, Court, 
1005. E. Colton.—(B. Wuerfel, U.S.) 
1006. Machines for Warpine, &., Yarn, &., W. 
McGee and T. Watson, Paisley. 
1007. SENSITIVE Plates in Cameras, J. H. 
H. J. Dale, Lon: 
1008. Sappuzs, J. A. Lam) ngham. 
1009. Sewmae . Warwick, 
1010. Gas Enouves, C. H. Andrew, Stockport. 
1011, Canton Craps, N. Kumagaya. Blackburn. 
1012, Lusricatinc Axes, R. 
1018. Costoms Sranps, B. Sigrist, 
1014. Tram- — M.'H. Smith, Halifax. 
1015. Gatvanic Batrertss, 0. C. D. Ross, London. 
1016. Szconpary, Barrertss, R. Courtenay, London. 
1017. Furnaces, I. S. McDougall, Manchester. 
1018. Apparatus for Fasarics, J. B. Jackson 


1019. Evecrarcan Generators, T. J. Hand- 
ford.—({T. A. Edison, Menlo Park, U.8.) 

1020. APPLYING VARIABLE RESISTANCE to EvecTric 
CurRENTs without Commurator, L. Gaulard and J. 
D. Gibbs, London. 

1021. Borrie-stoprrrs, &c., W. R. Lake.—(S. A. Bull, 

1022. ExecrricaL T. J. Handford.—(7. A. 
Bdison, Menlo Park, U.S.)' Rs 

for Liquips, R. Jobling, 

1024. Criss for Carmpren, A. Clark.—([. U.S 

1025. Hyprav.ic Macurnrry, W. hake C. Jouf- 
fray, Vienne, France.) 

1026. Acruatine Cross-cut Saws, R. Richmond and 
W. Whiting, London. 
26th February, 1883. 

1027. Tramway, &c., Exonves, I. W. Boulton, Ashton- 


1028. FURNITURE, &c., W. Shepherd, Lon 


1029. Hoops, &c.. for TooLs to Suarts, 
T. Brown, Sheffield. 
1030. Se.r-actine Grass, &c., W. D. and 8. Priestman, 


ton-upon-Hull 

1031. JacquaRp E. O. Taylor, Huddersfield. 

1032. ScrkaP:Nc Suips’ Borroms Unper Water, G. W. 
Mallett, West Greenwich. 

1033. Apparatus for Meraiic Tuses, P. M. 
Parsons, Blackheath. 

1034. Sreerine Apparatos, J. L. Cathcart, U.S. 

1035. Lanterns, &c.,J. Rogers. London. 

1036. Cartripces, T. Nordenfelt, London. 

1037. Geweratine ‘a. M. Clark.—({H. A. 
Archereau, Paris.) 

1038. Treatine Peat, J. Kendall, Kingston Hill. 


Inventions Protected for Six Months on 
Deposit of Complete 8: Specifications. 

876. LocxstircH Sewinc L. Silverman, 
London.—l7th February, 1883. 

945. Tawnovc LeatHEer by Ececrriciry, L. Gaulard, 
London.—20th February, 1883. 

950. Macutnes, W. Morgan-Brown, London. 
—A communication G. A. Leighton and 8. Cc. 
Forsaith, U.S.—2lst February, 1883. 


Patents on wee the ap Duty of £50 


ti 


—19th 1882. 
a, J. anaes and J. Hilson, London. 


4987. the Cont. 


A. Serraillier, London.— 


4998. Lamps or Be ns A. W. Kershaw, Lancaster. 
—20th October, 1882. 

5002. Firrinos for ed Lamps, M. 
Evans, Wemyss —20th October, 

Barrows, A. 2, Octoder, 


5023. Cannons for IncanpEscent Execrric Lamps, M. 
Bailey, London.—2lst October, 1882. - 

5025. Separatinc Coprzr from Marr or 
Corrzr, J. Plaisted, London.—2lst 


October, 1 
5038, Way of Rartways, J. Morrison and 
R, Ar , New 23rd October, 


5050. Execrric LigHTine H. 
London.— A communication from 8. F. V. ciate’ 


5051. Avromaric Reoisterine Apparatus for Car- 
Races, W. H. Beck, London.—A communication 
from X. Portafax.—28rd October, 1 

5068. Liquip Merers, J. C. Mewburn, London.—Com. 
from A. 8. St. Albin.—2tth October, 

5104. Compounps of for usr in Pxace of 
Leatuer for Ececrricat Ivsucation, M. Bauer, L 
Brouard, and J. Ancel, Paris.—26th October, 1882. 

5152. Tcpes, J. ‘London. 

. from M. Schaffhauser. , 1882. 

5157. Yarn and THREAD, 8. and 
8. H. Brierly, F. W. Hirst, and D. Hamer, Hudders- 
field. —80th , 1882. 


5234. &c., G. Coventry, and W. R. 
Davi: 1882. 


5276. Morive Waves, W. R. Lake, 
don.—A communication from A. de Souza.—4th 


Ne » 

5857. FoLpixe or CoLLAPsIBLE Boxes, A. M. Clark, 
London.—A communication from W. H. H. Rogers. 
—9th November, 1882. 

5487. SLayino Warps, R. L and W. Green- 
wood, Keighley. —18th November, 1: 

5718. DisTILLaTion of Coat, W. J. London,— 
80th November, 1882. 

5796. Evecrric Lamps or Licutine Apparatus, W. R. 
Lake, London.—A communication from R. H. 
Mather.—5th December, 1882. 

5918 Dynamo ELEcTRIC H. H. Lake, 


5980. Maxine Borries, H. E. Newton, London. 
communication from Messrs. de Poilly, de Fite 
James, and de Brigode.— 14th December, 1882. 

6125. Comprise Woot, W. Terry and J. Scott, Bradford. 


—22nd December, 1882. 

6212. Maxine Boots and oom, T. Laycock, North- 
ampton.—29th December, 1 

communication from J. 8, Bancroft and W. H. 
Thorne —9th January, 1883. 

118. Scrrace Conpexsinc Enornes, J. Chapman, 
Leith.—9th January, 

123. Spark Arre-ters, A. J. Boult, London.—Com. 
from J. A. Sterling. —9th January, 1883. 

155. Pen for Fountary Pensoipers, G. 8. Rayson, 
Balham.—10th January, 1883. 

203 Iron Hanp-Rait Stancutons, W. Rock- 
liffe, Suaderland —13th January, 1883. 

Sewinc Macurnes, I, Nasch, London.—25th 

January, 1883. 

415. Ramune and Weicats, J. and J. T. 
Pickering, Stockton-on-Tees.—25th January, 1883. 

462. or Trusses, J. Ho "and E. 


19th February, 1880. 
762. Expanpine Basket, N. Krailsheimer, London.— 
20th February, 1880. 
770. Awti-FouLINe Compounn, J. B. Hannay, Glasgow. 
—2lst February, 1880. 
781. Navicationat W. Thom- 
son, Glasgow.—23rd February, 1 
938. Bieacatne, &c., Srraw, F. Berlin.—3rd 
March, 1880. 
. Gas Generators, &c., C. Pieper, Berlin.—22nd 
March, 1880. 
1244. REGULATING panes Morors, J. H. 
Johnson, London.— 23rd March, 1 
1259. ELECTRO-MAGNETIC Motors, H. Johnson, Lon- 
don.—24th March, 1880. 
750. Steam STeeRixc Cc. G. Y. King, Liver- 


—20th Feb 1 
ool E. Edwards, London.— 


760. Motive PowEr 
20th Februtry, 1880. 

865. Mov tps, E. H. Waldenstrom and W. Sum- 
ner, Manchester.—27th 1880. 

765. Cueckine Workmen's Time, F. Sage, London.— 

Be &c., T. Henderson, Higher 

URNACE RONTS, 4 

Tranmere.—24th February, ”1880. 

77> Boors and SHozs, W. R. Lake, London.—25th Feb- 


ry, 1880. 
for Rooria, T. Hughes, Birmingham.—23rd 
809. VaLvEs, w. Ross, Glasgow.— 24th Febru- 
&c., W. W. Horner, London.— 


irre, J. M. Hepburn, London.—27th 

926. Liqurpsinto Borrizs, R. L. Howard, 
Luton.—2nd March, 1880. 

966. CHANotNe SHUTTLES in Looms, J. Imray, London. 
—5th March, 1880. 

979. Frre-arms, P. T. Godsal, 52nd 


Regiment Ligh‘ -—bth ~ 1880. 
1007. Lamps for Boastne 'LUIDs, A. ugg, Bebing- 
ton.—9th March. 


791. Maxine Chamberlain, London.—23rd 


ry, 
815. APPARATUS for MovLpINc Suoar, W. M 
821. SHEAF-BUNDING MecHanism, J. Howard and E. T. 
Bousfield, Bedford. —24th F. , 1880. 
846. CommunicaTinc Pressure to Work 
Macarnery, C. A. Parsons and W. Cross, 
‘8. DYNAMO-ELECTRIC, Mack . Perry, 
don.—18th March, 1880. 
823. Jacquarp and Apparatus, J. Bettney, 
South Nottingham —25"h Cle 
Propucine Ecvecrric Lieut, Clark, London. 
—25th February, 1880. 


Patents on which the Stamp Duty of £100 
igh the Stamp 


PReventine, &c., Escare Gas, W. J. Warner, 

Shields. —23rd Fi 

810. SEPARATORS, Walworth, Bradford. 
Fe 5 4 

940. Gas-Borners, G. Bray, Leeds.—4th 1876. 

977. Convertinc Hives into Leatuer, W. R. Lake, 
London.—6th March, 1876. 

1088. Steam Ferry Boats, &c., W. Simons, Renfrew. 
—18th March, 1876. 

783. Mowine, &c , W. Cranston, Lon- 
don.—24th February, 1876. 


Notices of Intention to 
Applications. 

A. J. Boult, London.—A 
. ©. E, Thierrion.—17th 


Proceed with 


rd.—27th January. 1883. 

470. GuverNors for &c., C. J. 
Galloway and J. H. Beckwith, Manchester. —29th 
January, 1883. 

540. Distitiumc, &c., Moverat Ors, N. M. Hender- 
son, Broxburn.—lst February, 1883. 

589. Propucive CompustiBLe Gas for Stee, Makino, 
&c., W. Crossley, Glasgow —3rd February, 1883. 

876. stitcH SEwine L. Silverman, 
London.—17th February, 1883. 

(Last day for filing opposition, 20th March, 1883.) 

5012. PLovens, E. Edwards, London.—A communica- 
tion from P. P. Jacotot.—2ist October, 1882. 

5026. Tres for Hexis and Togs of Boors, G. Chambers, 
London.—2lst October, 1882. 

5032. Dry Distrtiation, J. Jameson, Newcastle-on- 
Tyne.—22rd October, 1882. 

5041. Trap, &., E. Green, Halifax.—23rd 


October, 1 

5045. for Pamrrine, &c., J. Culmner, London. 
—28rd October, 1882. 

5046. Carnriace Bopres, J.8.G. F. Horcher, Prussia. 
—23rd October, 1882. 

M. Lawson, Ayr, N.B.—24th October, 


5056. Liquor Stranps or Frames, J. Hall, Sheffield.— 
24th October, 1882. 

5058. BaTHING and PRoMENADE Piers, G. 
London, and R. Nunn, 24th 1882. 

5066. Ratcuer Wrencu 
U.S.—A trom aight D and D. 
Bailey.—24th Octoder, 188: 

5069. ComBcNATION and Burtron-Hook, 8. 
Pulzer, n.—24th October, 1882. 

= Coxe, J. Jameson, Newcastle-on-Tyne.—24th 

5081. Railway Sicwattine Apparatus, J. Boustead 
and H. Neville, London, and J. Holt, Essex.—24th 

1882 


October, 4 
5082, Bir Srocs, G. F. Redfern, London.—A commu- 
nication from J. P. Lawrence.—24th October. 1882. 


5090. DiscHaRGIne O11, &c., upon Waves, R. Rose, 
London.—25th October, 1882. 
5095. Governor or Reautator, H. and T. A. Greene, 
London. — 26th October, 1882. 
Casxs, E. Hogg, Gateshead-on-Tyne.— 
th 


882. 
5129. Coxpuctors of Exvgcrricity, C. W. 
Torr, Birmingham.—27th October, 1882. 
5132. Kits, 8. de la G. Williams, Birmingham.—27: 


October, 1882. 

5150. Drawixe Corks from Borries, A. Olsson, 
Sandviken.— 30th October, 

5178. Tastes, F. F. Atkinson, New York, 
U 8.—3lst October, 1882. 

5219. Rerriceratine, &., Rooms, J. Y. Johnson, 
London.— A communication from J. B. J. Mignon 
and 8. H. Rouart.—1st November, se 

5226. Sroprerine &c., J. Airey, Darlington. 
—2nd November, 1882. 

5244. Exevators for Grain, &., H. Garland, West 
av and R. Bennett, Liverpool.—8rd November, 


5249. Wicks of Rattway Carriace Lamps, H. Defries, 
London.—8rd November, 1882. 

5480. Borries for Contatnina Ligurp BLAcKING, &c., 
8. M. Bixby, New York, U.8.—14th November, 1882. 
5482. MusicaL IssTRUMENTS, W. Booth, Rochdale,— 

14th November, 1882. 
5452. Paeventina Displacement of 
- Williams and D. Edwards, Cardiff.—15th Novem- 


1882. 
*Saups’ Hartcuss, R. T. Pawley, Cardiff.—l7th 
SecoNDARY Barrerizs, A. Tribe, London.—24th 
November, 1882. 
5638. TeLerHoxic Apparatus, H. H. Lake, London.— 
Com. from Randall —27th 


Cc. November, 1882. 
5679. Suips of War, J. D. Barker, Somerset.—29th 


15th January, 1888. 
207. Devices, G. Macaulay. 


8538. Latouss, J. M. Hart, London.—22nd 


January, 

$60. MouLpino Sock errep Pigs, G. Smith, Leicester. 
—22nd January, 1883. 

445. Fotpine Suorrer, P. Born, London.— 
27th January, 1888. 


Patents Sealed. 
which passed the Great Seal on the 
23rd February, 1888.) 
4051. Preservinc Meat, &c., W. H. Northoott, 
London.—24th A 1882. 
4068, Apparatus for Heat, &., J. 
Ca Manchester.— 24th 4 882. 
. C. Haigh, Man- 


4071. Apraratus for Printino, 
chester.—25th August, 1882. 
Heatine Barus, D. Jones, Walton.—25th August, 
Raitway, &c., Carriages, W. J. Bennottand C. 
H. Rosher, , London. —26th August, 
4087. LiouTine Trains by Evecraicity, H. E. Newton, 


London. —26th August, 1882. 
4106. Inx, C. F. Claus, London.—28 


August, 1 
4107. weiter Piomenrs, &c., C. F. Claus, London.— 
28th A 1882. 


ugust. 
4108. Prerarine, &c., Porous 
us, London.—28th 
4119 Suips, &., G. F. Harrington, Ryde. 


—29th August, 1 
Roan W. T. Sugg, London.—29h 


1882. 

as. of Zinc, C. F. Claus, London.—20th 
August, 1 

4136. hl for Cans, &c., J. Finney, Manchester. 

—30th August, 1882. 
4145 Marine and J. G. Tongue, 
don.— 30th 1882. 
4148. Generatine, &c Engroy, P. de 
ers, London. 

August, 1882. 

4158. Measurino, &c., Evectric Currents, A. L. 
Linveff, London sist August, 1882. 

4180. for Ivcanpescent Lamps, J. 
Jameson, Newcastle-on-Tyne.—lst September, 1 

4181. Paopucine Hien Vacuum, J. New- 
castle-upon Tyne, —1st tember, 1882. 

4193 of Hats, W. H. Beck, London, 

mober, 1882. 

4199. &c., Daeporrs, W. R. Kinipple, 
Greenock. — 4th September, 188 

4200. for Bicvoces, G. 8. Birming- 
bam.—4 tember, 1882. 

London.—4th September, 1 

4216. Wire Morris, Oakengates.— 


5ta September, 1882. 
4204. Suacn, W. R. Lake, London.—5th September, 


4228. Sairtivo Mecuanism for Looms, 
D. Anderson, Glasgow.—5th September, 188 

Hudson, Bolton.—6th September, 188 

4254. Vo.taic Batrerizs, F. W. New 
Barnet. —7th September, 1882. 

4264. Bexes or Trunks, C. H. Stanbury, Londen.— 
7th September, 1882. 

4285 Courtine, Grass, W. R. Lake, London.— 
8th September, 1882, 


4298, KeyBoarD Instruments, A. W. L. Reddie, 
London.—9th September, 1882. 

4358. CouPLino and Rattway Trocks, 
G. F n-Tyne.—13th Septem- 
ber, 1882. 

4876 Dynamo-eLecrric M. Deprez, Paris. 
—14th September, 1882. 

Bars, G. Welling, 
London.—14th September, 1 

4395. Srocks and Digs, ‘Neil, Sheffield. —15th 
September, 1882. 

4436. Base Matertat for Part or Coverino, G. E. 
Church, Providence, U.S. —18th September, 1 

4492. Propucine Evectric Currests, A. R. 
Worthing.—20th September, 1882. 

4494. Grape Guucose, W. R. Lake, London. 

Sep 


4510 Lames Borwinc Ons, J. Imray, 
London.—2lst September, 
4578. —— Buckets, W. Clark, London.—26th 
ber 
4591. Lapets to &c., F. Foster, 
London.—27th September, 1882. 


Truman, Birmingham.—11th October, 
4854. Trawsmirrina Heat to L. Wise, 
London. - 12th October, 1 
Screw- BOTTLES, &c., F. Foster, London.— 
1 


6th October, 
soe. Evecrric Apparatus, P. Cardew, 
Chatham —26th October, 1 
5264. Cort Gas, H. E. Newton, London.—4th Novem- 


ber, 1882. 

5363. Treatment of Compressep Arr, T. A. English 
and J. Sturgeon, London. 

5884. Composition of Journat, &c., Beartnos, A. M. 
Clark, London.—1l1th November, 1 

6008 Ammonia, F. Lorenz, Prussia.—16th 
December, 1882. 

6015. Buastixe Powper, J. Polkinghorne, Cornwall. 

— 16th December, 1882. 


6019. W. 8. Horry, 
December, 188: 
Gentle, London.—23rd December, 


London.— 

G. 

of Lettre Be Great Seal on the 

27th February, 1883.) 

4098. Battoons, J. A. Fisher and C, G. Spencer, 
London.—28th August, 1882. 

4104. Portaste or Boats, L. W. 

Jelf, London. —23th A 

4105. Looms a a Dawson, Dukinfield.— 
28th August, 1 

4121. Fastentvos for Scyrues, A. J. Boult, London,— 


29th August, 1 
4122. Sarety A. J. Boult, London.—29th 


4 188 
. Renton, Leeds.—30th August, 1 
4140. and Hear, J 8. Coey and J. 


McArthur, Leeds.—30th 
Carpet FasTENER, London.—31st 


t, 1882. 
ats and Hor-water Apparatos, W. R. Lake, 
London.—8lst August, 1882. 
4175. Securtna Heaps of Brooms to W. J. 


London.—1 st 
4178, Srconpary, &c., ATTERIES, D. G. Fitz-Gerald 
and T. J. Jones, London.— 882. 


mt September, 

4196. Vorgs, J. ‘Lazenby, Darnall.—2ndé 


September, 1882. 
= HOLDERS Vy! Wire T. Archer, jun, 
4243, Sprit Sats, Rowden, Wh Whitstable, and C. E. 


Doughty, Ma te.—6 6th September, 
4252. Macuines, W. and F.C. W. 


November, 1882. 
5768. Steam C. Ridealgh, Sunderland.—4th 
December, 1882. 


January, 1883. 
220. Cumwnzy Cow:s, G. Davis, 
Jones, Liannon, and R. Girdwood burgh. 
*.* It has come to our notice that some applicants of the 
Patent-office Sales Department, for Patent Specyications, in 
have caused much unnecessary trouble and annoyance, Warers, A. J. Boult, London.—A communication 
both to themselves and to the Patent-ofice officials, by from E. Kuhn.—19th October, 1882. aa ON Shenhard 18th January 1888 
giving the number of the page of Tue EnGIneErR at 
which the Specification they require is referred to, instead 
of giving the proper number of the Specification. The 
mistake has been made by looking at Tor Encivere 
Index. and giving the numbers there found, which only 
refer to the pages, in place of turning to those wages and 
Anding the numbers of the Specification. 
Applications for Letters Patent. —— 
916. Paopuctne Gases, W. Arthur.—(J. Gill, N. York.) 
if 
{ 
—(J. B. Alexandre, Paris ) 
963. Guarp for Forks, A. Clark.—(T. F. Curley, U.S.) 
964. Propuctine Desicns on Woop, A. Guattari, Pad- 
| | LEMOET, 1002. 
4277. Taxatina StaRcuy Supstances, W. Lawrence, 
October, 1882. London.—8th September, 1882. 


_Manon 2, 1883. 


Ovimpsr Enanies, F. Wynne, 
London.—9th September, 1882. 

4801. DistripuTino Warer, &c., in Garpns, J. T. 
London,— 

4316. Seconpary, &c., ATTERIES, F. J. Cheesbrough, 
Liverpool.—llth September, 1882. 

4817. Szconpary, &c., BATrErigs, F. J, Cheesbrough, 
Liverpool.—1llth September, 1 

| A. J. Boult, London.—J2th September, 

4869. Winpow Sasa W. A. MacLeod, 


Birkenhead.—1l4th 

4892. UMBRELLA, &c., zs, Ii. J, Haddan, London, 
—15th September, 1882." 

4422. TeLePHonic C, A. McEvoy and J. 
Mathieson, London.—16th September, 

4522. Sprinc Marrresses, J. Lokie, ‘Glasgow.—22nd 


tember, 1882. 
4552. Parts for Coatina Surps’ Borroms, A. B. 
ante London. —25th 1882. 
A. Johnson, London.—28th 


4972. E. and T. Blackmore, Cardiff.—19th 
October, 1882. 

Envevores, W. R. Lake, London.—7th November, 

Ancnors, J. H. Kidd, Wrexham.—l5th Novem- 

A. Thomson, Glasgow.—18th December, 

5978. AcTuaTING Ports, H. Johnson, 
Eccles.—14th December, 188: 

6048. Sewine Straw &c., into Hats, J. H. 
J m, London.—19th December, 1882. 

6220. Looms for Weavina, W. Smith, Heywood.—29th 
December, 


List of published the 
weer ending February 24th, 1 
2881, 2d.; 2965, 2d.; 3019, 2d.; 8088, 2d.; $125, 6d.; 
8136, 6d.; 8152 “a ; 8171, 6d.; 8172, 6d.; 3174, 6d.; 
$182, 6d.; 3190, 8d.; 8198, 2d.; 8197, 6d.; 3198, 6d.; 
$202, 6d.; 8204, 1s. 4d.; 3212, 6d.; 8213, 6d.; 8226, 6d.; 
8229, 6d.; 3230, 10d.; 32931, 6d.; 3282, 6d.; 3233, 6d.; 
8284, 4d.; 8235, 6d.;' 3236, 6d.; 3239, 8d.; 3242, 6d.; 
$244, 2d.; 3245, 6d.; 8247, 6d.; 8249, 8d.; $253, 2d.; 
254, 6d.; 3255, 6d.; 8257, 6d.; 8258, 6d.; 8262, 4d.; 
2d.; 8264, 2d.; 8266, 2d.; 3267, 6d.; 8269, 2d.; 
8270, Sd.; 8271, 6d.; 8273, 2d.; 8274, 6d.; 8280, 2d.; 
» 6d.; 8286, 2d.; 8287, 6d.; 8289, 2d.; 8297, 6d.; 
$298, 2d.; 8299, 2d.; 8300, 2d.; 3301, : » 4d; 
8303, 4d.; 3804, 2d.; 8805, 6d.; 3306, 6d.; , 4d; 
8310, 2d.; 3318, 6d.; 8321, 4d.; 8422, 10d.; 8825, 6d.; 
8826, 2d.; 8827, 2d.; 3829, 4d.; 8381, 2d.; 8332, 6d.; 
3388, 4d.; 8336, 2d.; 38338, 6d.; 8340, ; 8842, 4d.; 
44, 6d.; 8345, 6d; 8358, 2d.; 
8379, 2d.; 8384, 6d.; 3386, 2d.; 
8397, 2d.; 8398, 4d.; 3399, 2d.; 
2d.3 2d.; 8407, 2d; 
8433, 2d.; 8444, 6d.; 3447, 4d.; 


ABSTRAOTS OF SPEOIFIOATIONS, 
Prepared by ourselves 'y for Tus Enoineer at th 
office of Her Mi Commissioners of Patents. 


2881. Measvaino Drapery, &c., J. Romfe 
Besex.—19th June, 1882.—( 


not allowed. 
cloth, 


Sorgeninos, &., B. B. W. Siffken, Buckhurst Hill. 
J W. 


This consists in the manufacture of fuel from pane 
other materials by 
into blocks and piercing the said blocks with worighs 
conical perforations. 
Soil. 8. Grafton, Birmingham.—26th 
Provisional tection not allowed.) 2d. 
Te: relates to means for trimming the wick, ex- 
tinguishing the flame, and carrying matches, 
8019. Exvecrric Sock ror Boots anp Suozs, F. W. 
Woodman, Brixton, and T. W. A 
Su June, 1882.—(Not 
This ites to a sock to boot 
which generates currents of electricity A Ay exci 
by the moisture of the foot. 


9068. Waitin Inx, B. Detmold, Putney.—30th June, 
Provisional tection not allowed.) 2d. 
Tis? relates to com: tions, each of which when 
mixed will prod p ing the property of 
instantaneously on contact with the paper or 
er substance. 


the ammonia process—that is to sa: process in 
ich free ammonia and carbonic ae gas re-act upon 


$186. Suackies, R. M. Ruck, Chatham.—Srd July, 
1882. 6d. 


This relates partly to securing shackle or bolts 
by washers of Rexible elastic 

3152. Manvracrore or Boots anp Suors, 7. 
Charing-cross.—4th July, 1882.—(4 
FP. A. Schmider, Tell, Baden. 

consists in making soles and heels durable by 
many perforations of the sole and the bottom piece of 


e id blocks will be the 
exterior, so that they are kept in the sole, and offer 
continually greater surfaces against wear and tear. 
$171. Apparatus ror Governino Marine Enoines 

BY W. W. Girdwoods, Poplar.—5th 
July, 1882. 6d, 
relates to eens @ float placed in a 
— close to the propeller of a steamship and con- 
y chains with a wheel 
proximity to an eleetro-magnet, 
which is connected with the throttle valve of the 
engine to be controlled. The action of the wheel 
causes the circuit of the ee to be broken 
or closed, and the armature 
to whether the float descends or poe Sy owing to the 
motion of the sea. When the float descends it closes 
the circuit, and by means of the electro-magnet, arma- 
ture, and gearin gearing, the throttle valve, but when it 
ascends the circuit is broken and the valve opened. 
$172. Votraic Batrertzs, J.'/mray, Chancery-lane.— 
5th July, 1882.—(A communication from P. Jab- 
lochkoff, Paris.) 6d. 

This consists in the employment of sodium or 
potassium as the negative element in a battery, the 
voltaic action a this — produced air 


alone, in place o! employed, The 
other element is either pon Bay or spongy Leena 


or metal gauze, the porosity of which is necessary to 

admit act on the oxidisable metal, 

material, such as thin paper, being interposed 

the two olements. 

$174. Horsrsnogs, M. Bauer, Paris.—5th July, 
—(A communication from J. R. Caucis, Sol, 


This consists of a horseshoe ha fixed or detach- 
able side straps, which are secured to recesses of the 
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shoe, and applied by articulated fastening bands or 

links to the body of the hoof, 

$182. Szcurine, Mai B 
&., A, M. Clark, London.—bth J 1882,—(. 
communication from T. A. Platt and v Man, New 
York, and W. 0. Platt, Blizabeth, New Jersey.) 6d. 

This relates to a device which consists in a label 
yams Sy Tags holding sealing wax, and a strap for 


3190. Evecrric AND OTHER TELL-TALES FOR INDICATING 


th 8d. 
This relates, First, to an electric self- yg tell- 
| for recording y automatic printing in plain 
figures the exact ‘ime of visits to certain places by 

= watchmen and others. It consists of two rollers, 
between which a band of paper is being continually 
wound by clockwork. = i pet ot one of the 
rollers has the ltol don it, 
mms the hours, and these 
pa) When the circuit is 2 Bean | y the watchman 
at soy appointed place, the current A on an electro- 
magnet which draws down a lever, at the end of 
which is a letter or figure, and this is printed on the 
paper. The second of the invention relates to 
an electric tell-tale mone till, in which the coins 
when dropped in close an ectric circuit 4 register 

ves by means of an indicator and be 

$193. FoR WATER 
LES, &., Parton G. Btansbie, Bir- 
mingham.—6th July, 1882. int ot proceeded with.) 


This relates to an instrument for regula‘ and 
controlling the flow of atrated beverages. -_ 


S197.’ J. T. Mitchell, Mere, Wilts. 
uly, 1 
Fig. 1 is a vertical section of a traction cow 
with the releasing bolt in action. The points of 
cation for the tractive force and are res 


part 
— at "the front end with a ring Al and at the 
k with a tongue a. B isa sliding wedge 


g, and without much wear 
The apparatus is shown in end view in F modnonad 
panying illustration. 
CISTERNS OR FLUSHING APPARATUS FOR WATER- 
Ts, &c., U. , G. Crowe and W. James, 
Cheater. —Tth. July, 1882. 


This relates to a syphon arrangement for flushing. 
8280. Tricyoies, Bicycies, &c., W.'T. Shaw, Surbi- 
ton, and W. Sydenham, London.—ith July, 1882. 


method of applying gearing to 
the driving parts of tricycles, pele. and other 
velocipedes, whereby increased pow is obtained or 
in an advantageous manner ihe propulsion 
such machines, 
$231. Fastenrne Lerrers, &c., F. A. 
R. Russell, Piecadilly.—Tth July, 1882, 6d. 
This consists in the construction and com 
of wires or strips of copper (or — me labels con- 
stituting the respective ts of ligatures for 
bundling papers, and - pa of ‘applying and fasten- 
ing or sec 
3232. Stanp ror Cameras, J. F. 
—Tth July, 1882. 6d. 
This relates to the construction of a telescopic fold- 


ing tripod stand for photographi 


c cameras. 


0. G. Abbott, Hudders- 
July, 1882. 
relates to the Satan of a valve. 
3285. AcricutruraL Couiectors, J. T. Mitchell, 
ont, Wilts. —Tth July, 1882. 


with a ring 6, and pushed forward der the strap or 
pleco by a spring d, mounted on a spindle D, 
ase plate rigidly connected or e in one 


FM. with the strap C, and attached to the. wooden 
shaft E, the front of which is further armed with a 
tractive force resting on the ring A! in 

the arrow by 


tay 


means of a chain or 


equivalent appliance, tends to draw the shaft E for- 
ward as long as the oblique front surface al of the 
tongue a is held down st the corresponding 

abutment a? by the welae , under the influence of 
h d b is pulled back 


the position represented 
ig. 2 and out uf the ‘i C, whereby the connec- 
on between A and E is broken. 
$198. Watts or Houses AND BRICKS FoR T.N. 
Sully, Wellington.—6th July, 1882. 6d. 
This relates to improvements in walls of houses, &c.; 
consisting in constructing them of bricks or blocks 


having perforations, or therein, the 
said bricks or ag that a 
circulation of air is the walls or 
like structure. 


$202. ror Woot, &., F. Fair- 
bank and J. Robertshaw, Allerton, Yorks.—6th July, 


1882. 6d. 
ae ical means by which pA | wool is 


pM een the teeth of the combs, 

and the machine run at an increased speed. 

$204. Generation, AND UTILISATION 
or ExLecrric CURRENTS, W. R. Lake, 


gene- 
rators, which the inventor claims to be able to work 
uP to an electro-motive force of 1500 - 3000 dhe! 
ith one commutator of three segmen’ 

of an air jet attachment, to insure pao wn at the 
slo’ een the commutator segments, oil being 
also freely used as a lubricant for its surface. The 
brushes are automatically adjusted by an electro- 
& | magnetic attachment, so as to regulate the strength 

e current according to to the resistance. The in- 
vention also relates to an arc and incandescent lamp. 


In the latter a frame is provided inside the exhausted 
om globe, with a sli yoke upwards b; 
ing. The yoke sustaining a small block of carbon, 


milar block being pi against the top of the 
yom by a carbon — interposed be between the two 
blocks. This penc Pieces 
of anhydrous sodium or other similar material are 
placed in the exhausted globe. 
$212. Apparatus IN THE or Gas, 
in, (Cornwall, and C. J. Ennor, 


torts from 
allows their being with any desired da 


of seal if prefe: 
$213. Vatves, J. Thomas, Bodmin, Cornwall, CJ. 
July, 1882. 6d. 
ic gas valves to be used in 
many but adapted for connec- 
tion or ite object the con- 
struction of such valves in such a manner as to admit 
of the uisite changes of the direction of the 
being made, and at the same time ensure ect 
soundness and general efficiency. 
$226. An Improvep ELEcTRO-MAGNETIC Bz. 
Toynbee, Willesden.—7th July, 1882. 

This motor consists of a series of yp SOY, 

parallel, revolving, and stationary electro-magnets, so 


arranged that the whole shall form one or more con- 
tinuous rings of magnetic poles, enclos' the whole, 
or nearly so, of the magnetic lines of force. The 


ists chiefly of a parallel series of 
tines secured toa cross beam carried on wheels, drawn 
by horses or other power and guided by hand. 
3236. Arc Execrric Lamps, F. M. Rogers, London.— 
7th July, 1882. 6d. 


This relates to the tion of arc lamps by 
of a clip ai men by the core of a 
solenoid in the lamp circuit. The clip acts on the 


Pp 
upper carbon, and consists of a block of metal divided 
lengthwise, centrally, to one side, or diagonally. This 
block is clamped together and bored so as to exactly 


fit the upper carbon rod, which passes through it and 
the hollow core of the solenoid. One-half of the clip 
is attached to the core, the other half loosely 


MACHINES FOR TENTERING, STRETCHING, &c., 
Fawnics J. Ashworth, Rochdale.—8th July,” 1882. 


This relates, First, to arrangements for opening, 

rope” eir Secondly, to arrange- 
ments and mechanism for squeezing {avd ae and 
drawing away or sarees the moisture from the 
cloth or other ma‘ as it passes 
means and apparatus for spreading keeping 
fabrics central when fed forward ry tentering 
and other purposes; F to improvements upon 
po — guiders. Other improvements are 


som. Lappers, J. Carr, Manchester.—8th July, 


This relates to the method of producing tape ladders 
by employment of suitably yarns, braids, or 

tapes which are woven in with the main tapes, and 
float from one tape to the other to form cross sus- 
tainers for the blind laths, but are not woven together 
at the parts which 80 float or cross from one tape to 
the other. 

3244. Incanpescina Exxcrric Lamps, 7. J. Hand- 
ford, & —8th July, 1882.—(4 
communication from C. A. van Cleve, Metuchen, 
Middlesex County, New Jersey, U.S.)—(Void.) 2d. 


globes of incand ump the after being exhausted of 
air —s the mercury e inventor introduces and 
seals in the globe anhydride or some such 
compounds. 


3245. Seraratinc Tar From AmMontacat Liquor, 
ons J. gf R. Dempster, Blland, Yorks.—8th July, 


me ol object to for the 
and plished by fixing to th 
ani accom 
out of which the liquor or tar passes a Suitably ven 
box 5 bees a vertical ody screwed therein, which can 
be raised and lowe y means of the screw to suit 
the height of liquor in the vessel, so that it can flow 
over the edge of the cup down the screwed pipe into 
the box and out at the outlet. 
$24'7. AxLes AND AXLE-BOxEs, H. J. Haddan, Ken- 
.—S8th July, communication from 
The inventor claims, First, the combination with 
an axle-box, for the purpose of securing it to the axle 
and preventing the escape of oil, of a split ring H} 
resting against a collar of the axle, and a cap H 


secured to the axle-box; Secondly, the arate oe 
of an axle-box with a split ring ro project 
mouth of the axle-box against a co! P, rd Ph vty of 
the axle, and forming a cover over the mouth of the 
axle-box, and a nut H screwed to the axle-box. 
$3249. Looms ror Weavina, C. Thompson, Halifax.— 
8th July, 1882. 8d. 

This relates, First, to be connection with 
fast and loose reed looms, arto comprising 
mechanism whereby the reed is eld securely when 


matically and instantly; Seco 
adjustable box front; 


8258. Smettine “Poms RE,” R. Parry, 
Hoole, Cheshire.—Bth July, Not proceeded 


) 
The ore is reduced to powder azz injected into a 
‘o this, with the ore dust, is 
troduced fuel and flux. 
KNIFE-CLEANING AND PoLIsHING MACHINES, G. 
Kent, Holborn.—8th July, 1882. 6d. 

This relates, First, to the employment of rollers of 
elastic material for the knife handles to rest against 
whilst the blades are being ed; Secondly, to a 
stop of elastic material for the back of knife Easties 


to rest t; Thirdly, to means for preventin 
machines should the revolving discs Semedtuate 
turned ip the wrong direction, 


3255. Incawprscent J. H. Gardiner, 


flame, to strike one spot only, can 
us obviating the use of two such lamps 


$325'7. Ivrerna Storrers ror Borrims, A. T. King, 
Nottingham.—10th July, 1882. 6d. 
This consists in fern Sela surrounding fixed or 
sliding collar of block tin. or other suit- 
aan on the upper portion Gaus stoppers for 


Srocxrnes, &c., In PosiTION ON THE 
ouT InsuRIOUS PRESSURE, J. Parry, 
July, 1882. 6d. 

The garter can be made in one or two pieces with 
elastic webbing or other material. Itis fastened on to 
= sides of the = passed round the front 

of the part of the stocking forms 
pressure, so that it does not 
and thereby prevents varicose 


raking and tus, conveying tables, 
ther in the raw state or in the waste—aniline black 
or other colours. 
83263. Biocxs on CYLinpeRS FOR INCANDESCENT 
B. Davies, at Holborn.—l0th July, 1882. 
‘ot proceeded wi 

This relates to the construction of cylinders for use 
with oxyhydrogen and similar lamps. The inventor 
to make them of the materials :— 
8 parts; precipitate of chalk, 16 parts; 
jphide o} clum, > prepa 

ell mixed with clear water, d to hydrauli 


pressure, and baked to expel ‘the moisture. 


3264. Apparatus ror EFFECTING THE TRANSPORT 
Live B. L. London.—10th July, 1882. 


—(Not proceeded with.) 
The object is to means for 
main’ at a fixed low a in 
which live are to be transported. 


$266. tHe Curis or Hat J. Cree, 
July, 1882.—(Void.) 2d. 
the general of the 


This relates to 
machine. 


83267. Mawnuracrure or Herts ror Boots aNp 
J. J. Gascoine, Leicester.—10th July, 1882, 


The obje:t is to produce a heel for a shoe or boot by 
ming a piece of leather or other suitable material 
into a hollow heel-shaped shell or cup without joint or 
pose which afterwards filled with a suitable 
or composition, so that a firm and solid heel 
is is produced. 


The cl ig food are mounted in adjustable 
8 so constructed as to admit the rollers being 
placed at such an angle as to present the clothing to 
the setting motion of the machine. 
Rotary Enorves anp Pomps, J., F. W., and 
W. Brierley, Green.—10th July, 1882,— 
Not proceeded with. 
This relates to the construction of the blade of the 
piston. 
32°71. Evecrricat Meters, 7. J. H South- 
ampton-buildings.—10th July, 1882.—(4 communi- 
en T. A. Edison, Menlo Park, New Jersey, 


The object, this invention is the 
registerin; e energy consum: a 
circuit. This is accomplished, as illus- 
tration, by two plates, two cells, one from each, 
being suspended to a beam oscilla’ 

centre. e are 

around resistance 

main conductors of a house circuit, and have con- 
nected with them a circuit-making-and-breaking 
device operated by the beam, by which the current of 


the shunt always passes the cell, — its 
electrodes elevated or according to whether 


27) 


AMAA. 
VAY 


reversed, and the suspended electrodes become the 
anodes of the cells if they have been acting as the 
cathodes during the previous month, or vice versd. 
Referring to to the illustration, A and B are the cells, 
Aland Bla dashpot and mercury cup ively ; 
D is a circuit into mer with arms provided with 


motive of two guided crossheads connected 


other and to the piston rod, two ye wheels nent 

B, and two rods, one 
crank pin of one driving wheel, “na the ae, come 

necting the other crosshead to the crank pin of the 

other driving wheel. 

$280. Taps anp Vatves, A. Shefield.— 
11th July, 1882.—(Not proceeded with.) 2d. 

This relates partly to a eg ge is formed a 
circular chamber, open at and having an 
annular recess round the bottom, for the purpose of 
receiving and holding a disc of rubber or other suit- 
able material, also a circular s, opening in the bottom, 
which forms’ the inlet, and is connected with the 


water supply. 


whole of the revolving or stationary ets are com- 
at euch thoes, producing | 
a@ maximum and uniformly continuous rotary motion. This relates to a blow lamp for constructing the 
Great velocity can be obtained, the inventor states, | glass globes of incandescent lamps, by means of which : 
either a e roaring, coverin: 
ed at will, 
3 also toa 
new pump for exhausting the ¥ .. air, which 
operates by the continual reproduction of the Tori- 
cellian vacuum; and lastly, to a new method of 
AND REGISsTERIN hweitzer and T. Lawrie 
1 ‘ 
3262. Apparatus ror Dyerne Corton, &c., B. Heppen- 
stall, Huddersfleld.—10th July, 1882. 4d. 
- 3288. Execrric Crooks, J. P. A. Schlaefli, Soleure, 
8witzerland.—7th July, 1882. 6d. : 
This relates to an improved secondary electric 
clock to be actuated by a weight raised periodically 
by a current sent at frequent intervals from a central 
— station. 
3197] a B 1A 
en attached to the first half by links. The weight o 
y. 1} | y this half enables it to embrace the rod tightly, and it is 
» a so fixed that when holding the rod it hangs lower than » 
= the other half, it is thus lifted up and releases the rod 
8783, 6d.; 5280, 6d. Bam a Fic.2. as soon as it touches the lamp frame. 
A 
*,* Specifications will be forwarded by post from the 3 
Patent-office on receipt of the amount of price and 
postage. Sums exceeding 1s. must be remitted by 
‘ost-office order, made payable at the Post-office, 5, ae aC | —e 
to Mr. H. Reader Lack, her Majesty's E ry | | 
Patent-office, Southampton-buildings, Chancery-lane, She, 
London. = 
in the direction of the arrow by a small releasing chain 
Siffken, Victoria, Canada.)—(Provisional protection 
not allowed.) 2d. 
‘© remove the aqueous vapour remaining in 
July, 1882.—(A communication from B. Thomson, / 
New Britain, Connecticut, U.S.) 1s. 4d. 
| = “A 
$125. Manvracrure or CARBONATE oF Sopa, &c. 
ERS SSN 
AS“ Y 
\ ayy the meter is acting, by depositing upon or stripping 
from the electrodes. At the end of each 
Oporto, Portugal.—ith July, 1882. 6d. a) month the direction of the current through the cells 
This relates to the construction of apparatus for . - WA by and the connections of the circuit controller are 
the heel, and by putting and pressing in conical it NS SS Z 
tinned steel blocks in such a manner that the WAG 
ment of which works register ; are 
operated current reversers. : 
$32'74. Drivixe Gear ror Locomotive Encrnss, J. 
H. Johnson.—1llth July, 1882.—(A communication 
from G. S Strong, Philadelphia.) 6d. 
The inventor claims the combination in a loco- 
cach 
[5274] 
off or stop; auto- 
(S226) dly, to an improved = 
to an improved attach- = 
ment for the warp Tropes; Fourthly, to improve- foo} © 
~ NV 
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$284. Locxine Screw Nots on Fisn-piates, W. R. 
London.—11th July, 1882. —(A communication 


from J. F. Goodridge, Boston. 

The object is the gates of a lock-plate, which 
may be so applied to the four nuts of a fish-plate as to 
lock them all, and yet require the tem removal 
of but a single nut from the fish-plate uring the pro- 
cess of its application. 


3286. Preventixa Corrosion Borers, A. R. 
Bennett, Kilbarchan, Renfrew.—llth 1882,.— 
Not with) 2d. 


(Not 
This relates partly to means for rendering impos- 
sible voltaic action between the iron and steel of the 
boiler. and the copper and brass, or other dissimilar 
metal, of the fittings. 

3287. Avromatic APPARiTUS FOR TRE 
Suppry or Gas To a Gas Frame, &c., W. Cheyne, 
South Wales July, 1882. 

The object is to provide an sapeies that can adjust 
itself to the varying pressures of gas in the mains, and 
automatically light and extinguish the gas flame. 


8289. Hame Prares or Harness, &c., R. and B. 
Garrington. Darlaston, Stafford.—llth 1882. 
—(Not proceeded with) 2d. 

This relates to the method of making the leader and 
shafter hame plates. 


$3297. Breecu-Loapine Guys aNp CARTRIDGES, A. N. 
Gavard and H. Millon, Paris.—12th July, 1882. Po 
- The improvements refer to needle guns, and in per- 
manent cartridge cases therefor, into which the 
powder and shot or ball, and priming or fulminating 
composition, is added. 
$3299 Securtse GLopes To THEIR GALLERIES, H. T. 
Harvey, July, 1882.—{Not pro- 


with 

This relates to a concoidal-shaped 
cam. 
$800. Horst, Lirt, on Gear, B. 

Williams, Cardiff.—l2th July, 1882.—({Not pro- 
ceeded with.) 2d. 

The object is to so construct the gear as to a 
put the going parts into and out of action, to wind 
—~ — or sustain 2 or weight at any 

es point wi t 
a ithout danger of breakage or straining 


3301. Preservine From Corrosion THE SURFACES OF 
Sarps, Prers, Bripces, _ T. & Webb, New Kent- 
road.—1l2th July, 1882. 

The invention consists n't fixing by fusion on the 
surfaces a coating of glass or enamel practically in- 
soluble in water, and not affected by ths act action of the 
atmosphere, without necessitating the enclosure of the 
structures or constructions in an oven, muffie or heat- 
ing chamber, 

3302. Rotter Mus. T. apes and T. Voss, Lon- 
don.—12th July, 1882 

This consists in etecting the grinding of the 
material by the direct ——— i pressure of the e upper 
roiler, aided by the use in h of 
additional weights. 


3304. Aprararos For Promotixc CrecuLaTIoN oF 
Warer Sream Borers, J. P. Halket, Millwall. 
—12th July. 1882.—(Not proceeded with.) 2d. 

Within the boiler, around or partly around the 
furnace tubes or fiues, channels are formed communi- 
cating below with the lower parts of the boiler, and 
having their upper mouths, which may be carried up 
to a greater or less height, and directed as required by 
the positions of the tubes or flues above. 

3305. Maxuracture or Ammonia, J. P. Richma 
J. B. Thompson, New Cross.—12th July, 1882. 


me consists in the process for manufacturing 
ia by the treatment of urine and excreta, that 
is to say, fermenting the liquid matter, distilling the 
fermented liquor, and absorbing in suitable acids the 
ammonia evolved in the distillation. 


3306. Scrapers, &c., FoR CLEANSING BorLer FLUEs 


The inventors claim, First, the use or em 

of metal sheets secured to the under sides of the itt, 

ing bars to prevent the accumulation of soot between 

the lower parts of the tubes ; Sccondly, the 

for raising and lowering the scrapers; Thirdly, an 

improved worm box. 

3309. Poies axp Nets ron Lawn Texwis, CRIcKET, 
= —12th July, 1882.— 

(Not eded with.) 4d. 


This 

coiling the nets used in lawn tennis, 

$310. Tusutarn Exvevator Apparatus, Baron C. 
Winter, P Paris.—12th July, 1882.—(Not 
with. 


This ~ 8-4 of a tubular elevator having internal 
expansive power, and capable of rapid extension like 
a telescope, and of again closing up under the action 
of an internal power, such as water under pressure, 
compressed air, steam, gas, or other agent under 
pressure. 


$321. Srackinc Hay awp Crops, FE. R. Saliey, 
near Gravesend.—12th July, 1882. 4d. 

This consists in the mode of, and apparatus for, 
stacking or ricking hay, and other cut crops, by first 
— it up in isolated — and su! uently 

perimposing or combining layers. 

3395. Fotpinc BepsTzaDs WITH FLEXIBLE AND 
Evastic Sackxine, A. C. Henderson, London.—13th 
July, 1882.—(A communication from E. F. Boyer, 
Paris.) 6d. 

The bottom of the bedstead is rendered elastic, and 


springs, 

which are compressed by the action of winding up. 

The bedstead is made to fold by jointing the side bars 

in three places, viz , at the two ends and in the centre. 

By raising the side bars or beams in the middle the 

head and foot-pusts of the bedst 

together, and the side bars rise in the centre between 

these rests. 

$3326. Tricycies, Vetocrrepes, &c., F. Beauchamp, 
Bamonton.—18th July, 1882.—(Wot proceeded with.) 


This relates, First, to improvements 
; Secondly, to with 
propelling me- 


the seat or saddle; Thirdly, to the 
chanism. 
3327. or Sueet METAL FOR 


metals in an atmosphere of hydrogen , produced 

in any convenient way, a purified Tad or more 

washings. 

83836. Harvest-savinc Appiianogs, &c., EF. 
Greening ans B. D. Barker, 
1882.—(Not proceeded with.) 2d. 

This relates, First, to the fan used oes exhaust air 
from a stack of hay or corn, and relates to the method 
of driving the said fan ; 8 dly, to the bi 
or boiler for 
from the stack 


the purpose of exhausting the hot 
of hay or corn through pipes. 
Trays, J. Brindley, Burslem.—14th 
ul 
This et on partly in the construction of clay 
press trays of fluted boards or sides fitted with top 
and bottom-grooved strengthening or binding pieces, 


8340. AppLiances FoR SECURING GLASS TO ASTRAGALS 
anp Bars, A. Dr gh.—lith 
July, 1882. 6d. 

This tes to the and combination of 
parts of sash bars or astragals with poreteining 

, caps or strips, and devices for retaining the panes 
eir joints and lower edges. 

Propuction OF ALKALI FRom 8 
Acips, F. Wirth, —l4th July, 
communication from the Farbfabrik vormais Bronner, 
Frankfort.) 4d. 

The inventor claims the method of pees the 
alkali salts from sulpho acids by the action thereon of 
the halogen and sulphate compounds of the alkalies. 
$344. Se.r-acrixc Wixpow Apparatus, W. &. 

Laycock, Sheffield.—14th July, 1882. 6d. 

This consists chiefly in the combination of a roller, 
to which is attached a coiled spring or weight, which 
in either case is wound up by the action of drawing 
down the blind, and a ratchet friction wheel and catch, 
connected with the roller - the friction alone of two 
or more surfaces, cau by the a je pressure 
upon them of a spiral or other shaped spring, which 
prevents the weighted blind from running down, but 
allows it to be drawn down by hand, or 
when sufficient power is applied to’ overcome the 
frictional resistance. 

3345. ArracHinc THE D HANDLES oF 
Curuery, J. B. Beal, July, 1882. 6d. 

This relates to means for attaching the bolsters and 
handles of cutlery without the use 


3858. Bert Traps ror Drains, 4. White and J. 
London. — 14th July, (Not proceeded 
with.) 2d. 

The object is to produce a self-acting apparatus 
whereby when an excessive quantity of — is 
— to pass away quickly, the bell trap is raised 

held up while such excessive quantity is passing, 
and closes again automatically after it has passed. 

S369. Preventinc AccipentaL Extinction oF 
Exposep Gas Licuts, &c,, J. B. New 
Cross.—15th July, 1882. —( Not proceeded with.) 2d. 

This relates to a construction and arrangement of 
the burner for the small, which lights the main flame, 


with an appliance to vent the extinction as much 
as possible, and should it be accidentally extinguished, 
to rekindle it. 


33°78. Rarsinc Apparatos, &c., H. Breslau. 
—17th July, 1882.—( Not with.) 
This relates to improvements in raising a 
also applicable to steering a) tus, an 
principally in a brake or Fm arrangement, oonich 
— brake or catch Mpegs causes the weight to 
main stati sition when the crank or 
is fet go. 


3379 Sewixe Macuines, &., J. New York.— 
—lith July, 1882 — Not proceeded with.) 2d. 

This invention ists of hi which is 
capable of being applied by substitution of 
different sets of cams to either plain stitching or hem 
stitching, and which in so far as regards hem stitch- 
ing produces the hem stitch by means of a combina- 
tion of lock and loop or chain stitches. 


3384. Apparatus ror Currinc Heticat Grooves 1x 
Twist Daitits, Rowers, H. J. Haddan, Ken- 
sington.—17th July, 1882.—(A communication from 
J. Martignoni, near Frankfort-on-the-Main.) 6d. 

The helical grooves are cut by mounting the article 
to be cut on the slide of the lathe, and Loveagery 8 4 

dinal and rotary motion of the 
same, while the cutting or milling tool is fixed to the 
mandril. 

Pocket-KNIF£, Fork, Spoon, 

London.—1ith July, 1882.—(4 commu- 
icati rom F. Pri Graz, Austria.)—{Not 
proceeded with) 2d. 

This consists essentially in certain arrangements 
whereby a fork and knife, and in some cases a spoon, 
are so combined together ‘ina compendious form in 
the handle of the knife that they form a whole, in 
which only the + of the spoon, when such is used, 
remains outside the handle; each of these eating 
instruments can, however, used separately from 
either of the others. . 

3389. Uritisation or TipaL Power, 7. D. Gaman, 
San Francisco.—l7th July, 1882.—(Not proceeded 
with.) 2d. 

A pit or pond is excavated called the dry pond, with 
levees or banks sufficiently high to keep out the 
highest tides. On a race from the tidal water entering 
into this pond the mill wheel for obtaining motive 
power is placed, the race is provided with sluice gates, 
and other self-acting sluice gates empty the pond at 
low water. 

3302. Manvracrore or Fiee-sricxs, F. C. Glaser, 
Berlin.—l7th July, 1882 —(A communication from 
F. Burgers, Bulmke, and Dr. C. Otto, Dahihausen, 


together with water and made into bricks, which are 
then dried on heating flues or kilns until they are 
sufficiently hard for building purposes. 
3397. Apparatus For Dryinc Crops, J. Hooper, 
Great Torrington, Devon.—lith July, 1882. -(Not 
with, 


proceeded ) 2d. 
This relates to the employment of a fan and system 
of pipes. 
Propuctne TRANSPARENT PATTERNS ON GROUND 
at D. Reich, Berlin and Vienna.—17th July, 


4d. 
_ ‘This consists in the method or process of 


OrwamMeEstTaL Errects, H. J. Haddan, 


Bern.)—( Not 
This relates to the treatment of tin-plate for the 
purpose of pt wn a substitute for mother-of-pearl. 


3329. Rerropvuctne Desicys FoR THE ILLOSTRATION 
or Booxs. &c, W. P. Bruce, Kinleith Currie.—13th 
July, 1882. 4d. 

The artist draws with the etching needle on a 
grounded metal plate the lines or spaces which are 
to light in the proof. These are then excavated by 
means of a chemical mordant, and the plate is printed 
like a woodcut. 

3332. Maxixc poms, &e., A. Millar, Glasgow.—13th 
July, 

partly in forming the top, bottom, and 
sides dee of boxes from two or more sheets of cardboard, 
millboard, scaleboard, or other similar material, which 
have an extra degree of stiffness imparted to them 
by any of the processes known as “ ” “ bead- 
ing,” and corrugating. 

8333. Porrryvmc Meats, A. M. Clark, London.—13th 
July, 1882.—(A communication from C. Edwards. 
Paris) 4d. 

- inventor claims the method of metals, 


producing 
tterns on ground glass, by burning in 
an easily me ting composition or paste which has been 
applied to the surface of the glass. 


3399. Prerarinc ABSORBENT PareR FoR IN 
y, ‘ot proceeded with. 

This relates to the chemical treatment of the paper. 
$3401. Macuinxe, H. J. Gehlsen, London.— 
18th July, 1882.—(A communication from H. Baaser 
= Kalk, Germany.)—(Not proceeded 

wi 


This relates to improvements in the general con- 

struction of the machine. 

3402. Macninery ror Drawisc, SPINNING, AND 
Twistixe Frprovs Supstances, F. W. Foz, 
in-Wharfdale, and T. Coulthard, Preston.—18th 
July, 1882.—{Complete.) 4d. 

This consists in a peculiar form of adjustable ring- 
holder for double-flanged rings, and has for ite object 
the more effectual protection of the traveller from pro- 
jecting fibres and other foreign substances. 


3407. Apparatus ror Decorticatinc or Scourira 
Rice, &, H. C. Martin, -— 18th 
July. 1882. Not proceeded wi 

ec 3 drum or cylinder is provided with a keen cuttin 
ig surface, and mounted on a vertical shaft 


SELECTED AMERIOAN PATENTS. 
From the United States’ Patent Ofice Official Gasttee. 


271,140. Evecrraic Licut Gas 
Borner, illiam A, Shaw, Brooklyn, 


N.Y.—Filed 
ot y 3rd, 
im.—The combination substantially as —- 
before a forth of the gas conduit or chamber, th 


incandescent electric conductor inclosed within said 
conduit, and the illuminating gas burner attached to 
the said conduit. 


2'71,059. Macazine Execrric Lamp, Alenza T. Gif- 
Se Providence, R.I.—Filed January 12th, 1882. 
Claim.—(1) In an electric arc lamp, the combination 
with the magazine provided with + Domed for disc 
ing single pencils successively therefrom, of the e 
less chain provided with projections for strikin ~~ 
pencils discharged and forcing them to the 
by electrode, and suitable devices for operating 
id chain ————. as the result of increased 
the p circuit, substantially as 
described. The with the magazine 
provided with the automatically closing doors and 
automatic means for discharging the — through 
the doorway, of the endless chain provided with 
means for opening said doors and driving the dis- 
charged pencils forward longitudinally, substantially 
as d F.1. The magazine provided with the 


automatically closing doors, means for automatically 
| 
ow 


The combination with the 


for driving the ngit a , and automati 
devices for ng the doors to it a fresh 
to pass, substantial 


for lifting a carbon pencil oon opposi 
to estab! Ls tho enn: of an electro-magnet of higher 
resistance in a derived circuit around such 
a feed operating magnet in a shunt circuit, an 
ting devices ted by said magnet of higher 


resistance for shunting the ot current through —_ 


and the electro- 
arranged in a derived the Mand 
armatures for such magnets respectively, a 

circuit king or shunting device operated by the 

first-named lever to direct the main current over the 

coil of magnet N1, and means for restoring said shunt- 

ing device to its normal condition by the action of the 

lever M!, substantially as described. 

2'71,060. Bitoz-warer Joseph P. Graham, 

Chester, Ky.—Filed 1882. 

Claim.—The combination with ¢ the pipe A, Ty 

at its upper end and bent at ite lower 


extends towards the stern of a boat below the bottom 
of the latter of the downwardly-opening automatic 
check valve arranged in the upper end of the pipe, 
substantially as described. 
2'71,12'7. Corrzr Bar ror Harvesters, Sylvan R, 
Heobdbins, Ind.—Filed June 10th, 
Claim.—(1) In a the for mowers, &e., 
combination bar a of the cates 


ing, curved, sharpened hooksor sickles, having shanks 
made of plates projecting inwardly from the heels of 
the sickles at a right angle to the tangent of the curve 
of the sickle backs and having roynded outer ends, 


theft, the slckige pointing in oppostoe directions 
wit sick] ng in oppos 
as and ond for the pu: set forth. 
(2) In a finger bar for mowers, the com tion with 
the knife-edged bar a, with its bevelled edge fitted 
within the undercut rear e4 of the fingers, and 
having an oblique downwardly extending projection 
hl of the adjusting screw A, substantially as shown, 
and for the purpose set forth. 
271,207. Hubert A. B. Banning, New 
York, N. ¥.—Filed May 31st, 1882. 
Claim.—In combination with the brake-head B, 


g 


WG 


re in the same the shoe 
A e, corresponding such curv 
substan 
271,210. Scoop, Issacher L. Bevis, St. Louis, 
Mo.—Filed September 15th, 1882. 
Claim.—In combination with the a | 
handle later having slot at ent 


scale at b%, the ig D and the sleeve C having pin 
d, all cons sperate as 


2°71 576. Exrcrric Arc Joseph R. Finney, 
Pittsburg, Pa, —Filed N 8th, 1882. 
Claim.—(1) The pF mens in an electric arc 

lamp, of a w electro-magnet, through which the 
feed rod a pivotted armature arranged at the 
pe =. the feed rod, and a perforated plate or ring 

ae ey to the armature and encircling the 
Pag rod, tantially as and for the purposes 
described. The in an electric arc 
lamp, of an electro- et, a feed rod, a pivotted 
armature arran; =] at the side of the feed rod and 


aeyond the vertical plane of the core of the 
ime perforated plate or ring attached aeue 


| 271576 | 


the armature and antieting the feed rod, substantially 
as and fur the purposes described. (5) ‘The combina- 

tion in an electric arc lamp of an electro-magnet, an 
armature capable of an axia] movement, and Eoctns 0 a 
slotted projection to encircle the feed rod a 7 Ay 

from falling, and a circular clamp to grasp 

rod, and a stirrip or support to sustain the Ah 
substantially as and for the purposes described. 
The combination in an electric arc lamp of an electro- 
magnet, an armature capable of a radial and an axial 
pao a e to guide the armature its move- 
described. 


tially as and for the purposes 
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10 p.m., Museum, 11,887; mercantile marine, 
Indian section, 4nd other collections, 2871. On 
Wednesday, Thursday, and Friday, admission 
6d., from 10 a.m, to 4 p.m., Museum, 1509; 
mercantile marine, Indian section, and other 
collections, 210, Total, 16,477. Average of corre- 
sponding week in former years, 14.615. Total 
from the opening of the Museum, 21,727,593. 
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| 
anD Tuses, A. Lowcock, Shrewsbury, and J. Taylor, 
Salford.—12th July, 1882. 6d. 
Ic 
is capable of being more or less stretched, it being 
fixed on rollers at the foot and head of the bedstead, 
which rollers stretch the material forming the bottom 
Germany Not proceeded with. d, 
Coal or coke are ground fine and sifted, and mixed 
with fire-clay or other refractory binding material, 
such as milk of lime, the mixture being kneaded 
YW: a. 
WZ. 
the week ending Feb. 24th, 1883 :—On Monday, 
| | and Saturday, treo, from 10 a.m, 
+7 
ii 
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THE ELECTRICAL TRANSMISSION OF POWER. 
By Proressor Ontver J. 
No. IV. 

Sy of two series dynamo machines connected by a uni- 
formly leaking line rather long 
ex ions are tually occurring in the discussion of a 
leaking wire, whose value it is easy to calculate when the 
wire and machines are given, and which it will be con- 
convenient to devise abbreviations for. 

‘One is the expression— 


R Py * f R 
cosh at Vana sinh 

‘This we already have shortened to c + ,8; but we will 
now denote it by a single symbol, say M, ; and, since in all 
ordinary cases of transmission the insulation resistance 8 
of the line will be considerably greater than its conduction 
resistance R, the approximations suggested in the last 
-article, namely, 


may be used without compunction. I shall therefore 
write— 


Mn 14 
Similarly 
My =e + = comb sink 4/5 
R +p. 


Remember that p, and p, are the resistances in ohms of 
the wire on the two dynamo machines; field magnet and 
armature together. 

Another expression which occurred frequently was the 
denominator (RS + p; 2) s+ (p; + ps) c, and this I shall 
now call D, and will here write down its complete and its 
approximate values— 


_ RS + R R 
p= sinh 4/75 + cosh 


In the strength of all this I will now repeat the im- 
rtant expressions obtained last time in the very simple 
orms they now assume. 
The current at the sending end of the line, 


_ M,E, —E, 

CQ, D~ 
The current at the receiving end, 

The power obtained from the receiving machine, 

a= iE; (31) 

And the efficiency of the whole arrangement, 


FE, — M, E, 

Practical .—I will now attack a few simple 
roblems of practical value, writing the solutions in their 
ief forms, but remembering that the numerical value of 
M, M,, and D for given machines can be obtained at once 
by means of the equations labelled («) (8) and (7). There is 
nothing variable or accidental about these quantities, they are 
simply functions of the resistance of the wire which is 
wound on the machines, and of that which forms the line. 

Notice also that the numerical values of M, and M, will 
never be much greater than unity, and that the better the 
line is insulated the more nearly will they be 1. 

The numerical value of D onthe other hand is alwaysalittle 
arg than the total resistance of the circuit in ohms ; 

ut, for the case when the wire is perfectly insulated, D 
simply is the total resistance of the circuit. 

In discussing the following problems it may be remem- 
bered that we have already several times seen that, in 
general, the higher the electro-motive force and the weaker 
the current that can be used, the better for economy. 
There are various causes which make it difficult to work 
with electro-motive forces above a certain amount, and 
hence in some of the problems—l and 2—I take the 
highest electro-motive force employed as a specified quan- 
uty, and ask what is the best that can be done with it. 

n other cases, however, I start with the assumption 
that a given power is required at the receiving end, and 
ask what is the least value of the electro-motive force 
which will give it me under specified conditions—this is 
done in probs. 3, 5, and 6; understanding that a higher 
electro-motive force will usually give it me more easily, 
and with a balance to spare for practical emergencies, 
The only exception to this occurs when the loss by leak- 
age more than balances the gain due to high electro-motive 
force; and it is important to determine this point, and to 
settle what is the maximum electro-motive force that can 
be used with advantage on a o~ line. Problem 7. 

Problem 1.—With a given line wire and machines, and a 
given electro-motive force at the sending station, what is 
the absolutely en which a obtained at the 
other end? hat will be the opposition electro-motive 
force of the receiving machine when it is giving this maxi- 
mum power? And at what efficiency is the system then 
working ? 

Answer.—By differentiating (31) it is plain that p, isa 
maximum 


E 
The maximum value of the power obtained being then 


(34) 

while the electrical efficiency, or the ratio of the net power 
applied at one end to the gross power obtained at! the 
other, is by (28) 


which is necessarily rather less than 50 per cent. always; 
and, if the insulation is bad, may be very much less, 
Problem 2.—With a given line wire and machines, and 
a given sending electro-motive force, as before, what is the 
highest power that can be obtained at the receiving end 
consistently with a specified efficiency? And what is the 
electro-motive force of the receiving machine when it is 
exerting this power with the given efficiency? 
Answer.—Since F cannot now be chosen to make 
Pp, ® maximum, but is laid down beforehand, we must 
take the general relation between E, and E,, instead of 
the simple one (33); we deduce it from (28), viz.: 
E, 2M, 
And substituting this in (31) we find the power trans- 
mitted under the given conditions to 


Ps = (2 Mi + 


F¥-4M, MF} 
We observe that unless (1 + F)* is greater than 4M, M, F 
the above answer has no meaning; 7.¢., unless this con- 
dition is satisfied it is absolutely impossible under any 
circumstances to obtain the specified efficiency with the 
given line wire and machines, The highest attainable 
efficiency is, in fact, given by putting (1+ F),= 4M, M, F, 
and it is— 

2M,M,-1-2/M,M,/M,M,-1 (41) 

and the power transmitted with this maximum efficiency 
is by substitution— 


2M, M, /M,M,—1 (42) 


Problem 3.—Required a certain amount of power to be 
transmitted with a given line wire and machines, what is 
the very least sufficient electro-motive force in the sending 
dynamo machine? Also, what is the opposition electro- 
motive force of the receiving dynamo at the same time? 

Answer.—Simply by (34); 

the very least E, = 2+4/(M,Dp,); (38) 
but the efficiency with this electro-motive force will be 
only that given by (35), viz.: 
1 


4 M, 
If a specified efficiency F is aimed at, a higher electro- 
motive force must be used, namely, that indicated in (37); 
but we will leave this to be considered in Problem 6. 
The corresponding values of E, can be written down 


from (33), viz.: 


Problem 4.—With a given line wire and machine as 
before, what is the very highest efficiency which can be 
aimed at? What is the ratio of the electro-motive forces 
of the two machines that will give this highest efficiency? 
And what is the power then actually transmitted for a 
specified value of the sending, or of the receiving, electro- 
motive force? 


Answer.—Differentiating (28), the value of e which 
will make F a maximum is found to be 


or, what is the same thing, 
E, M, 
E, = M, + (a - 


Putting these into (28), which with discretion is 
to do, we get the highest possible efficiency. aged x: 


Highest F = 2M, M,-1—2y {M,M,(M, M,-1)} (41) 


And finally putting this efficiency into (37) or, what comes 
to the same thing, combining (40) and (31), we find the 
power transmitted to be 


as 


If E, is given instead of E,, the power that can be 
transmitted with the highest efficiency is 


V 


The expression for the highest possible efficiency (41) is 
rather an interesting one. It shows that this highest 
efficiency depends greatly on the insulation of the line, 
becoming unity if the line is perfectly insulated, falling 
down to ‘536 if the insulation resistance is only ten times 
the metallic resistance of the circuit, and to ‘172 if the 
insulation and conduction resistances are equal, but not 
reaching o till the line is absolutely uninsulated. - 

This result is rather curious if we compare it with 
the case of a perfectly insulated wire; for in that case 
the highest ible efficiency was simply 1, but no power 
could then be transmitted—see Art. 2. With a leaky 
wire, on the other hand, the highest efficiency (41) is 
less than unity; but if it be attained some power can 
be transmitted, viz. the amount given by (42). Of 
course this does not mean anything so absurd as that a 
leaky line is better than a perfectly insulated one. The 
efficiency which is the highest possible in a leaky line 
is not the highest possible in a perfectly insulated one. 

Problem 5.—Required a certain power to be trans- 
mitted with a given line wire and machines, what is the 
highest efficiency which can be aimed at? and what are 
the necessary electro-motive forces to give this highest 
efficiency ? 

This problem differs from the preceding in havi 
2 specified beforehand. To answer it, first combine (28) 
with (31), so as to get 


Which agrees with what we found at the end of Problem 2. | Le 


Then differentiate this and (31), remembering that 
p, is fixed, and one gets for the necessary electro-motive 
forces, to make the efficiency a maximum, and yet to 
transmit the specified power, 


And substituting these values in (43), one gets the maxi- 
mum efficiency under the circumstances, namely, 
1 


2M, M,+2 {M,M.(M, M,—1)}-1 
which is precisely the same as (41 
uations (45) and (46) are, in fact, really the same 
as (42) and (43) respectively. ‘ é 
roblem 6.—It is required to transmit a certain power 


with a ified efficiency by means of a given line wire 
and machines, at what p Ries pace wth forces must the two 
machines be run? 


Answer.—This problem differs from Problem 3 in having 
the efficiency laid down beforehand, and we must use the 
general relations (36) and (37), or what comes to the same 
thing, we must simply combine (28) and (31), solving them 


for E, and E,. e thus get 

2pDM, (47) 

which is the same as (37) 


14+F—2M,M,F+y¥ ((1+F)*—4M,M,F) 
Problem 7.—With a given line wire and machine, what 
are the highest electro-motive forces that can advan- 
tageously be employed in order to transmit a specified 
wer ? 
ea is already answered by — (45) and 
(46) of Problem 5. When E, has reached the value (45), 
and E, the value of (46), no further increase in the 
of either machine gives any advantage, but rather the 
contrary. 
It is plain that the most advantageous electro-motive 
forces vary with the square root of the power to be 
transmitted. 
Numerical lustrations.—For the purpose of illustratin 
some of these results we may apply them to a powers 
case or two. First, say, a telegraph wire like that of 
Despretz. 
Example 1.—Let p, = p, = 500 ohms. 
Let R = 1000 and S = 16,000 ohms., 
and let it be ay eon to transmit nearly a horse-power, or 


let p, = 625 Watts. [This would not give above half a 
horse on the brake probably. 
Then, by (2) (8) and (7) we calculate. 
i= M, = 1 + — 
M,M,-1+¢ 
and D = 2047 


Wherefore, the answers to problems 5 or 7 come out 
most advantageous E, = 1081/p, = 2700 volts 
most advantageous E, = 767 p, = 1900 volts 
and the highest efficiency possible = 50 per cent. 
The answer to Problem 3 is— 
the least sufficient E, = 2330 volts 
E, = 1095 volts 
and the efficiency corresponding, 40 per cent. 
Example 2.—With the same line wire and machines let 
the sending electro-motive force be 2700 volts. 


The answers to Problem 1 are— in 
E, = 1270 volts. 
= 838 Watts 


= 40 per cent. 
This is about the Despretz case as worked out near the end 
of the last article with the above value for S. 

In Example 1, if S had been 100,000, instead of only 
16,000, the highest possible efficiency would have been 
much greater, viz., 75°4 per cent.; and the electro-motive 
forces to give it would have been 1387p and 120/p 
respectively. 

Example 3.—Take a shorter and thicker line. 
t R= 10 and S = 1000 ohms 


and let P, = Po = 45. 

Then M,=M, = 105 
M, M, =111 
and D = 102°. 


The highest possible efficiency is 53°6 per cent. by (41) 
The most advantageous E, = 25'21/p, by (45) or (42) 
and the corresponding E, = 17°77 p, by (46) or (43). 
So to transmit 625 watts at the highest efficiency requires 
E, to be 630 volts and E, to be 442 volts. No greater 
electro-motive force is advantangeous with this line and 
machines, and the highest efficiency is strikingly low. 

To mend it we must either increase the leak resistance S, 
or diminish the machine resistance p. wn 

Example 4.—Let R = 10 S = 10,000 
and 


Pi = = 45, 
then M, = Mz = 1:005 
M,M, = 101 
D = 10025 


the corresponding E, = 3157 »,. 
Example 5.—Let R = 10 S = 1000 
and pi = Po = 5, 
then M, M, = 1:02 
D = 20°075. 
The best E, = 138 yp, ; E, = 127 p,, 


and the highest efficiency is 75°4 per cent. 

Example 6.—Let R = 10 S = 10,000, 
so that M, M = 1'002 and D = 20. 
Then the best E, = 22'°2 E, = 212 7/p,, 
and the highest efficiency is 94 per cent. 

Example 7.—As the last example we may take the case 
of two similar machines se, up directly with no length 
of line wire at all; so that R = 0,S=0,M,=M, =1, 


46 
nd 2 2 Pp D 2 
E, 
The highest efficiency is now 80 per cent., 
the most advantageous E, = 35 / Po» 
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and p, = p, = } D= psay; then the answers to Problem 5 


are the stale information that the best E’s are 
infinite, and the attainable efficiency is 1. But to Pro- 
blem 6 we get the answers— 
2p 
EY = 
and 
— 
= 


which agree with the answer to the similar problem in the 
middle column of Article II. wih 


INTERNATIONAL EXHIBITION AT NICE. 

Art the Vienna exhibition of 1873, and again at that of 
Paris in 1878, it was generally predicted that international 
exhibitions had had their day, and that the public and— 
what is probably more important—the exhibitors, were 
tired of them. Many English manufacturers declared 
that the enormous expense to which they were put, if they 
wished their productions to be adequately represented, 
brought them no corresponding benefit ; and that from 
henceforth they would be contented with the laurels they 
had gained in previous competitions, and not endeavour to 
add to them. 

But still the long series of international exhibitions has 
by no means come to an end. That of Philadelphia, in 
1876, and more recently the exhibitions of Melbourne, 
Sydney, and Brussels, have all been successful ; at any 
rate they have given satisfaction to their promoters. And 
now another city is about to be added to the list. Nice— 
_. Wizza la bella—has issued an invitation to all nations to 

take part in an exhibition which will be opened on the 
15th of November next, and she is making rapid pre- 
-parations for the reception of her expected guests. 

To many of our readers who only know Nice as the 
abode of pleasure, the idea of an International Exhibition, 
held in a French provincial town, some hundreds of miles 
from the capital, will seem absurd ; and yet those who are 
well acquainted with the locality will see that there are few 
places where the elements of success are greater. The 
rapidity with which Nice is developing is unexampled in 

ce, perhaps in Europe. The number of residents has 
doubled during the last ten years, and it is expected that 
at the present rate of increase it will, in five years’ time, 
exceed 100,000, a population which is not possessed by 
twelve French towns at the present moment. But it is to 
the visitors that she attracts that Nice owes her reputation. 
We cannot in this article enlarge on the wonderful 
climate, and the other inducements which bring, every 
winter, to this favoured spot, 40,000 to 50,000 people from 
all parts of Europe. Suffice it to say that they come. Not 
only royal personages, and distinguished members of the 
= world, but the heads of industrial houses, and the 
eading scientific men of all nations may be recognised in 
the crowd on the Promenade des Anglais on any afterneon 
at this time of year. And besides those who are able to 
the winter there, the visitors who remain for a week 
or two on their way to or from Italy are many thousands; 
we cannot be sure of the exact number, but the arrivals at 
Nice railway station during the winter months of 1881-82 
were more than 1,200,000! 

It is, however, not to visitors alone that an Exhibition 
must look for success, nor is their point of view the one 
which more particularly concerns our readers. They will 
chiefiy be interested to hear what inducements are held 
out to British exhibitors. Before commenting on the 
circular issued by the Commission of Administration, we 
will call attention to the geographical position of Nice. 
Situated midway between Marseilles and Genoa, she is in 
many respects superior to either ; and there is no doubt 
that when the railways which are to connect her with the 
interior are completed she will divert a certain amount of 
their trade, both import and export. At present the only 
line of railway passing through Nice is the Paris, Lyons, and 
Mediterranean, which skirts the coast ; but as goods can be 
delivered by sea, an English or Belgian has frequently less 
to pay for transport than a French manufacturer. The 
chief competitors we shall have to meet will be the Italians. 
Genoa, Savona, and Leghorn are all industrial towns, and 
there are many manufacturers in them who are doing a 
good trade on the Riviera, and who will muster in strong 
force at Nice, from which they are only separated by a 
short sea journey, although they have not cared to send 
their goods to the Exhibitions of Paris or Vienna. Nice, 
though the capital of the department of the Alpes Mari- 
times, and the source from which a very large district 
draws its supplies, is not a manufacturing town, nor is 
there an engineering factory of any importance along the 
whole of the French Riviera. The little machinery that 
is used comes from a great distance ; but as a general rule 
the inhabitants of the department have not found out that 
they need any. The agricultural implements would be 
considered —— even in the centre of Spain ; saw- 
mills are only put up where there is a fall of water, and 
when this from any cause fails, they are abandoned ; 
whilst joiners take a week to turn out what English wood- 
working machines would enable them to do in a day. 
The country flows with oil and wine, yet a modern press 
is never seen; and of the many tons of perfumery 
annually exported from Grasse, probably not one is sent 
off in machine-made casks. 

The site of the Exhibition is within 300 yards of the 
Nice station, to which it will be connected a branch 
line. The grounds extend over twenty acres, but it is not 
yet decided how much of this will be covered with build- 
ings. The charge for space is to be as follows :—(1) Main 
building, horizontal space, 2s, to 4s. per superficial foot ; 
Main building, wall space, 1s. 2d. to 2s. per superficial 
foot. (2) Annexes, horizontal, or wall space, 9d. to 1s. 6d. 
per superficial foot. (3) Open air, 4d. to 9d. per superticial 
foot. Forms of application for admission are to be obtained 
from “ M. le Commissaire Général de l’Exposition, Nice,” 
te. whom all inquiries are to be addressed. For English 
exhibitors these applications may be sent in up to the Ist 


of June, and the goods must be delivered in Nice not 
later than the 15th of October. 

The circular announces that at least of the leading 
re tatives of science, industry, and commerce, 0! 
France and other countries, will form the jury ; and that 
diplomas of honour, gold, silver, and bronze medals, and 
honourable mentions, will be awarded. It also states that 
motive power will be provided gratuitously to all exhibitors 
who apply for it ; whilst those who require water, gas, 
steam, or electricity, will be supplied with them at cost price. 

We regret to see that the commissioners make no 
mention of the admission of foreign goods free of duty or 
in bond. The French custom’s tariff is in many instances 
so high that foreigners will be afraid of exbibiting 8 
for which they may find no sale at the conclusion of the 
Exhibition, unless they are assured that the duty will be 
returned to them. Another fault we have to find is the 
clause which prohibits the sketching of any exhibited 
object. It is quite PF to prevent the improper re- 
production of works of art, but this clause, too strictly 
enforced by ignorant policemen, was often a source of 
annoyance at other Exhibitions ; and not only prevented 
visitors from benefiting by the exhibits, but even rendered 


it extremely difficult for the press to give an accurate 
of them. Ww. W. 
ice. 


WHITWOOD SEWERAGE WORKS. 


In our last issue we stated that we should publish additional 
engravings illustrating these works, and also give our description 
of them in the present im ion. 

Whitwood is situated in the West Riding of the County of 
York, and immediately adjoining the confluence of the rivers 
Aire and Calder. The portion of the district of Whitwood 
adjoining the rivers, and known as Whitwood Mere, lies very 
low, and much difficulty has been experienced in draining this 
portion of the township. Some time ago the Local Authority con- 
sulted Mr. John Richardson, M. Inst. C.E., as to the best means 
of draining their district, and he afterwards submitted a scheme 
of sewerage which met with their approval and has since been 
carried out. 

The scheme was divided into three drainage areas, two of 
which get rid of the sewage by gravitation, and such sewage is 


confined to - 
e ni ur’ of large towns, as owing to the rapid growth of © 
and animal life in service reservoirs, the 
from the filtration of the water was rapidly lost, especially duri 
the summer, As examples, the author referred to the wadbvered 
reservoirs constructed at the cost of the Admiralty in Greenwich 
Park and on Woolwich Common, for the protection, in case of fire, 
of the Greenwich Hospital, Royal Dockyard, and other Govern- 
ment establishments, which were partially used by the Kent 
Waterworks for the supply of their district. The author then 
ed to describe the covered reservoirs at Plumstead and at 


ooter’s-hill, purchased by the Kent Company. These were 
covered by brick cochen, saeindes from cast iron girders. Then 
followed descriptions of different works, including the Chislehurst 


reservoir, which was built of brick, covered with arches supported 
by cast iron girders, and rendered internally with cement. The 
circular reservoir, purch from the Dartford Local Board of 
Health, was cov with brick arches —— on nine wrought- 
iron joists radiating from the centre, where they were supported 
by a cast iron column. The circular reservoir in Greenwich Park 
consisted of brick arches, resting on concentric rings of rolled 
a iron girders, suppor by piers. The filter-beds at 
Deptford were converted into covered reservoirs, consequent on 
the Kent Company abandoning the supply from the river Ravens- 
bourne in favour of spring water from the chalk, in which case the 
old filtering material was utilised in the construction of the con- 
crete vaulting. The covering of a small reservoir at Plumstead 
with Bunnett’s flooring was described, and the construction of a 
covered reservoir on Woolwich-common in lieu of the old one 
referred to, when relinquished by Government. This was an 
oblong reservoir, 200ft. long by 100ft. wide; the walls were of 
concrete, faced with brick; the covering arches were of brick,. 
springing from rolled joists supported on brick piers. The above 
works were designed by the author’s father, the late Mr. W. R. 
Morris, M. Inst. C.E. 

The author then described the New Cross Reservoir, built under 
his direction in 1874, which was similar to that on Woolwich 
Common, except that the roof consisted of brick arches springi 
from the piers instead of rolled joists. He then gave a fall 
description of a reservoir recently constructed by him at Farn- 
borough, Kent, in which the outer walls were reduced to a mini- 
mum, by supporting the covering arches till their springing was 
level with the centre from which they were struck. This system 
was adopted for the end as well as for the side walls. An account 
was given of a slip which occurred during the construction of the 
reservoir, aud of the means taken for making the work secure. 

The East London Waterworks Company had at Hornsey Wood 
a fine brick reservoir, which was capable of containing 5,000,000 
gallons of water. The same omen had at Haggar-lane a 
reservoir capable of containing 1,500, lons. This also was 
built of brick ; the vaulting was suppo by longitudinal walls, 


conveyed on to irrigation grounds, and after purification the 
effluent water is into the adjoining watercourses, and 
ultimately into the river Calder; but, as before stated, the 
portion of the district called Whitwood Mere is so low that it 
was found impossible to dispose of the sewage except by 
pumping ; it was therefore determined to put down a pumping 
station at the lowest level, with sewage tanks capable of holding 
250,000 gallons, and to lift the sewage on to the irrigation grounds 
before referred to. These works have now been constructed, 
and the ground forming the site of the pumping station raised, 
so as to be above the highest floods, and it is thus accessible at 
all times. Much difficulty was experienced in securing a safe 
foundation for the sewage tanks and chimney, as well as for the 
engine and boiler-houses. 

The engines and pumping machinery were designed and con- 
structed by Mr. J. Horne, of Castleford, from specifications fur- 
nished by Mr. Richardson. The engines consist of a pair of 
direct-acting horizontal high-pressure condensing engines, so con- 
structed that they can be worked either singly or coupled to- 
gether. Thecylinders are 12in. diameter, 24in. stroke, jacketted 
and clothed with hair felt, lagged with mahogany and bound 
with brass bands, and they are fitted with variable expansion 
valves. The piston rods, valve rods, and pump rods are of cast 
steel, working through solid brass glands, the crank and crank- 
shaft are of wrought iron and the fiy-wheels are turned on the 
rims. The engines are regulated by a pair of high speed governors 
to run 18 strokes per minute. The condensers fetch their water 
from a well outside the building, 12ft. deep, and they maintain 
a vacuum of 27in. The air pumps are double-acting, 44in. in 
diameter and 24in. stroke. 

The sewage pumps are l4in. diameter, 24in. stroke, and double 
acting, fitted with valves of a large area and of easy access, so 
arranged that any of the valves may be examined while the 
engines are running. These pumps deliver on to the sewage 
farm at an elevation of 68ft., and through 2300 yards of 12in. 
main, 30,000 gallons per hour, and this quantity could be doubled 
if required. We shall illustrate these pumps next week. Our 
engravings this week illustrate the engines in detail. Figs. 1 and 
2 are an elevation and plan of the engine, showing the valve gear 
in section. Figs. 3, 4, 5,6, and 7 show the bed-plate of one 
engine, and Figs. 8, 9, 10, 11, 12, and 13 illustrate the construc- 
tion of the air pump and condenser. 

The whole of the working parts are above the engine-house 
floor, which is 5ft. above the ground-level. The floor is carried 
on cast iron girders. All steam and waste-water pipes are under 
the floor, and are provided with cast iron chequered access plates. 

The steam is supplied by two Cornish boilers 5ft. 6in. in 
diameter and 20ft. long with 3ft. flue, and tested to 120 lb. per 
square inch, the working pressure being about 50lb. The feed- 
water for the boilers is taken from the hot wells by a single- 
acting pump while the engines are working. An arrangement is 
provided by which the gases generated in the sewage tanks are 
passed through boiler flues to the chimney. 

The engines and pumps have been in operation for four 
months, and work with perfect smoothness and entirely free 
from any jar from the pumps. 

The whole of the works have been carried out under the 
directions of Mr. Richardson at a cost of £15,000, and a rate of 
1s. 4d. in the pound on the present rateable value of the district 
will repay principal and interest in thirty years. 
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COVERED SERVICE RESERVOIRS. 

Art the meeting on the 20th of February, Mr. Brunlees, Presi- 
dent, in the chair, the paper read was on ‘‘ Covered Service 
Reservoirs,” by Mr. William Morris, M. Inst. C.E. (of Deptford). 

The author alluded to the fact that covered reservoirs were used 
by the Romans, and other ancient ple, for keeping water cool 
and pure for potable purposes, and showed that their use was by 
no means a recent refinement, although they had only lately been 
introduced in modern waterworks, It did not appear, from 
official returns, that covered reservoirs were used in London in 
1850, when filtration had only been partially introduced. But it 
soon became evident that covered reservoirs were necessary for the 
storage of filtered water, and accordingly it was enacted by the 
Metropolis Water Act, 1852, which required all water—except 
water pumped from wells—to be filtered, that all reservoirs for 
filtered water within five miles of St. Paul’s Cathedral should be 
covered. This enactment was more i ly intended to 
preserve the water from contact with the smoke of London ; but 


by transverse walls, so that the reservoir was divided into 
forty-nine sections, the walls of which were pierced with circular 
openings. The Kilburn Reservoir, capable of containing 6,000,000 
gallons, was a fine brick structure, with vaulted roof, supported on 
cruciform piers; the outer walls were supported by buttresses 
against the pressure of the external earth. The Hampton 
Reservoir, capable of containing 2,750,000 gallons, was constructed 
entirely of concrete. This reservoir was built in clean sharp 
gravel, and the excavated ballast was admirably adapted for the 
concrete. e arches sprung from wrought iron joists. The 
Burton-on-Trent Reservoir, built for the South Staffordshire 
Waterworks, had a capacity of 4,000,000 gallons ; it was rectangular 
on plan, and was covered with brick arches springing from cast 
iron girders, supported on cast iron columns ; the walls were of 
concrete, faced with Staffordshire bricks. 

The author then referred to several service reservoirs, of which 
he bad the — of learning some particulars during a 
recent tour. The Charlottenburg Reservoir of the Berlin Water- 
works, with a capacity of 5,000,000 gallons, was built of brick, 
with walls sufficiently thick to resist the internal pressure of the 
water ; the soil was fine loose sand, on which bitumenised — 
was spread before laying down the concrete foundations, e 
Berlin filter-beds were covered with Bohemian vaulting, the 
foundation of which rested on gravel puddle. The reservoir at 
Breslau, capable of containing 900,000 gallons, was supported on a 
tower 130ft. high, and the tower contained the pumping engines. 
The author then described one of the Vienna reservoirs, and 
furnished some notes on the aqueduct which supplied that city. 
The waterworks of the city of Munich, which were in course of 
constraction at the time of his visit, comprised a reservoir having 
a capacity of 8,800,000 gallons ; the walls and floor were of con- 
crete, the vaulting was semicircular, built with one ring of brick. 
The author gave a sketch of the Frankfort Reservoir and some 
notes as to the water supply of the city. The reservoir and works 
of the Darmstadt Waterworks were noticed ; the reservoir was of 
brick, built above ground ; it was capable of containing 900,000 
gallons ; the water was pumped from six tube wells, sunk in the 
sandy plain between the Odenwald mountains and the Rhine at 
Griesheim, about five miles from the city. The reservoir at 
Celogne, which consisted of a cast iron tank, with a capacity of 
800,000 gallons, was erected on a tower 100ft. high; the water 
supplied to the city was pumped from wells on the banks of the 
Rhine ; but the spring-water was quite distinct from the Rhine 
water. The Dresden Reservoir was capable of holding 4,600,000 
. of water. The Hanover Reservoir, with a capacity of 

400,000 gallons, was of brick. It stood 30ft. above the ground- 
line, and the outside walls supported the full pressure of the water 
without the assistance of any embankment. 

After some remarks on the marked preference of Germans for 
spring water as compared with lake water or river water, the 
author concluded the paper with a sketch of his idea of a model 
service reservoir. This was so arranged that the earth dug from 
the excavation was all utilised in forming the necessary embank- 
ment. The floor and the side walls were of concrete, the piers, 
arches, and vaulting of brick. The vaulting was similar to that 
of the Farnborough Reservoir; but the ends of the vault were 
brought down with a curve of 12ft. 6in. radius, till they rested on 
correspondingly curved we in the concrete end walls. By this 
construction the thrust of the roof would be carried down to an 
abutment reaching against undisturbed ground, and the pressure 
of the water on the reservoir would not only be supported by the 
abutment, but be also counterbalanced by the weight of made- 
earth facing the embankment, which rested on the exterior arches 
of the reservoir, in addition to the pressure of the earth which 
would have to resist internal pressure if the walls were vertical. 
The author held that the whole of the interior surface should be 
in cement mortar. 


LrvERPOOL ENGINEERING Socrety.—The fourth meeting of the 
session was held on Wednesday, the 28th February, at the Royal 
Institution, Colquitt-street, Mr. F. Bramall in the chair, when a 

per entitled ‘‘ The Pittsburgh, McKeesport, and Youghiogheny 
Retlroad,” was read by Mr. M. E. Yeatman, M.A., Cantab., late 
assistant engineer. The extent of the line is fifty-six miles south- 
east from Pittsburgh, Pa., into the Connellsville coalfield. The 
method of procedure in an American railroad comprises charter of 
incorporation, survey or ‘‘preliminary line,” levels, slope, and 
to phy, “location,” contract let in this case at prices per 
cul ard before pleting the location, scale of prices for 
masonry, timber, and ironwork. The line was 
enasahed into divisions and sections, with a staff of divisional 
engineers taking cross sections for monthly estimates. The author 
then described the special features of the line, the alternative 
route between Pittsburgh and McKeesport, the covered way 

vided at the American Ironworks, the pile trestle work, the 

idges, the Monongahela Viaduct and the Youghiogheny 9 
and concluding with a description of the permanent way a 
comparison of lish and American railways. a 
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A TORPEDO BOAT COLLISION. 


STARBOARD Bow 


Our readers will be aware that during the latter part of last 
year the Italian Government made some very exhaustive experi- 
ments at Spezia with the numerous torpedo boats they then had. 
Some of these were supplied by Messrs. Yarrow and Co., of 
Poplar, and the engraving above represents one of them, named 
the Falco, which, during some manwuvres round one of the large 
Italian ironclads, was run into by a similar torpedo boat built by 
the same firm. At the time of the collision, which took place 
inside the breakwater in the Gulf of Spezia, the two boats were 
running at a speed of nearly fourteen knots, which speed was 
perhaps reduced to ten knots at the actual instant of the 
collision. The Falco was saved from sinking partly by the 
water-tight bulkhead, which happened to be close to where she 
was struck, and partly by her pumping machinery. An 
idea of the extent of the damage sustained is very clearly 

iven by the sketches. The fore end of the ram of the other 
Boat not only penetrated the starboard side, but went right 
through and out beyond the port side of the Falco. However, 
both the boats fo 1 steam on, and reached the dockyard at 


whatever by the shock, which was entirely confined to the head 
of the boat. It is the opinion of the Italian authorities that, 
had the boats been less strongly and substantially built, one at 
least must have gone to the bottom. These first-class torpedo 
boats, which are 100ft. in length by 12ft. 6in. beam, one of 
which, it will be remembered, obtained the remarkable speed of 
22°4 knots when tried in London, have been in commission the 
greater part of last year, making numerous cruises from Spezia 
along the coast, and constantly at exercise. One im- 
— feature in these boats is an arrangement intro- 

ced by Messrs. Yarrow and Co., by which means, if the stoke- 
hole became flooded with water through the boat’s side being 
penetrated or otherwise, the fire would not be extinguished, 
which, on account of the low position of the fire-grate in boats of 
this class, would otherwise almost immediately result from 
only a very small quantity of water finding its way into 
the stokehole. The value of this arrangement is clearly evident 
from such an accident as we now illustrate. 


PAPER PULLEYS. 
In America the use of paper for all sorts of purposes is exten- 
sive and varied. Paper railway wheels have been used for years, 
and we now illustrate a recent invention intended to still further 


extend the use of the material. Our engraving 
ulley, the cénstruction of which will be easily understood 


pulley is keyed on 


TAYLOR'S INITIAL STABILITY INDICATOR 
FOR SHIPS. 

In our notice of the exhibits at the North-East Coast Exhi- 
bition held last year at Tynemouth, we briefly drew attention to 
& new instrument which had just been invented by Mr. Alexander 
= consulting engineer, Newcastle-on-Tyne, for indicating at 
a ce the stability of a vessel. Since then several important 
improvements have been introduced into the apparatus, and we 

to describe the nature and working of ike taveniion in 
its most recent form. For a vessel with a given displacement, 
the metacentre and centre of gravity being known, it is easy to 
lay off in the form of a diagram its stability or power of ri hting 
for any given angle of heel. Buch « diagram ie shown in Fig. 3, 


in which the abscissee are the angles of the heel, and the ordi- 
nates the various lengths of the levers, at the end of which the 
whole weight of the vessel is acting to right itself. The curve 
may be constructed in the following manner :—Having found by 
calculation the position of the transverse metacentre M for a 

iven displacement—Figs. 1 and 2—the metacentric height G M 
is then determined either by calculations, or more correctly 
by experiment, by varying the position of weights of known 
magnitude, or by the stability indicator itself. Suppose, now, 
the vessel to be listed over to various angles of heel—say 20 deg., 
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40 deg., 60 deg., and 80deg.; the water lines will then be AC, 
DE, FK, and HJ ively, and the centres of buoyancy, 
which must be found by calculation, will be B,, Bz, Bs, and 
B,. If lines are drawn from these points at right angles to the 
water levels at the respective heels, the righting power of the 
vessel in each position is found by taking the icular 
distances between these lines and the centre of gravity G. This 
method of construction is shown to an enlarged scale in Fig. 2, 
where G is the centre of gravity ; B, Zi, B, Za, B; Zs, and B, Zs 
the lines from centres of buoyancy to water levels; and GN, 
GO, and GP the distances showing the righting power at the 


20° 0? £02 60° 90° 
of hed 


angles of 20 deg., 40 deg., and 60 deg. respectively, and which to 
any convenient scale are set off as the ordinates in the stability 
curve shown in Fig. 3. 

Having obtained the curve A in this manner for a given meta- 
centric height, we will suppose that on the next voyage, with the 
same displacement, it is found that, owing to some difference in 
stowage, the centre of gravity is 6in. hi 
ordinates of the curve will then be G' N', and phen hem 
and the stability curve will be as at C—Fig. 3—showing at 
about 47 deg. all righting power ceases. Similarly, if the centre 


of gravity is lowered 6in. on the same displacement the curve B 
will be found, and in this manner comparative diagrams can be 
constructed, giving at a glance the stability of a vessel for any 
given draught of water and metacentric height. 

The object of Mr. Alexander Taylor’s indicator is to measure 
and show by simple inspection the metacentric height under 
every condition of loading, and therefore to make known the 
stability of the vessel. It consists of a small reservoir A, 4, 
locality, communicating by a tube wi glass secured 
at the opposite side, the whole being half filled with glycerine, 
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which is the fluid recommended by Mr. Wm. Denny, though 
water or any other liquid will answer the purpose. At one side 
of the gauge is the circular scale C, capable of being revolved 
round its vertical axis, as well as adjusted up and down, so as to 
bring the zero pointer exactly to the top of the fluid when the 
vessel is without list. Round the top of the scale at D are 
engraved four different draughts, and under these are the meta- 
centric heights. Test tanks of known capacity are placed at each 
side of the vessel, but in no way connected with the reservoir or 
gauge. The metacentric height is found as follows :—The ship 
being freed from bilge water, the roller scale is turned round to 
bring to the front the mark corresponding with the mean 
draught of the vessel at the time, and the zero pointer is 
placed opposite the surface of the liquid in the gauge. One 
of the test tanks being filled with a known weight of water, 
the vessel is caused to list, and in consequence the liquid in the 
tube takes a new position corresponding with the degree of heel, 
the disturbance being greater according as the vessel has been 
more or less overbalanced. The scale having previously been 
properly graduated, the metacentric height for the draught and 
state of loading can be at once read off in inches, while asa check 
the water can be transferred from the one test tank to the other, 
and the metacentric height read off as before, but on the opposite 
side of the zero pointer. At the same time the angle of heel is 
shown ona second graduated scale E. Having obtained the 
metacentric height, reference to a diagram will at once show the 
whole range of stability, and this being ascertained at each load- 
ing, the stowage of the cargo can be so adjusted as to avoid exces- 
sive stiffness on the one hand and dangerous tenderness on the 
other. It will thus be seen that Mr. Taylor's invention promises 
to be of great practical value both in the hands of the ship- 
builder and shipowner, who have now an instrument placed 
before them, by the proper use of which all danger from un- 
skilful loading can be entirely avoided. 


LETTERS TO THE EDITOR. 


THE EFFICIENCY OF TURBINES, 


Str,—I am much obliged to Mr. Hett for his remarks on my 
paper “‘On Water Wheels and Turbines,” which appeared in your 
issue of 16th February; and if I may be permitted to say it en 
passant, I had not the slightest knowledge of your intention to 
publish my paper, but happening to be waiting on a train at 
Sheffield railway station on the morning following your date of 
publication, I observed THE ENGINEER on the bookstall, and in 
turning over its leaves I came upon my own paper which I had 
read to the Institute of Engineers and Shipbuilders of Scotland 
some short time before. I thank you for publishing the same, and 
for the page of well-executed woodcuts, as, apart altogether from 
the question as to whether the Hercules is or is not the turbine 
which gives out the greatest power and has the greatest capacity, 
the subject itself is of universal importance, and I hope may 
receive the attention it deserves; for if M. Marcel Deprez’s system 
of transmitting power great distances through an ordinary 
telegraph wire by electricity is the success which it is claimed to 
be, then our rural waterfalls may be brought to the heart of every 
industrial village, town, or city, and the turbine best adapted to 
do this with the least loss is the one to be adopted, be its name 
whatever it may, and the Hercules turbine gua turbine will smell 
as sweet with any other name so long as it maintains its well-earned 
reputation for high-class efficiency. 

Mr. Hett has been led into a rather amusing mistake in quoting 
from Mr. Emerson’s third edition (1881), page 121, without referring 
to the second edition (1878), in quoting from the Holyoke Machine 
Company’s circular dated 20th November, 1875. Had he done so 
he would have seen at once—page 93, second edition—that this 
circular referred to the Risdon turbine, and could not possibly 
refer to the Hercules, which was not patented until 11th January, 
1876, and was first tested by Mr. Emerson in March, 1876, as may 
be seen at the commencement of Mr. Emerson’s own remarks, 
Mr. Emerson further says—page 98, second edition—‘‘ Turbines 
have been so extravagant in the use of water at part gate that 
there are many old mill men who still believe the overshot 
wheel to be superior to it where the supply is variable. Much of 
this is prejudice, for the overshot loses too much head at the start, 
and is too heavy to be able to transmit the highest percentage of 
useful effect possible, or as high as has been done by turbines made 
by various builders. Such believers often talk about the overshot 
being better adapted than the turbine to run from the natural 
stream where there is no pond, as the overshot takes all the water 
there is, whatever the quantity; but it must be obvious to all that 
under such conditions the speed must vary according to the supply, 
unless the work is changed, and that may be done with the turbine 
as well as with the overshot. The patentees of the Hercules have 
been unwearied in their efforts to perfect their plans in order to 
produce wheels that shall leave no chance for doubt as to their 
efficiency compared with the overshot, or turbines of any other 
make.” He finishes by saying, “‘The plan of the Hercules offers 
a a! possibilities ever yet produced by a turbine water- 
wheel.” 


Mr. Emerson also points out that no other builders send wheels 
to be tested of such uniform completeness. One of these wheels, 
he says, may stand in the flume for days and then run as free as 
when first set ; and as they have no private testing flume, all their 
results are known. 

Mr. Hett’s last extract from Mr. Emerson’s treatise might lead 
one to suppose that the builders of the Hercules have given u 
testing those wheels now; but such is not the case, and I myse! 
rather invite my clients in this country, as well as the colonies and 
the Continent, to have their wheels tested before leaving America, 
especially as the cost of doing so is comparatively trifling. In con- 
firmation of this, I enclose you copies of certificate of some tests I 
had made for me a few months ago. These certificates are signed 
by Mr. Clemens Herschel, hydraulic engineer to the Water Power 
Company, Holyoke, who is Mr. Emerson’s successor there. I may 
add, however, that the testing flume, as at present constructed, is 
limited in its capacity ; that is to say, it cannot test beyond 230- 
horse power, and with heads not exceeding 19ft. 

The efficiency given out, as per the above certificates, quite 
corroborates anything I have ever said in favour of this i 
turbine, and I believe I am correct in saying that no other wheel 
can be produced showing such very wonderful results. If so, then 
I shall be glad if others will send their test certificates for 
Se in your columns. Besides, the builders of the Hercules 

ve acquired such experience from these tests as to enable them 
to get the patterns of the various details into the best possible 
form ; and as they now have, in their new works, a staff of skilled 
men and special machinery constantly at work on the same parts, 
the testing is by many not now considered to be of so much 
importance, 

The results given by the American turbine in the diagram which 
accompanied my paper are taken from the tests of a 25in. 
American, as reported on e 77 of Mr. Emerson’s treatise— 
second edition—that being the nearest size I could find to compare 
with the results of the Hercules shown on the same diagram, 
which are taken from the tests of a 24in. wheel, as reported on 

e 97 of the same treatise. 

r. Hett, in closing his remarks, expresses surprise at such 
good results from a bucket which he calls “ nearly flat ;” and also 
expresses doubt whether the turbines actually tested had buckets 
of the form shown on your illustrated page. I must again call on 
Mr. Emerson to speak for himself. At page 98—second edition— 
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he says: ‘* Three kinds of buckets have been tried, but the No. 1 
proved by far the best, and that alone is now used.” The No. 1 
referred to is the bucket you have illustrated. 

A letter from Mr. Frederick Nell also ap) under the same 
heading, in which he draws attention to the application of two 
Victor turbines to give out a large power. As yet the Victor is 
the only turbine which comes anything near to the Hercules 
for capacity ; its weak point being its diminishing power at part 
gate when compared with the Hercules. For instance, the five 
tests printed by Mr. Emerson in his last edition show the Hercules 
to be giving out the following percentages at half gate, namely, 
66, 70, 66, 70, and 68; and seven of the Victor tests at 49, 39, 
52, 41, 47, 50, and 61. JOHN TURNBULL, Jun, 

184, Buchanan-street, Glasgow. 

5th March. 


Srr,—It would be more satisfactory if Mr. Turnbull and others 
advocating icular turbines would supply some data as to the 
means by which the testing of turbines by Mr. Emerson is managed. 
Ihave read Mr. Turnbull’s paper, and I find that the water is 
measured in the usual way by the depth of discharge over a 
tumbling bay. 

Now it so happens that there are no two authorities agreed as to 
the coefficient of discharge under such circumstances, and Mr. 
Turnbull is quite silent as to the coefficient actually used; and 
until this is known, it is quite impossible to say what the figures 
given are really worth. My own impression is that the discharge 
is very much higher than Mr. Turnbull thinks, and, that as a con- 
sequence, the coefficients of efficiency given for the Hercules tur- 
bines are quite too high. I think I shall have as eminent an 
authority as Mr. Dondaldson with me if I say that an efficiency of 
80 per cent. bas never yet been reached by any wheel. 

Furthermore, we know nothing of the conditions under which 
the water was measured at part gate. Are we to assume that Mr. 
Emerson took the same coefficient for discharge whatever the 
depth over the tumbling bay or its waters? I have no desire to 
impugn Mr. Emerson’s honesty of purpose or skill, but I do say that, 
until we know how he measured the water, no sensible engineer 
willattach much value to the figures supplied by Mr. Turnbull and 
Mr. Hett. I have no interest in any form of turbine, more than a 
scientific one: but it seems to me that this correspondence is 
degenerating into a promiscuous advocacy of one type of turbine, 
and losing all scientific value. 

Mr. Turnbull has yet to learn that it is a bold thing to make 
such assertions as he has made in your columns, especially those 
concerning the part gate efficiency of the Hercules ebeal, and they 
will certainly not be accepted as accurate without more convincing 
testimony than the bare word of Mr. Emerson. AQUARIUS. 

London, March 5th. 


WEAR AND TEAR OF SLIDE VALVES, ETC., OF LOCOMOTIVE 
ENGINES, 


Srr,—The wear and tear of rubbing surfaces in locomotive engines 
is a subject which one rarely, if ever, reads of as engaging the 
attention and due consideration of mechanical engineers individually 
or collectively. Indeed, judging from the reports of the periodical 
meetings of the Society of Mechanical Engineers and other kindred 
associations, wear and tear of the many bearings of locomotives is, 
apparently, never thought of, or is practically passed by as of too 
little importance for their deliberations. Inasmuch as that upon 
the length of time bearings will remain tight and trim very mate- 
rially depends the maximum amount of mileage and real work to 
be got out of an engine between periods for general repairs, such 
scant attention as the subject receives is not what it ought to be. 
The subject is worthy—indeed, its importance demands it—of 
much more attention than has yet been bestowed upon it, both from 
@ scientific and economic point of view. 

The object of this letter is to point out, from a practical brass- 
founder’s point of view, the many existing absurdities committed in 
almost daily practice by locomotive engineers; tc prove how easily 
such errors may be corrected, and how such corrections would tend to 
the professional credit of locomotive superintendents and those 
about them, as well as contribute to the pecuniary interest of 
railway proprietors, and add to the safety and comfort of the 
travelling public. 

Brassfounders are, almost without exception, deprived of their 
normal position as such, inasmuch that they are not considered 
capable of conceiving or knowing much concerning suitable alloys, 
but are treated as mere machines, to extract out of whom as 
much labour as can be had at the least possible cost, every effort 
must be made, regardless of quality of castings to suit many 
different requirements, so long as the work is free from any visible 
defects. They are not treated as thinking men, as men pos- 
sessing the required abilities to enable them to discriminate 
as to the requirements of the locomotive as the most 
suitable alloys, &c. No; superintendents, assistants, and sub- 
ordinate officials arrogate for themselves superior knowledge of 
alloys and their practical applications, and thus deprive the founder 
of the means of taking the interest in his daily calling altered 
circumstances would naturally excite and eventually develope. 

He thus plods on from day to day, performing his monotonous 
task in a most slipshod , with nothing to attract and engage 
an active and inquiring mind, but each day finds him in the same 
old insipid rut, possessing not even the remotest prospect of an 
agreeable change of any kind. To venture the expression of an 
opinion, or to offer a suggestion to his superiors on any subject 
concerning any jam meg alteration in the foundry or its work, the 
moulder never dreams of ; well knowing, notwithstanding his own 
practical knowledge and experience, that he would be considered 
impertinent, if not something worse, and would be treated 
accordingly. This can best be explained and understood by the 
giving of cases in point. 

About twenty years ago I was employed in one of the largest 
railway shops in the United Kingdom. A gentleman who is now, 
and deservedly so, chief locomotive superintendent of this large 
line, was at that time works manager. At the time here under 
consideration this particular railway worked its locomotive depart- 
ment in two separate and distinct divisions, between which, as a 
natural consequence, considerable rivalry existed. I well re- 

b unpl t visits paid by the manager to the 
foundry foreman, informing him that castings were produced at 
so and so—here naming the rival works—for about one shilling 

r cwt. less; and he always wound up with saying, ‘‘ We must 

ve work done equally cheap here ;” or words to that effect. All 
this tended to the increase of the already existing evil of scamp- 
ing, in which quality was sacrificed for quantity, the men being 

Lis abominable and unprofitable system of 
driving, to use such metal, irrespective of requirements, as would 
most readily melt and require the least attention. Results were 
at times of a most 1 table charact I have often seen slide 
valves and expensive gun-metal axle-boxes, made for new engines, 
returned to foundry for re-melting in about twelve months’ time. 

Not a complaint, so far as I know, was ever made by any one 
in authority, directly or indirectly, respecting the short-lived 
existence of those costly and important portions of new engines. 
I hesitate not to say that, remembering the great number of 
engines this company has in steam every day, for one thousand 
pounds so saved per annum in wages in the brassfoundry by 
this erroneous policy of economy adopted by those in high autho- 
rity, not less than sixty thousand pounds were absolutely lost 
to the shareholders in dividends by repeated repairs—which 
could otherwise be greatly reduced—and the enforced idleness of 
engines whilst undergoing such additional repairs. 

About this period was practised the perforation of slide valve 
faces, and the casting of angular recesses for the reception of white 
metal. This same manager conceived the idea, which, no doubt, 
was the outcome of his own observation of the unavoidable 
operation of tinning the holes on the face of the valve, in order to 
secure the adhesion of the white metal, of substituting in place of 


the usual dry sand core in the mould to form the hole, a white metal 
casting, protected only by a thin coating of paint, in order to 
hold its own during the on of casting the gun-metal valve 
thereon. Evidently the object was to dispense with the operation 
of tinning. Before deciding upon this particular experiment did he 
seek the practical advice of the foundry foreman or anyone else 
likely to assist him? No, he did not. Such a course would, 
perhaps, have been derogatory to his personal pride and his 
professional dignity. He simply instructed the foreman what had 
to be done, and it was done accordingly. Not only to the foreman, 
but to almost the youngest apprentice in the foundry, was the 
absurdity instantaneously recognised and openly laughed at; and 
well it might be, when it is remembered that the white metal would 
fuse at 619deg. Fah., and the gun-metal poured upon it required 
1786 deg. Fah. A little consultation with the foreman would have 
saved him from the unnecessary humiliation, as well as expressions 
of ridicule indulged at his professional expense by not a few to whom 
the failure of his scheme became known. 

Another great source of evil in the management of brass- 
foundries, which entails untold mischief and incalculable loss 
upon all really interested, remains to be exposed, viz., the 
appointment of ironfoundry foremen over brassfoundry men, no 
doubt with a view to economy, believing, as many do, that supervi- 
sion, unskilled or otherwise, isall thatis necessary inthe working of a 
brassfoundry. No more mistaken notion could be conceived by 
any one than to think that a man who has no really practical idea 
of the influence and effect exercised by one metal upon another 
when used for alloys, who possesses not the knowledge of manipu- 
lation of those several metals necessary to obtain a proper fluxing 
of the whole in order to secure good and sound casting, and who has 
a still less knowledge of the oxidation of all of them and the means 
necessary to reduce it toa minimum, and so prevent absolute waste 
of metal and money, can perform such duties. Not a few of such in- 
dividuals have I seen and been in contact with in my time and experi- 
ence, full of confidencein theirown abilities tomanage a brassfound 
infinitely better than any brassfounder could possibly do, an 
never loath to proclaim as their right this dual position of foreman- 
ship. All these claims, as a rule, are set forth with an unmeasured 
amount of self-confidence and airs of authority which can only be 
equalled by their effrontery, Indeed, I have seen so many 
instances of ironfounders pushing, and often using the most un- 
scrupulous and contemptible devices possible in order to attain 
their object, that I have learned from it that the more incompetent 
he is at his own trade the more does he excel in the brassfoundry ; 
that is, of course, if taken at his own estimate. He will boast 
that brass moulders cannot cheat or deceive him, as he knows too 
much to be so imposed upon. 

This is one of the great errors of our railway foundries, against 
which my voice shall ever be raised for the purpose of bringing 
about the extinction of so palpable an evil. 

Another case in point here again occurs to me which will well 
serve the purpose of illustration. A good number of years ago I 
was employed in a railway brassfoundry where one foreman was 
doing double duty in the way just indicated. The company at 
that time was engaged in the construction of a new steel works. 
Some of the machinery was also constructed by them, in which 
certain large gun-metal bushes were required, so as to require 
the united capacity of every working crucible in the foundry, which 
arrangement would necessitate the suspension of the ordinary cast- 
ing during a half-a-day or so, thus giving each man so engaged a 
rather easy time of it, he having nothing else to do but attend 
to his furnace. To this arrangement the foreman could not brin 
his own strong will to conform, and he, therefore, decided to melt 
the metal in the cupola furnace, which he did at the cost of 
oxidising about 25 per cent. of the metal, which, to the best 
of my recollection, was a loss of about 6 cwt., worth, at the lowest 
estimate, about £20. All this sacrifice was made for the purpose 
of saving about so many shillings! All this loss of valuable metal 
was the result of sheer ignorance and proverbial stupidity of a 
foreman appointed with a view to economy in the interest of 
the shareholders. 

I do not mention these particular cases for the purpose of expos- 
ing or holding them up to ridicule, but as cases which have come 
under my personal observation, and as specimens of what I honestly 
believe to be of daily occurrence in many railway works, and there- 
fore by no means peculiar to the persons or works just referred to. 
Much more of a Tike nature I could relate, but to do so would, I 
thiak, be simply superfluous. : 

The question of correction—how and by whom it is to be effected 
—next presents itself for solution. It is, in my opinion, to be 
brought about by raising the general standard of education of the 
brassfounder of the future. Employers—who have done so much 
in reducing it, when compared with the progress made by other 
engineering trades in technical education, by lowering the in- 
Salieueee of the trade in pursuing their suicidal policy of mis- 
taken economy, must insist upon all apprentices not only 

ing a good general acquaintance with the three ‘‘R’s,” 
but a certain amount of knowledge of applied mechanics, as 
well as a little chemistry. But in order to secure appren- 
tices of this class, corresponding inducements must be held 
forth in the way of in wages upon the present miserable 
rates paid for not only performing really laborious duties, but 
also having to contend with a noxious atmosphere daily. Thus, 
eventually, will a class of men be secured who will be not moulders 
only, but founders in the true sense of the word—men who will 
feel it their duty and interest to investigate effects and ascertain 
causes, men who will experience no feeling of aversion in 
departing from the old bexten paths and antiquated practices of 
the tradein search of truth as demonstrated by actual results, as may 
be found almost daily in the working of locomotive engines. Let the 
man feel that upon him devolves a very great portion of the respon- 
sibilities of minimising the wear and tear of engines for which he 
has to provide, and therefore the economical working of his 
employer’s stock. Thus by raising the intellectual standard and 
the social position of the brassfounder of the future, employers 
will have good reason to hope for a very considerable reduction in 
the present average cost in the maintenance of locomotive engines, 
a result which will lead to the mutual profit and undoubted pleasure 
of both employer and employed. 

Inasmuch as several ih-y might elapse ere the additional 
weekly cost thus incurred in the working of the foundry would 
perceptibly begin to recoup itself, by some it might be urged that 
the proposition is somewhat utopian in character. To such I would 
answer no, it is not utopian, but perfectly practicable. I will here 
endeavour to prove from the undisputable evidence contained 
in the tabulated « staternent of results of my own experience, and 
will leave it to the judgment of the impartial and qualified reader 
of THE ENGINEER to say whether such is or is not very considerably 
above the average results obtained on most of our large railways, 
and also to decide if the idea be utopian or otherwise. 

In introducing these tables I ought to state, for the special infor- 
mation of railway readers, that all these engines are of Messrs. 
Sharp, Stewart, and Co.’s ordinary wee. . 

The enger engines had four wheels coupled ; diameter, 5ft. 6in. 3 
journals, 6}in. diameter, and 7in. long; diameter of leading wheels, 
3ft. Gin. and diameter of jo 6hin.; length 7in.; cylinders, 
16in. diameter, and 20in. stroke; valves, 17in. by 10in. and lin. 
thick; lap, lin.; lead, ;*;in.; full of traverse, 44in.; weight 
in eng order, 24 tons 15 ewt. 3 qr.; maximum pressure in 
boiler, 120 lb. per square inch ; average monthly mileage, 3254 miles, 
or 39,048 per annum. 

The goods engines had six wheels coupled, diameter of wheels, 4ft. 
6in. ; diameter of journal, 6}in.; length, 7in.; cylinders, 16in. ; stroke, 
24in.; valves, 17in. by 10}in. and lin, thick; lap, lin.; lead, fpin.; 
full length of traverse, 44in.; weight of engine in working order, 
26 tons 16 cwt. 2 qr.; maximum pressure in boiler, 120 Ib. per 
square inch; average mileage per month, 3148, or 37,776 per 
annum. 

Almost immediately after the closing date referred to in these 
tables, 31st March, 1879, the filling up of old coupling-rod brasses 
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THE INNER CIRCLE COMPLETION RAILWAY. 
No. II. 

Iy our impression of the 2nd inst. we gave some account 
of that part of the Inner Circle Completion link, and 
commenced a description of some of the work on that 
part which runs from Mansion House Station of the Dis- 
trict Railway to Tower Hill, and which is being constructed 
by the joint committee of the Metropolitan and of the 
District Railway Companies. 

Passing from the Mansion House by a 10-chain curve 
and under Queen-street, the line next runs under Cloak- 
lane, along the south side of which the houses are all being 
removed, including the Cutlers’ Hall—at F on map—while 
those on the north side are underpinned, and supported on 
a concrete wall. The Cutlers’ Hall will have to be rebuilt 
by the joint committee. Near this the line crosses the site 
of the Wall brook, which was long since diverted, and 
the gravelly clay under what was its bed, at about 35ft. 
below the surface, was found to be very wet, but there 
was but a very small quantity of free water. 

of St. 


Here the contents of 


At this the line runs under th 
John the Paptist. 


MANHOLES 10.0 APART 
ONALTERNATIVESIDES 


i<————-18 . 


of coffins have been put into large boxes and placed in a 
specially constructed arched vault, will now be sealed up. 
When making the excavation along under-Cloak-lane a 
considerable number of Roman pottery remains were 
found at about 18ft. below the surface. A curious old 
pocket comb was found at about the same level, the comb 
and its case being of ivory or bone, now of a dark brown- 
green colour. What seems to have been a gold pin, about 
6in. in length, was found under St. John the Baptist church- 
yard, at adepth of about 25ft. and underneath some pieces 
of Roman pottery. Many other things have been found at 
similar distances below the surface, and it seems as if Lon- 
don had continued to flourish under ancient rules and 
management, it would be only a question of time for its 
site to have become a considerable hill. 

In crossing over the upper part of Dowgate-hill costly 
sewers and sewer diversions and alterations had to be 
effected. A 6ft. barrel main has been constructed of gault 
bricks and blue brick inverts. Into this two 4ft. cast 
iron sewers under the line deliver, the sewage from Hamp- 
stead being brought down here, and with that from Dow- 
gate discharged into the low level sewer in Cannon-street, 


F 
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= = 
NN 
CROSS SECTION ric.18 \ 
IN CANNON STREET N 
\ Fice2 
LONCITUDINAL SECTION 
N THROUCH PARTY 
WALLS 


UP COURSE 
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SLATE FRIMING 
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which acts as a storm overflow into the Thames. In 
front of Cannon-street South-Eastern station will be the 
new Cannon-street station, about 1000ft. from the 
Mansion House station. The position of the entrances will 
= Dowgate-hill. The construction 
of the station wi e it necessary to carry a of the 
forecourt of the South-Eastern station and oe of the 
street and pavement on girders, In front of this station 
may now be seen the hoarding which covers the entrance 
to the Cannon-street = and heading. From St. 
Swithin’s-lane to the statue of King William the line runs 
under the centre of Cannon-street, and the houses on 
either side have had to be underpinned and supported on 
struts and needles during the construction of the concrete 
walls whicii have been built under them, in some cases 
under cellars two stories below ground. The heading and 
the sewers along this street are now considerably advanced. 
Our illustrations on 188 show two views in this 
heading taken from the same spot, but in different direc- 
tions. The one—Fig. 12—shows the cutting as made 
close under the houses after the underpinning is 
done, for the side sewers by which the main sewer 
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Fic.20 
CROSS SECTION 
BETWEEN PARTYWALLS 


OVER THE } 


COATS 


| 


Cannon-street will be replaced, while the other | 
Fig. 13—is a view of the central headi with | 


the tunnel arch below. To make these intelligible we 
must here describe Fig. 14, which is a section across the 
street, showing the timbering used and the method by which 
the whole of the buildings 
both sides of Capnon- | 
street, from the South-Eastern 


Fica2i 


CROSS SECTION 


THROUCH PARTYWALLS 


central sewer, it 
would have been possible to construct the tunnel without 
underpinning these walls, but it would then have been 
necessary to make the tunnel stronger, while the oe 
would not have been so free from the settlements whi 


Fig. 14—to take oe of a large 


Station to King William’s 


statue, have safely had their 
foundations dug from beneath 
them. On the left-hand side 
of the figure is seen the wall 
completed under a house, the 
wall consisting of concrete 


ome with about 3ft. of 
ckwork. On the other side 


is seen the house wall with 


the timbering as constructed 
orinserted under shortlengths 
of the wall to be supported. 


By means of this engravi 

the method of procedure Hom. 
be explained. Firstly, the 
longitudinal deals A—shown 


PAVEMENT 


PAVEMENT 


in section along by the gut- 


ters—are put in, then the 
whole baulks B are sunk 


deals crossed 
by 12in. 

roadway of wood is thus made 
as shown in the plan and sec- 
tions, Figs. 15,16, 17. When 
this way is made excava- 
tion is commenced at a shaft 
some ten feet deep, as shown 


in dotted lines in Fig. 18. A 


heading is then made, as 
shown in Fig. 14, the bottom 
of which is about the level of 
the crown of the tunnel, the 
wood road flooring being su 


timbers as 

is is done, or as it 
proceeds, side drifts are made, yr 
80 as to get at the side walls “ae 


TRANSVERSE SECTION N°S 
SECTION WITH INVERT 


of the houses, some of which 42mmes 
have cellars under the pave- P@us,au 
ment, as shown at B, Fig. 18, fameesue 
or at Fig. 14,and some have 
not, as shown in the same 


figures, but on the opposite 
es, At C, Fig. 14, it will 
be seen a side drift is 
made to the main wall of the 
house. These drifts are run 
r, the roo su 
portell by timberings,aachown 
also at Fig. 19, which is a sec- 
tion along the main heading. 
Excavations from 4ft. to 5 


Fs 


rik 


wide are then made, as shown 
at D., Fig. 14, close to the Bgaw 
house footings, but of 
sufficient depth below them fe 


to enable men to by 
cutting away a width of from 
4ft. to 5ft, of the concrete below the house wall footings, 
and then descending to the level of the bottom of the tunne: 
side walls inthe manner shown at E—Figs. 14 and 19. 
These excavations are then filled with concrete with the 
exception of the upper 3ft., which is of brickwork in 
cement, made to the house wall footings with slates 
and cement. en these columnar walls are finished, the 
earth between them is excavated, and the concrete under- 


pinning wali made complete by filling the spaces, If it 
not been necessary to construct the two sewers A A— 


would in all probability take place if the tunnel were so 
constructed. When cellars have to be supported as at F— 
Fig. 14—and B—Fig. 18—they are carried for the time 
on 12in, balk needles passed through holes through the 
outer walls, resting on timbers on the floor of the side 
drift, and in some cases on the main wall to be 
supported. The positions of a large gas main, a 
smaller main, and a water main, are shown at 
Fig. 18. When the sewers A are completed, walls 
are carried up over them to support the cellar walls, 


— 


the needles carrying the cellar walls being, in the mean- 
time, supported on portions of the tunnel side wall and the 
house w After the underpinning walls are completed 
the heading H is increased in size, to allow of the forma- 
tion of the tunnel, the sides and invert being in concrete 
five to one, as well as that above the arch, which is after- 
wards covered with lin. of asphalte, put on in two coats, 
In some poo this underpinning of Cannon-street has been 
a very difficult work, as, for instance, where it became 
necessary at the corner of Nicholas-lane to pin up a 
heavy towered corner of a house with two cellars dew 
ground surface, the height about the corner being great, 
while the -slightest deflection cr settlement would have 
caused destruction or very serious damaye to a costly 
structure. In some cases it has been n to havea 
very thick wall of brickwork in cement, and in these cases, 
as shown in Fig. 20, and again where tat. Sc cross the 
tunnel, both the brick arch and the side walls are increased 
in thickness, as shown at Figs. 21 and 22. To secure 
efficient drainage from the top of the tunnel, pipes with 
rose-capped tops are built in, as shown in Fig. 18, 

From the end of Cannon-street the line runs under the 
King William statue, and by Pudding-lane, by a twelve- 
chain curve, and thence down Eastcheap and Great Tower- 
streets. The whole of the houses on the north side of the 


streets have to be taken down, as these streets are to be. 


increased to 60ft. in width, making a fine thoroughfare in a 
very busy place, and between the Tower Hill station and the 
station which will be built at the top of the site of the 
block of buildings now existing between Fish-street-hill 
and King William-street. It is towards the construction 
of this street that the Corporation have, after so much 
delay, offered to contribute about one-half the cost of 
urchasing and removing the buildings, or £500,000. 
tween Fish-street-hill and Pudding-lane is the St. 
Leonard’s Churchyard, which has been dug out and the 
bones removed. Here the cutting will remain permanently 
open, and will have the form shown at Fig. 23. At the 
north-east corner of Fishstreet-hill the removal of houses 
on the south of Eastcheap commences, and continues to 
Idol-lane, where the widening crosses over to and com- 
mences on the north side. A little east of this 125ft. of 
the tunnel is completed, and the surface ready for the 
rebuilding of houses. At Water-lane, as at Bush-lane, the 
main sewer had to be lowered, that of Water-lane being 
carried under the line with an oval sewer 4ft. 6in. by 
2ft. Yin. in gault bricks and cement and stoneware inverts. 
Thus, Seething-lane is reached, where work is commenced, 
and where the station on the west side of Trinity-square 
In passing’under the’ King William statue, the statue wi 
have to be supported and the foundations cut away. For 
this a strong wood collar made of balks and bolts 
will ‘ xed under the upper part of the column on which 
the statue rests. Under this a number of raking struts will 
be fixed, the struts being fixed to longitudinal balks, and 
all bolted together. With this done, the statue cannot fall 
if any mishap did take place with the lower part of the 
pedestal, which might easily be, for it rests upon a bed of 
material su to be concrete, but which is really only 
road metal loured with lime or cement. It is quite 
easily friable. In making the arch under this it is pro- 
posed to cut a piece out through the centre of the 
statue’s foundation, and build a brick arch of this 
width resting on the side walls of the tunnel. 
When this is built in and the upper part made good with 
the bottom of the statue pedestal, then the two sides will 
be removed and the arch increased in width on each side of 
that built. 
Along the whole of Cannon-street, it may be pointed 
out, there is now an excellent opportunity for making a 
subway for and other mains and electric conductors 
very cheaply. The heading above the tunnel is excavated, 
will, if not filled up. 
One or two slight errors ee in our impression 
which we com here. The. ct was obtained in 1879, and 
was called the “City Lines and Extensions,” Sir John 
Hawkshaw and Mr. J. Wolf Barry being the engineers. 
The Bill was obtained in the joint names of the Metro- 
politan and District Railways. By an arrangement 
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between the two companies the Metropolitan Railway 
Company made that portion lying between the Aldgate 
station and the west end of Trinity-square, Tower Hill, 
upon which section there was one station called the Tower of 
London station ; not Tower Hill, as in our article, Mr. Tom- 
linson, M.LC.E., engineer for the Metropolitan Company, 
being the engineer, Mr. Seaton the resident engineer, and 
Mr. T. A. Walker, the contractor. This portion of the line, 
constructed under the powers of the same Act, is being 
made by the joint lines of the District and Metropolitan 
Railways, Sir John Hawkshaw, F.R.S., M.LC.E., and 
Mr. J. Wolfe Barry, M.LC.E., being the engineers, Mr. 
Seaton the resident, and Mr. T. A. Walker the contractor. 


LETTERS TO THE EDITOR. 
(Continued from page 183.} 


WAGES AND HOURS IN THE STATES, 


Srr,—I was rather amused at the statement in your paper that 
opposition was like’y to be manifested to the hours of work 
pag by Messrs. Sterne and Co. in their gas-engine works. 

en will the workmen of Great Britain have sense enough to 
confine the action of their societies to what should reasonabl 
concern them? We have tried these same hours of work, an 
would not now turn out before breakfast, if we could help it, on 
any account. Here are our rules :— 
SILVER IRON WORKS. 
Regulations to be observed by persons employed therein. 


No. 8.—Men working away from the shop will be furnished with weekly 
and tersig d as di ted, must be 


No. 5.—The wages for each month will be paid cn the 15th of the month 
following, and the proprietors will not be responsible to any person for 
the payment before that time. 

No 6.—Payments will be made in cash as far as practicable; but, when 
it is necessary in taking work to other kinds of pay, all persons 
nee will be expected to take such share thereof as may be 


No, 7.— Boys are expected to be treated by the men in such a manner 
as to gain their respect, and they are expected to treat the men with that 
deference and respect to wh by their age and position, they are 
entitled ; and on no account will any insolent language or behavi be 

No. 8.—Every man must clean down his bench or lathe and put all the 
tools used by him away in their places at night before dads and, 
when a lathe or other tool is not constantly in use, the one using it last 
during the day is to clean it at night. 

No. 9.— The standard rules and gauges furnished by the shop are the 
only ones allowed to be used in the final fitting of work, and it is expected 
that every one on taking a piece of material or unfinished work, will see 
that it will fill all requirements before commencing to work atit. 

No. 10. --All work is to be made absolutely according to the drawin 
or instructions furnished ; and if any mistake or bi occurs, the 
person making the same will be charged with the amount required to 
make it right, including casting or Soong. if such be n: A 

No. 11.—No tools are to be alte: without the pomaienion of the 


No. 12.—Anyone breaking or damaging tools, unless clearly unavoid- 
able, will be charged with the t Such d 


ness, 
No. 14 —Anyone figh' or or obscene 
eden ghting, or using profan: language will be 
Anyone accepting work in this establishment will be considered as 
fully assenting to the above in the letter and spirit thereof. 
u. J. Sitver, 
Superin' t. 


SILVER IRON WORKS. 


This card must be filled up by the person whose name it bears, and 
writing to be in ink, and no erasures, 


Let an wa workman work in the Eastern States and travel 


on West to the Pacific and the mining regions, working wherever he 
can, avd he would no more be trammelied by a society than he 
would willingly become a subject of the Czar of Russia. Take m 
advice, gentlemen, and try the new régime. If you don’t like it 
leave it, but no strikes or hindrance to others; and I dare risk that 
eventually there will be found a superior class of men working in 
that shop, especially if they will cut loose from such societies, and 
each one get all the pay and position that his abilities will entitle 
him to obtain. I was interested in the great strikes of the 
Amalgamated Engineers, &c., and then came to the conclusion that 
® man in such a society was a good deal nearer a serf than the 
average Englishman would like to acknowledge. Fancy another 
workman dictating to me how much wages I should get and how 
long I should work, it would be a new feature to us here, and not 
& very acceptable one. Ww. J. SILVER. 
Silver Ironworks, Salt Lake City, U.S., 
February 5th. 


CORES AND ARMATURES FOR ELECTRO-MAGNETS, 


_Sim,—Would any of your readers who are electricians kindly 
give me some information as to the effect of tempering the metal 
of the cores and armatures of electro-magnets? My experience 
tends to show that the temper of the armature is v important, 
while that of the core of the electro-magnet, provided it be of 
good soft iron, matters little; exactly the reverse of what I had 
expected. I have on several occasions tempered one of a pair of 
similar cores after they came from the smith heating to a 
medium red, and then burying in leaf ashes, also heating and 
cooling in the air; if left in the ashes till quite evol I do not find 
any improvement, if taken out in a few minutes, while still too 
hot to touch, and cooled down in the air, it is a little better; 
when heated and cooled in the air altogether, it seemsa little better 
-—s all these differences are very slight, and may be acci- 


‘ ‘With armatures the case seems different. I have been working 
with a small lever drawn over by an electro-magnet, said lever 
g cut out of common sheet iron about zyin. thick, with the end 
‘olded down on itself to increase the mass of the armature opposite 
the electro-magnet, but the temper of the metal was so poor that 
it would hardly bend more than 90 deg. cold, so by successive heat- 
ings, bending it over a little each time, I at last hammered it down 


'Y | of the Liverpool and 


flat—I will call it No. 1; it worked weakly and seemed deficient in 
mass, so I made another, No. 2, folded so as to get three thick- 
nesses of iron ; before making this I had learnt that by heating and 
burying in salt, the iron would become so tough that I could fold 
it down cold, which I cannot do if it is tempered in leaf ash, so I 
made it in this way, but, in spite of its greater mass, it was not as 
powerful as I expected, so I tempered it twice carefully in leaf 
ashes, for the peculiar appearance of the salt temper would not 
come out the first time ; it then worked strongly and well. I then 
took No. 1 armature, tempered it in leaf ashes, and it worked very 
fairly—much better than before. I had before known that heating 
and cooling in air was better than not tempering at all. It seems 
better to heat the iron in a slow, dull fire. As far as I have gone, 
then, I would arrange the different tempers thus :— 


For Cores. For Armatures. 
1. Cooled in air. 1. Cooled in leaf ash and taken 
2. Cooled in leaf ash, and taken| out when still too hot to touch, 
out when still too hot to touch. | 2, Cooled down in leaf ash alto- 
3. Cooled down in leaf ash alto-| gether. 
gether. 3. Cooled in gir, 
4. Not tempered at all. 4. Cooled in salt, whether taken 
There is not much difference be-| out pretty hot or cooled down 
tween any of these. in it. 
5. Not tempered at all. 
The first two seem much the best, 
and the third decidedly better 
than the last two. 


The subject is new to me, and I should be very glad of any further 
information about it, for all I had ever heard was that the iron 
should be as soft as possible, especially for cores. 

AN ELEcTRICAL STUDENT. 


THE MOTION OF GLACIERS, 


Sir,—If your correspondent, Mr. Lockhart, will turn to the 
article on ice in the new ‘‘ Encyclopzdia Britannica,” he will see that 
although water between 39 deg. Fah. and 32 deg. Fah. does 
reverse the usual order, expanding with cold and contracting with 
heat, yet that ice has no such peculiarity, expanding with heat 
and contracting with cold like other solids, and only distinguished 
by an mec high coefficient of expansion. I may add that, 
since my paper was published, my attention has been called to the 
measurements of the great Jacob’s haven glacier in Greenland 
by Prof. Holland. This glacier, though in so high a latitude and 
lying at a very slight angle, moves more rapidly than any glacier 
yet measured, a fact very difficult to explain on the theory of 
simple WALTER R. BROWNE. 

Feb. 27th. 


LINKS IN THE HISTORY OF THE LOCOMOTIVE. 


Sir,—Your very interesting articles on the above will no doubt 
become the historical record of the past, hence it is important 
every link should stand the test of personal knowledge ; and having 
been employed as pupil, workman, and foreman in the locomotive 
d ment of the Dublin and Kingstown Railway, from August, 
1834, to April, 1839, Iam induced to send you a few particulars 

ing upon your Art. 13 in your last issue. 

The statement therein that the first engines employed in working 
the Dublin and Kingstown Railway had vertical cylinders, hardly 
conveys the true circumstances of the time, which are as follows : 
George Forrester and Co. supplied tside horizontal cylinder 
engines, viz., the Vauxhall, Dublin, and Kingstown, and Messrs. 
Sharp and Roberts supplied three engines with vertical cylinders, 
viz., the Hibernia, Britannia, and Manchester, of which the plates 
in your issue of last week are respectively very good representations, 
The Vauxhall arrived in the autumn of 1834, and was, I believe, 
the first locomotive landed in Ireland, and the remaining five 
engines followed, all being present at the opening in December of 
that year. The Vauxhall took the opening train, and most of the 
other engines were also at work on that day. 

The three horizontal cylinder engines were always the favourites, 
as, although the wide distance between the cylinders and the short 
wheel base produced considerable side motion, they were more easy 
to ride on than the vertical cylinder engines, the cylinders of 
which being placed over the leading axle caused an excessive 
pitching — rolling motion—churning, we called it—resulting in 
many broken leading springs, and sometimes a leading axle. To 
remedy this defect, a third pair of wheels, with an arrangement 
by which the weight upon them could be varied when running, was 

with great advantage under the foot-plate. 

Thus, of the six engines employed, the horizontal cylinders did 
most of the work, and the directors were so satisfied with their 

‘ormance, that in 1835 or ’36 they ordered from Forrester and 

. two—not three—tank engines, viz., the Comet and Victoria, 

imi in general design, but with six wheels, which were, I 

believe, the first tank engines employed on passenger traffic, and 
the remains of one of them is now at work on the Dublin and 
Kingstown Railway. 

The railway was thus opened with three horizontal and three 
vertical cylinder engines, and within two years afterwards two 
more horizontal cylinder engines were added; and whilst the 
vertical cylinder engines were allowed to die out, the horizontal 
cylinders were maintained until the introduction of the present 
inside cylinder engines. 

With reference to the Swiftsure being the first engine turned out 

Forrester and Co., and employed on the Liverpool and Man- 
chester Railway in 1834, I have strong doubts about that engine 
being on the line at that time, because, during the twelve months 
previous to my joining the Dublin and Kingstown Railway, in 
August, 1834, I was employed in the Edge Hill locomotive works 

Shesliester Railway, and I have no recollec- 
tion of the engine being then on the line. Again, my first 
acquaintance with my old friend Mr. Allan began when he brought 
the Forrester engines to the Dublin and Kingstown Railway, yet 
if he had been with the Swiftsure on the Liverpool and Manchester 
lines in 1834, I must have known both him and the engine. 

My first recollection of the Swiftsure is after the opening of the 
Dublin and Kingstown line, when on a visit to Mr. Melling, the then 
locomotive superintendent of the Liverpool and Manchester line, at 
Edge Hill, and that it had guide bars to the piston-rods, which, 
coupled with the fact that the Comet and Victoria had also guide 
bars, confirms my view that the Swiftsure, like those two engines. 
was made after the first Dublin and Kingstown engines, whic had 
the vibrating pillar motion, and were the first engines I ever remem- 
ber with four excentrics for working the valves. The before- 
mentioned engines, by Messrs. Sharp and Roberts, fur the Dublin 
and Kingstown line, were not exactly of the same design as the 
Experiment, inasmuch as though both had vertical cylinders, those 
of the Experiment were placed between the ‘eading and driving 
wheels, and the bell cranks were ager in front of the cylinders, 
whilst, as is seen in your plate, the Dublin and Kingstown engine 
cylinders were p) over the leading axle and bell cranks 
pivotted in their rear. 

While on the subject of early recollections, permit me to correct 
an error in Clark’s work on ‘* Locomotives,” p. 10, Fig. 11, where 
“*Forrester’s locomotive, 1834,” is represented as like those of the 
Dublin and Kingstown Railway. A comparison of the plate in 
— last issue with Fig. 11 in Clark’s work shows a wide difference. 

axle guards and frame of the latter are bolted together and 
the excentric rods are vertical, whereas in the Dublin and Ki 
town engines the axle guards and frames were solid and the 
excentric rods were horizontal. The design of the wrought iron 
frame of the Dublin and Kingstown engines was so superior to 
the compositions of wood and iron by Stephenson and others that 
I would ee 6 if I could, furnish you with the name of the 
designer. Probably Mr. Allan can do this, and also say if he had 
anything to do with the introduction of four excentrics to the 


My recollection of the vertigg] excentrio rods of Fig. 11 is that 


they were first ogres to an engine by Forrester and Co, for the 
Grand Junction Railway a few years after 1834, THos. Hunt, 
London, March 3rd. 


PROVISIONAL ORDERS FOR ELECTRIC LIGHTING, 

Srr,—In the article in your last week’s issue on ‘* Provisional 
Orders for Electric Lighting,” you say “that the Board of Trade 
rules in reference to the maximum potential in the case of alter- 
nate current machines would practically exclude such machines as 
those of Gordon and Ferranti;” but we ask you to kindly make 
room for the intimation that the Ferranti machine can be made 
of - electromotive force that may be necessary, whether it be 
50, , or 2000 volts. 

The writer of the article has however naturally fallen into the 
error from the fact that the machines which the company are now 
producing are of 150 and 200 volts; but this tension has been 
chosen in order that the important items of mains should be kept 
down to a low limit, and we are at present engaged in respectfully 
urging upon the Board of Trade the advisability of raising the 
maximum potential in cases of alternate current machines to 
200 volts, as, if the present maximum is adhered to, the mains will 
form an almost prohibitive item in public electric lighting, and the 
heavy interest upon the same will, add very considerably to the 
annual cost of the light; whereas if the electromotive force of 
200 volts be sanctioned, the size of the mains can be kept within 
bounds, and probably by the time the Provisional Orders are put 
into force a satisfactory incandescent lamp will be produced to 
work this electromotive force. R. HamMOND. 

The Hammond Electric Light and Power Supply Company, 

Limited, 110, Cannon-street, London, E.C., March bth, 


Sir,—Permit me to call attention to a remarkable oversight in 
these rules as printed last week in your pages. ‘‘If,” say the 
rules, “the supply is to exceed 50 ampéres it is to be taken from 
more than one pair of poles,” This is as much as to say that “If 
the supply of water exceeds 500 gallons, it must be drawn from 
more than one tap.” The error is that no time is mentioned, 
What are meant are coulombs, the coulomb being an ampére per 
second. It is quite true that when ampéres are being spoken of 
by electricians, the coulomb is understood; but it is as well that 
in Acts of Parliament no room should be left for doubt, Lx. 

London, March 7th. 


WHEELS WITH HELICAL TEETH. 


Sr1r,—In the report of your “‘ Own Correspondent” on the trades 
of the Staffordshire district, I notice that he mentions as a novelty 
in engineering practice the fact that Messrs. Thomas Perry and 
Sons, engineers, of Biiston, ‘ have succeeded in casting wheels and 

inions with helical teeth ” in iron, and that a pair of such wheels 

ave been at work for six months at an ironworks in Cheshire. 
Your correspondent will probably be surprised to learn that a well- 
known firm of engineers in Manchester—Messrs. P. R. Jackson and 
Co., Salford Rolling Mills—have for nearly three years been manu- 
facturing wheels with double helical teeth in cast iron, and have 
now over 1300 of these, both spur and bevel, successfully working 
in various parts of England. The first pair of these wheels made 
by this firm was supplied to Messrs, Schulz, Knauelt, and Co., of 
Essen, in Germany, in April, 1880. They have a pitch of 7f;in., 
and the diameters are respectively 10ft. gin. and 3ft, 543in., with 
a breadth of over 2ft. 

Your correspondent, from some remarks he makes, would seem 
to infer that it is easier to cast these wheels in steel than in iron; 
this is not the usual experience of firms who have gone into steel- 
founding. I may remark that the above-named firm also manu- 
facture steel wheels with helical teeth; these were, however 
preceded by those in cast iron. HELIX, 

March 5th. 


THE PROBLEM OF FLIGHT. 


Sir,—Mr. C. G. Loeder, of 14, Eleventh-street, New York, recently 
interviewed by the New York Mail and Express, declared his 
capability of making an air vessel, to carry a large number of 

rsons and provisions, and gave at the same time some da a which 
Low upon the impossibility of birds sustaining themselves by the 
power of their wing-strokes alone :—‘‘ Of the weight of the duck, 
41b., which with spread wings displaces 200 cubic inches, only 
fos 0Z. is buoyed. The condor, weighing 50 |b. and displacing 
with spread wings 8 cubic feet, is buoyed only 10 oz, These birds 
are unable to gain any nego A from a displacement of air by the 
strokes of their wings, as a duck would have to make and keep up 
@ vacuum covering a space of about 52 cubic feet; a condor a space of 
650 cubic feet. ‘The bird obtains a far greater effect than is pro- 
duced by any known mechanical device, A plunger moved against 
the air with a certain velocity results in a reacting effect against 
the plunger equal to the effect produced on the plunger if it be 
stationary and the air move against it with like velocity. Apply- 
ing the data, it is found that the duck, with a wing surface of 
72 square inches, would have to make a wing stroke of 50ft. deep 
each second, or its equivalent in short strokes, merely to sus 
itself. The condor, with a wing surface of 8 square feet, must 
make a wing stroke 45ft. deep per second for a like result.” 

Hoddesdon, Herts, March REGINALD Botton, 


STEAM FIRE ENGINES, 


Sir,—Public attention is now being drawn to the subject of the 
control of conflagrations, and the need of more pumping power 
for this has been demonstrated. 

I think the objection on the of fire engine makers, that two 
horses cannot haul more machinery than is now got upon four 
wheels, in our present steam machines, may be met by the use of 
separate boilers and engines; in which case the power might readily 
be trebled, with the number of horses only doubled; and as a 
single coupling on a fiexible steam hose would make the connection 
between the two, on meeting at the scene of action, the boiler 
might arrive long enough after the engine to allow of all the water- 
hose being got into position. This point is of importance, as it would 
allow of the boiler being of greater weight, not having to be hauled 
at so great a s 

I estimate that a steam nerd only, on a carriage, can be made 
of sufficient power to require the steam of two boilers on separate 
carriages ; and such a plant would be of far less complication and 
ont tom a set of complete fire engines, as now made, equal in 
capaci A failure of a tube could not then, as now, incapacitate 
a complete fire engine, for a spare boiler could be readily brought 
into requisition. REGINALD BoLtTon, 

on, Herts, March 2nd. 


SourH Kensincton Musrum.-—Visitors during the week ending 
March 3rd, 1883 :—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 13,331; mercantile marine, Indian 
section, and other collections, 4331. On Wednesday, Thursday, 
and Friday, admission 6d., from 10 a.m. to 5 p.m., Museum, 1828 ; 
mercantile marine, Indian section, and other collections, 259. 
Total, 19,749, Average of corresponding week in former years, 
14,048, Total from the opening of the Museum, 21,747,342. 

DEATH OF A RatLway ConTRACTOR.—We regret to have to 
record the death, at an advanced age, at his residence, Redland 
Bristol, of Mr. Rowland Brotherhood, well known in the west and 
southern districts of England in connection with several large 
railway contracts, and with important and extensive iron and 
wagon works at Chippenham. . Brotherhood, we might state, 
among other large undertakings, constructed the Bristol and South 
Wales Union Railway and piers. Some of the best and finest iron 
— ever turned out for India have been made at Mr. Brother- 
works, He leaves widow, ten sons, and threg 


No. 1.—The hours of work will be, from March Ist to November Ist, 
from 7 a.m to 6 p.m., with dinner time from 12 to 1; from November lst 
to March Ist from 7.30 a.m. to 6 p.m., with dinner time from 12.20 to 1; 
but will cloge on Saturdays at 4 p.m. 
No. 2.—Each man working in the shops will charge his time daily, as 
> directed on the cards furnished, have them approved by the foreman of his 
department, and deposit them every evening in the rovided. 
di 
No 4.—In the matter of wages the proprietors will be considered to 
have made their own arrangements with each man individually, and no eC 
regulations of any society will be regarded in the management of the _ 
will any liquor be allowed therein except when required in case of sick- 
Total Hours, 
| Signed by 
Charge for Silver Ironworks, 
‘ 
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RAILWAY MATTERS. 


From next May there will be a “lightning train” between Paris 
and Vienna, the transit oecupying 27 hours, and the journey from 
Paris to Constantinople will be redueed ftotn 111 to 76 hours. 

THE goods traffic of the St. Gothard Railway is increasing so 
rapidly that, although winter is not yet past, the company find it 
necessary to run several supplementary trains. The increase has 
occurred chiefly in unmanufactured iron and coal, which are being 
om in large quantities from Germany, for consumption in Northern 

y. 

Two new railways, destined, the one to supply the southern and 
the other the eastern suburbs of Glasgow, will be constructed with 
all possible speed, the tecetsary arrangetients having been com- 
pleted for the purpose, A third tallway, a gteat pirt of which 
will be underground, which is to connect the city with its western 
suburbs, will also be constructed as soon as possible, 

AT a recent mee ing of the Paris Society of Civil Engineers, M. 
Mallet communicated a note by M. Borodine as to comparative 
trials on the South-Western Railway of Russia, between ordinary 
passenger locomotives and one of the same type transformed into a 
comeans engine, The results go to show that the latter is 
capable of effecting a saving of at least 20 per cent. of fuel. 

THE Select Committee of Standing Orders of the House of 
Commons have had under consideration the South Staffordshire 
Tramways Bill, owing to its having failed to comply with the rules 
of Parliament before the Examiner. The committee have decided 
to recommend the House to allow the Bill to proceed, but have 
made it a condition that tramway No. 1 shall be struck out. 

Tux death is announced of Mr. George Wythes, of Bickley Hall, 

Kent, and of Copt Hall, Essex. He was born in June, 18i1, and 
died on Saturday, the 3rd of March, in the 72nd year of his age. 
Mr, Wythes was engaged in railway eontraets with the late ir, 
Brassey and other men exjually knoWn to fame in the world of 
engineers, He was soon recognised as an expert of no ordinary 
kind, and one of his successful efforts was the construction of a 
portion of the Great Indian Peninsular Railway. He was in 
partnership with Messrs, Jackson and Brassey and others in several 
railways, and various contracts of great public benefit. 
_ Messrs, R. STEPHENSON AND Co., of Newcastle-on-Tyne, have 
just turned out the largest locomotive ever built in that town. Itis 
for the London and South-Western Railway Company, and is built to 
the design of Mr. Wm. Adams, superintendent to the company. It 
is a tank locomotive, for suburban railway traffic; it oe four 
wheels, 5ft. 7in. diameter, coupled ; a four-wheeled bogie in front, 
and a pair of trailing wheels, fitted with radial boxes behind. The 
total weight of the engine is about fifty-five tons. Messrs, 
Stephenson and Co. have on order for the same company other 
sixteen engines of the same type, and thirteen express engines. 

Tuk National Car Builder estimates the yearly consumption of 
sleepers for new roads in the United States, and for replacing worn: 
out ties on old tracks, roughly at 30 millions, assuming the average 
life of the ties now in use to be about seven years. The annual 
increase in track milenge, if it is to continue at a rate approxi- 
mating that of the past year, with a corresponding increase in the 
great volume of traffic points to a continuous yearly increase in 
the consumption of timber for ties for an indefinite period in the 
future—a home consumption strictly, and not includiug timber 
exported for like uses on the roads of foreign countries, How to 
meet this prospective demand with the annual increase in track 
mileage without ing such an e ive drought on the forests 
gives the problem of future supply a greater importance every 
year. Perhaps Americans may find the solution of the difficulty in 
iron permanent way, which cannot, however, fail to be very expen- 
sive under existing tariff regulations. 

In view of the formation of a new free port opposite Ham- 
burg, joining the Zollverein, a railway wake the Elb, uniting 
the two, has been projected by Engineer G. Westendarp. Startin 
from the Hamburg Exchange, it will descend a sharp gradient | 
cross the river by a tunnel 1300 metres—1422 yards—-long ; emerging 
by a gradient 280 metres—306 yards—long; at a point about 600 
metres, 656 yards from the bank it will rise toa high level, and 
thus continue until it reaches the new maritime works. As the 
line will be completely isolated from the ordinary traffic, the 
trains are to have a speed of 80 kilometres—nearly nineteen miles— 
an hour, so that the run will be accomplished in thirteen minutes. 
The tunnel is to be 9 metres—29ft. Gin.— wide, by 74 metres, 24ft. 
Tin.—high in the clear, protected by a wrought iron shield, on 
account of the slight thickness left between the crown and the 
river bed. Above the two lines of way, with the gas and water 
pipes, and telegraphs, and telephone wires, there will be a road- 
way and footways. The time required for the execution of the 
work is estimated at five and a-half years, the cost at £1,300,000, 

MaJor MARINDIN has reported to the Board of Trade the result 
of his inquiry into the causes of an accident which occurred on 
November 27th last, at Inverythan, between Fyvie and Auchterless 
stations, on the Macduff and Turriff section of the Great North of 
Scotland Railway. In this case, as a train from Macduff to 
Inveramsay, consisting of engine and tender, five loaded goods 
wagons, brake van, two third-class and one first-class carriages, and 
@ third-class brake carriage, was passing over a bridge carrying the 
railway across the turnpike road from Inverary to Turriff, the 
of the bridge gave way. Four passengers were 
killed upon the spot, and one passenger was so badly injured that 
he died half-an-hour after he had been released from the wreck, 
Fourteen other passengers and the assistant guard, who was in the 
front brake van, were injured, and the injuries of four of these 
poe and of the assistant guard are returned as being severe. 
Three of the goods wagons, the brake van, and the two lead- 
ing passenger vehicles were destroyed, while the other two 

oods wagons and the first-class carriage wereconsiderably damaged. 

he engine got safely across the bridge. The immediate cause of 
the accident was the fracture of a cast iron girder, and Major 
Marindin recommends that a special examination, accompanied 
by actual test, should by made of all bridges having cast iron 
girders with spans of over 25ft., by experienced engineers, and that 
any which show the smallest sign of weakness, or which have not 
an ample margin of theoretical strength, should be at once replaced 
by wrought iron girders, 

M. Porsor lately communicated to the Société de Industrie 
Minérale de Saint Etienne some useful information as to the means 
for preventing the slipping of locomotive wheels in the Mazenay 
mines, po more fuel being now employed for hauling out 100 tons 
than the eighty formerly, Heobservesthat the ventilation is effected 
3 diffusion, and there is constantly in the rolley way a tolerably 
thick smoke, which with condensed steam from the engine and the 
dampness of the workings causes the rails to be slippery. The 
consequence is that every time they tried to ascend the gradient of 
lin 66 with a full train, they could only get up half of it, about 
180 metres—590ft.—without the wheels beginning to spin; and 
during the rest of the rise, notwithstanding the use of fine and dry 
sand, this difficulty frequently began again, so that they lost 
pressure to such an extent that they were obliged to stop to make 
steam. This difficulty caused great consumption of fuel, excessive 
wear of the working parts of the engine, and a rapid destruction 
of the rails, About two months ago the joint of one of the 
cylinder cocks leaked, and a jet of steam escaping from it was 
directed on to the rail, when the train took the gradient without 
the engine once slipping. For two days they worked without 
making the repair, and the locomotive drew all the trains without 
the slightest stoppage. In consequence of this experience they 
altered the cylinder cocks so as to make them discharge directly on 
to the rails, and when they get to the gradient the cocks are 
slightly opened, so that they ascend it without difficulty, 
Arrangements for washing rails with a jet of water are very old, 
having been used on some of the French lines fifteen or sixteen 
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NOTES AND MEMORANDA. 


THE gross tonnage of steel ships built last year is over fourteen 
r cent. of the total iron and steel gross tonnage for the year. In 
881 it was eleven per cent. 


Titx facetious Mark Twain says there is something very fascinating 
about scierice—it gives youn sveh wholesale returns of conjecture for 
such trifling investments of fact, 


Dr. GILL, at the Cape of Good Hope, sticeeeded in photograph- 
ing the comet’s tail and with it fifty stars that were seen through 
the tail. The plate was exposed 140 minutes, and was kept up to 
the motion of the earth by clockwork. 


H. Hertz has made some investigations of the evaporation of 
liquids, especially mercury, ina vacuum. The chief interest of his 
tesults is connected with the pressure of the vapour at the ordinary 
temperattire of the sir. According to his experiments, the pressure 
amounts to less than a thotsandth of a millimetre—one twenty- 
five thousandth of an inch. Thé insignificance of this pressure, 
rather than any special peculiarity of the quicksilver itself, must 
be the reason for the imperceptible influence which the quieksilver 
vapour in Geissler tubes produces upon the discharges. 


Horn is made to imitate tortoise-shell in the following manner : 
Make a paste with two parts of quicklime, one of litharge, and a 
little soap-maker’s lye, or solution of caustic potash; apply it 
skilfully on a thin plate of horn in a way that will best imitate the 
natural spots of the tortoise-shell, leaving the light parts un- 
touched ; let this paste dry on, then brush it off, and the horn will 
be permanently stained. ‘The effect is much improved by laying 
beneath it, when used, a piece of brass leaf. This staining may be 
varied at pleasure by substituting other coloured substances for the 
litharge. 

ASBESTOS rope is described amongst other articles in a new 
catalogue published by the United Asbestos Company. The 
sttength seems to be about one-fourth that of ordinary hemp rope 
of the sattie diameter. Rope 1‘5in. diameter a breaking 
strength of one ton, dnd 90ft. of it weighs 13}1b. The breaking 
strength of the rope 0°6875in. diarmeter—}4—is 0°2 tons, or 4 cwt., 
a 20ft. length weighing 34 1b. The rope is made especially for fire 
escapes’ purposes, for theatres, fire brigades, and fot ready means 
of escape from houses and public buildings, the advantage being 
that the rope will not break and drop its burden if a flame bears 
upon it. It is made like ordinary rope, but spun from Italian 
Asbestos thread. 


An American engineer, who, being engaged in the construction 
of a railway in China, has had unusually favourable opportunities 
of examining the famous Great Wall, built to obstruct the incur- 
sions of the Tartars, gives the following account of this wonderful 
work :—‘‘ The wall is 1728 miles long, 18ft. wide, and 15ft. thick 
at the top. The foundation throughout is of solid granite, the 
remainder of compact masonry. At intervals of between 200 and 
800 yards towers rise up 25ft. to 40ft. high, and 24ft. in diameter. 
On the top of the wall, and on both sides of it, are masonry 
parapets, to enable the defenders to pass unseen from one tower 
to another. The wa!l itself is earried from point to point in a 
perfectly straight line, across valleys and plains and over hills, 
without the slightest regard to the configuration of the ground, 
sometimes plunging down into abysses 1000ft. deep. Brooks and 
rivers are bridged over by the wall, while on both banks of larger 
streams strong flanking towers are placed.” 


A DURABLE and inexpensive method of employing papier-maché 
as a substitute for mattings, carpets, oil-cloths, and other floor 
coverings has been introduced, says the Providence (U.S.) Journal, 
the simplicity of the process being also an additional advantage in 
itsfavour. After the floor has been- thoroughly cleaned, the holes 
and cracks are then filled with paper putty, made by soaking news- 
paper in a paste made of wheat flour, water, and ground alum— 
that is, to one pound of such flour is added three quarts of water and 
a tablespoonful of ground alum, these being thoroughly mixed and 
boiled. With this paste the floor is uniformly coated, and upon this a 
thickness of Manila or hardware paper is placed, or, if two layers 
are desired, a second covering of paste is spread on the first layer 
of Manila paper, and then the seeond thickness of paper is put on, 
and the fm allowed to become perfeetly dry. On this being 
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MISCELLANEA. 


Titt! members of the Gas Institute are to hold their annual 
meetings this year at Sheffield. 

In America gao was made and used as early as 1813, by David 
Melville, at the Batit House, Newport. 

THE Fives-Lille Company has turned out for the French Govern- 
ment a 50-ton gun with nearly 3 ewt, shell, capable of piercing 6in. 
armour plates at a seven mile range. 

A MEETING was held at Bradford on Tuesday for the purpose of 
considering a proposal to arnalgamate the scientific, art, and literary 
socicties of the town, The proposal was favourably received. 

Wuart is claimed to be the largest output from a single furnace 
ever produced in the Shropshire district has just been attained by 
the Coalbrookdale Iron Company. From its Uastle furnace it has 
run 357 tons in a week. 


THE Pelsall Hall Colliery, Pelsall, owned by Mr. T. Starkey, 
has this week been sealed down in order to extinguish a fire which 
broke out inthe workings on Sunday last. The origin is believed 
to be spontaneous combustion at a point where the pit had been 
rendered unusually dry by pipes which conveyed steam from the 
surface to an underground engine. 


Messrs. Davey, PAXMAN, AND Co. have been selected by the 
executive committee of the Great International Fisheries Exhibi- 
tion to supply the engine and boiler power for driving the electric 
lights throughout the building. The firm are preparing for the 
purpose over 600 indicated horse-power of engines with the 
necessary boiler power. There will be four engines, one of which 
will indicate about 350-horse power. 

THE South-West Lancashire Coalowners’ Association, at their 
monthly meeting, held in Manchester on Tuesday, decided to lodge 
a petition against the Ship Canal Bill, The step, however, is not 
being taken in any spirit of hostility to the project, but mainly 
with the view of placing the association in a position to protect the 
interests of property owners, and to watch the Bill with reference 
to the rates of charges and the arrangements for the transit of coal 
and other minerals, 


NExT month a somewhat extensive ironworks will be publicly 
offered for sale. It includes a plant of three blast furnaces at 
Deepfields, known as the ‘‘ Deepfields Furnaces,” together with 
their surrounding machinery and appliances ; and also the Deep- 
fields Sheet Ironworks adjoining, now in the occupation of Mr. 
George Tinn. The plant at the sheet works includes 20in. forge 
and plate mill traims, and 18in. sheet mill train, and sixteen 
puddiing, heating, and annealing furnaces. The sale takes place 
under the will of the late Mr. Samuel Pemberton. 


THE promenade pier at Withernsea, about twenty miles from 
Hull, designed and constructed by Mr. Thos. Cargill, M.LC.E., 
and described and illustrated in our pages, January 25th, 1878, 
was almost entirely swept away in a gale on Tuesday. The pier, 
which originally cost £14,000, was opened to the public in 1878. 
In 1880 a disabled vessel drove through its centre, carrying away 
about 150ft. The gap was filled in with timber, and now ail 
beyond that point, consisting of half the pier anda spacious saloon, 
has been destroyed. ‘The coast is one of the worst on which a pier 
could be constructed, 


Tue Rev. Mr. Gilbert, during an address at Christ Church the 
other night, remarks the Otago Z'imes, while speaking of the tele- 
phone, asked his audience if they would be astonished if he were 
fo ell them that it was now proved to be possible to convey, by 
means of electricity, vibrations of light—to not only speak with 
your distant friend, but actually tu see him. The electroscope— 
the name of the instrament which enabled us to do this—was the 
very latest scientific diseovery, and to Dr. Gnidrah, of Victoria, 
belonged the proud distinetion. The trial of this wonderful 
instrument took place at Melbourne on the 3lst October last, in 
the presence of some forty scientifie and public men, and Was & 
great success. ‘‘Sitting in a dark room, they saw projected oa ® 
large disc of white burnished metal the race course at Flemington, 
with its myriad hosts of active beings. Each minute detail stood 
out with perfect fidelity to the original, and as they looked at the 
wonderful picture through binocular glasses, it was difficult to 
i ine that they were not actually on the course itself, and 


accomplished another surface of paste is added, by a 
layer of wall paper of any style or pattern desired. On the work 
becoming satel dry, it is covered with twe or more coats of 
sizing, made by dissolving half a pound of white glue in two quarts 
of hot water, and when this has dried, a coat of *‘ hard oil finish 
varnish,” nothing more being required after the latter has had 
time to become thorovghly dry in every part. 


Tne Lisen Zeitung has published the following estimate of 
the cost per actual hour and horse-power of the various 
descriptions of motive force:—(1) Small steam engines, about 
lfd.; (2) hot air engines, about (3) Otto's new 
gas motor, about 3d.; (4) water motors with artificial high- 
pressure water conduits, about 114d.; (5) horse work, about 
5gd.; (6) wheel-turning, eight men being reckoned as equal to ene 
horse, about 2s.; (7) large and well-constructed steam engines of at 
least 50-horse power, using for the indicated unity of work and 
time about 42 lb. of coal, about 1d. It is remarked that the cost 
of large steam engines is proved to be surprisingly low, and the 
inference is drawn that if electric transmission of force to places 
where it is required in limited quantity becomes a generally 
accomplished fact, the power divided and laid on from steam 
engines of great power will come far cheaper to the 
person employing it than the lowest-priced independent 
motor. Even allowing for the ascertained loss of half the 
original force when electric transmission is employed, the cost would 
only represent 2d. per hour and horse-power. ‘Lhe Eisen Zeitung 
seems to reckon the coal at about £2 per ton. A large gas 
engine has been erected at Deutz, near Cologne, and the suggestion 
already made by Sir F. J. Bramwell, that at some future time gas 
engines of large dimensions and fed by special means of supply 
may be able to overtake the larger steam engines in effectiveness, 
is repeated, 

In a lecture delivered by Captain Abney last year, and now 
published by the Royal Institution, the lecturer described 
a process of photography through ebonite by means of the dark 
rays. He said:—‘‘ Some eight years ago I tried my hand at the 
matter, and after several years of experimenting it was my good 
fortune to find a compound which was chemically acted upon by 
the dark radiations. Silver bromide was selected as the salt to 
work upon. The aim was to prepare an emulsion of bromide of 
silver in collodion—an emulsion being silver bromide in a fine state 
of division suspended in collodion—which should transmit green- 
blue light. Dr, Huggins proposed to me that I should try the 
permeability of the ebonite by the dark rays; and this was done, 
with the result that the spectrum was taken through it, showing 
an impression on the green bromide of the dark rays. An image 
of the incandescent carbon points of the electric light are now 
formed on a piece of ebonite, and behind it is a glass plate covered 
with the bromide; an exposure of twenty seconds will suffice to 
impress the image of the points by their dark rays, The image 
was developed and subsequently shown. It will be seen that the 
bromide in this state is somewhat sluggish to respond to the 
vibrations of the dark rays, I will now make an experiment to 
show how different is the behaviour of the orange bromide, 
Behind this rotating diso, which is made up of alternate transparent 
and opaque sectors, is a plate ie ed with the orange bromide. 
A spark } of an inch in length from a battery of Leyden jars is 
sufficient to impress a sharp image of the sectors on the plate 
though they are rapidly rotating. The exposure was made to the 
spark whilst the disc was rotating, and developed before the 
audience, and subsequently the photograph was shown. The 
exposure is estimated by Cazin as yyi4/syg of a second. It would 
require twenty such sparks to impress the red end of the spectrum 


thoving among those whose actions they could so eompletely 
scan.” We do not expect our readers to believe this, for we do not 
believe it ourselves. But he would be a rash man who asserted 
that such a statement could never be true. 


In Canada, the Welland Canal, connecting Lakes Erie and 
Ontario, has been open to traffic for some time, and steamers of 
very considerable tonnage now pass from one lake to the other. 
However, this canal is but one section of a gigantic waterway 
which is intended to plaee the Great North-West. in direct com- 
munication with Europe. Great efforts are now being made to 
deepen and re-construct the various eanals that now lead between 
Kingston and Montreal,- and when a sufficient depth has been 
attained—uniform with that in the Welland channel—it will 
beeome possible for grain vessels to load in Maniteba and unship 
in Livetpool or London. Although this project attracts little 
attention here, it eannot fail to prove of immense consequence to 
the well-being of our solony and ourselves. Not the least advan- 
tage, says the Nautical Mayazine, will consist in our consuming more 
Canadian and less American corn, and in the cheapening of our 
food supply, which must inevitably follow from this increased 
competition. In the second place, the Canadian route may 
appropriate to itself some proportion of the rich trade centreing 
in ‘‘Porkonopolis.” According to a calculation that has been 
made, the distance between Chicago and Montreal by the Welland 
Canal system is 150 miles less than from Chicago to New a 
by way of Buffalo and the Erie Canal. This fact, if true, sho 
not be lost sight of, and alone might justify the enormous expense 
which Canada is now incurring in connection with this scheme. 


A comMITTER has been holding daily sessions to consider projects 


and receive suggestions relating to an increase in the water supply . 


of New York. It is admitted that the need of such an increase is 
urgent. The largest capacity of the p t Croton aqueduct is 
100,000,000 gallons a day, and this at a pressure that seriously 
imperils the integrity of the structure, The engineers in charge 
agree that the aqueduct ought not to be made to carry more than 
72,000,000 gallons a day, The present storage oewny ia about 
9,000,000,000 gallons. The Bronx River aqueduct, to be coms 
pleted next year, will increase the supply about 20,000,000 gallons 
aday. A large 4 oe of the present supply is wasted. Mr, 
John C. Campbell, ormerly chief engineer of the Croton aqueduct 
estimates the waste at ‘about 50 per cent. of the entire amount of 
the water furnished by the aqueduct;” this the 
carelessness of consumers, hut largely through leakage from the 
water mains. The Department of Public Works is in favour of 
building a dam at Quaker Bridge, six miles below the Croton dam 
to retain the water which now flows over the latter in seasons of 
abundance, with a new aqueduct to deliver the water thus saved, 
The supply of the Croton watershed, it is claimed, is sufficient for 
a population of 5,000,000, Other plans for the better meray. 
of the waters of the Croton region contemplate the damming 0: 
the east branch of the Croton, by which means, it is claimed, 
additional storage can be provided for 4,000,000,000 gallons. The 
amount of water flowing from the Croton watershed varies from 
250,000,000 to 600,000 gallons a day. To lessen the demand for 
Croton water, it is proposed to supplement the fresh water supply 
with salt water drawn from the adjacent rivers, for the use of the 
fire department for flushing the streetsand watcr-closets, for water 
power, andso on. This is to be done either by direct pumping 
under the Holly system or by a reservoir system. One By on 
roposes a huge water tower in the middle part of the city below 
‘entral Park, the tower to be 1OOft. in diameter and 350ft. high 
above tide water. On the top of this tower he would place a 
reservoir holding 2,000,000 gallons, to be pumped up from the river 
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THE INNER CIRCLE COMPLETION RAILWAY 


WOLFE BARRY, MM.1.C.E., ENGINEERS, 


SIR JOHN HAWKSHAW AND MR. J. 


(For description see page 184.) 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Borveau, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden. 

VIENNA.—Messrs. and Co., Booksellers. 

LEIPSIC.—A, Twizrmeyer, Bookseller. 

NEW YORK.—Tae Wu.mer and Roozrs News Company, 
8I, Beckman-street. 


TO OORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 
*““ that letters of inquiry addressed to the 
public, pw intended for insertion in this column, must, in all 


answers received by us may be forwarded to ir destination. 
No notice will be taken of communications which do not comply 
drawing: 
*,* We cannot u to return ings or manuscripts ; we 
* 
must therefore request correspondents to keep copies. 

*,* All letters intended for insertion in THe ENGINEER, or 
containing questions, must be accompanied by the name and 
address of the writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 
anonymous communications, 

CuarcoaL.—Lettera lie at our office for this correspondent. 

Esor.—The only way to prolong your patent is to pay a Patent-office fee of 
£50, which will secure your invention for four years, 

8. anp 8.—You can obtain what you want from any chainmaking firm. 
Messrs. Tangye Bros., Queen Victoria-street, can probably supply you. 

W. H. T—We fail to see that the publication of your letter would advance 
knowledge. There is nothing in Mr. Lancaster's paper bearing on 
werpetual motion. Exactly the same thing may be saud of a cutter sailing 
close-hauled within four or five points of the wind as you have said of 
Mr. Lancaster's models. The difference between the model and the yacht is 
that the latter is held up to the wind by the water, but the model bird wants 
the equivalent of the water. The things lacking now are experiment and 
observations on the lines indicated by Mr. L ter. 


HAWES’ PATENT STEAM-TRAP. 
(To the Editor of The Bnginer.) 
Sim,—I shall be obliged to any reader who will give me the name of a 
maker of Hawes’ W. #H. 


ENGLISH SALT MINES, 
(To the Bditor of The Bngineer.) 
Srr,—I shall be much obliged to any of F a readers who will give me 
information on the manner of exploitation of salt mines adopted in 
England, the from its derivative materials, the 


amount of consumption the amount of exportation, and the 
obtained W. 


ed, 
Bucharest, March $rd. 
THE YORK BUILDING COMPANY. 
(To the Bditor of The Bngineer.) 
SIr,—Can any reader give me some information regarding the above 


far north got. ANTIQUARY. 


ca: 


at the various rail stations ; or it be supplied direct 
“rom the office on the ing terms in advance) :— 
Half-yearly (including double numbers) .. .. .. £0 14s. 6d. 
Yearly (ineluding two double numbers) ... .. 21 98. Od. 


occur, an extra charge of two shilli sixzpence annum 

Cloth cases jor binding Tus Enornger Volume, price 2s. 6d. each. 

A complete set of Taz Excineer can be had on application. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
below :—Foreign Subscriber: 


the rates 
Subscriptions sent by Post-ofice order must be accompanied by letter of 
advice to the Publisher. Thick Paper Copies may be had, if vreferred, at 
increased rates 


Remittance by Post-office Order. — Australia, um, Brazil, British 
Columbia, British Canada, Cape of Hope, Denmark, 
, France, Germany, Gibraltar, Italy, Malta, Natal, Netherlands, 
, Rouman 
West Coast of Africa, West Indies, Cyprus, £1 16s.’ China, Japan, 
Remittance Bill in London.—Austria, Buenos and 
Ceylon, Java, 
Mauritius, Sandwich Isles, £2 5s. 
ADVERTISEMENTS. 


in payment. Alternate advertisements will be inserted with all 

practical regularity, but regularity cannot be guaranteed in any such case. 
All except weekly advertisements are taken subject to this condition, 

Advertisements cannot be inserted unless Delivered before Six 

o'clock on Thursday Evening in each Week. 
Letters relating to Advertisements and the Publishing Department of the 
the Publisher, Mr. George Leopold Riche; all 
letters to be addressed to the Bditor of Tux Enarnerr, 168, Strand. 


MEETINGS NEXT WEEE. 
Tax Iwstrrotion or Crvit March 13th, at 8 p.m.: 
assed, ‘‘The Prod 


Ordinary m . Papers to be uctive Power 
and Efficiency of Machine Tvols and other ving ces 
Worked by Hydraulic Pressure,” by Mr. Ralph Hart Tweddell, M. Inst. 


ic 
C.E. “Stamping and Welding under the Steam Hammer,” by Mr. 
Thursday, March p.m.: 


on 
ower,” by Dr. C. W: 
Siemens, F.R.S., M. Inst. C.E. 
Cuemicat Society.—Thursday, March 15th, at 8pm.: Paper to be 
“On Some Condensation Products of Aldehydes with Aceto-acetic 
Ether and with Substituted Aceto-acetic Ethers,” by Mr. F. E. Matthews 
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THE VENTILATION OF THE METROPOLITAN DISTRICT 
RAILWAY, 

A oreat deal has been said recently concerning the 
construction of certain shafts in Queen Victoria-streat and 
on the Embankment, intended to ventilate a section of the 
Metropolitan District Railway. The opposition to the con- 
struction of these shafts is, we are glad to see, taking form 
and increasing in_stren, Thus, for example, a deputa- 
tion from the Westminster District Board of Works 
waited on Tuesday on Mr. W. H. Smith and Lord 
a Percy to urge them to take steps to prevent the 

way company from carrying out their purpose, The 
deputation urged that there were three reasons which 
clearly justified the District Board in making an earnest 
protest against the company placing ventilating shafts in 


_| placed a large tank, t 
| through two pipes, one at each side, to the space above the 
- | water in the tanks, the ends of the apm being turned down 


the public streets, First, it should have kept the land 
it once possessed, upon which the ventilating shafts 
might have been placed. That land it had sold to the 
Westminster Aquarium Company and to the St. Stephen’s 
Club, Secondly, the inhabitants of Westminster had not 
been in any way considered by the company; and thirdly, 
the space occupied by the ventilators would to a great 
extent impede the traffic. It was contrary to justice and 
equity t it should sell its land—the purchase- 
money for which went to its shareholders—and then 
take possession of the public streets for ventilating its 
line. The interests of the residents had not been at all 
considered, and they would suffer greatly from the 

isonous smoke which would come out of the shaft, and 

e believed that Westminster Abbey would be injured, as 
one of the ventilators was to placed shale oppo- 
site the north entrance to the Abbey. Again. 
the subject was brought up at a meeting of the City 
Commission of Sewers on Tuesday. Colonel Hay- 
wood, the engineer, replying to questions, said the railway 
company originally proposed to construct four ventilators 
in Queen Victoria-street, each 42ft. long and 8ft. 6in. wide. 
The arbitrator—Captain Galton—had decided on the 
construction of one aperture 50ft. long by 6ft. 6in. wide, to 
be covered by an iron and slate structure 8ft. high. No 
doubt this would cause a great obstruction to the traffic in 
a street where every inch of space was needed. The 
arbitrator had also granted the company power to con- 
struct a second ventilator in «Jueen Victoria-street. 
The arbitration, he added, had been expensive, 
but the results, such as they were, had been in 
favour of the citizens. The Commission, in the end, 
resolved to bring the matter before Mr. Chamberlain, the 
President of the Board of Trade. It is, we think, quite 
unnecessary to urge on our readers that the proposed 
ventilators would be an intolerable nuisance. It will be 
more to the purpose if we explain the true position of 
affairs, and show that the railway company has really no 
ground whatever for proposing to ventilate the tunnel in 
the way indicated. 

That part of the line which most stands in need of 
ventilation is the section between Charing Cross and the 
Mansion House, and we shall deal with it first. It is a 
mistake to suppose that the company wants to make the 
air in this section better for the sake of its passengers ; 
as a matter of fact the air is not so bad in this section as 
it is in many other places on the line. That is to say, it 
is not so highly charged with carbonic oxide and acid, and 
sulphurous acid gas. What the company wants to get rid 
of is steam, with which the tunnel—especially between 
the Temple and the Mansion House—becomes so charged 
that it is impossible for the drivers to see the signals until 
they are within a couple of yards of them. We state 
this as the result of observations personally made, 
not from the iages, but from the foot-plate of an 
engine. There ought to be no steam in the tunnel 
of the Metropolitan Railway, and there would be none 
if the company provided proper means of condensing 
the exhaust steam of the engines. For this purpose 
nothing more is required than a sufficient supply of cold 
water in the enginetanks, The drivers fill their tanks with 
cold water atthe City terminus,and they havetorun with this 
supply to Earl’s Court and other places and back again. The 
result is that while the engines going out of the City give off 
no steam in the tunnel between the Temple and the Mansion 
House, the engines of the up trains, as we may term them, 
carry boiling water in their tanks, which is, of course, 
incapable of condensing steam, and the effect is that 
although the condensing exhaust valves are kept open, the 
steam simply passes through the tanks and escapes through 
the pipes on ae Fg them provided for the purpose. It 
may be worth while to explain that the condensing arrange-., 
ments are very _— At each side of the engine is 

e exhaust from the cylinders is led 


so as to direct the steam down on the surface of the water ; 
and this suffices to condense it. The engines carry enough 
water for complete condensation for a run of about three 
miles, and no more, Whenever an opening exists in the 
tunnel the steam is turned up the chimney, in order to 
economise the cold of the water as much as possible, and to 
blow up the fire. The Metropolitan engines making the 
round trip, as we may call it, from 
lost all power of condensation long before they reach the 
section under Queen Victoria-street. For some time past 
the company has been aware that its trains are worked 
with considerable risk; because the drivers, as we have 
them. The s being slow, and the trains kept under 
poco control by continuous brakes, no accidents have 

appened, All the same, the risk is there, and the com- 
pany, very rightly, wish to get rid of it. It will be under- 
stood from what we have said that the proposed ventilating 
shafts will give forth a t deal of steam; and the 
dwellers in Queen Victoria-street will find, all too late, 
that they will have far worse troubles to contend against 
than invisible foul-smelling gases. 

Of course the proper remedy does not lie in di ing 
steam and bad air into the centre of a great public 
thoroughfare, but in preventing the accumulation of either 
in the tunnel. One way of doing this, in part, at least, 
lies in using more cold water. It is quite ible to do 
this in many cases, and with many trains. The difficulty 
lies in dealing with the engines which make the round 
trip.. They cannot stop midway to change the water in 
their tanks under present arrangements; nor can they 
carry enough to condense all the steam made, But by 
dealing with all the trains that can be dealt with, emptying 
and refilling the tanks when practicable, something—nay, 
even a good deal—might be gained. Moreover, if it once 
became imperative that there should be nosteam in atunnel, 
there are expedients which could be adopted to secure that 
object. For example, a modification of Ramsbottom’s 
water troughs might very easily be fitted in the tunnel, by 
the aid of which the water could be renewed; but it is, of 


course, obvious that anything of the kind would cost more 


mouey than the making of holes in the Thames Embank- 
ment and Queen Victoria-street. 

It is well known that not only the City section of the 
Metropolitan District Railway, but the whole metropolitan 
underground system, needs ventilation, or, more accurately, 
purification of its atmosphere. The railway companies 
concerned have never taken any energetic steps to secure 
the much-needed improvement, They have always con- 
tented themselves with making openings in the top or 
sides of the tunnel whenever or wherever they got the 
chance. Nothing can be more unscientific. The first 
thing wanted is a radical change in the whole rolling stock 
of the lines, The engines can coaches are far too hea 
for their work, and as a consequence burn too much fuel, 
and thereby augment at once the volume of the products 
of combustion sent into the tunnels and of the steam sent 
into the tanks. The engines weigh, full, 43 tons each, and 
burn about 32 Ib. of Welsh coal per mile. Of course it 
will be said that lighter engines could not be got to do the 
work; but, as a matter of fact, Mr. Stroudley’s 
“Terriers” on the South London line draw at least the 
same number of passengers as the Metropolitan 
ee, and weigh but 25 tons, and burn but 17 1b. to 
19 lb. of coal per mile. As far back as Feb. 28th, 1873, we 
called attention tothe facts of the case, and showed then that 
the total weight of a train on the Metropolitan Railway was 
made up of four 16-ton coaches, weighing 80 tons, and one 
43-ton engine, total 123 tons. On the District line the 
trains consist of eight coaches, weighing about 70 tons, and 
a 43-ton engine, total 113 tons. e Great Western 
Railway Company runs trains over the District line, the 
engine, weighing 33 tons and the eight coaches 50 tons, 
total 83 tons. . Stroudley’s engines run nine coaches, 
weighing 60 tons, the total weight being 85 tons. The 
Metropolitan trains full seat about 350 passengers, the 
Great Western trains about 280, and Mr. Stroudley’s 
about 400. It would be quite possible to make engines of 
the “Terrier” type which would carry water enough to 
condense right ced the roundtrip. But these engines 
could not used with the present extravagantly pat 
Metropolitan iages, But even with the existin 
the railway companies do not do all that might be done to 
keep the tunnels pure. When the line was first 
seething but the very best coke, practically free from 
sulphur, was used as fuel; but Welsh coal costs less than 
coke, and it is now used and has been used instead of coke 
for several years—and such coal is not as smokeless .as 
coke. Long since it was suggested in the pages of this 
journal that the air might be practically kept clear of sulphur 

y the use of quicklime, carried on the roof of a come’ 
ip each train—one pound of lime sufficing to deal with the 
products of combustion of a pound of coke. The carriage 
of the would, trouble, 
just as the lage, oO! oes; but the expense 
would be almost nd, the <— retaining its market value 
after being used. But the railway company took no 
steps to m Be the scheme or even to give it a fair trial. 
But the simplest ible way of disposing of the whole 
difficulty lies in the use of exhaust fans. For example, 
there is not anywhere in the City or near it a section of 
tunnel of considerable length. The longest tunnel on the 
District Railway is that between Westminster Bridge and 
St. James’s Park stations, a distance of 221 yards, or one- 
eighth of a mile. To change the air completely in this at 
such a rate that it would be practically pure enough for all 
purposes, a velocity of a little over one mile an hour would 
suffice, and this would demand less than 1-horse power 
actual work done. The difficulty lies in applying the fan 
so as to ensure the whole of the air passing through it ; 
but this could be readily overcome. A great deal has been 
done to purify the air in the Metropolitan Railway tunnels, 
especially between Gower-street and King’s Cross, by the 
aid of screens in a way already described in our pages. by 
Mr. Tomlinson with very limited means, and we venture 
to think that if he was given money and power enough he 
would very soon effect radical changes for the better. . 

We have, we believe, said enough to show that ifthe 
gate pag District Railway Company would do what 
it ought to do, no necessity would exist for making open- 
ings in City thoroughfares. The whole scheme is Sothing 
more than a rough-and-ready way out of a difficulty of the 
company’s own making. Several years ago, when the 
railway was being constructed, we stated in this ere! 
that it was proposed to make large sections: of the line 
along the Thames Embankment in open cutting. 
The statement was made the er of. a question in 
Parliament, and its accuracy was denied. Nevertheless, 
it was not made rashly nor without good reason. The line 
was not made in open cutting, however—that is to say, 
there are lengths of it not r than one-eighth of a 
mile long covered in. If at the time we wrote it been 
hinted that four ventilating shafts, each 42ft. long and 
8ft. 6in. wide, would be made in the centre of a Great 
street, what a storm of virtuous indignation would have 
been called up. Is it certain. now that the pro 
ventilators mean finality? We think not, and no 
exertion should be to prevent their construction. 
If it could be shown their presence was essential to 
the utility of the railway, or the comfort of its Fesreneet, 
and that there was no way of doing without them, then 
there would be something, nay, a good deal, to urge-in 
favour of the railway company. But, as we have —, 
this is not the case. hatever may be said to 
the subject in a mist of words, and conceal the true issues, 
the reason for the Queen Victoria-street ventilators is that 
the locomotives do not effectually condense their steam, and 
that this steam prevents the engine drivers from seeing 
the signals. We have explained that this results 
from the use of engines and trains far too heavy for their 
work ; partly from the economical notions of the company 
concerning water. Neither is a sufficient excuse for 
calling a great public nuisance into existence. That what 
we have said will be — by the company is quite. 
possible. Anything may expected from persons who 
can seriously pro 


Embankment with trellis-work, festooned with ivy! If 
the atmosphere of the tunnel is so pure that ivy would 


to hide the ventilators on the Thames. 


writer to himself, and bearing a 1d. postage | in order that 
Iron Company ey are known ave brought iron ores to near Loch ; 
Etive, Argyleshire, and smelted them by the aid of the native woods 
about the 1720._What I wish to know is the / 
SUBSCRIPTIONS. 
*,* The charge for Advertisements of four lines and wnder is three shillings ; 
Sor every two lines afterwards one shilling and sixpence; odd lines a: « 
charged one shilling. The line averages seven words. When an advertisg m 
ment measures an inch or more the charge is ten shillings per inch. Al 4 
single advertisements from the country must be accompanied by a post-offi 
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grow round the mouths of the ventilating shafts, then the 
necessity for the shafts would not exist. 


THB UNITED STATES TARIFF. 

THE news which was telegraphed a few days ago from 
‘Washington of the final passing of the amended Tariff Bill, 
though incomplete till a full report arrives, is yet significant 
enough in its main features; and some brief account of the 
matter, so far as is at present possible, may be interesting 
toour readers. The Protectionists have won an undoubted 
victory, not perhaps immediately apparent if judged only 
by the alterations in the rates, but evident enough if the 
spirit which has guided the change and the practical result 
be taken into account together. To understand the ques- 
tion, it is n to glance back at the agitation of the 
last few months; and to take notice of the ditferent political 
parties who have moved in the affair. In the Congress 
whose tenure of office expired last Saturday, the Republicans, 
elected with a special mandate to uphold the high tariff sys- 
tem, were in a majority. In the Senate, on the other hand, 
parties were almost exactly balanced; and although not so 
ey elected on the tariff question, leaned to free trade. 

trangely enough, the ordinary action of parties has been 
to some extent reversed. The enormous revenue of the 
last few years, and the undue haste with which the public 
debt was being paid off, rendered some reduction of 
duties inevitable; and the Republicans seeing their power 
slipping from them—for in the Congress already elected 
for the session commencing next December there will be 
a Democratic majority—resolved, in order to settle the 
question for some time, to promote a moderate tariff 
reform, lest a worse evil should befal them if they left the 
question for a hostile Congress to deal with. The low 
tariff men, on the other hand, preferred to endure the 
existing condition of things a while longer, till they could 
inaugurate a ical reform. Public opinion was, 
however, too strong to brook further delay and 
roving commissioners were appointed to collect evi- 
dence and prepare a scheme of tariff reform for adoption 
by both branches of the Legislature. Evidence of any 
kind which bore at all on the subject was taken 
from both sides; and strong efforts were made by the high 
tariff advocates to maintain and even increase the existing 
rates on the articles in which they were interested. The 
advantages of lower duties were not ignored, for every one 
wanted to reduce the rates on what he bought and to 
increase those on what he sold. The principle which was 
supposed to guide the commissioners, or, at any rate, the 
principle which was loudly proclaimed as forming the basis 
of public opinion, was the reduction of taxes on raw mate- 
rial, the graduating of rates upwards as labour had been 
bestowed on the partly finished article, so that in this wa’ 
the highest rates should be levied on the finished goods which 
afford no employment to American labour, and finally the 
adjustment of the many discrepancies in classification 
which hampered trade and complicated the proper collec- 
tion of duties. This theory has been very imperfectly 
followed ; it has, indeed, to some extent been reversed, and 
generally it may be said that the protectionists, knowing 
exactly what they want, and bringing strong influence to 
bear, have succeeded in neutralising every apparent con- 
cession. The duty on steel rails has been reduced from 
28 dols. to 17 dols, but while this serves as a sop to 
public opinion, which had been aggravated by the 
notoriously high profits of the rail makers, it will pro- 
bably not increase the purchase of raiis from this country 
by a single ton. The Bessemer steel works and rail 
mills have been so largely extended in the United 
States, that they are now far more than equal to the 
home demand ; and till they are fully occupied orders 
will not be sent abroad, for even the reduced duty renders 
imported English rails at their present low prices dearer 
than home-made rails. So far ascan be judged by the 
telegraphic summary just received, the American rail- 
makers have some cause of grievance, for though the duty 
on pig iron has been slightly reduced, this will, in regard 
to the Bessemer pig they make, lower the value of their 
blast ; and the duty on iron ore, which, 
according to the accepted theory, ought as raw 
material to be relieved, has been raised. The old 
duty was 20 per cent. ad valorem, and as the price 
of ore at the European shipping ports from 
8s. to 153. per ton, the tax varied from 1s. 8d. to 3a. per 
ton, or an average of about 55c. The Tariff Commis- 
sioners, after hearing evidence from all sides, reported in 
favour of a fixed duty of 50c., or about 2s. per ton, the 
cost of sea freight, of course, serving as additional protec- 
tion to the American mine-owner, and the matter was 
considered settled. But at the last moment the protec- 
tionists, urged on by the lobbyist influence of the mine- 
owners, seeing that they had a controlling majority, and 
reluctant to concede what in the more judicial atmosphere 
of a committee inquiry they had deemed a wise compro- 
mise, threatened to throw out the whole Bill if higher rates 
were not imposed, and within forty-eight hours of the 
end of the session the Act was passed with a fixed duty of 
75c. The exact effect of this remains to be seen, but it 
will probably shut out the cheaper ores on which the tax 
has been nearly doubled. 

The general effect of the new law may be summarised as 
follows:—Much internal taxation has been remitted by 
alterations in the stamp and other duties; and very large 
reductions have been made in the duties on imported sugar, 
the Protectionists having struggled to reduce in this way 
the excessive revenue of the country, so as to leave less 
eause for touching the import duties on manufactured 
goods. In regard to the latter, the reductions have been 
as far as possible made where the existing tariff was 
unnecessarily high for the purpose—as in the case of steel 
rails—while, on the other hand, the rates have been raised 
in many cases, and the classification of the tariff-book 
amended, to close some of the few loop-holes through 
which English goods gained admittance to the country. 
The removal of certain anomalies which caused disputes and 
litigation between importers and revenue officers will un- 
doubtedly be a boon to both. 


to carry on their business as they plegse without official 


interference, can hardly realise how trade is impeded by the 
declarations, permits, fees, and delays which the American 
Custom-house system involves. But while it will be seen 
from what we have said that the American policy is still 
sternly protective, signs are not wanting of agitation in 
another direction. It is difficult to alter a complicated tariff 
without hurting some existing interests, and discontent so 
caused is the first condition of reform. American manu- 
facturers in several branches of the iron and steel trades 
complain that the reductions of the new tariff will ruin 
them; and just as when protective taxes are first imposed, 
those who pay them cry for corresponding protection for 
their own manufactures, so when reductions commence, 
those who suffer on what they sell cry loudly for reductions 
on what they buy, and in this way the working of a pro- 
tective system becomes apparent. Meanwhile the working 
man is likely to be discontented. He does not share in 
the profit which the taxes give to his employer, for his 
wages are determined mainly by the number of workmen 
available, and the real protection wkich he might rm Fead 
claim, namely, an import tax on immigrants is denied him. 

There are several aspects of the new law which demand 
attention, and to these we shall probably have occasion to 
refer when the details of the amended tariff become better 
known. In regard to partly manufactured goods like iron 
nail-rods or steel blooms and billets, the effect of the new 
legislation cannot be exactly foreseen; and outside all 
these considerations which directly affect English and 
American mauufacturers is one equally important to the 
American farmer, namely, the effect on Atlantic freights 
eastward, which a further diminution in exports from this 
side will cause. 


COOLIE IMMIGRATION, 


Tue public works of our West Indian Colonies are 
largely dependent upon an external supply of labour for 
their execution, and this has always been restricted to the 
balance remaining unemployed after the demands of the 
planters for their estates have been satisfied. Recent 
reports received indicate that the main source from which 
supplies of coolies have hitherto been drawn is becoming 
exhausted; and our colonies in the Caribbean Sea are 
likely, at! a critical period, when the extension of roads 
and other works is loudly called for, to be deprived of all 
chance of carrying them out. We have looked in vain for 
any record of action being taken to meet this apparently 
unforeseen contingency. Year after year the great pro- 
vince of Bengal has sent forth the thousands of its surplus 
population to labour under a period of indentureship on the 
sugar estates of British Guiana and the coffee plantations 
and pimento gardens of Jamaica, and but few indications 
have been noticed of any probability of this exodus failing 
until within the last few months, when letters were 
received from the immigration agent in Calcutta to the 
effect that they found it to be impossible to enlist the 
number of coolies indented for for the current season. It 
would seem as if the planters of the West Indian Colonies 
have too confidently relied upon the hitherto annually 
recurring scarcity in certain districts of Bengal which has 
driven thousands of their inhabitants forth to seek a 
livelihood in foreign lands. The irrigation works which 
have been steadily carried out throughout the whole of 
India under British rule are, however, beginning to tell, 
and our fellow subjects there are gradually ceasing to 
so dependent for their means of subsistence upon the 
uncertain periodic rainfalls. Hence, increasing prosperity 
in the East is now likely to injuriously affect that of the 
West Indies. 

Such a cause of diminution in the labour supply is 
certain to become more and more operative as time goes 
on’; and the difficulty only now beginning to be felt will 
soon become of a vital character. It is necessary, there- 
fore, that other sources from which the local deficiency of 
labour can be made up be sought for, or the struggle of 
our planters to maintain the severe competition to which 
they are now subjected will be fearfully increased, and 
may lead toa failure, having the most serious consequences. 
As regards the Island of Ceylon, which also draws the 
whole of its estate labour and the. larger proportion of 
that required for public works from India, its contiguity 
to that continent prevents any chance of its sharing the 
possible fate of its sister colonies in the Atlantic; but even 
there, the improved condition of the ryot under Britisb 
rule in the Madras Presidency has necessitated largely 
increased rates being paid to induce the coolie to leave his 
home to cross the narrow strip of sea intervening and 
labour among the mountains of Ceylon for a few months. 
It is only by the most fostering care bestowed upon him 
throughout his journey to and fro, high rates of pay and 
kindly treatment on the estates, and to the certainty of 
his return with what is to him an untold wealth in rupees, 
that his strong conservatism can be overcome. If such 
inducements are now required for a few months of absence, 
how can the West Indian planter expect much longer to 
tempt the Bengali to cross that great ocean of which he 
has such a dread, and to expatriate himself for a term of 
seven years from those family attachments so strongly 
developed throughout all the native races iu India. Ce n'est 
que le premier pas qui chute, and instances are numerous 
of Indian coolies who have served one seven years’ term of 
foreign labour, and who have, under the terms of their 
engagement, been sent back to the land of their birth, 
voluntarily returning to work out a further similar term. 
But it is precisely that premier pas which is the obstacle to 
overcome which is now found to be well nigh impossible, 
and that is creating those difficulties to which we are here 
giving consideration. The state of the negro population of 
the West Indian colonies is singular, and its character- 
istics vary much in the different islands. But recently, 
comparatively speaking, emerged from slavery, the new 
generation look down on field labour as having been the 
attribute of the degraded condition of its fathers. Used 
to having his material wants supplied with the same 
regularity and absence of need for forethought as with 
domestic ani the enfranchised negro really “takes no 
thought for the morrow.” The climate in which he lives 
creates but few artificial wants, and the stimulus for 


regular labour is therefore absent, But it is singular that 
this is not the case with the negroes of Barbados. In 
that fertile little island, and from the time of the eman- 
cipation, the “ Badian nigger” of Captain Marryatt has 
looked upon himself as a gentleman among his black 
confreres of adjacent islands, and as being bound to com- 

rt himself as such. The consequence is that he will 

bour to supply the means for supporting his assumed 
status in the social scale, and the result has followed that 
coolie immigration into that island is unnecessary and 
scarcely ever heard of. But the case of Barbados is a 
solitary exception among the colonial group. In all the 
other British settlements imported labour is a vital need, 
and unless some new steps, at present even unconsidered, 
are shortly taken, the look-out for continued prosperity in 
them will be an exceedingly poor one. 

As we have said, the question of public works is largely 
affected by the anticipated failure of imported labour, 
In each colony railways are in progress, and their develop- 
ment, and that of other means of communication, must 
be pushed on to offer our planters advantages which alone 
can enable them to compete with the products of slave- 
labour in the South American States. It may be said that 
the Brazils is no longer a slave-holding country. Granted 
that nominally it has to be so; but recent in- 
formation given to us assures us that the “ apprentice” 
still works there under the lash of the overseer, and that 
the sale of negroes under official sanction is practised at 
the present time. Unless our humanitarians can call the 
attention of the Emperor of Brazil to what is going on in 
the backwoods of his vast empire, the blood of the slave 
will still be freely shed in the competition with the free 
labour of our colonies ; and if these last are deprived of 
the means of meeting that competition by hindrance to 
their public works, they must fail in the fight. 

It behoves the governors of those colonies, therefore— 
and we would call Lord Derby’s attention most ecg «A 
to the fact—to look about them and see how this 
deficiency of labour is to be supplemented. At first sight 
China seems to offer an almost inexhaustible field, but 
wherever its people have been imported in large numbers, 
prejudice—in many cases most unreasoning—has been 
established against them. The South Sea Islands are often 
mentioned as likely to afford labour in sufticient quantities ; 
but they are now proving a failure as regards Fiji, and 
the planters there are becoming competitors. with the West 
Indian colonies in the Bengal market. Sooner or later 
the plan just initiated by Mr. Kortwright, late Governor 
of British Guiana, may prove the only resource. Ashe has 
done, make it worth the immigrant coolie’s while, by free 
grants of land, to settle in the colony. His habits of 
industry will in time permeate even the crass obstinacy of 
the negro, or the latter will die out, and we shall witness 
once again “ the survival of the fittest.” 

Having thus treated of the several points connected 
with the question of coolie emigration, it may be desirable 
to notice briefly a few circumstances recently brought into 
prominence with reference to the subject. For years past 
we have heard complaints of the system under which 
labourers resident in the New Hebrides,and adjacentislands 
in the South Pacific, have been kidnapped and taken to 
serve the planters of Fiji, Queensland, and elsewhere. 
Not long since a deputation representative of various 
missionary societies waited upon the Earl of Derby for the 
purpose of bringing this matter to his notice, and to urge 
that steps be taken to place the traffic under proper con- 
trol. As Lord Derby then pointed out, this question is 
far from free from difficult complications, as any step of 
our Government might be jealously construed by the 
French, who have considerable interests in the South 
Pacitic. Again, did we seek to establish an English pro- 
tectorate—which, after all, would be the surest way of 
stopping the evils complained of—we should be accused 
by foreign nations generally, as well as by a large section 
of our own people at home, of that “earth hunger” 
which is said to be our common characteristic. The evils, 
which are by no means one-sided only, evidently require 
some drastic mode of treatment if a very valuable source 
of labour supply is not eventually to be wholly closed to 
our colonists. 

A further instance of the difficulties connected with the 
important matter with which we have been dealing is 
afforded by the recent importation of Singhalese labours 
from Ceylon into Queensland. Some 500 men and women 
of this nationality recently arrived in the latter colony, 
where they were received with much antagonism by the 
white working-men. Now these coolies were shipped from 
Ceylon under the careful supervision of H.M. Government 
in that island; and from the various statements appearing 
in the Ceylon Observer it is evident that every possible 
precaution was taken by the authorities, both that the 
coolies understood the agreement they entered into, and 
that due and proper provision was made for their comfort. 
Yet we find that the Aborigines Protection Society has 
taken occasion to declaim as to tyrannous treatment, 
because a few rebellious individuals among these Singha- 
lese were punished by English law—as would have been 
any Englishman—for the infringement of their agreement, 
the provisions of which had been most fully explained to 
them, It isa mistake for a society to interfere “ both in 
and out of season.” Such a course brings its often bene- 
ficial proceedings into contempt, and altogether nullifies 
the usefulness of the society. We believe from our own 
practical experience that it is the general rule that, if for 
their own sakes only, our English planters treat their 
coloured labourers with kindness and consideration, any 
attempts to cast obloquy upon them is a most ill-advised 
proceeding, tending to destroy the useful position occu- 

ied by our colonies towards Great Britain, which has 

en largely created by means of coolie immigration into 
them ; and it may be fairly stated in conclusion that the 
benefit has been in nearly all cases thoroughly reciprocal. 


AN ELECTRIC FIRE ALARM, 
Finks in hotels and other large buildings on either side of the 
Atlantic have lately excited a feeling of apprehension in the 
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public mind, which gives particular importance to every effective 
method for minimising danger of this description. An instance 
of a very successful application of electricity for this purpose 
occurs in the case of the well-known Langham Hotel, in Port- 
land-place, at the west end of London. This colossal establish- 
ment, consisting of basement, mezzonine, ground floor, entresol, 
and six upper floors, comprising in all more than 500 apartments, 
would seem by its very coustruction to offer the greatest defence 
against fire and the best possible means of escape, All the 
stairs are of stone, all the corridors are paved with the same 
material, all the walls are of brick, and there is not a particle of 
lath or plaster in the place. The wine cellar and spivit stores 
are under the quadrangle, so as not to threaten the security of the 
main structure, There are six points of exit, and some of the 
stairs are external. Water is pumped from a chalk well, 400ft. 
deep, to a tank at the top of the building, which is in communi- 
cation with numerous hydrants, which are also supplied with 
water from the mains of the water company. There are likewise 
forty-four hand pumps on the several floors, and forty “fire 
stations,” with all the appliances necessary for making use of the 
hydrants, including a plentiful allowance of hose and buckets, 
some of the latter being left filled with water. Fire-escapes are 
also provided, and the servants of the establishment, male and 
female, to the extent of more than 300, are subject to frequent 
drill as to the mode of using these contrivances, either to rescue 
other persons, or for the purpose of being rescued. There are 
always two firemen on duty ready to attend to the signal which 
shows that their services are required ; and this brings us to a 
consideration of the plan which has been patented by Mr. 
Gordon, the manager of the hotel, whereby a system of electric 
circuits is employed to secure the ready presence of the firemen 
when wanted. It is not every hotel manager who can be 
expected to earn a good dividend for the proprietors 
or shareholders, and at the same time to possess scientific quali- 
fications sufficient to produce patent apparatus conducive to the 
comfort and security of the visitors who patronise the establish- 
ment. Such, however, appears to be the fortunate state of 
affairs at the Langham Hotel, and a personal inspection of the 
arrangements has impressed us with a sense of the ability 
with which Mr. Gordon has fulfilled bis task. Supposing a 
visitor to the hotel to become conscious that a fire was breaking 
out on the premises, he would only have to step into the 
corridor on whatever floor he might be, and he would find near at 
hand a push piece, or circuit closer. By pressing the handle he 
would immediately set bells ringing on every floor throughout 
the building, so as to attract the attention of one or both the 
firemen. On hearing one of these bells the fireman would run 
to inspect an indicator—of which there is one on each floor—a 
glance at which would show him the exact spot from whence the 
alarm proceeded. On the day of our visit the alarm was given 
on the third floor, and it happened that the signal was accepted 
by a fireman in the basement—itself a remote spot; but in 
three-quarters of a minute he made his appearance where the 
push piece had been driven in. We were assured that the time 
consumed in this instance was exceptionally long, and that it 
very rarely amounted to 35 seconds. Supposing a fire to 
break out, a bucket of water could be seized in an instant, to be 
followed by the hand-pump or hydrant as circumstances might 
demand, From basement to summit these various appliances 
exist, and on the whole it must be said that protection against 
fire is as complete as can well be imagined. A fireproof building, 
with an abundant and constant supply of water under pressure, 
and with provision for fetching skilled aid at a moment’s notice, 
would seem to offer every reasonable guarantee for safety, so that 
no dread of fire need harass the occupants of the hotel either by 
night or day. 


PROJECTED CANALS IN GERMANY, 


A pRoJECT was before the Russian Chamber of Deputies in its 
last Session, which was not disposed of, and which has now 
come before that body in a more extended form. The scheme in 
question is the canal from Dortmund to the Lower Ems, which 
will run for a distance of 130 miles, and will cost about 
2} millions sterling. The Deutsche Bauzeitung comments upon 
the increased attention which is now being given in Germany to 
canal construction upon a large scale. The alterations of dimen- 
sions consequent upon the proposal to make the canal available 
for sea-going ships form a distinctive feature of the modified 
project. It isremarked that the Government has not displayed 
a favourable tendency towards the new form of the proposal, 
this opposition arising both from economical and technical 
grounds. The junction of the Spree with the Havel is a ques- 
tion which has long occupied a certain amount of attention in 
Berlin technical circles. Various circumstances have, however, 
contributed to delay the project being carried out, amongst other 
reasons, the cost of the war having tended to delay various 

ublic works, involving the expenditure of large sums of money. 

here are now, however, two plans under consideration. 
Messrs, Von Hohmann and Von Lancizolle have recommended 
the canal starting at Potsdam, below the Glienick Bridge, over 
the Havel, and falling into the Upper Spree beyond Berlin, 
passing through Steglitz and the Teltow district. The object of 
this plan is the connection of the Upper Spree with the Elbe, 
without the new canal touching Berlin. Another project is 
that of Major Wagner, who recommends that a canal should 
be constructed from the Lower Spree at Charlottenburg, and 
should reach the Havel through the Gunnewald district and 
lakes at Wannsee. The Z'honindustrie Zeitung, in publishing 
a summary of the two projects, remarks that at the present 
moment the communication between the two rivers would be 
more productive of advantage to the public at large if the latter 
scheme were to be adopted. The authorities of Berlin have, of 
late, been paying much attention to the development of the 
water communication in connection with the Prussian capital, 
and it is considered that Major Wagner's project is more adapted 
than the competing scheme for meeting the practical necessities 
involved in the question at issue. 
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Report of the Proceedings of the Sixteenth Annual Convention of 
the Master Car-builders’ Association, New York: M’Ilroy, 
1882. 

Tuts report, which PI ars as a small 8vo. volume of 

250 pages, is a favourable specimen of the kind of work 

which is being done by what may be called the specialist 

societies of the United States—societies which have their 
parallel on the Continent, especially in Germany, but 
which are practically unknown in England. We have, of 
course, “technical societies in plenty—some, like the 

Institution of Civil Engineers or Society of Arts, which 

cover a very wide ground; others, like the Iron and Steel 

Institute or the Society of Nica = Engineers, which 

cultivate} only a restricted field, Even with the latter, 


however, the restriction, at any rate as regards members 


ship, is rather nominal than real. The Iron and Steel 
Institute, for example, would welcome into their ranks any 
one who is eligible for the corporate membership of the 
Institution of Civil Engineers, besides very many who are 
not. Whatever their aims or restrictions, however, the 
course of action of such societies is similar. They meet at 
regular intervals throughout a session of some eight 
months—say once a week, or once a fortnight. At these 
meetings such papers as have been offered by members or 
others, and approved by the governing body, are read and 
discussed, and the record is subsequently published for the 
benefit of the society and of the public. Such papers are 
necessarily of a sporadic and various character, dealing 
mainly with whatever may be the “ burning questions ” 
of the day in that particular department of knowledge ; 
and the discussions are apt to be desultory and disappoint- 
ing. No attempt is made—with few exceptions—to take 
up and work out any particular question; to ascertain 
exhaustively what is the experience of the most prominent 
members on that particular subject, and to record this, 
with their opinions on its past history and future progress, 
It is known, in fact, that such experience and opinions 
will in most cases be given grudgingly, if given at all; 
and that it would probably be impossible to collect such a 
body of information as would fairly represent the facts of 
the case. As a matter of fact, it is not attempted ; the 
weekly or fortnightly meeting, with a good paper on some 
subject or other, and if possible a good discussion to 
follow, is all that a member looks for as the ultimate 
object of such an association. 

‘This sort of thing does not suit our brethren in America. 
In the first place—confining ourselves to engineering 
societies—the country is so vast that it is impossible to 
collect the engineers of any one class together for weekly or 
fortnightly meetings. Hence the form naturally assumed 
is that of an “ Annual Convention,” which is held at some 
important centre, and to which an engineer, even 
from a distance, finds it quite worth while to give 
up a week. Then, when the Convention has met, 
the intensely practical turn of mind characteristic of 
the American engineer indisposes him to listen to papers 
on subjects with which he has no direct concern. In 
England a mechanical engineer sits contentedly through a 
paper on blast furnaces, and a civil engineer listens amic- 
ably to a discussion on the difference between English and 
American practice in locomotive boilers. He feels that he 
is picking up some knowledge on an interesting subject, 
which is at least akin to his own business; and that it is im- 
possible to say when such knowledge may turn out of practi- 
cal value to him. We by no means wish to imply that he 
is not quite right in his view; but at least it is not that of 
an American. Long before the paper was over, the latter 
would “calculate that he had something better to do with 
his time”—something, namely, which he could see a more 
immediate prospect of turning into hard cash. This feeling 
naturally tends to split up societies into small groups, each 
working a very limited field, in which ali of its members 
are directly interested. In England, even on the Continent, 
no one would dream of proposing one society for loco- 
motive superintendents and another for carriage super- 
intendents; but in the United States we find the Master 
Mechanics’ Association and the Master Car-builders’ 
Association both in full vigour. Now, it is obvious 
that, the ground being thus subdivided, each plot 
can furnish a sufliciency of intellectual food for 
those concerned in it only by being most diligently 
cultivated. Add to this that an American engineer believes 
in theory, believes in practice, believes most of all in going 
ahead. When a subject is started, he wants to know what 
everybody thinks about it, and what everybody has been 
doing with it hitherto, in order that he may strike out some- 
thing which shall outshine them all. Hence the regular 
course of things in an American technical society is as 
follows :—Somebody starts a subject; he suggests, we will 
say, that it would be well to know something about the 
best. forms of continuous brake for goods trains, In 
England this would only mean that the secretary would 
endeavour to get somebody, probably an inventor of goods 
train brakes, to read a paper upon them, and that paper, 
if obtained and read, would receive a certain very limited 
amount of discussion. In America it means something 
quite different. The society forthwith appoints a com- 
mittee to deal with the question. This committee sends 
round to every inventor of such brakes, and to every rail- 
way engineer who is known to have tried them, a schedule 
of questions to elicit his experience and his opinions, These 
not only send these round, but—mirabile dictu—they get 
answers to them, at least in the majority of cases. Their 
answers form the basis of a report, which is iaid before 
the society at its next convention. It is needless to state 
that a number of opinions, obtained independently from 
different persons, will be found to present very marked 
discrepancies and even contradictions. Those who have 
thus put forward opposing views are pretty well bound to 
maintain them. A good discussion by really capable men 
—the most difficult thing to ensure in such meetings—is 
thus — for, and the subject either gets thrashed out 
completely on the spot, or is referred back to the committee 
for further inquiries, further experiments, if need be, and 
for a second report to be presented and considered at the 
next convention. 

It is difficult to resist the conclusion that much good 
must result from such thorough and painstaking investi- 
gation of a subject. Why such a thing does not exist in 
England, and whether it could be introduced, are questions 
we shall not attempt to enter upon here. Anyone, how- 
ever, who wishes to judge for himself as to the manner in 
which such inquiries are conducted may be recommended 
to glance through the volume before us. The convention 
of the Master Car-builders’ Association was held at Phila- 
delphia on the 13th to 15th June, 1882, under the presidency 
of Mr. Leander Garey. The president’s address, which was 
very short, pointed to three questions as specially requiring 
the attention of the association, viz., the automatic coupling 
of cars; the exact gauge to which wheels should be set 
with reference to lateral play between flange and rail; and 


the repairs to loaded carg while in transit, Reports were 


then read and discussed on the following subjects :— 
Train brakes for freight cars; accidents to train men; 
standard draw bars and draw springs; carrying ns ae 
freight cars; materials for car construction; amendment of 
the constitution of the society; brake heads and shoes; a 
standard wheel gauge; repairs to cars in transit; the Tall~ 
man brake; automatic draw bars for freight cars; stan- 
dard screw threads for cars; and, on a joint meeting with 
the Master Mechanics’ Association. Some of these reports 
contained little or nothing beyond the fact that the com- 
mittee was pursuing its investigations; others gave most 
valuable information on the topics concerned, and led to 
long and animated discussions, 

We will take one of these discussions as a specimen, 
because it relates to a subject very recently discussed in 
these columns, namely, the proper form to be given to the 
tread of railway wheels, In that discussion it was noted 
as very remarkable that the question whether a wheel 
tread should be conical or flat was not yet settled in 
England ; inasmuch as at least one eminent authori 
considered the practice of coning to be a mistake, It 
appears that the same difference of opinion exists in 
America, but in a much more marked degree. That the 
question, after forty years of railway working, should yet 
remain to be fought out is itself a powerful argument for 
the existence of such bodies as the Car-builders’ Associa- 
tion. It arose at the present meeting indirectly, in the 
course of a discussion as to wheel gauge. Mr. Davenport 
observed that a railway master car-builder had maintained 
to him, as the result of many tests, that a wheel straight 
on the tread, or cylindrical, will run more evenly and 
more steadily, and go round a curve as easily, as a coned 
wheel. On the last point, which is, of course, the special 
point of discussion, he made the following very pertinent 
remark: “ Does it not make a difference whether you are 
pulling a car round a curve or pushing it round a curve? 
If you are pushing, then, of course, the inclination of the 
car is to go off on a tangent, and hug the outer rail. Then, 
of course, the cone would be a help. But if you are 
pulling the car, then you are forcing it toward the inner 
rail, and the momentum of the train is carrying it toward 
the outer rail. But in freight trains, which of course is 
the principal thing, the draught of the train is all the time 
tending to force the wheel against the inner rail.” 

It would certainly seem at first sight that there is much 
force in this. The subject has always been treated, we 
believe, as if the vehicle were running round the curve by 
its own momentum, independent of any pull infront. This 
is true, of course, of the engine, and so far the arguments 
in favour of coning would apply; but it is not true of the 
vehicles which it is dragging round the curve after it. 
These have a forward pull upon them which acts at a 
tangent to the curve, and does actually tend to lead them 
round it. But a moment’s reflection shows that this is 
not, even yet, the whole of the story. The vehicle has 
also a backward pull upon it, due to the remainder of the 
train, and this pull tends to twist it in the opposite direc- 
tion, or to throw it off the curve. Ifthe two pulls were 
equal, as well as symmetrical, the vehicle would thus be in 
the same condition as if it were free, and the arguments 
for coning would still hold. But they are not equal, the 
forward pull being of course the greater, by just the 
amount of the resistance to traction due to the wagon itself. 
Hence there wiil be a resultant movement, tending to 
make the vehicle follow the curve; in other words, to keep 
the inner leading wheel close to the inner rail. How far 
this will succeed in actually turning the vehicle in the 
required direction, and so preventing the flange of the 
outer leading wheel from bearing against the outer rail, 
must be determined by observation; but if it does so to 
any considerable extent, then the advantage of coning, as 
enabling the outer wheel, which has furthest to go, to run 
on the larger circle, is so far rendered nugatory. 

The discussion of the point at Philadelphia revealed an 
extraordinary variety of opinion. It was asserted by one 
or two speakers that on a curve the flange of the outer 
leading wheel was always hard against the rail, and the 
rapid wear of the inside of the rail-head was quoted as a 
conclusive proof. To this it was replied that the argument 
as to the cars did not, of course, affect the engine ; in fact, 
the engine is forced against the outer rail not only by its 
own momentum, but by the twisting action of the pull on 
its draw bar, and has probably a greater grinding effect 
than all the carriages put together. Again, the question 
was said to have been asked, “ How long does the coning 
last?” and it was admitted that it was completely worn 
off long before the wheel came back for re-turning. It 
appeared further that the Lehigh Valley Railway had 
been testing unconed wheels for a year, or a very crooked 
road, with great suceess ; that on the New York Central 
an engine had been turned from a hard-running into an 
easy-running one by taking off the cone ; and that another 
railway had been using unconed wheels on its locomotives 
for ten years. Therefore even for engines there is some 
ground for thinking, as one speaker expressed it, “ that 
the coning of wheels is an old fogey idea, and ought to be 
done away with.” Eventually a committee was appointed 
to examine into the question. Doubtless they will present 
a valuable, probably a conclusive, report to the Convention 
of 1883 ; and within ten years after the question has thus 
been disposed of, it is not, perhaps, too much to hope that 
English engineers may generally wake up to the fact of 
its existence, 


BOOKS RECEIVED. 


Plumbing : A Text-book to the Practice of the Art or Craft of the 
Plumber, with Supplementary Chapters on House Drainage. 

W. P. Buchan. Fourth edition. London: Crosby Lockwood an: 
Co. Weale’s series. 

A Rudimentary Treatise on Clocks and Watches and Bells. By 
Sir E. Beckett. Seventhedition, London : Crosby Lockwood and 
Co. 1883. Weale’s series. 

Rudimentary Treatise on Wells and Well Sinking. By J. G. 
Swindell and G. R. Burnell. New edition. London: Crosby 
Lockwood and Co. Weale’s series. 


The Art of Mechanical Digging. By Frank Proctor. Steve! 
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DETAILS OF PUMPING ENGINES, WHITWOOD SEWERAGE WORKS. 


MR. JOSHUA HORNE, ENGINEER, CASTLEFORD, 


(For description see page 180.) 
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THE SOCIETY OF ENGINEERS, 


A NEW SYSTEM OF TREATING FQ:CAL MATTER. 

At the ordinary meeting of the Society of Engineers held on 
March 5th, Mr, Jabez Church, president, in the chair, a paper was 
read by Mr. Olrick on the above subject, of which the follow- 
ing is an abstract, The almost universal system of water home 
sewage adopted when a city is near a river has given rise to a very 
grave inquiry as to whether this should not give place to some other 
method of disposal and utilisation, which will not pollute the 
rivers. The pall system, apart from a sentimental view of the 
case, seems to wor 


well in such towns as Manchester, Birming- 
, Warrington, Rochdale, and others, the Board of Health of 
Manchester claiming that since the adoption of this system 
the cases of zymotic diseases have greatly decreased. ey, 
like numerous other towns, are m manure out of focal 
matter, besides trea’ and utilising the other large 
amount of refuse, and although doing a consilerable amount 
of work which does not produce revenue, they are not 
only self-sustaining, but work at a profit. The new system 
which the author calls particular attention to has been 
worked out by Baron de Podewils, of Munich, and is claimed to be 
an improvement on other systems, from the facts that the opera- 
tions of the factory are comparatively automatic, that no unpleasant 
odour can arise, since the operations are all performed in closed 
vessels, that by a system of quadruple evaporation the fuel 
necessary is reduced to a minimum, and the resultant manure is of 
high quality, and is sold at from £9 to £10 per ton. A factory has 
been erected by the Baron at Augsburg, in Bavaria, which is 
designed to deal with the excrement of about 17,000 inhabitants, 
or about 7000 cubic metres per annum. The fcecal matters are 
deposited in air-tight tanks, the gases generated being drawn under 
the steam boiler and burned. From these tanks the matter is 
drawn into a mixer provided with oe arms, where a 

effect of this is to 


mass into a 
most cult of the whole process, viz., evapora the 


sticky This 
steam jacketted on which the p is 


revolvi 
head fed by 
on > Foe a few minutes it is scra 
attached to the revolving spindle, and 
whence it passes, 
a manure being 
shape of powder containing less than 9 per cent. of moisture, 8 to 
10 per cent. of nitrogen, 3 to 4 per cent. of alkalies, and 3 to 4 per 
cent. of phosphoric acid, and consequently worth now as much as 
impo: This factory has been nearly three 
years, and although labouring under the disadvantage of having to 
use coal as fuel at 23s. per ton, the proprietor has been able to 
make 20 per cent. dividends. Another factory has been erected at 
Stuttgart with —- good results, At Augsburg a pail system 
is in use, At Stuttgart the pool is g 1 e author 
calculates that with Oy cages such as England 

manure weighing 600, tons, and of a low estimated value of 
£4,000,000, is annually allowed to poison the air and water, 
instead of being permitted to return to the soil as Nature intended. 


TENDERS. 


NEW BREWERY, BURTON-ON-TRENT, 
For extension of plant at the new brewery, Burton-on-Trent, 
for the trustees of the late Mr. P. Walker. essrs, Scamell and 
Colyer, 18, Great George-street, Westminster, S.W. 


Contract No, 4.—Macuinery, &c, ad. 
G. Waller and Co.—accepted .. .. .. .. «» «. 1052 0 0 
Contract No, 8.—CorpPpERWORK AND 
Bindley and Briggs—acce 
Contract No. 10.—Backwor 
R. Carty and Co.—accepted .. .. 800 0 0 


A Macutne ror Pickinc Corton. — A recent report 
issued by the Department of Agriculture at Washington contains 
areference to a cotton-picking machine, the invention of Mr. D. 
B. Hazleton, of Charleston, who seems to have solved the problem 
of picking cotton by machinery. The implement somewhat re- 
sembles a long wagon on two wheels, from whose naves motion is 
conveyed by a chain band, horses or mules furnishing the motive 
power. The pickers are toothed steel discs revolving between 
two wooden discs. The latter prevent unopened bolls. foliage, &e., 
from entanglement, while the fibres of the blossom, drooping even 
but slightly between, are caught, drawn entirely in, and taken 
cleanly from the boll by the teeth of the swiftly turning metal. A 
revolving brush removes from the teeth the fibres, which fall upon 
an endless apron, and are conveyed to the body of the machine. 
As the machine moves forward a V-shaped device conveys the 
plants to the pickers, The shaft on which the latter revolves is 
inclined in such a way that the blossoms at any distance from the 

und are reached. Motion is also conve to brushes on the 
nt of the implement, by which sand and dust are removed from 
the plant. 


An Exxorromotive TorcH.—Dr. Brard, of La Rochelle, some 
time since announced his discovery of a method of preparing blocks 
of combustible matter, capable of being used as fuel, which at the 
same time developed a current of electricity. See engravings in 
Scientific American, October 28th, 1882. Proceeding on the same 
lines, Dr. Brard has succeeded in making a kind of torch which 
yields a current of electricity in burning. He makes, first of all, 
an inflammable wick of coal dust and molasses moulded intoa rod. 
A thin sheet of asbestos is then See 90 round this wick, and the 
whole is dipped into fused nitrate of potash until a good thickness 
of the material adheres. When the wick of the torch thus made 
is ignited, a current of electricity may be detected in a circuit of 
wire connecting the coal paste and the nitrate of potash. It does 
not ay that such a torch is at all a good one for giving light. 
and, indeed, the contrary might be inferred from the materials used 
in its construction. Neither does it develope a useful current of 
electricity, for the electro-motive force produced is insignificant, 
Still the discovery is regarded as ee ggg because it proves the 
possibility of electro-generative fuels, It also affords a starting 
point for the imagination of sanguine individuals, who have 

ly begun to speculate on the time when the fireplaces of 
living rooms will be made available for supplying electricity—not 
only for ringing bells, but also for charging accumulators, and thus 
pte Ine lene It is reported that Dr. Brard has this latter 
in 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 
To-paY—Thursday—in Birmingham, and in Wolverhampton on 
Wednesday, the tone of the market was improved. Most quota- 
tions were stronger. Some makers of singles sought, be the 
previous minimum, a rise of 5s. per ton in that c of sheets, 
making the quotations of such firms £8 ton. The rise was not 
easy to secure, for doubles were still to be had at prices which from 
£8 10s., and occasionally £8 15s., descended to £8 5s.; while trebles 
were procurable at from £9 5s, to £9 10s. per ton. 

The demand for bars is steady; marked sorts are £8 2s. 6d., 
to £7 10s. ; medium sorts at £7 10s. to £6 10s. ; and common sorts 
were a minimum of about £5 17s. 6d. 

Nos. 4, 5, and 6, rolled wire rods were quoted £7 at Liverpool for 
fencing purposes as an average ; and for drawn rods of the same 
sizes, £8 10s, to £9 per ton was named, 

mo average price asked this afternoon for hoops was £6 15s. 
to 


The gba market is a little strengthened by the better prices 
that are being obtained this week in Scotland and Cleveland, and 
the local demand also is rather better. Derbyshire, Wiltshire, 
and Northampton sorts were to-day in abundant offer; the two 
first at from 47s. to 50s., according to quality, and the latter at a 
minimum of 46s, 3d., which is an advance on the week of 1s. 3d. 
per ton. The Clay Cross and the Westbury brands of Derbyshire 
were quoted at 48s, 6d. delivered. 

Hematites sold rather better, and the Tredegar brand was in 
under supply due to special circumstances. Blaina hematites were 
quoted 62s. 6d., but the _ could not be realised ; Trede 
hematites were strong at 65s. ; while for Barrow hematites 67s. 
was asked, but without success. 

Native pigs were, if anything. a little stronger. Quotations, 
however, remain unaltered on the basis of 65s. for all-mine, an: 
42s, 6d. to 40s. for common sorts, The Willingsworth brand 
was quoted 45s, 

The number of furnaces blowing shows but ver7 little fluctua- 
tion, and there are now in operation about forty-eight. 

Coke and ironstone is offered in large quantities, but sales are 
not numerous. Prices favour buyers, though open market quota- 
tions are unaltered. Good forge coal is selling at 7s. per ton at 
the pits, and good mill coal at 8s. 

Ata roy of the Mines Drainage Commissioners in Wolver- 
hampton on Wednesday, the chairman rted that on the 25th 
March, a powerful pumping engine would be set to work at Stow 
Heath, and that in about three months’ time the unwatering of 
the Bilston district would be actively commenced. 

The adoption of machinery in the place of manual labour in the 
cultivating and edge tool industry, and the increased employment 
of steel, is resulting in the production of tools in this district much 
superior to those formerly turned out in a like quality, design, and 
finish. The American axes, hatchets, matchets, and other tools are 
being imitated with much exactness, and tests to which I have this 
week seen certain of the new productions in this line submitted side 
by side with the American articles, prove the quality of the native 
axes to be equal to the American. Adzes, picks, and ‘hoes also 
show great advances. The Colonies, South America, and India are 
the chief markets for these 

The Admiralty are inquiring for large supplies of hardwares of 
various descriptions, tenders for which are to be in at i 
dates between the 14th and 22nd inst. The following branches are 
expected to benefit:—Weighing machines, stoves, lathes, chain 
rigging, hinges,\iron plate workers’ ware, black ironmongery, tin and 
ja ed ware, locks and lock furniture, wire, nails, and screws. 

The annual Conference of the Midland Counties Federation of 
Miners has been held at Hanley, North Staffordshire, this week. 
There were delegates present from South Staffordshire, Worces- 
tershire, Salop, Forest of Dean, Derbyshire, and North Stafford- 
shire, representing, it was asserted, in the aggregate 64,000 men. 
It was reported that the Federation had successfully resisted a 
general notice for a reduction of 10 per cent., with the exception 
of the Forest of Dean district, where the st: le was now going 
on. The Conference resolved to support the Forest of Dean men 
if ~ 4 employers do not agree to a settlement by arbitration or 
co} 


NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 

Manchester.—A change, which shows some indication of a more 
healthy condition of trade, has come over the iron market — 
the past week, and the long continued depression has at len 
given way to a better and more hopeful feeling. Last week I 
intimated that as pretty keen buyers were giving out orders at 
about 1s. per ton under what makers had been asking, this might 
be taken as an indication that the market had touched its lowest 
point, and there now seems to be a pretty general belief that not 
much advantage can be gained = any longer holding back orders. 
There has been more inquiry in the market, and offers for tolerably 
large quantities have been made by buyers at prices they were not 
disposed to give a week or so Makers, on the other hand, 
have not been slow to take advantage of the altered feeling in the 
market, and previously low sellers are not now willing to book 
further orders at the prices they have recently been taking. At 
present the improvement in the market seems to be mostly confined 
to pig iron. So far as finished iron is concerned the most that can 
be said is that prices have not given way any further, and that at 
the minimum quotations makers are not anxious to commit them- 
selves to any very large sales, 

At the Manchester Change meeting on Tuesday, although the 
weight of business actually done was not large, a more animated 
tone prevailed in the market. Lancashire makers of pig iron 
reported moderate sales on the basis of their minimum quoted rates 
of 46s, 6d., less for forge and foundry delivered equal to 
Manchester, with offers for fairly large quantities at a little under 
this . In district brands tolerably large orders for Lincoln- 
shire forge iron could have been secured at 45s. 4d., less 24 
delivered equal to Manchester, but the makers who have recently 
been taking this figure were asking an advance of 1s. per ton, 
and there was no disposition to entertain offers at anything below 
45s. 4d. less 24. For foundry qualities quotations averaged about 
46s. 10d., less phere and at this figure a few sales were being 
made. For Derbyshire brands makers’ prices nominally remain at 
about 48s, to 49s., less 24 delivered, but there does not appear to 
be any business doing. Sellers of Middlesbrough iron were on 
Tuesday asking an allowance of 1s, per ton upon the prices ruling 
last week, but this had the effect of checking further business in 
north country iron, which the low rates previously ruling were 
tending to stimulate in this district. 

Consumers of hematite who are known to have fairly large orders 
to place out, and who have been offering at a few shillings under 
quoted rates, do not as yet come into the market ; but there has 
been increased business done in of moderate weight, and 
prices remain at about 63s. to 64s., less 24 for good foundry 
qualities delivered equal to Manchester. 

For finished iron the orders giving out continue very small, and 
although some of the makers are fairly off for work for the 

resent, generally order books are very bare, and some of the 
orges are only kept partially employed. Prices, however, are 
maintained at £6 5s, as the minimum quotations for bars delivered 
i e engineering es, ve nothing new to 
\ ere is still plenty of work in hand gen , but I hear 
complaints that new orders are not very numerous so far as general 

An exhibition devoted to appliances directly connected with light- 

ing or heating by electricity or gas, and general exhibits of tte 


fide engineering character, was opened in the St. James’s Hall, 
Manchester, on Saturday. The whole arrangements are, however, 
at present in so backward a state that any — description is 
impossible. The only section at all approaching completeness is 
that devoted to gas engines, and as this will peoahty form one of 
the most important features of the exhibition, some reference to it 
will be of interest. Manchester and the district may now be con- 
sidered the most important centre in the kingdom for the manu- 
facture of engines, and although all the local makers have not 
as yet put in an appearance, no less than seven different types of 
gas engine are shown. Messrs. Crossley Bros.’ Otto silent 
engine, and Messrs, J. E. H. Andrew and Co.’s Bisschop engine 
which are shown, are already well known, and the Haigh and 
Nuttall engine, shown by W. B. Haigh, Oldham; the 
engine, shown by Thos. Bradford and Co., Salford; the Words- 
worth engine, shown by John Wolstenholme, of Radcliffe, have 
all been at previous exhibitions, so that detailed reference to these 
is not necessary. ere are, however, a couple of new engines 
which have not before been exhibited. Messrs, Ashbury and 
Summer, of Manchester, exhibit a newly-designed engine styled 
the ‘‘ Manchester,” which is very compact in construction, special care 
having been taken to dispense as much as possible with moving parts 
requiring lubrication, and as the use of bevel;wheels is discarded, 
the engine is practically noiseless when at work. One special 
advantage, however, which is claimed for the engine is that it 
stands alone in being reversible in its action. Messrs. Pickard, 
Goodbead, and Barker, of Manchester, also exhibit for the first 
time a new engine, styled the ‘“‘ Whittaker,” which is certainly for 
the power developed the lightest engine in construction I have yet 
seen, and a Par feature is introduced by an arrangement of 
wheel valves for regulating the intake of gas. At a later stage of 
the exhibition I understand that additional interest will be im- 

rted to this section by the introduction of the latest developments 
in gas engines specially designed for driving in connection with 
the electriclight. Manufacturers are now specially directing their 
attention to securing increased steadiness, and with this object in 
view engines are being constructed with double cylinders in which 
an impulse is taken at every revolution, and examples of this type 
of engine are to be exhibited. 

As an illustration of how essential a perfect driving power—if 
such is attainable—is to the success of the t system of 
lighting, I may mention that the chief difficulty in carrying out 
the most important attempt yet made at electric lighting in Sew 
chester has been with the engines. The Koyal Exchange has for 
some time past been lighted with electricity, the arrangements for 
which I have previously described. A short time back the whole 
of the lights suddenly went out, and the explanation was the 
engines had got overheated. One day this week I noticed that gas, 
which had been wisely kept on as a precaution against accident, 
was burning in place of the electric lights, and the explanation 

in was something wrong with the engines. The extensive 
restaurants underneath the Exch have for some time been 
lighted by electricity, and here I found this week that gas had 
again been weg sey a installed. It was the engines again; a gas 
engine which been used for driving being taken out to be 
oy by a steam engine. 
ow that the Ship Canal Bill, or a portion of it, has been 
allowed to pass the Standing Orders, the waning interest in the 
scheme has been revived. There, however, appears to be a certain 
it of mi ption wi to the position ir. which the 
promoters are now placed. It is evidently thought in many 


ed | Wuarters that because the committee have struck out the clause 


with reference to the tidal portion of the scheme, a very serious 
obstacles lies for the present in the way of completing the project. 
Practically the promoters are, with regard to this portion of their 
scheme, in the hands of the Conservators of the river Mersey, who 
have already powers for the improvement of this portion of the 
navigation. e Conservators are the First Lord of the Admiralty, 
the ident of the Board of Trade, and the Charzellor of the 
Dachy of Lancaster, the acting Conservator being Admiral T. 
Spratt, C.B. The promoters, I understand, have never wished to 
over-ride in any way the authority of the Conservators, nor do they 
anticipate that they will have any difficulty in working satisfac- 
torily with them. The Conservators are, of course, to an extent 
trustees of the whole of the interests involved in the yen rp 
but from their position they are not likely to take any prejudi 
position with regard to the proposed ship canal, providing it can be 
clearly shown that existing navigation interests will not be injured. 
The ship canal ‘promoters, I have been given to understand, are 
thoroughly satisfied with their present position, and are not at all 
averse to work under the authority of the Mersey Conservators. 
e le continues generally in a satisfi position. 

The demand is still taking away present supplies, and the pits are 
kept working on an average about five days a week. In some of 
the very inferior classes of coal there is a little giving way, but 
prices SS are steady at late rates, with an Aster, tendency 
in the better qualities of slack. Prices at the pit mouth are as 
under :—Best coal, 9s. 6d. to 10s.; seconds, 7s. 6d. to 8s.; common 
house coal, 6s. 6d. to 7s.; steam and forge coal, 5s. 6d. to 6s. 3d.; 
burgy, 5s. to 5s. 3d.; gocd slack, 4s. 3d. to 3s. 6d. per ton. 

Shipping has been very quiet owing to a scarcity of vessels, and 
to clear away stocks thrown on their hands, sellers have been 
willing to take low prices, 

The miners’ conference concluded its labours last week, 
practically leaving the question of the restriction of the output 
as they found it, and they will no doubt find that as the summer 
advances the question of reducing the get will be settled without 
any interference on their part being requisite. 

e eighteenth annual report issued by Bolckow, Vaughan, and 

Co., shows that although low prices have had to be contended with 
in nearly every department, the amount of profit available for dis- 
tribution amounts to £307,035. The disposal of this is recom- 
mended as follows :—Interest on debentures and preference shares, 
£42,934 ; dividend .of 74 per cent. on ordinary shares, £187,923; 
to write off capital, £40,00u ; and to carry forward, £36,178. The 
stocks held are valued at £647,852, and £126,675 has been spent 
during the year on capital account, chiefly in extensive alterations 
of furnaces, Mr. W. M‘Laren Keighley, M.P., and Mr. Henry 
Lee, M.P., are recommended as additional directors. 

Barrow.—The demand for all classes of hematite pis iron is, I 
am informed, very quiet, but although business on the week has 
been small, the steady tone noted last week is maintained, and I 
notice indications that there will soon be an increase in the demand 
and also in the sales, There has been for some weeks past an in- 
clination to reduce the output at the works, but the favourable 
signs I have noted have had the effect of checking that to some 
extent. This course will not be necessary for the present at least, 
as not only is the shipping trade in the spring expected to bring 
new contracts, but Iam informed that new orders for steel to a 
large extent have recently been given, and the likelihood exists of 
others following on both home, colonial, and Indian account. 

Prices are steady, and mixed qualities of Bessemer are quoted at 
52s. per ton at works. Steel also remains at steady values, £5 to 
£5 5s, being the quotation for best qualities ton net, romet 
delivery. great quantity is now being booked for forward deli- 
very. Iron shipbuilders, I am told, are expecting several new 
orders, and the business doing by them at present is fairly good. 
There is a steady demand for iron ore at 10s. to 12s. 6d. per ton at 
works. The coaland coke trades are steady, with a tendency in 
the direction of cheaper prices. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE Cleveland pig iron trade has at last shown signs of improve- 
ment, At the market held at Middlesbro’ on Tuesday the 
feeling was firmer and more cheerful than it been for a long 


time. A considerable amount of business was transacted at — 
about 6d. per ton higher than those quoted on the previous 


‘ 
generate carbonic acid, and other gases which are conveyed 
away to be burnt. From the mixer the facal matter is forced 
into a fumigating pan; this pan is provided with hollow revolving 
arms which curve down to the bottom of the pan. Part of the 
products of combustion from the steam boiler are blown through 3 
the foecal matter by way of the hollow arms, and pass away, 
together with the gases generated, through an exhauster to the 
furnace of the boiler. From the fumigator a monte-jus forces the 
matter into a series of four evaporators, the vapours of one 
serving to evaporate the moisture from the next at a lower tem- ) 
perature and below atmospheric pressure, thus saving 75 per cent. r 
of the fuel ordinarily required to produce the same result. These 
evaporators have a temperature varying from 140 deg. to 248 deg. 
Fah. From the the forces the this time 
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day. Buyers were suing at 40s. 3d. per ton freely for No. 3 
g.in.b., but few makers would take less than 40s. 6d., whilst others 
were quoting 41s. It is now generally believed that better prices 
will soon be obtainable. The shipments have increased consider- 
ably during the last few days, and there is every likelihood that 
the demand will be good for some time to come, both for export 
and for home consumption. 

A aye was in course of signature during market hours, ask- 
ing the directors of the Middlesbrough Exchange Company to fix 
the time for opening the market at twelve o'clock, and for closin 
at ten o'clock. It was suggested that the doors should be 
at noon, and that no one thereafter should be allowed to enter 
except on oreo of a fine. 

Holders of warrants were less to sell, and demanded the 
same price for them as were current for makers’ iron, viz., 40s. 6d. 
per ton f.o.b. 

The stock of Cleveland pig iron in Connal and Co,’s Middles- 
brough store on Monday night was 842 tons less than a week 


previous. 
The demand for manufactured iron has improved somewhat 
during the last few days, and a good many orders have been 
; but prices cannot be said to have improved. aR 
are still to be had at £6 to £6 5s. per ton; angles at £5 2s. to 
£5 7s. 6d.; and common bars at £5 10s. to £5 15s., all f.0.t. at 


makers’ works, less 24 per cent. 

The quantity of pig iron shipped from the Tees during February 
was 53,828 tons, and of manufactured iron and steel, 26,123 tons. 
In January, 56,841 tons of pig iron, and 21,376 tons of finished iron 
and steel were exported. In February, 1882, the quantities were, 
pis iron, 66,893 tons, and manufactured iron and steel, 29,542 tons. 

uring last month the bulk of the pig iron was sent to the follow- 
ing ports, viz.:—Scotland, 16,470 tons; Wales, 4775 tons ; France, 
10,072 tons ; Spain and Portugal, 3259 tons ; Germany, 4570 tons; 

ium, 4234 tons; and Holland, 2550 tons. The shipments for 
this month are proceeding of varying from 2000 to 3000 tens 
per day. 

The Cleveland ironmasters’ returns for February show that there 
are 119 blast furnaces at work, eighty-six making Cleveland iron, 
and thirty-three hematite and basic iron. There were eighty-five 

es producing Cleveland iron in January, and thirty-six 
making hematite. There are, therefore, two furnaces less at work 
than at the beginning of January. The output of Cleveland iron 
for the whole district was 143,867 tons, being a decrease of 12,426 
on the previous month. The make of hematite and basic iron was 
68,623 tons, or less than January by 7413 tons. The total make 
of iron of all kinds was 212,490 tons. Makers’ stocks at the end 
of the month were 189,737 tons, giving an increase of 20,522 tons 
since January 3lst. Makers’ stores were 25,662 tons, or a reduction 
of 831 tons. The quantity of iron in warrant stores was 92,346 
tons, or less than at the end of January by 4948 tons. The net 
increase in stocks was therefore 14,743 tons. A much er 
increase was anticipated, and there is no doubt but that market 
values will feel the effect. 


The nership lately existing between Messrs. John Gjers, 
John Mills, Eliezer Biggins Emerson, and Thomas Hill Dodson, 
d carrying on i as ix ters at the A: me 


, carrying 

Ironworks, Middlesbrough, and as mineowners at the Spa 
Ironstone Mines at Guisbrough, under the style of Gjers, Mills and 
Co., has been dissolved so far as s Thos. H. Dobson, 
deceased, and his representatives. The business will be carried on 
as before by the other three partners, the style of the firm remain- 
ing the same. 

A number of influential gentlemen met at Middlesbrough, on 
Monday last, to consider a proposal to form a company for pur- 
chasing and working the extensive chemical works belonging to 
Dr. Saddler, of Middlesbrough. The latter gentleman has been 
established as a chemical manufacturer about twelve years. His 
principal products have been dyes made from gas tar; and he is 
generally thought to have been very successful. Recently he pur- 
chased the works before carried on by Messrs. William Jones and 
Co., where glauber and Epsom salts were made on a large scale. 
Dr. Saddler has also works at Carlton, near Stockton. It is the 
= of the new company to enter into the manufacture of 

ey red, of which there is said to be a large consumption at 
lucrative prices. Dr. Saddler was Mayor of Middlesbrough one 
year, and twice successfully contested the borough in the Conserva- 
tive interest. 

On ry next there will be a meeting of the Board of Arbi- 
tration at Darlington to discuss the wages question. The 
employers demand a return to “‘ Dale’s sliding scale,” which will 
involve an immediate reduction of 2} per cent. The operatives 
virtually decline the proposal. They say that instead of reducing 
wages, the employers ought to put up selling prices. To facilitate 
this they are prepared to enter into a policy of restriction. They 
accuse manufacturers of reckless petition, dl under- 
selling, and so forth, and intend to show them how to manage 
= business more wisely. What the result will be none can 

‘oresee, 


THE SHEFFIELD DISTRICT 
(From Our Own Correspondent.) 


3000 tons a week. The cause of the removal, as has been alread 

stated in THE ENGINEER, is the impossibility of competing wit 

firms situated on the coast, dn account of the cost of conveying the 

re material to the works, and the finished products to the port of 
very. 

The executive of the Yorkshire Miners’ Association have resolved 
to issue 30,000 ballot papers to union and non-union miners 
throughout Yorkshire, in order to test their individual opinions 
relative to the carrying out of the Manchester Conference resolu- 
tions of working five days per week—eight hours from bank to 
bank. The papers are to be returned by the 26th inst. 

The sharp snap of cold weather which began on the 5th, and was 
intensified on the 6th and 7th, gave coalowners promise of a change 
in the weather. It frequently happens that a genial February is 
succeeded by a cold fortnight in March, causing a fillip to be given 
to the house-coal trade. Whether the present cold weather will 
continue long enough to move the house-coal ye to something like 
activity remains to be seen. Nothing could be more acceptable to 
the coalowners, but the general public might not look at the ques- 
tion quite in that wey. At present quotations at the pits are :— 
agg Silkstone brands, 15s. per ton; Silkstone brands, 

lid.; Silkstone, screened, 12s. 1d.; second ditto, 10s, 10d.; 
ee rid for the be ted by the Bilbao Iro 
important c e for the better is repo: y the Bi n 
Ore Company, Limited. The Company’s shipments for 1882 were 
630,172 tons, compared with 441,906 tons in 1881, a gain of 188,266 
tons. The exports from the Bilbao river reached a total for the 
year of 3,637,176 tons, showing an increase of nearly 50 per cent. 
over the exports of 1881, and evidencing an important growth in 
the consumption of these ores. 


There is some talk of a new process of making steel, by which 


surprising results are said to be attainable, 
the discovery is an amazing one; but at present too little is known 
to write definitely about it. The idea has already been brought 
before several leading manufacturers with a view to the formation 
of acompany. Its success would, it is stated, affect not only the 
steel e, but all the railway material into the manufacture of 

The Sheffield Gas Company purpose, after the inst., 
reduce to ordinary consumers from 2s, 4d. to 2s, 2d. per 
ran eh wy Tee , and to large consumers to 1s. 10d. and 2s, per 
thousand feet, according to the quantity consumed. 

Arrangements are being made here for the visit of the Gas 
Institute to Sheffield. A meeting was held on Tuesday, with the 
Mayor in the chair, and an influential local committee was formed. 


If half I hear be true, 


to 


NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE Glasgow pig iron market has been characterised by con- 
siderable animation this week. There has been much more incli- 
nation on the part of the public to engage in pig iron speculation 
than for a long time past, this being due partly to the cheapness of 
money, and partly to the general prevalence of a belief that 
warrants were so low in value that to purchase in present circum- 

ti would undoubtedly turn out a safe and profitable invest- 
ment. Accordingly the warrant market has been quite busy, and 
quotations have shown a considerable increase. As for the legi- 
timate business in pig iron, there does not seem to be much change. 
The home demand continues steady, and the shipments abroad are 
not unsatisfactory, there being especially very good deliveries for 
the United States. Stocks in the Glasgow warrant stores con- 
tinue steadily to diminish, the past week’s reduction being about 
1700 tons. On the other hand, the opinion is pretty strongly 
entertained that a number of makers of pig iron must be adding 
considerably to their stock, as the production shows a margin 
beyond all reasonable estimates of consumption. The prices of 
makers’ iron are at the same time quite firm, and No. 3 Gartsherrie 
has been advanced 1s. per ton. 

Business was done in the warrant market on Friday forenoon at 
from 47s. 64d. to 47s, 94d. cash, and 47s. 94d. to 47s, 114d. one 
month ; the afternoon quotations being 47s. 7d. to 47s. 64d., and 
again 47s. 7d. cash, and 47s. 10d. one month. The market was 
strong on Monday with tr ctions in the f at 47s, 8d. to 
48s. cash, and 47s. 11d. to 48s. 24d. one month. In the afternoon 
business was done from 47s. 11d. cash, to 47s. 10d. cash, and 48s. 2d. 
to 48s, one month, Tuesday’s market was strong, with business 
up 48s, 24d. cash, and 48s. 44d. one month. 

The quotations of makers’ iron are:—Gartsherrie, f.o.b., at 
Glasgow, per ton, No. 1, 62s. 6d.; No. 3, 54s. 6d.; Coltness, 65s. 
6d. and 56s. 6d.; Langloan, 65s. and 55s. 6d.; Summerlee, 62s. 
and 52s.; Chapelhall, 61s. 6d. and 52s.; Calder, 62s. 6d. and 51s.; 
Carnbroe, 56s. and 50s.; Clyde, 52s, 6d. and 50s. 6d.; Monkland, 
49s. 6d. and 47s. 6d.; Quarter, 49s, and 47s.; Govan, at Broomie- 
law, 49s. 6d. and 47s. 6d.; Shotts, at Leith, 65s. and 56s. 6d.; 
Carron, at Grangemouth, 53s, (specially selected, 57s. 6d.) and 
52s.; Kinneil, at Bo'ness, 48s. 6d. and 47s. 6d.; Glengarnock, at 
Ardrossan, 55s, 6d. and 49s. 6d.; Eglinton, 50s. and 47s. 6d.; and 
Dalmellington, 50s. and 49s. 6d. 

The engineering trades of Glasgow and district are very busy. 
There is a very active inquiry for different kinds of machinery, the 
makers of sugar crushing plant being scarcely able to overtake the 
orders with which they are favoured. All kinds of shipbuilding 
irons are very animated, while the malleable iron department 
generally is full of work. For the most part manufacturers have 
been working for moderate prices, which is not bad policy, seeing 
that the value of material is low, labour moderate—except ina few 
extreme cases—and that business is stimulated by the easy prices 
which are charged. 

Among the past week’s shipments of iron ‘manufactures from 
the Clyde was £1500 worth of machinery, £4488 sewing machines, 
and £5777 steel manufactures, 

The coal trade has been very active in the West during the week. 
There have been cases here and there where orders were kept back 
for a day or two in the expectation that there might probably be a 
reduction of prices, but the volume of business has still been very 
good, particularly in connection with the shipping trade of Lanca- 
shire. There is still only a moderate demand in Fife. During the 
month of February the total quantity of coals sbipped at Burntis- 
land was 27,876 tons, as compared with 29,908 tons in the corre- 
sponding month of last year. Only a moderate business was done 
at Leith, while the shipments at Grangemouth were very small. 
It is reasonable to expect, however, that the trade on the east 
coast will soon begin to improve. The Fife and Clackmannan 
coalmasters have reduced their prices about 3d. per ton, and they 
have also reduced the miners’ wages, but as yet their business does 
not seem to have been much benefitted by the expedients. 

A meeting of the executive board of the Fife and Clackmannan 
Miners’ Association has been deliberating on the proposal to restrict 
the working hours, and it has been resolved to issue ballot papers 
to all the miners in the two counties in order to ascertain their 
opinion before any action for restriction is adopted. 

The works connected with the new » dock and esplanade at 
Ayr are now completed. They will be of great advantage to the 
town, the trade of which has of late years been rapidly developing. 
Mr. John Strain, C.E., Glasgow, was the engineer, and Mr. James 
Young, of Edinburgh, the contractor. 

As the result of a conference held a few days ago in Glasgow, 
between representatives of employers and workmen, the operative 
shipwrights of Glasgow have had their wages increased 4d. per 
hour, with the promise of another 4d. on the Ist of June. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

Goop and steady progress is reported from Harris’s Deep 
Navigation Colliery, when there has been a long struggle against 
“* falls,” and the output is now steadily rising. 

I have been watching the course of things at this pit with 
interest, as it is the nearest to the centre of the South Wales 
coal basin, the centre being at Llancaiach village, and all the 
large collieries of the future in the vicinity will have the same 
difficulties to contend against, and the same peculiar problems to 
solve. Some mining engineers insist that ‘‘ openings” should not 
be made so far from the bottom, as in the cave at the Deep 
Navigation, which is men | half a-mile deep. Bedlinog, another 
of the new collieries, is still struggling against broken ground, but 
the output is improving. 

It is pleasant to turn from incidents of great difficulty and 
stubborn obstacle to such a colliery as that of Clydach Vale, 
Rhondda Valley, the property of Messrs. Thomas and Riches. This is 
now regarded as the cream of the valley. The colliery is literally 
more like a quarry than an ordinary working, and the huge face of 
the coal is as hard as limestone. Top is excellent, ventilation all 
that could be desired, and the output enormous. I have been at 
some pains to collect a few facts illustrative of this fine colliery, 
and find that in the week ended March 3rd the quantity of large 
coal worked was 6506 tons ; small, 1355; total, 7862 tons, giving 
for the last month a grand total of 31,836 tons. During the time 
there has been no hitch, no stop, and the great output has been 
accomplished without accident. Much credit is due to the 
em Mr. Hayhurst, one of the veteran mining engineers of 

es, 

Generally the coal trade is in a very satisfactory position, both 
as regards quantity and price. The export of the week from the 
Welsh ports has been 220,000 tons, and the block on lines and at 
docks only prevented by great resolution and activity. 

Scheme made 


Th till to the front. Efforts i 
by friends of the high contensing parties to bring abou’ stanpro- 


mise, and some haps are held out that such a result is probable, 
Sir E. J. Reed, M.P. for Cardiff, suggests that the Taff Company 
should reduce its coal rate to §d. per ton, instead of jd., and that 
the coal rate to Cardiff should be the same as to Penarth per ton 

r mile. Further, that the extra 1d, per ton authorised by the 

ute Bill of last year be reduced to 4d., and that the rates to the 
Bute Docks, Cardiff, shall be the same per ton per mile as to 
Penarth. Mr. W. Lewis, on the part of the Marquis of Bute, has 
replied in a conciliatory tone, and, I repeat, there are some hopes 
of a settlement, 

In the face of gossip as to the speedy exhaustion of the best 
coal, I have pleasure in reporting several important ‘“‘ finds,” 
After getting through forty-two yards of fault, the management 
at the Coedcae have hit upon a fine bed of 3ft., which will double 
the output, and is computed to last twenty years. The Coedcae 
collieries now turn out 2000 tons a day, andare fast proving a fine 
investment, 

In the Monmouthshire district the seam has been 
struck by Messrs. Griffiths and Co,, near the old Waterloo colliery, 
and it is tolerably certain that there is a large unworked area 

. Davey, er 0! n Ferry, ug e whole 
of the stock, &c., at these works, and one of the blast furnaces 
will soon be in action. ‘This comesin opportunely, I wish I could 
give other good news affecting the tin-plate districts, but, unfortu- 
nately, the trade is at a low ebb, and if there is not a speed 
change, more disasters may be expected. Business is very difficult 
of arrangement now that “paper” from almost every quarter is 

arded with suspicion, 
There is not much to report about in connection with the iron 
and steel trades, Old contracts not yet completed keep up a fair 
appearance, but the trade is slack, and prospects rather dull, I 
hear of one Italian order for rails having been secured for Swansea, 

The strike amongst the Dean Forest miners is now almost 
inevitable, and has been rendered so by the injudicious offer of aid, 
instead of conciliation and arbitration, from outside parties. 

I am glad to note that the Welsh colliers are working with 
singular unanimity,andarestarting reading-roomsin various districts, 

Pitwood keeps firm, and is in good demand, Iron ore dull, and 
prices falling. 

Great Western Colliery directors report favourably of their 
Coppée coke ovens, and will declare a dividend of 10s, per share. 

Newport is full of vigorous business, I hear adverse rumours 
about the fate of the Cardiff and Monmouthshire Valley’s line, 
against which all the Tredegar influence is certain. 


INUNDATIONS IN ITaLy,—The Italian Chamber of Deputies has 
lately agreed to a proposal by which the Government is authorised 
to spend £400,000 as a single extraordinary outlay for the restora- 
tion of the damage to watercourses, roads, &c., which was occa- 
sioned by the inundations of last autumn. A further sum of 
£60,000 is placed at the disposal of the military authorities for the 
purpose of making good the injury done to defensive works, &c. 
Finally, a sum of £200,000 is allotted to the Minister of the Interior 
for distribution in such a manner as may be i most suitabl 
for the support and assistance of the sutferers by the inundations. 

CoLoniaL ConTRACTS,—Last November we \publisbed two 
articles on colonial contracts. The following article, taken from 
The West Australian of Friday, January 12th, will serve to show 
what Australians think of the matter:—‘‘Bearing upon our 
railway contracts and the method bt. 


of ining railway material, 
two papers have appeared in issues of THE ENGINEER of a late 
date, which are of great interest. 


The first deals with the Crown 
Agency, and, on the whole, the reader is led to the conclusion that, 
what must be considered a very high authority, considers the 
Crown Agents preferable to special agents for the purchase of 
materials required for public works. THE ENGINEER speaks 
of the Crown Agents as an admirable organisation, available at 
most moderate expense, owing to the charges made being divided 
proportionately over the many dependencies for which it acts. It 
states also, what our readers will recollect was not generally under- 
stood until lately, when certain questions were asked in the House 
of Commons and a rather startling City leader commenting upon the 
answers to those questions appeared in the 7'imes—that though the 
Crown Agents are an adjunct to the Colonial Office, have a corner of 
the Downing-street building set apart for them, and are promoted 
and recognised by the Government, they are independent of English 
control. THR ENGINEER holds that one of the chief recommenda- 
tions of the Crown Agents is that they are honest, and, apparently, 
from the explanati and pl bsequently given, it 
considers that strict honesty in private agencies can be very 
seldom secured. Not a vestige of corruption has ever been brought 
home to the Crown Agents, whatever little jobs may have occurred 
in connection with their work having been ‘confined to very minor 
personages engaged in it. Having thus highly eulogised the Crown 
Agents, THE ENGINEER proceeds to find an explanation of the fact 
that nearly every colony, so soon as it emancipates itself from 
Downing-street control, or adopts representative Government, 
becomes desirous to use other agencies for the purchase of materials 
for public works. This it seeks first to explain on grounds apart 
from the question directly at issue—on the ground of a restless 
desire of independence, or of an idea that by combining the 
purchase of materials with emigration business placed in the hands 
of private agents, economy would be secured. But subsequent). 
THE ENGINEER arrives at what probably are the real reasons whi 
cause a desire for emancipation from the Crown Agents. In the 
first place there are, it says, continual disputes and misunderstand- 
ings between the Downing-street office and the officials in the 
colonies with which they are dealing, the Crown Agents being of 
opinion that the colonists are stupid and do not know what is good 
for them, while the colonists are exasperated by the red tape, the 
mistakes and the delay of the people at home. Taking the best 
professional advice, the Crown Agents endeavour to send out good, 
strong,material, typical of English manufacture, but it is often old- 
fashioned and ti *ludi ly inappropriate.’ The Zimes 
lately stated that the difference between English and American 
manufacturers was that the latter endeavoured by every possible 
means to suit themselves to the circumstances and local wants of 
their customers, whereas the former, though turning out far 
better work, continued in the old groove and treated suggestions for 
the modification of their old style of article with contempt—this 
being the secret of the advantage which the Americans are steadily 
gaining in our colonial markets. The Crown Agents, according to 
‘tHE ENGINEER, have upheld this conservative action, and hence a 
great deal of the discredit which they have brought upon them- 
selves in new countries where old ways are not necessarily regarded 
with reverence. Then, again, the Crown Agents, like all Govern- 
ment organisations, are dilatory, while sometimes their machinery 
breaks down as completely as the commissariat in the Crimean 
war. Thus THE ENGINEER relates how, in South Africa, rolling 
stock and locomotives were withheld till the service of the railways 
broke down and then were sent out in quantities exceeding the 
demand, Expensive carriages and wagons were sent out with 
some of the parts missing, or of a kind unsuited to the railway, 
requiring expensive alterations, while locomotives were dispatched 
of wrong types and shi to ports where there were no cranes 
that could land them, But, nevertheless, THE ENGINEER seems to 
be of opinion that what colonies using the Crown Agents may lose 
through their mistakes and their red tapeism, they gain in other 
ways—in the confidence which may be placed in their incorruptible 
rectitude and in the excellence of the material which, as a rule, 
they sonty, one it goes on to draw a most alarming picture of the 
wheels within wheels of corruption incident to the private agency 
busi in ction with railway material contracts—a picture 
which certainly is calculated to make the reader doubt whether these 
ivate agencies are so advantageous to a colony as they are 89 

requently represented to be. However, these are only the 
opinions of THE ENGINEER. But, then, THE ENGINEER is a great 
authority.” 


” THE notices given by Messrs. Charles Cammell and Co., Limited, 
to their workmen expired on Saturday. The “last blow” and the 
rolling of the last rail took place on the afternoon of that day, the 
latter operation being witnessed by Mr. Alexander Wilson, assistant 
: managing director; Mr. Oates, engineer; Mr. J. Duffield, manager, 
and other gentlemen. The “last hlow” took place within 
a few days of ten years from the time of the “‘first blow.” In 
celebration of the closing of the works, the company entertained 
twelve hundred persons—workmen, with their wives and es 
sweethearts—to a tea, interspersed with neat little speeches, 
and winding up with a dance. Several workmen remain 
to assist in the removal of the plant and machinery to 
Workington. This work, it is expected, will be completed by 
the end of May. The exodus from Dronfield has been going 
on for a considerable time. While the works were in opera- 
tion at Dronfield, the of steel rails was sometimes to 
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THE ENGINEER. 


THE PATENT JOURNAL. 
ondensed from the Journal of the Commissioners of 


*,* It has come to our notice that some applicants of the 


inden, and giving the numbers there found, which only 
refer to the pages, in place of aoning. to those vages and 
Anding the numbers of the Specification. 


Applications for Letters Patent. 
*,* have beon ‘‘ communicated,” the 
dress of the communicating party are 
printed in 
27th February, 1883. 
1089, TerHERIno Horses, W. Lake.—(@. Lettstriim, 
Stockholm.) 
1040. VentiLatino Snips, G, A. Calvert, Cork, and 
C. Kelson, Liverpool. 
1041. Sunrace Conpensers, R. Norton, Newcastle-on- 
ne, and J. B. Edmiston, .* 
1042. Cigar, &c.. Macnines, A. M. Clark.—(0. Ham- 
merstein, New York, U.8.) 
1043, TREATING Mera.uic Ores, W. Tanner, London, 
1044. Tox, &c , Puates, W. A. Jones, London, 
1045. Coke, W. Ww. Pattison, Felling. 
1046. Hotpers for Kyire J, H. Johnson. 
J. Reckendorfer, New York, U.S.) 
for "FRames, A. Gilmore, 


1048. Enornes, R. H. Abbott, 

1049. Fiaurtne on Dz. 
Abel.—(La Société A. Labrosse et J. Richard, France.) 

wn 

1051. Separatino Srarcn, 8. Pitt.—(7. H. Miller and 
J. W. De Castro, New York, U.8.) 

1052. Macuixes, W. P. Thompson.—(C. £. 
Sackett, New Jersey, U.S.) 

1053. BuTTON-HOLE Lininos, A. J. Boult.—(C. Dansel, 
New York, U. 

1054. Baskets, &c., F. H. White, Liverpool. 

1055. Leap, L. Brumleu, "Wrexham. 

1056. Locks & Latcnes, H. & T. Vaughan, Willenhall. 

1057, Gas Vatves, H. Coley, London. 

1058. Consrructine R., J., and H. 
Wilder, Wallingford. 

1059. Aprraratus, L. J. Crossley and W. 
Emmott, Halifax. 

1060, Gas Moror, F. von Martini, Fraunfeld. 

1061. PHOTOGRAPHIC W. R. Lake. 
—(R. B. and B. C. West, Guildford, U. 

1062. STENCILLING on Cura, G, B8te 

1068. WarTerinc Roapways, &., W. Sm 
Brynn, and T. T. Crook, 

1064. Heatina Arr, &c., W. Brierley. —(R. Tungler, 


ia.) 

1065. Minixo Srowas, A. C. . Rugeley. 

1066. Strip is, U.S. 

1067. Houtpers for Riszons, Clark.—(J. Mel- 
lette, 

1068. Ruppers, W. Blakely, Bournemouth. 

1069. TRANSFORMING NAPHTHALINE-DI-SULPHONIC 
Actos into 
Acips, J. C. Mewburn.—(L. Freund, Alsace 

1070. Empey, Grass, &., R. J. and A. 
Shoreditch. 


1071. Paintisc Macnines, &., W. R. Lake.—{J. 7. 
Hawkins, Taunton, U.S ) 

1072. Bastina Meat, T. 8. G. Kirkpatrick, a, 

1078. TRANSFERRING ae F. J. 
(Messrs, Hazard et Cie., Paris 

1074. Heatino Air, &c., W. and D. Gibbs, 

1075. Writino, &c., Pencits, F. Clouth, German 

1076. CoupLine, &e., Rariway Carniaces, J. Richard- 
son and C. Greenw , Harrogate. 

1077. Piastic Compounn, W. th, London. 

1078. Use of Wire Wirth.—(@. Pick 
hardt, Germany.) 

28th February, 1883. 

1079. MecuanrcaL TeLeruons Apparatus, H. J. 
Allison.—(@. F. Shaver, U.8.) 

1080. Constructina Surps, &c., R. H. Brandon.—(Z. 
Lavarenne, Paris.) 

1081. AvpHaset and Fiocures, C. R. Séder- 

en. 
1082. Steam, &c , Boriers, T. Robottom, Nuneaton. 
Seranitixo Sreps, van Gelder, Sowerby 


1084. of Parer, L. Zeyen.—(C. Bitter, 
Germany.) 

1085. Mepicatep Foop, C. I. Flasschoen, Paris. 

1086. Envevorss, &c., E. Sturge, London. 

1087. DistiLLation of Coat, J. Barrow, Clayton. 

PorraBLe Lounor Cuarrs, &c., A. B, Barnard, 

onbury 

1089. Sanus up Leos of Trousers, C. Wills, London. 

Rarsinc and Forcinc Liquips, J. H. Kidd, 


exham, 
1001. ,Lupricant, 8S. Kershaw and J. 


1092. Preparing Extracts from Tea, &., E. G. 
Brewer.—({ Messrs. Malien and Daglise, Paris. 
1093. PrepaRine InsvLatino Wires, H. E. Newton.— 
A. A. Cowles, U.S.) 
1 Fasteners, P. M. Justice.—(R. Derooster, 
gium, 
1095. Puotoorarns, J. W. Tattersall, 
ccrington. 


A 
1096. Hyprates of ALKattEs, C. F. Claus, London. 
1097. Press for Smoxine Tosacco, O. Ber, Poland. 


lst March, 1883, 


Rammell, London. 


1102. Macuines, A. M. Clark.—(T. 
and L, H. 


Carp Ralsino MAcHings, H. "Morton, Hi Heckmond: 


1106. Forsitvurg, G. Biirklein, Munich. 

1107. Pranorortes, H. J. Haddan.—(A. Biese and G. 
Zierold, Germany.) 

1108. PorTaBLE Ji Crane, G. Powell, Cheltenham. 

1109. Cigars, &c., J. McGovern, Liv 

1110. of Boors, E. Goad. . Colis, France.) 

ey Marcues, E. Goad and R. Taylor, London. 


Te.epuonic Apparatus, A. Benne’ ett, Glasgow. 
6. Gas Enornes, R. Steel and H. W. Whitehead, 


of Atconot, W. R. Lake.—(K. Trobach, 


1118. Rorary Ewornes, T. A. Hearson, Blackheath. 
Woop, H. and 8. Comber, 


1120. TeLePHontc Apparatus, W. R. Lake.—(B. 
Holmes and E. T. Greenjield, U.S. 
1121. Workina Parary Batrerizs, D. G. 
-Gerald and T. J. Jones, Londoti, 
1122. Batrerizs or AccumULators, D. G. 
4 
2nd March, 1888, 
1123. Marée Starcn, J. M. Harley, Paisley. 
1194. Conrrouiine STEERING Gear, &., of VEtoct- 
peprs, A. Burdess, Coventry. 
1125.  Revier” Envevores, Sturge, 


1126. Brackets for Surrort of Rops, J. Beech, 
Blakenhall, 


1127. foapcaving Wines, W. A. Philips, London. 
1128. Leap, &c., Penci.s, B, 8. Cohen, 
ndon. 

1129. Ve.ocipepgs, J. D. Ellson, Coventry. 

1130. MeraL Rovvers for Patino Fasrtics, C. J. 
Appleton, 

1181. BaLancine, &c., Winpow Sasues, J. B. Adams 
and J. Telford, Liverpool, 

1182. Toots for Sorewina Metat Pires, W. and J. 
Maiden and E, F. Fletcher, le. 

1133, Spoots or Bossins, F. Wirth —(A. Abegg, 
Germany.) 

1184. VeLocipeprs, H. T. Davey, Putney. 


1185, Ececrricat AccumuLators, W. R. Lake,—(N. &. 


Keith, New York, U.S) 

1136, STEAM Enos, L. Tondon, 

1187. Braeak-pows Guns, W. Nobbs, London. 

1188, ALaRMs for RaiLway Trains, A. M. Gibson, 
Ravenstonedale. 

1139. Ixptcatina, &c., Frow of Liqurps, P. R. Allen, 


ndon. 
&c., Worxina Merars, P. R, Allen, 


ndon, 
8rd March, 1883. 
1141, Fastentnos for Braceets, J. Hirst, London. 
1142, Groovep Tires for Wuee.s, G. Davies, Man- 
chester. 
1148. Leatner Cuatn Bewts, A. Carney, Glasgow. 
1144. Tagatinoe Sewace, &c., W. C. Sillar, Blackheath, 
and J. W. Slater, London. 
1145. EXHAUST Srzam, H. J. Haddan.—(A. 


terdam. 

Provens, H. J. Haddan.—(B. Lanoizelet, 
rane 

1147. Avtomanic Sicwatuinc, H. J. Haddan.—(L. 
Vérité, Fra: 

1148. Net, G. Marwitz.—(G. H. Gruner, 
Germany.) 

1149. Corres of Writinos, A. 
Paget, Loughbo' 

1150. Purrina on of Boots, A. J. Boult.-(@. 
Vallery, France.) 

1151. Hoists, J., J., T., and D. Barker, Oldham. 

1152, Motive Power, R. Hallewell, 


Arracmtxo Door Kyoss to A. Varah, 

1154, Smoke ess Tones, R. E. Cox, London. 

1155. Propucrse Imiration “Guripure D'Arr ” Lace, 
A. Mosley, Nottingham. 

1156. Evecrric Incanpescens Lamps, A. M. Clark. 
—(J. M. A. Gerard-Lescuyer, Paris.) 


5th March, 1883. 
1157. &c , Fornaces, F. W. Dick and 
J. Riley, Glasgow. 
1158, Dare Inpicator, G. T. Hawle , Bromley. 
1159. Evaporation of Liquips, A. , Manchester, 


and J. H. Lewis, Widnes, 

1160. Apraratos, C. Pieper.—(A. C. 
Nagel, R. H. Kaemp, A. Linnenbriigge, Germany.) 

1161. Fevtep Fasrics, F. Marriott, Birstall. 

1162, Bicycuss, J. Adams, Wandsworth. 

1168 Treatina Potmonary, &c., Arrections, J. T. 
Dan.—(H. Wartman, Switzerland.) 

1164. Hanpues of Fisu, &c., Knives and Forks, R. E. 
Sawtell, Sheffield. 

1165. HaARvestina, E. Cav h, Stafford. 

ba Device upon which to Hane Coats, A. Elliott, 

mdon, 

1167. Borer Furnaces, H. J. Haddan.—(2. W. Van 
Dusen, Cincinatti, U.S.) 

1168. Currine Corks, J. [lix, London. 

1169. Puriryixe, &c., Water, T. Lishman, West 


artlepoo! 
1170. Stircarsa Booxs, G. W. von Nawrocki.—(G. 
Haunhorst, Germany.) 
1171. Evecraic Lampe, H. H. Lake.—(B. Weston, U.S.) 
1172. Securtre Excentrics on Crank Sxarts of Loco- 
motives, F. Holt, Derby. 
1178. Heatine Borters by Com»ustion of Gas, W. H. 
Thomson, L. Hardaker, and J. Megson, 
1174. Pavine Roaps, J Rowley, Dulwich Grove. 
1175. Ornnamentine Nev. &., L. Schwabacher.—(R. 
1176. Dryine Skins, E. Edwards. —(0. Lumpp, Lyons ) 
1177. Coast Lire-poats, W. M. F. Schneider, London. 
1178. Boxes for Tza, &c., C. Cheswright, London. 
1179. Mitts, H. Simon. Manchester. 
1180. Measurine Instrument, J. T. Whish, Southsea. 
1181. Burrons, H. E. Newton. mg Mader , Austria. 
1182. Evecrric Lamps, J. E. L. and W. J. K. Clark, 
Brixton, and R. D. Bowman, Leytonstone. 
1183. —n of PeRaMBULATOR, &c., Hoops, J. Collett, 


1184. Sreep of Enotes, P. W. Willans, 
Thames Ditton. 


Inventions Protected for Six Months on 
Deposit of Complete Specifications. 
1051. Separatine Starcu, 8. Pitt, Sutton.—A com- 
munication from T. H. Miiller and J. W. de Castro, 

New York, U.S.—27th February, 1883. 
for Maxine Butron Hote Livros, 
Boult, 4 Holborn, London.—A communi- 
etn from C. Dancel, New York, U.S.—27th Febru- 


1066 Srrip T. V. Allis, New York, 
U.8.—27th February, 

1117. Makino | ‘and, Foop for Antats, W. R. 
Lake, London.—A commu- 
nication from K Trobach, Berlin, Germany.— 1st 
March, 18838. 

1120. TeLePnontc Apparatvs, W. Lake, Southam: 
ton-buildings, London.—A communication from E. 
Holmes, Brooklyn, and E. T. Greenfield, New York, 
U.8S.—Ist March, 1883. 

ELECTRICAL ACCUMULATORS, W. R. Lake, South- 

mpton-buildings, London.—A rom. 
. Keith, New York, U.8.—2nd March, 1883. 


Patents on which the Stamp Duty of £50 
has been paid. 


866. CoLLectine Hay, W. N. Nicholson and W. Mather, 
Newark-upon-Trent.—27th February, 1880. 

Wes &c., E. Wright, Northampton,—28¢h 

‘ebruary, 

891. &., Macurnes, T. Coltman, Leicester. 
—lst Mare 1880. 

1058. Nicxet, &., H., H. A., and W. W. 
Wiggin, and A. 8. Jo! hnstone, Birmingham.—11th 
March, 1880. 

867. Fountain Pens, W. P. Thompson, Liverpool.— 
F. Wirth, @ 28th 
. Macttr ermany.— 

Fe 


ruary, . 

916. Lactna Boots, &, W. P. Thompson, London.— 
—2nd March, 1880. 

1004. Propucina Cyanipgs, J. H. Johnson, London.— 
8th March, 1880. 

1079. Setr-actinc Reounators, G. Edwards, Chelten- 
ham,.—12th March, 1880. 

1177. PREPARING CoLourixe J. H. Johnson, 
London.—18th March, 1880. 

Fasrics, J. Johnson, London.—30th 


068. "Sroves, &c., 8. C. Davidson, Belfast.—5th March, 
Horstina Brocks, H. J. Haddan, London.—2nd 


rch, 
911. RecuLatine Surrty of Steam, F. W. Durham, 
New Barnet.—2nd 


“918. MetaL Hurp.es, J. H. Gillett, Wolverhampton. 


—2nd March, 1880. 

920. HypRo-PNEUMATIC System, H. Palm, Vienna.— 
2nd March, 1880. 

930. BrReECH-LOADING Firg-armMs, W. W. Greener, 
Birmingham.—2nd March, 1880. 

Workina BEarinos, J, Mitchell, 


1017. for Carriages, W. Fleet, Balsall Heath. 
—9th March, 1880. 

917. Preserveo Mux, W. R. Lake, London.—2nd 
March, 1880. 

1130, Bucker Backs, W. Bagshawe, New- 
castle-on-Tyne.—16th 1880. 

1158. Yarns, &ec., W. Greatwich, Kidder- 
minster. —18th March, 1880. 

942. Kwirrinc Macuivery, A. W. L. Reddie, London. 
—8rd starch, 1880. 

949, Pipxs for Smoxina, W. B. Hayes, London.—4th 
March, 1880. 


Patents on which the Stamp Duty of £100 
has been 


$30. for Bornine Bricks, T. Whitwell, Stock- 
ton-on-Tees, —28th 1876. 

5000. Orpnance, &c., H. E. A. Hellhoff, Germany.— 
27th December, 1876. 

856. SecuRING LaTus to Banps, C, C. Sherry, 
London.—29th February, 1876. 

881. Guns, W. R. Lake, London.—1st March, 


ore. Barzep Fence Wire, H. H. Murdoch, London.— 
7th March, 1876. 

1229, Marrens, J. H. Johnson, 
London.—22nd March, 1876. 

836. P. Jablochkoff, Paris.—29th 


920. Dennis Screws, &c, W. R. Lake, London.— 
8rd March, 1876. 

999. CARBONATE of Sopa, E. Solvay, Brussels.—8th 
March, 1876. 

936. Woopen Key for Ratts in Raitway Cuairs, J. 
Sample, J. Grantham and M. Waddle, Blyth.—4th 
March, 1876, 


Notices of Intention to Proceed wtih 
Applications. 
(Last day for filing opposition, 23rd March, 1883.) 

4600. Device for the Suspension of Pictures, W. R. 
—_ London.—A communication from H. R. Heyl 

th September, 1882 

5055. &c., Evecrricity, F. H. Varley, 
London.—24th October, 1882. 

5063. Continuous FLEECE-pivipixc Macuiwes. L. A. 
Groth, London.—A communication from J. H. Gill- 
jam.—24th October, 1882. 

5070, REFRIGERATING Macuines, J. K. Kilbourn, 
Brixton—2ith October, 1882. 

5074. Steerinc Snips, &c., W. M. Walters, Bristol.— 
24th October, 1882. 

5079. Motive Power Apparatus, W. H. Avis, Pole- 
it —24th October, 1882. 

Printinc SURVACEs from GELATINE Reuiers, R. 
ey R. W. Barnes, and J. Bell, Liverpool.—25th 
October, 1882. 

5096. Curtine Cigars, G. Weston, Sheffield.— 26th 
October, 1882. 

5110. Prarntinc upon Brians for Boxes, 8. Cropper, 
London.— Partly a communication from Messrs. 
Cornell and Shelton.—27th October, 1882. 

5117. for RarLway CARRIAGES, &., T. 
Smith, Brockley.—27th October, 1882. 

5120. Porators, T. Hodgkinson, Netherton. 
—27th October, 1882. 

5121. Wixpixe ‘Loven, &c., Turzaps, J. H. Pickles, 

urnley.—27th October, 188 

5134. Recutatine the Buast of Arr in Cupotas C. 
Landreth and I. Renis, Valencia.—27th October, 1882. 

5188. AuTomaTic Lupricators, G. Delettrez, Levallois- 
Perret, France.—A communication from I. Duballe. 
—28th October, 1 1882, 

5146. Fasrics, J. Patterson, Belfast. —30th 


October, 1 
5147. Exvastic Fasrics, A. C. Henderson, London.—A 
communication from H. Suser.—80th October, 1882. 
5154. Norsetess Motion for STRAINERS of PAPER 
Pup, W. Muirhead, Linwood.—30th October, 1882. 
J. Dyer, Birmingham.—30th Octo- 


Mitts, E. Fiechter, Liverpool.—A com- 
munication from J. Weber & Co.—30th October, 1882. 
5161. Cyiinpers of and Sree, B. 
er, Leeds.—30th October, 1) 
5172. Gas and other ey ¥. T. Layton, Redditch. 
—S8ist October, 1882. 
onsins, Tweedale, Accrington.—31st Octobder, 


5181, AccommopaTinc Conpuctors in 
Srreets, H. F. Joel, Dalston.—31st October, 1882. 
5196. Soap, J. T. Armstron , Newcastle-under-Lyne, 
and W. Bostock, Liverpool.—3lst October, 

5198, Bisutpuwe of CARBON Vapour, R. Lake, 
London.—Com. from W. Colwell. October 1882. 

5203 Forwaces for Tazatine Rervss, B. D. Healey, 

righouse.—lst November, 1882. 

5206. RerenTion Sprincs for Umpretias, W. H. 
Belknap, London.—1st November, 1882. 

5222. Srinntna, &c., Susstances, E. Rush- 
worth, Idle, near .—lst November, 1882. 

5239. Fornaces, &c., J. Boult, London.—A com- 
munication from W. 5. Heiser.—2nd November, 1882. 

5260. Mecuanicat Stopper for Botr.es, C. A. Stahlin, 
Stockholm.—4th November, 1882. 

5270. Rowine Boats, A. J. Boult, London.—A commu- 
nication from W. A. Rettig. —4th November, 1882. 

5830. BLEacniNne, &c., Fasrics, J. Gibson, 
jun., Mottram, and J. Platt, Manchester.— 8th 


5369. VELOCIPEDES, J. ‘.% East Ham, and H. Black- 
well, jun., and H. B. Bunk ell, London. — 10th 
November, iss. 

5391. Inpicatine the Score for Games, C. Green, Ash- 
ton-under-Lyne.—13th November, 1882. 

5561. CoupLinc ApPARaATus, A. 8. Mildred, Middles- 
brough-on-Tees.—22nd November, 1882. 

5573. Drain a 8. Pitt, Sutton.—A communi- 

arate as Viste. Market 

or RSETSs, W. 
Harborough. —8th 882. 

5885. CONTROLLING the Discuarce of Water, W. A. G. 
Schonheyder, London.—9th » Ii 

863. Bossins, H. Southwell, Heywood, and W. H. 
Dawson, Manchester. —28rd January, 1883. 

542. BREECH-LOADING SMALL-ARMs, H. Webley, Bir- 
mingham.—lst February, 1883 

607. Beaters for Macurines, R. and F. 
Garrett, Leiston Works, and J. D. Ellis, Sheffield.— 

On M. Hyam, London.—5th 

. Covers for UmBRELLAs, M. ndon. 
February, 1888. 

646. Szcurine Gas Retort Lins, H. E. Newton, Lon- 
don.—Com. from A. Klinne.—6th February, 1883. 

W. Rowan, Belfast, Ireland.—6th Febru- 


663. "Gas B aa C. W. Siemens, London.—6th 
February, 1 

683, Frprovus Paps, &c., W. L. Lake, London.—A com- 
munication from’ D. Goff.—7th February, 1883. 

689. PRINTING ag "age W. W. Colley, Camberwell. 
—Tth 

1053. Maxinc Burroy-HoLe Lunes, A. J. Boult, 
London.—Com. from C. Dancel.—27th February, 1883. 


(Last day for fling opposition, 27th March, 1883.) 
5148. Orcans of Dynamo, &c., Macutnes, B. J. B. 
= London.—A communication from T. Chutaux. 


October, 
“Ano Evecrnic Lamps, F. L. Willard, London.— 
5199. Compinep WATER and AIR PRESSURE Morors, A. 
comm: Botts. 


J, Boult, London. a junication from A. 
October, 1 
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Nets, G. Read, Deal.—lst November, 
Screw W. Tate, Sunderland.— 


‘ovember, 

5215. Movtpixa for CasTixG METALS, E. Peyton and 
C. Burley, Birmingham.—is: November, 1882. 

5228. VaLves, G. J. Robertshaw, 


5229. TREATMENT of LEATHER, Stockport. — 
2nd November, 1882. 

5230. Poxiryino Coan Gas, C. Estcourt, Manchester. 
—2nd November, 1882. 

5233. BaTHina Apparatus, W. Morgan-Brown, Lon- 
don.—A communication from W. W. Rosenfield.— 
2nd November, 1882. 

5240. Faciuitatinc the Stoprrne and Srartixo of 
Macuinery, W. R. Lake, London.—A communica: 
tion from J. A. Horton.—2nd November, 1882. 

5243. HorsesHozs, W. Morgan- London.—A 
communication from G. Brandt, H. Sarre, and H 
Beyerhaus.—8rd November, 1882. 

5245. Macninery for ae, &., H. B. Barlow, 
Manchester.— A commun‘ ‘trom EB. Cc. A. 

47, Heatine Water, J. H. Topham, Manchester.— 

‘oy MOTIVE Encine, W. H. 

ECANTING Liquips, D. G. Joy, Hu ord 
November, 1882. 

5259. Winpow Fasteners, A. E. Crisp, London.—4th 

November, 1882. 


5266, CLosixe Doors, &e. R. » tricroft, 
and J. Hibbert, Manchest —Fing: 


882. 

5313, REGULATING the C.D. A 
London —A communication from A. Guhrauer 
R. C. Wagner.—7th November, 1882. 

5881. WasHine, &c., Macavery, C. Aitchison, Loan: 
head —11th November, 1882. 

5390. Osrarnine Zinc from Ores, W. R. Lake, Lon- 
don.—A communication from L. L. C. Krafft and J. 
E. Schischkar.—11th November, 1882. 

5462. Cuocxs for Latues, W. R. Lake, London.—A 
com. from J. A. Wiedersheim.—16th November, 1882. 

5511. Savina Lire at Sea, F. Wolff, Copenhagen.—A 
com, from 8. A. L, Klixbitll.—20¢h’. November, 1882. 

5547. MovaBLe PARALLELOGRAMIC A. 
Zwierzchowsky, Paris.—22nd November, 1 

5627. H. A, Spalding, 
Prussia. —27th November, 1882. 

5734. ALLoys, A. -Dick, London. — 1st 


December, 
= Encrnzs, G. Whittaker, Manchester. 
ith December, 
FASTENEEs, W. H. Sleep, St. Germans.— 
th December, 1882. 


ELEcTRICAL Generators, T. J. Handford, Lon- 
don.—Com. from T. A. Edison.—2 27th December, 1882. 

6193. Incanpgscine Lamps, T. J. Handford, 
London.—A communication from T. A. Edison.— 
28th December, 1882. 

6199. of ELEcrricaL Evenrcy, 
Handford, London.—A communication 
Edison.—28th December, 1 

6206. INCANDESCING for Erectric Lamps, 
T. J. Handford, London.—A communication from 
T. A. Edison.—29th 1882, 

$29. Stzam Borers, J. W. Boulton, Ashton-under- 
Lyne.—20th January, 1883. 

362. MeraLiic ALumisium, &c., G. B. de Overbeck, 
London.—A communication from H. Niewerth.— 
22nd January, 188%. 

403, Batrinc Gioves, G. Burbury, Congleton.—25th 
January, 1883. 

498. CuLTivatinc Sort, J. Cooke, Richmond.—30th 
January, 1883. 

509. Ercuine, &c., upon Bright Surraces, E. 
Nienstaedt, January, 1 

595. Bireacuine, J. B. Thompson, New Cross.—3rd 


TY, 
604. Parts of Raitways for Crossine 


Rivers E. N. orth, Man- 
February, 


635. C. A. Movie Herne Hill, London.—6th 


F 
637. “Wats Damp-Proor, W. White, Lon- 
don.—6th February, 1883. 


J. G. Lorrain, London.—6th 

645. Exotnes, J. Robson, Birming- 
ham.—6th February, 1883. 

eo T. Robinson, Preston.—7th February, 

W. Russell, Pendleton.—dth 

from T. Miller & de Coston. — th February, 1883. 


Patents 8 Sealed. 
the Great Seal on the 


5857. Prerarine Nore P. G. W. Simm Lon- 
don.—12th A 1882. 


4211. Raitway Srenars, P. Lofthouse, Radcliffe.—5th 
September, 1882. 
4214, Satts, J. Forbes, London.—b5th 
Dust from Arr, W. London, 
. SEPARATING B. Dell, 
—5th September, 1882. 
4219. Decoratina Bricns, &., I. B. Shaw, Tunstall. 
September, 1882. 
4226. TREATMENT of Soaps, W. Green and W. V. 
Green, St. Lawrence, a , 1882. 
London.— 


= Lamps, W. 

4242. Strainers, &c., G. Tidcembe, jun., Watford. 
6th September, 1882. 

4244, G. M. Capell, Passenham.—6th 
September, 1 

4245. Rorary W. R. Lake, London.—6th 
1882. A 

LECTRIC APPARA’ W. 

London.—6th September, 

4248. GaLVANIC G. 0. V. Holmes and 8. H. 
Emmens, London.—6th &, 1882. 

4260. Execrric Governors, A. Blechynden, New: 
castle-upon-Tyne.—7th 

4811. ENGINEs, Davison, Glasgow.—llth 


4833. MEASURING, R. Murdoch, Glasgow: 
—12th September, 1882. 

4338. Facititatine the Drawine of 
Liquins, W. R. Lake, London.—l3th September, 1: 

4363. Gas A. M. Clark, 


tember, 1882. 

4368. VENETIAN Wixpow G. 8. Marshall, Bir- 
mingham.—14th September, 1 

4385. NaILs Screws, T. Sloan, St. Maudé, 


France.—l4th 1882. 
4414. Tricycies, E. Marshall, Birmingham. — 16th 
September, 1882. 


4415. Avromatic for LzaTHER 
Macutnes, E, Wilson, Exeter.—16th September, 1: 
4446. ELECTRICAL METERS, T. J. Handford, Lon 
B. Hague, Nottingham.— 
TITCHING MAI! 
Qlst September, 1882. 
— Rooms, T. Kay, Stockport.—20th Octo» 
5526. 26. MataLiic FASTENERS, A. J. Boult, London.—2ist 
Re Receivers, T, Torrey, London.— 


‘ovemd 
6158, Faweett, Kidderminster.—23rd 
86. J. Imray, London.—6th Janu- 


129, 9. CABLE Traction Rartways, J. Imray, London.— 
9th January, 1883. bi 


184. Riverrine, &., W. R. Lake, London. 
—9th Janua: y 


150. Srcouire W. R. Lake, London.—J0th 


have caused much unnecessary trouble and annoyance, 
both to themselves and to the Patent-office officials, by 
giving the number of the page of Tut Encineer at 
which the Specification they require is referred to, instead 
iving the pro number of the Specification. The 
| 
List of Letters Pa! 
2nd March, 1883.) ; 
3 

1098, Gas Enornes, BE. G. Wastfield, Liverpool. 

1099. CaLcinine Cement, G. Simpson, Edinburgh. 

1100. Weatner Bar, C. A, Wheeler, Swindon. — 

1101. Appiyino Motive Power on Rartways, T. W. 

| Generators, R. D. Bowman, Leyton- 
stone, and J. E. L. Clark and W. Kemp, Brixton. y 
5200" Formby, 
Formby, near Leeds.—31st Octoder, 1882. 
5207. Raistne Liquips, F, A. Bonnefin, London.—let 
November, 1882. 
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THE ENGINEER. 


Marcon 9, 1882, 


(Last of Letters Patent which the @reat Seal on the 
6th March, 1883.) 


= Sree. Pros E. Parr and J. R. 


on PORTABLE Case DISINFECTANTS, N. Macl. 
at and H. Herbst, London.—8th September, 1882. 
LECTRIC BELL * APPARATUS, T. R. Brailsford, 
London.—8th , 1882. 
4289. NEEDLE INsTRUMENTS for Speakino TELEGRAPHS, 
E. J. Houghton, Peckham.—8th September, 1882. 
4299. AccumuLators, W. A. Barlow, London.—9th 


September, 1882. 

4308. Automatic Smoxe Consumers, J. Butler, Not- 
tingham —11th September, 1882. 

4320. &c., Carns, J. Sykes, Lindley.—11th 


September, 

4330. Looms for Weavine, T. Blezard, Padiham, and 
W. Nelson, Darwen.—l2th September, 1882. 

4336. Governors, A. ey Stanley, and A. Sykes, 
Wakefield.—12th September, 1 

4850. IspicaTinG Sienaus, B. 
J.B Mills, London.—12th September, 

GaLvanic Batrerizs, O. C. D. Ross, Lonéon.— 


ast MatTcH- -BOXES, W. R. Lake, London.—l4th Sep- 
tember, 1882. 


BEPARATING Tox from Scrip, C. D. Abel, Lon- 
on.— 
4401. a Pumps, C. D. Abel, London.—15th 


September, 

4418. Motors worked by Gas, &c , J. Watts and H. E. 
Smith, Bristol.— 16th Septencer, 1882. 

cvosers, Imray, London.— Septem- 

4456. Harvestinc Socar-cans, T. D. ‘Stetson, New 
York.—19th September, 1882. 

4472. Workinc TRAM-caRs Ropss, ©. Hinksman, 
London.—20th September, 1 

Governinc EvEctTRIC J. 8. Beeman, 

W. Taylor, and F. King, London.—2lst September, 


4504. MEASURING ELEctrRic & &c., J. 8. Beeman, 
and F. King, Lon —2lst September, 


4536. Stop om, H. J. Haddan, London.—23rd 


tember, 

4537. Fotpine Caszs, H. J. Haddan, London.—23rd 
September, 1882. 

4566. GoverRNrnc Apparatus, B. Fowler and W. 
Daniel, Leeds. —25th Septem 2. 

4570. Treatine the Leaves of Pcants, A. V. Newton, 
London.—26th September, 1882. 

4603. Rives, B. J. B. Mills, London.—28th 


Ssptember, 1882. 

4705. Vessets for Domestic Usg, T. A. Brown, South 
Norwood Hill. —Srd October, 1882. 

Mrxtvo Water with Gas, E. de Pass, London.— 


1882. 
4811. Door Stops and A. J. Boult, London.— 
CHECKS, t, 
4832. TELEPHONES, J. H. Johnson, London.—llth 


, 1882. 
4883. ELECTRIC Lamps, P. R. de F. d’Humy, London. 
—14th October, 1882. 
4889. of J. Whitley, Leeds. 
—l4th Octoder, 1882. 
5108. Gatvanic Barreries, P. R de F. d’'Humy, 
London.—27th October, 1882. 


stow.—S8th 
5537. Mrxrnc Arr for G. A. Schoth, Lon- 
don.—8th November, 1882. 


5616. H. 8. Stewart, Lon- 
De Ww Roberts, Pittsburg. 
RAWING IRE, tts! —28th 
5649. 
INC-COATED Wire, H. Ro Pitts — 28th 
November, 1882. 
5758. FouNTAIN came, J. E. Cousté, London.— 
Bors, P.¥. Deans, 
5 TOPPERS for J ye 
5th December, 1 1882. * 
5870. TELEPHONES, W. R. Lake, London.—8th Decem- 


ber, 1882. 
5928. TopuLar Structures, H. N. Maynard and H. J. 
Coo December, 1882. 


5334. ‘DEcORTICATING Ricz, J. H. C. Martin, Waltham- 
—8th November, 1882. 


XPLOSIVES for Biastine, R. Hannan, Glasgow. 
—15th December, 1882. < 
6016. AUTOMATICALLY INSERTING Sueets between the 
Fotps of Crors, J. C. Mewburn, London.—l6th 


W. E. Gedge, London.— 

6088. 88. Rorany W. Cotton, Lough- 
—20th D , 1882. 

6093. Looms for WEAVING, ca Laird, jun., Forfar.—2lst 


December, 1882. 
Oourovane, L. 8. McDougall, Lon- 
6186. Vices, HF. Read, Brooklyn, U.8.— 
27th December, 


yl 
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ABSTRAOTS OF SPEOIFIOATIONS. 
oursel for Tax Excineer at the 

Office of Her Majesty's Commissioners of Patents. 

255. Szewme 


M. H. Pearson, 
January, 1882.—{Not with.) 2d. 


A t needle is used, and the bar is fitted on 
a slide hinged at its upper end, and to which an 
intermittent radial reciprocating motion is imparted 
by acam in addition to the vertical movement, the 
radial motion serving to impart a lateral 


movement 


| of cardboard and ths like 


to the needle and feed the material forward. An awl 
is provided to pierce the hole for the needle. The 
invention further relates to improvements in shuttles 
to allow the use of waxed threads. 


$180. Fan ror Exnavust or Biast Purposes, G. M. 
Capell, Northampton.—8rd July, 1882. 10d. 
The consists of a hollow ieter mounted on a 
central axis, and fitted with internal and external 
wings or blades, between which the ports are formed. 


$183. Propvctne anp Appiyine Motive Power, J. 

Jeffs, —S8rd July, 1882.—(Void.) 4d. 
Aclockwork movement or other mechanical arrange- 

ment is operated by a weight or spring and actuates 

ae it from which acts on the ets of wind- 

mills sv as to cause them to rotate, motion being 

utilised as desired. 

$150. Dynamo on MAGNETO-ELECTRIC MACHINES, 


The object of this invention is to furnish a : number 
of machines on one frame, so as to constitute a series 
of hi dina t form. The inven- 
tion is carried out by fixing several series of a 
in a frame, and placing bet each two mag 
rotary armature. The frame is annular. Each 
ture is provided with a pulley wheel. which are con- 
nected by belts or cords with a central main shaft. 


3158. Cooxrxe Foon, G. W. Von Nawrocki, 
4th July, 1882.—(4 communication from C. Becker 
and J. Reunert, Berlin.) 6d. 

The apparatus consists of a wooden chest, with 
double walls and compartments lined with a non- 
oxidisable metal, and each provided with a hollow 
cover and supplied with water and steam. Metal 
vessels are placed in the compartment, and steam 
supplied A sory a perforated bottom from a number 
of pipes fitted with valves. The temperature can be 
regulated to suit the articles being cooked. 


$199. CarpBoaRD, &c., J. H. Johnson, 

Lendon.—6th July, 1882. i? communication from 

J. Miller, Switzerland.) 
This relates chiefly to a) 


for the manufacture 

seve ers of paper or of paper an 
woven fabrics, either in sudan rolls or in single 
sheets, and in apparatus for automatically cutting 
such rolls into sheets. 

323'7. Carrs, Wacons, anp Vans, W. Vincent, 
Arborjield, Berkshure.—7th July, 1882. 6d. 

To the front of the cart a lever is attached and 
extends downwards, a chain being secured to its 
lower end, and then wound on to un axle turned bya 
suitable handle. Uther chains are secured to the axle 

is wound up. As it to take 
into recesses in a wheel, so as to tip the vehicle to any 
desired angle. 

3250. Consrrucrinc anp WorKING Furnaces, &c., 
FOR THE MANUFACTURE OF MALLEABLE IRON AND 
Sree:, J. Burch, Stockport, and R. Allen, Man- 
chester.—8th July, 1882. 10d. 

The furnace and apparatus consist of a main grate, 


instruments, in which the two outside valves are con- 


duced. 
$279. Exvecrric Lamps, J. Bate 
road.—1lth July, 1882. 

This relates to the use of ey talc, or other non- 
conducting de em in incandescent and arc lamps, 
as an arrester of the deposit of carbon particles on 
the and, if req act as 
a reflector by being plated. In arc ps used as 

shield tube round the arc to arrest spark. 


InpicaTiING THE LENGTH oF CLoTH IN ROoLLs, 
J. and J. Darling, Lanark,—1l1th July, 1882. 6d. 

A cord is wound on an axis —— na case, and 
passes out through a tube, so that ad end 
of the cord to the inner end of the bth, and 
the tube between the folds, the cord will be oe 
as the tube is moved between such folds and the 
length of the cloth indicated by divisions on the cord. 


$288. Macuines, W. R. Lake, London, 


—llth 1882.—(4 — Srom F. L. 
cou} oa. F. Leopold, and W. Darker, Phila- 
This relates to anne in rotary braiding 
hi and ists in certain mechanism whereby 


threads carried by two sets of shuttles or bobbi 


speed increases the ulating guides cause the pawls 

cage. 

$822. FoR MEASURING, AND 
Distrisotine Currents, J. M. M. 
Munro, Glasgow. 1882. 

This relates to a dynamo machine, in which the 

active surfaces of the field magnets are arranged so as 

to surround to ter extent than in ordinary ma- 

chines the coils of the armature or armatures. It caishen 

also to other improvements in the armatures and 

parts of dynamo machines, to an electric current meter 

and other apparatus. 

$324. Stoves, C. Portway, Bssex.—13th July 


188 
The stove is intended to warm ey 
sists of an ordinary burner in whi is ate with 
atm eric air and consumed. Over the flame a 


forated block of asbestos is applied, and through ithe 
heat passes to a spiral chamber of fire-brick, and then 
to the flue. A tube open at both ends passes through 
the centre of the steve and allows air to pass through 
and become heated before issuing into the apartment. 
$008. | Lanne, C. W. Siemens, Westminster.—13th July, 
This relates to a lamp in which the heat of the pro- 
ducts of combustion is utilised in heating the alr air 
supply to the burner. For this purpose a metal 
chimney is rand on the glass chimney, and has 
metal ribs extend: inwards and outwards, the latter 


caused to move in contrary directions in concentric 
annular paths, but in different planes, may be plaited 
together so as to form a braid or cord, or a covering fur 
a central cord or 


$3290. Macurves ror Dressinc AND CLEANING THE 
Srems anp Leaves or Fiprovs Prants, J. G. Jedd. 
Hyde Park-square.—11th July, ) communi: 


fibrous pl in, ad brushing 
us plants by scraping an ° e outer 
coating from the a fibres. A pair of rollers 
armed with a number of f radial scraping blades, a 
the interspaces filled in so as to present a yielding s 
face, are geared to revolve in unison so that the 
of one drop in against the intermediate yielding — 
face of the other. A pair of feed rollers and a ——< 
supporting roller are provided, the latter havin 
series of longitudinal elastic wipers. Ina modifica‘ be 
a revolving cutting roller is employed to cut or score 
the coating of the leaves. 
$3204. Apparatus For RecutaTinc THE SPEED OF 
Enotes, 4. J. Boult, Holborn and Liver- 
—l1th communication from R. 


ris.) 

This relates ae a means for controlling the throttle 
valves of marine engines by means of an armature and 
electro-magnets, &c., which are in an electric circuit. 
Two terminals are arranged a the wpe in such 
a position that ordinarily both shall under water, 
and the circuit therefore closed; when, however, the 
propeller and stern are ‘waves 80 as to cause 

‘racing,” the terminals are also lifted out of the 
water and the circuit broken, whereupon ~ ge 4 is 
shut off by = 2 action => the armature and other 


the of the rocking hearth 

ber as 

and to the injection of fine 
chamber. 


into the hearth 
8265. Emery Wuets, &c., R. R. Gubbins, New Cross. 
—10th July, 1882. 8d. 
tes to the use of bichromate of in 


skew movement is 

grinding twist drills. 

3268. Cameras, W. Great 


parted thereto for the purpose of 


This the application of a ly 
to the silting pest | 
of a camera, by means of which the camera may be 
set at once in —— focus of any object ready to 


take a photogra) portional size, by measure- 
ment only, area ot of observation of the reflected 
image upon ground It further relates to means 

for cdjusting the by underslide. 


to the construction of gle | 
means of a case or shell filled with filings or 
pieces of metal. 


32°75. CompounD AND OTHER SuRFACE CONDENSING 
Esorves, A. W. Robertson, Victoria Docks.—11th 
July, 1882. 6d. 

The invention consists in the employment of a hot 
height, and is so to the that the 
water from the latter flows into the said hot well or 
separator, and is withdrawn therefrom hy the feed 

In the drawing A is the hot well or separator, 
Which is a hollow vessel, by preference of a cylindri- 
calform. Bis the feed pump; yd the suction pipe 
in connection with the lowest part of the condenser, 
through which the water es from the condenser 
and through the bottom of the hot well to the feed 
pump, the air and vapours therewith 


escaping into the hot well or separator. It will be 
understood that the water can be conducted into the 
lower part of the hot well or separator by a suitable 
pipe, and to flow therefrom by a continuation of t the 
same pipe into the feed pump. D is the 


PP on ve. 
$295. APPARATUS FOR 


over the slab to receive their 
e Ani: secured upon the bed. 
ea0e. MANUFACTURE OF OLEFIANT Gas, &c., A 
lingridge, ty France.—12th July (et 
proceeded wii 

This relates to vaporisation of hydrocarbon and 
other oils for lighting, &c., by means of an improved 
the application of electricity to 

e —— of olefiant gas by intermittent sparks 

directed on yt eo yg es of oil dropping into 

ich the electric current is 
conveyed from an adjacent battery. 

3308. Szconpary Vortaic Batrerizs, F. Durham, 

and P. Ward, Fulham.—l2th July, 


entors construct their 
other metal drawn into the form of 
similar to the pinions of clocks, &c. 


jing sur y a case of perforated metal, and 
from the space so 4 4 a leads down 
between the glass chimney and an outer glass casing 
to a chamber surrounding the burner. 

8881. Apparatus FoR Makino anp Breaktyo Exec- 
tric Circuits, J. R. Gibson, Camden Towa.—i3th 
July, 1882 —( Not proceeded with.) 2d. 

This is effected by a metal ball rolling in an endless 
path by its own gravity from a higher to a lower level, 
and touching in its course pairs of contact surfaces, 
S386. M. Yeates, Dublin.—l4th July, 


me 0 object of the invention is to do away with 
diaphragms. The inventor provides an electro- 
magnet with a rigidly-fixed soft iron armature. 
When a current traverses this magnet, a sound is pro- 
duced by the core and its armature, and the magnet 
being attached to a suitable resonator, the sounds 
become audible. 


333'7. Temp_es usep In J. Holding, Man- 


inclined pin wheels mounted uw 
anew formed washers threaded upon a 
“erlang wheels are combined with a pin 
omer or cylinders mounted loosely on the same 
dle. It relates, Secondly, to ordinary roller tem- 
les, and consists in mounting two or more rollers on 
a spindle, so that each roller is free to move toa 
greater or lesser extent than the others. 


~ ws at top, the dis- 
tance between which is varied to suit the thickness of 


plane, lower one being in fixed 
and the u e in bearings on an adjustable 
At at the en are mounted small circular saws. 


$3348. Bera Acips, &., F. 
Wirth, Frankfort-on-the-Main.—l4th July, 1882.— 
A communication from the Farbfabrik vormals 
ronner, Frankfort-on-the-Main.)—(Not proceeded 
acids of Beta of 
ammonia, or the Se ot the acid or neutral 
ammonium salts of Beta naphthole-sulpho acids in the 
presence of hydrate of lime or of any other body that 
effects the liberation of ammonia, whereby an amido 
combination of the Beta naphthole-sulpho acids will 
take place. 
3846. Macutyes ror Boots anp W. R. 


—léth July, 
“ Blake sole one object 
the y diminishing the weight 


are then wound length or 

rectangular e, which may be of I Tead 
also, so as to form a kind of compound web, b, every 
strand of which —_—” to the action 
of the exciting 

8308. Dyerne Corron 1x ‘THE Loose on Spux Stare, 
G. W. von Nawrocki, Berlin.—12th July, 1882.—(4 
communication from G. Jagenburg, 6d. 

This consists, First, in the ee ae 
cotton black by treating it in a bath and 
then drying it, after which it is steamed so as to fix 
the haematoxylin in the fibre, the colouring stuff 

then develo in a cold bath, consisting of a 
solution of salts of iron, , chrome, zinc, manga- 
nese, or um salts while em: a@ vacuum, 

The invention further relates to the apparatus for 

carrying out the process. 

3812. Avromatic WATER-LEVEL INDICATOR FOR STEAM 
Borrers, G. R. Hugon, Old Broad-street.—12th July, 
from J. B. Lefevre and 
Renaux, P 6d. 

A float in’ the boi acts upon a lever so as to move 
arod which carries a piston, whereby steam is dis- 
tributed to a suitable indicator placed at any desired 
distance from the boiler. 


with cup leather on the rod 
causing it to work in a eptinder in the onver ‘he 
main brake cylinder. The small piston when at the 


end of its outstroke acts as a valve —— on 
the cylinder cover and prevents leal An equi- 
librium valve arr t for 


working pins. For this certain 

salle tubular and others of skeleton form. rats are 
introduced at the which 

lever, and is adjus' 


cop 

A special is also 

8. Beeman, Barl's Court-road.—l4th July, 1882. 


ites to a socket for incandescent 
itching apparatus 


This rela’ 
fitted with a swi for turning 
current on and off. 


3352. anp J. M. Bennett, Glasgow.—l4th 


July, 1882. 
This relat of malleable 
direct from the t furnace and cast steel also 
from f is pro- 


below the tuyeres 
and serve to lead off the whole of the gaseous as 
as the liquid and more or less solid 
from the operation. Vertical rows of tuyeres are pro- 
vided and admit from, any 
of the column of materials in the furnace. 
are d with the blast 


8358. Brick Macuinery, @. Dalton, Leeds. 
July, 1882. 6d. 

This relates especially to the use of a le lever 
arrangement for pressing the clay or into 
the forms required, so as to obtain a compact and 
h mass. 


in the brake cylinder and in the train pipe is described. 

Instead of a check valve for the communication from 

the brakeing —_ pe to the brake cylinder, a piston 

ina er employed. fo compress 
a steam cylinder and a pump 

in and their pistons po to one rod. 

3818. or Evo.vine, CoLiectina, StoRING, 
J. L. Pulvermacher, Regent-street.—l2th July, 


6d. 
mis “invention relates to the construction and 


between the hot well or separator and the condenser 


82°78. Boor anp Burnisuinc Macuines, H. J. 
Haddan, Kensington.—11th July, 1882.(A commu- 
nication from C. J. Blakeley, Wisconsin, U.8.) 6d. 

This relates to the construction of the 

tools and holders, and the manner of Ay nwo J 

boot or shoe which is held against the 

operator. 


3276. Piston Vatve Musica. Instr 
, London. —11th July, 1882.—(A communication 

from Conn, Blkhart, 0.8.) 6d. 
toa of piston valves for musical 


it of a battery, which may be shaped like a 
ion mode o 

claims “ the 


3820. Sarery Apparatus ror Lirrs orn ELEVATORS, 
A. M. Clark, London.—12th July, 1882.—(A commu- 


intended’ to t th 
in the case of the Secs oe 
along the guides of the cage and pawls pivotted 
the , such pawls fi fi 
with odes wor! of und 


frm paced longi the rack, end’ with the 
Ww. wu 
descends slow! lowly the patio the but if the 


3354. oR J. M. Bennett, Glasgow.— 


r any other point 
tuyeres and the hearth 


which takes place at the upper as well as the 
fluxes and reduced m are caused to pass 
through and react upon other in the hottest zone 


of the furnace, prior to an; 
or earthy or alle aed : ucts passing out of the 


3856. Varnisuine Sueets or Parer, &. 
Thames 


Comings, Upper Upper -street.—l4th July, 1882. 
The sheets are fed automatically to a varnish roller 
or brush, and automatically removed therefrom, the 


au 
roller, when 10 sheet is passing, being separated from 
an 


valve, and by means of valve pistons having three 
apertures, the wind will be passed once through each 
valve tube, producing open tones, and twice through 
pe the cular valve when a valve tone is to be pro- 
This relates, First, to temples known as Swiss tem- 
83341. Tenon Curtiva Macuinery, J. G. Hirst, Leeds. 
—l4th July, 1882. 6d, 
This relates to an arrangement whereby not only 
can tenons be cut to any desired thickness and depth, 
actuated by cams. The inven. but du this operation to cross cut and so remove 
bi 
Divine TRam-cans, A. Reckenzaun, Leyton- | | Passes, W. K. Lake, London.—lith July, 1882.— 
(A communication from A. 8. Doane, New York.) 6d. 
This relates to ink-distributing apparatus for 2 tenons, and for the cross-cutting to remove the side or 
printing presses, and comprises an equare b | ieces_ two horizontal dies are arran) 
; 7 placed at the rear of and above the bed of the ae 
and supported on a cross plate elevated sufficiently e 
mixture with glue as the medium for binding the 
emery or cutting material of the wheels together. 
The wheels are mounted on a vertical spindle, and a 
1882. 4d. 
f or 
er, 1882. 8. Macners, J. 8. Fairfax, Westminster.—l0th 
6058. TREATMENT of ALKALINE Sauts, C. A. Faure, Hp 2d. 
Paris.—19th December, 1882. 
6070. Pressmsc Horns, &c., D. Stewart, Aberdeen.— 
c vary the feed. A tension device is described, and an 
even delivery of the thread is obtained by winding i 
the 
(3275) => 
rk 
\] 
| 3317. Prevmatic Rattway Brakes, J. Imray, Lon- 
| A communication from A. | furnace, and the charge of wrough on 18 Dalled © 
the requiste degree of carburisation of the stecl is 
ni — = a This relates to improvements on patent No. 51, effected by edding scrap iron to the charge. 
(F) | 
— 
|i 
die = § H c The object is to prevent any of the products of the 
| 
(@) HD) 
or crucible, where e redui quid metal an: 
are collected preparatory to the furnace being ta: 4 
whereby the whole of the ucts of distilla' 
arranged above the working level o ie water e 
High Holborn payable at the 5, is the circulating pump ; urnAace. 
olborn, to Mr. H. Reader Lack, her Majesty's | on the circulating pumps for regulating the admission 
Patent-office, Southampton-buildings, Chancery-lane, | of air into the same from the hot well or separator; G 4 yond ay Ryo pp alge 
London. 4 = —! branch on the feed pump leading to phragms for forming a negatively-acting surface in an 
element.” The battery is composed of zinc and 
copper, insulated by vente or other material, 
The varnish is supplied by intermediate rollers or 
brushes, 
83857. Manvracrure or Lace, &c., F. B. A. Busche, 
Germany.—l4th July, 1882. 10d. 

c This relates to the general construction and arrange- 
ment of machinery capable of bag g driven by hand 
or power, for the manufacture of a class of lace 
hitherto made by hand, such, for ane, as real 

“‘Torchon lace, Valencienne” lace, and the like. 


_ Marcu 9, 1883. 


THE ENGINEER. 


Reversisur Foo anp Danaer Sionaxs, J. H’ 
July, 1882.—(Not pro- 


ceeded 

This consists of a lever connected to the a eigen and 
serving to actuate the whistle of passing trains. 

Bar anv Firrtnas, ror 
witHout Porry on Paint, 7. Hughes, 
Market Drayton.—15th July, 1882. 

The bar consists of a tube with a slot cut the whole 
of its length to receive the of the glass. Two of 
such tubes are secured together with the slots out- 

ubes ani 

wedges into the ends of the bare. 

Hoop Joints or d&c., C. B. 
Gibson, Birmi: get on July, 1882. 6d. 

The joint consists of two solid bars connected 


are pierced h with the stem of the ornamental 


$3864. ArriricraL Hips, Bopres, on STaNDs For Sup- 
PORTING Daxsses, &c, A. W. and G. B, Childs, 
Clerkenwell.—15th "July; 1882. 6d 
This relates to means for adjusting the extent and 
part of the dress stands 


Antiseptic Compounn, H. J. Haddan, Kensing- 
ton.—15th July, 1882.—(A communication Jrom C. 
a, Belgium.)—(Not proceeded with.) 2d. 

This relates toa compound fur ponering provisions, 
beverages, and other fer: table organic 
and consists of borax and glucose sugar heated with a 
little water, and boracic acid added in certain propor- 


8366. awp OF MeTAL- 
LuroicaL Works, H. J. Haddan, Kensington. —1lith 
July, 1882.--(4 communication from the Meckerni- 
cher Bergwerks- Actien- Verein, Prussia ) -(Void.) 2d. 

The object is to increase the quantity of volatile 
products condensed during their e through the 
smoke-flues, and it consists in pro vidi the flues 
with partitions laid across the flue and extending 
alternately from the top downwards, and from the 
bottom up 
3368. Apranars For FactLitaTinc THE SLICING OF 

Breap, J. Newton Stewart, N.B.—15th 
July, 1882. 

The Sh board and pushed for- 
ward between two side uprights, at a short distance 
from the ends of which a stop piece is adjustably 
fixed. The knife 2 ressed down on to the part of 

the bread pro yond the ends of the watahte, 
the slices thus Sat off in quick 

83°71. ror Wixpow 

A, Williams, Lincoln.—15th July, 1882.—( Vi oid. 

The object is to enable window blind rollers to be 
more readily fitted in position and removed without 
disturbing the blind cord, and it consists in securing 
the aor yd to the bracket and providing suitable means 
for readily ing and d ig the roller. 


83°73. Sawinc Metats, J. H. Johnson, “London.—15th 
—(A communication from H. Tuyssuzian, 


This relates to apparatus whereby it is possible to 
cut fretwork or open-work in sheets of metal. When 
using reciprocating saws they are operated by oscil- 
lating levers, to which motion is imparted by cranks, 
as described in patent No. 2365, a.p. 1-66, but in place 
of oscillating upon centres at the sides of the supports 
poe levers work in hollows or recesses in the body of 


one side to fit the is I holder, 
in which the angle of is " 
held in a stud bolt or — my @ wedge bolt 
used to hold the tool, so that it can be removed with- 
out disturbing the rad} ustment. For grindii 


ver a 


3405. W. R. Harris and J. @. 

Cooper, Manchester.—18th July, 1882. 6d. 
This relates, First, to improvements on patent No. 
590, a.p, 1869, and consists in a machine for ange 
table 


form, similar toa grooved pulley, by means of sui 
dies. The aielgle abe. are then softened and silvered, and 


Tee Hanpies or TABLE CUTLERY, 
H. Bottom and C. Rose, Sheffield. —18th July, 
1882. —(Not proceeded wits.) 2d. 
This relates to making the tang in the form of a 
pair of forceps, and to the employment of a pin. 


34009. Prares ror Seconpary Batreriss, W. Taylor, 
King, New Cross.—18th uly, 


The inventors make their plates by coiling special 
forms of tapes of lead, which are cut ont from the 
solid by a lathe or other machine, in such a manner 
that the surface of the tape that does not come in con- 
tact a, the cutting tool will have given to it a 

ed or cellulated surface raised by the angle at 
which the cutting tool is worked. 

8412. Empatmino anv Boarps o& Rests FOR 
Corpszs, P. M. Justice. London.—18th July, 1882. 
—(A communication from N. T. Shaw, Columbus, 
U.8 )—( Not proceeded with. ‘ed. 

The object is to render embalming and cooling 

boards substantial, light, and neat, with provision 

ayant accidental crushing or falling under the weight 

the se he and in shifting the position of the board 
when requi 

3413. or Meratiic Bepstreaps, 7. Jefferies, 
July, 1882.—(Not proceeded 


This relates to constructing the pillars of metallic 
bedsteads by combining or grouping together two or 
more tubes, and connecting the said tubes together 
and “pee them into a bedstead pillar. 


19th "1882. —(A communication from F. W. 
Schwarz, Germany.—(Not proceeded with.) 2d. 
The object is to form purses from one piece of 
leather, and without a seam, the purse being at the 
same time furnished with a cover lock. 


83423. Wire Fences, G. FE. Vaughan, London.—19th 
_, 1882.—(4 communication from C. B. Lesur, 
Paris. -(Not proceeded with.) 2d. 

The frame consist2 of a series of triangles embedded 
in the earth to form the basis of each supporting post. 
One branch of each triangle is soulenget 80 as to over- 
beng at an rangle of 45 inner 

‘ace of these overhanging bars have to carry 
horizontal wires. 


9495. Vatves, H. A. Cutler, Upton.—19th July, 


The s ‘spindle carries at one end a valve B of any 
convenient shape, and at the other end a plunger or 


Letoralle to at The teeth of the saw are set or inclined 

to the right and left alternately, so as to cut 

—— a Be to clearance, and thus enable the saw to 

follow all the curves or angles of the design. 

3372 Lawn Tennis Racquets, A. J. Altman, Lon- 
don.—15th July, 1882.—{ Not proceeded with.) 2d. 

at the neck, and consists in lining racquet 

frame with cane or india-rubber. 

3374. Wire Nerrina ror Fenctna, &., D. Peres, 
London.—15th July, 1882.—(4 communication from 
T. Hentze, Germany.) 6d. 

The netting is mace up of wire links or pieces, each 
consisting of two arms with a loop at their junctions 
= an eye at each end. The is 

y passing the eye of one link throug’ t 
of and then bringing the central ot one 
into position so that it rests in the eye of the other. 
$3881. Apparatus ror Exrracrino Savutries reo 

Sewine Macuines, W. H. Beck, London.—l7th 
July, 1882.—(A communication from D. P. Conta- 
mine, P vris.)—( Not proceeded with.) 2d. 

Under the needle-plate is fixed a foot or carri 

to carry the axis of an oscillating bell-crank 
lever, one of which, by its weight, holds the other arm 
in a horizontal position, the latter arm working in a 
mortice in the needle-plate and presenting its end per- 
pendicularly to the shuttle. By oscillating the 
pendant arm of the lever, the other arm raises the 
shuttle so that it can be grasped by the fingers. 
3387. Fitino Buaves, L. A. Groth, London.— 
July, 1 communication "trom J. P. 


usen, Denma 

The “Bile it is attached to a reciproca’ carrier and 
moves across the path of a oom saw, which is held 
securely in a vice or guide, and which as the file 
returns is lowered and fed fed forw a tooth. 
$3888. Atracumeyts For Boots aND G. Rate 

and T. Chattaway, Leicester.—17th July, 1882, 2d. 

This relates to the attachment of ridge-shaped 
pieces stamped out of solid leather - secured to the 
soles of boots by means of nails and rivets, so as to 
protect the same. 

3800. Howpers, C. Keibel, Germany.—17th 

The object is to securely hold candles of varying 
diameters in the same holder, and it consists of a 
sleeve tube or socket in which a female thread is 
formed, and the sides of which present sharp edges to 
the candle, 80 as to cut into the same as it is screwed in. 
3391. Wire, 7. Morgan, Senton230 July, 1882 — 

(A communication from EB. J. Levavasseur, Paris.) 


This relates to ent of rotating boon 
mould, metal to be run out 

the form of wire of the required diameter. 

3895. Compounp FoR Usk IN THE 
Manvracture or H. H. Lake, London. 
an, 1882.—(A communication from 

New York.)—(Not proceeded with.) 2d 
This rela ates to a compound to be used instead of oil 
for treating the materials from which rope is to be 
made, and it consists of a mixture of a mineral oil 
known as ‘‘amber oil,” and fish or whale oil, 
8396. Macuivery ror Parintino 1n Cotours, J. 


matter mixed wi 


adhere to metal ale, In a rotary printing machine 

adapted to t from this composition, a series of 

pressing rs are ——— and are gradually 
sdvanoed as thecomposition decreases in use. 

3408: Sream Jer Apparatus, E. de Pass, London.— 
18th July, 1882.—(4 communication from B. Kort- 
ing, Hanover.)—(Not ceded with.) 2d. 

This relates to means for preventing both noise and 
vibration in the steam jet apparatus. 

3404. AppiiaNces ror Hotpine anv Gainpine Toors 
FOR Metal, 2. Rawlinson, Salford,—18th 


6d. 
tools for turning and cutting metals, a belt 


C ofa ter slightly exceeding the effec- 
ire or acting diameter of the valve. The valve case 
D has two openings situated ia the same axial line, one 
of which openings D! serves for the outlet of fluid, 
and is controlled by the . B. which is so actuated 
that it closes in opposition to the pressure of fluid. 


ing serves for the passage of the 
or C, whose lower end is subject to 
the pressure of the fluid within the valve case. India- 
= facings are provided. The valve is hyper and 
by the ball H, which rises and falls with the 

fluid in the cistern or tank. 
3429. Conveyina Rats anp BARS AS THEY COME 
A Mitt on To a Ben, &., A. Wil- 
son, near Sheffield. —19th July, 1882.—( Not ‘proceeded 


with.) 2d. 
The carriages to move rails sideways from the 


of the hot beds, one set being made to wind on chain 

whilst the other set are unwinding. 

3481. Sarery Locks, H. Thisquen, a. Petersburg.— 
19th July, 1882.—(Not proceeded with. 

This relates to safety locks, in which a combination 
of figures or letters indicates ‘the position of the parts. 
3433. _ OPERATING | MICROPHONES, P. M. Justice, 
—19th July, 1882.—(A com- 

F. van Rysselberghe, Schaerbeek 

gium 
This relates to the employment of a secondary 
battery or a thermo-electric pile with a microphone to 
increase the intensity of the variations of the induct - 
ing current of the induction coil used therewith, so 
as to counteract the variations produced by the fluc- 
tuations in the resistances of microphonic contacts, 
8436. Enorve-power Meters, C. V. Boys, near Oak- 
ham, Rutlandshire.—19th wily, 1882. 6d. 
improvements on patent No. 2449, 
A.D. 1881, in which a cy with the 
strokes of the piston has pressed against its surface a 
disc swivelled to a more or less oblique attitude by an 
arm worked by flexible nem —- to the 
steam p inder is caused to 
turn more or less aoe PR “in one direction, so 
that its amount of revolution is a measure of the 
engine-power, and the object is to separate the more 
delicate part of the instrument from the parts in 
which the steam acts. The cylinder is vertical, and 
carries a ny attached to a helical spring. ‘Above 
the cylinder, and separated from it by an open framing, 
is the integrating apparatus, 
$4877. Cocks anp R. Ashton, Clapton.— 


phragm cocks or valves, and is 
applicable to ball valves bib valves, and other valves, 
Staph in forming a throug’ zh aperture in the 
d placing th the inlet ond outlet orifices at 

capt ite sides of the the d itself 
adapted to close against a ‘seat around one of the 


Coumscrnea Swircnes To THE or Ratt: 
ways, J. Pickering, London.—19th July, 1882. 6d. 
The object is to provide a coupling which will allow 
of the free movement of the switch rail, and ‘ned main- 
tain a firm connection with it and the back rail, and 
it consists essentially in 
cou) 


‘plane of section. With this 


the use of a hinged acini 


5642. Gus 4 Wells and R. Wallwork, 
Manchester.—20th July, 1882.—(Not proceeded with. 


2d. 
<a object is to enable the light to be readily turned 

p to the full extent, led as desired, inde- 
pendently of the ordinary tap, and according to one 
arrangement, one of the jolt ‘of gas brackets is made 
so that when in one position the gas will be full on, 
but when turned it will be shut off to a greater or 

extent. Modifications are described. 
344¢. Arrivictaa Sronz, L. Ransome, San 
Prancisco.—20th July, 1882. 6d, 

This consists partly in a oy ge consisting of 
arched concrete pieces fennel to fill in between and 
cover over the braces or each piece 
the space between two supports, and covering abou’ 
one-half of the supports. 

8447. Vatves or Hypraviic Rams, J. Blake, Accring- 
ton.—20th July, 1882. 4d. 

This relates ularly to the employment of a 
waste valve for hydraulic rams, consisting of a dise or 
washer of india-rubber or leather rising and falling on 
an adjustable spindle. 


$448. Ivcuiwep Piane Spuint, A. Wor- 
— 20th July, 1882.—(Not proceeded 
with. 

This relates to a double inclined plane splint thet is 
also applicable as a leg splint or fracture box, and is 
table, the being so formed that 
will fold up ina compass without being detached 

m each other. 
3449. Gas Moror Enoives, H. P. Holt and F. W. 
Crossley, ter.—20th July, 1882.—(Not pro- 


This relates to a construction and arrangement of 
gas motor engine and method of working it, that during 
each revolution of the crank shaft products of combus- 
tion are discharged from the cylinder, and a partial 
vacuum being therein, a charge of combustible us 
mixture is admitted, and which is compressed along 
with the residuary p the cy then 
ignited, and propels the piston. 
Screw R. Duncan, Glasgow.—20th 

In the pe Ph the propeller blades A are made 
approximately straight from the root or boss B to 
near o point where they are formed with a rapid 
curve Al, This curve may be uniform, that is, part of 
a a or it may be approximately 80, with the 


radius of the curve diminishing as it approaches the 
extreme point of the blade. The arrows show the 
direction of rotation of the propeller, and of the for- 
ward motion of the vessel to which it is fitted. Modi- 
fications are shown. 


3453. An ImproveD J. Lane, Liverpool.— 
20th July, 1882. 2d. 

Rice is boiled with unfermented wort prepared from 
malt, and when smooth, sugar and water, in which 
saffron, — or other colouring matter has been 
infused, and milk is added. The mixture is reheated 
pansy a! eg allowed to boil, and a suitable flavour- 


8457. Distant Pornts, &c., with THE TELE- 
scope, A. J. Boult, London.—20th July, 1882.—(4 
communication J. Wenzel, Strasburg.)—{Not 


proceeded with 

One form of a $. for this consists of an upright 
cylinder with a having set screws for adjustment. 
On the lower part a broad ring can rotate, a knob 
being provided to rotate the same. Opposite the knob 
a pin projects and carries a graduated segment and a 
to receive a telescope. When the telescope is 
rotated in a vertical plane, a suitable index shows the 
extent on the segment, while the segment itself serves 
as an index to show the extent of motion round the 

cylinder on a scale marked on the latter. 


3459. Cueckxine Corps or Biinps, &c., A. and T. H. 
Diz, Rock Ferry, Chester.—20th July, 1882. 6d. 

This consists of a pivotted cam, which can be 
pressed back by the cord so as not to interfere with it 
when held a little out of the jek on rpendicular, but which, 
7, its own weight and the friction of the cord, flies 

into place and jambs the cord when the latter is let 
go and allowed to hang vertically with the weights of 
the blind tending to draw it upward. 


8460. Crank SHarrs ror Screw Sreamers, D. 
Purves, Lower Clapton.- 20th July, 1882. 6d. 

The object is to enable « crank shafts to yield a little, 
80 as to ves to any untrueness 
in their bearings, and it consists in makin xe Bae pete in 

pieces put together so as toallow of the req 
Vielding without producing fracture. 


8462. Cuttivators For TiLLING, A. Simpson, Elgin, 
N.B.—2lst July, 1882.—(Not proceeded with.) 2d. 
An iron frame is mounted on wheels, one of which is 
adjustable to regulate the depth of cut. The breasts, 
pam and prongs employed are of special form, the 
upper veg bole movable and adjustable in a slide 
at the Back ~~ the sheaths. 


3463. Corsets, &c., R. Hunting, London.—2\st July, 
1882.—(A communication from J. G. Avery, Massa- 
chusetts, U.8.) 6d. 

This consists in the use of close coils gen pes of 
two or more wires for stiffeners for corsets and 

purposes. 

$3464. Seconpary Barrerigs, J. H. Johnson, 
Lincoln’ s-inn-fields —21st July, 1882.—(A commu- 
nication from J, H. Sutton, Ballarat, Victoria.)— 
eeded with.) 2d. 

tes to the formation of secondary battery 

plates by means of porous plates of carbon, the plates 

‘ing composed of Lag aca carbon moulded with a 

glutinous substance, from which the volatile portions 
are driven off by heat, and to other improvements. 


$466. Apparatus For GENERATING ELEcTRIC CuR- 
RENTs, &c., C. A. Carus- Wilson, oe 
hay July, 1882. —( Not proceeded with. 
‘is relates to a new form of electric generators and 
motors. 


3467. Acoustic aND SrenroropHonic InstRv- 
ments, F. Wirth, Frankfort-on-the-Maine, Ger- 
many.—2lst July, 1882.—(A communication from 
A. Rettig, Saarbruck, Germany.) 6d. 

This relates toa speaking tube constructed as fol- 
lows :—A paraboloid, i.¢., a curved surface produced 
sider rotation of a parabola around its axis, of con- 

erable axial length, and having its focus near the 

x, is cut ag ge wera to the axis of rotation so 
that the focus is situated between the Fn pes and > 


smaller one, cut in a similar way and having also ; 
small focal length, in such a manner that the foci of 
the two coin e, and their axes form one straight 
line, The two are connected by a short tube. ber 
small one = the mouthpiece and the.large one th 
speaking tube. 
FoR Boots, &., J. 
= arm is pivotted to a base-plate secured to one 


side of the ming to be closed, and after being 


arm is turn 20 as to bring Sts fres under a suit- 
able catch or locking device. 


3469. Sappie-nar, M. Macleod, Teignmouth,—2ist 
1882.— t proceeded with.) 2d. 


hen 
rider is eed Fed the saddle, and it in. 
supporting the horizontal bar from which the 
depends in the lower-hooked end of a vertical 


so that an upward or outward strain on the bar 
release it from the hook and so free the leather. 


3473. Apparatus ror GeneRaTinG, UTILISING, AND 
Reouiatine Evectric Currents, A. Reckenzaun, 
July, 1882.—(Not proceeded with.) 


This relates to a dynamo machine which may be 
generator or motor. magnets, 
or magnetic 3. It 
also poms to an arc 
3475. Brake Rattway Wacons, M. 

Cardif’.—2ist July, 1882.(Not proceeded 


The brake blocks are piven to hangers slung from 
the side of the wagon and forced 
push-rods or levers, actuated th: 
id or foot lever. 
34'76. AND RECEPTACLES FoR ELECTRICAL 
Apparatus, W. A. Barlow, London.—2ist July, 
communication from L. Encausse, Paris.) 


This relates to the Patewet of battery jars, &c., with 
a layer of com; 
3480. Unnarrinc on Skins, J. H. Johnson, 
London.—21st July, 1882.—(A communication frm 
B. Btcheverry, Paris )—( Not p proceeded, with. 2d. 
the hides to 
the action of water heated to about 80 deg. C. instead 
of employing lime. 
8482. Locks, J. H. Surrey.—21st July, 1882.—- 


ch the locking 
is tained within the knob, whereby 

the construction of the lock is simplified, the ord. 

key bolt dispensed with, the dimensions of - loc! 

reduced, and the keyhole in the door abo! 


$483. Agratep Beverace, J. and R. J. 
Kingsland-road, and J. B. Clapton. —21st 
July, 1882. proceeded with 2d. 
This relates to 


of a 
as “‘lemon so that it can be in. 
bottles ready for use. 


3485. Apparatus FoR TELEGRAPHING TO AND FROM A 
RatLway Train IN W. B. Healey, West- 
minster.—22nd July, 1882.—(A communication from 
W. L. Hunt, New York.) 6d. 

To carry this invention out, a line of wire is laid 
alongside the rails and disconnected atintervals. The 
disconnected ends are connected with key blocks 
placed on the ties, and so forming a complete circuit 
over the whole length of line. The key blocks are 
provided on their exposed surfaces with two metallic 
rollers, which, in their normal position, form part of 
the circuit of the whole line, but if either of the 
rollers is depressed the line is disconnected and its 
circuit broken. On the train are two shoes or key- 
boards placed one at each end of a car, and suspended 
therefrom at such a level as just to come into contact 
with and depress the rollers when the train passes 
over them. On these shoes are copper or metal stri 
which touch the rollers as the train is me and to- 
one of these shoes is attached a wire which is con- 
nected with a instrument in the car, and 
from the latter with the shoe at the other end of the 
car. On a shoe touching and depressing one of the 
rollers the circuit is made through the instrument or 


‘| through the other shoe and then along the line. 


3487. Martarntne a Constant Dravcut 
NeEys, &c., E. Bdwards, London.—22nd July, 1882. 


communication from A. Marques, mux.) 


A central pipe with a conical lower end is eagetes 

by a pipe fitting into the top of the chimney. 

the conical end are fitted a number of smaller conical 

pes whose upper ends enter yd former at 4 

eights, The PP A. 

external case, wit! at ‘or air 

into the small conical tubes. pass 

3488. CoupLines ror Host, &., J. H. 
Long Acre.—22nd July, 1882.—(Not proceeded with.): 


The object is to form the different parts of a oo 
coupling so that they will be compact, light, 
= efficient for providing a ready means of co: : 

ing and disconnecting two lengths of hose, and it con- 
sists in the poor of a ring with lugs, claws, 
grooves and ta: ions, so formed that 
similar interlocked with each other 
the use threads, springs, hinges, or 


34983. TextiLe FaBrics WATERPROOF FOR 

Sueetines, &., C. Court, Rotherhithe. 
22nd July, 1882.—(Not proceeded with. -) 2d. 
This : relates to a for 

fabrics together so as to render them waterproof, and 

it consists of india-rubber and gutta percha, to which 

camphine and white naphtha are added, and the whole 

stirred until the former are dissolved, when a certain 

quantity of chloride of lime is added. 


8496. Suspension ror Carriaces, Wacons, &c., 
M. Desprez, Paris.—22nd July, 1882. 6d. 

This consists in supporting the body of the vehicle 
by means of a frame formed with holes, so as to pass 
over vertical bolts secured to the under frame, spiral 
springs being renee round the bolts both below and 
above the frame of the body, those above -_ retained 
by nuts screwed on to the ends of the bo! es 
34097. Treatment or SEWAGE AND ER REFvsE 

AnmmaL Marrer, &c., 7. H. ‘Cobley, D 
22nd July, 1882. 4d. 

This relates to the treatment of sewage and other 
refuse animal matter with a mixture of soluble 
chlorides, such as chlorides of aluminium, calcium, 
iron and manganese in varying proportions, or that 
eee absorbed in and combined with carbonaceous. 
matter. 


$501. Woot Carpine Enornes, EF. G. Brewer, London. 
July, communication from C. 


iger, Germany.) 

This hi invention differs from ordinary wool carding 
engines mainly that in each of the main 
cylinders which are provided with workers or working 
rollers works by itself and conveys the material on 
‘urther, so that no part of the same comes back. Two 
or more immediately contiguous cylinders are used, 
each being separately provided with two or more 
workers and corresponding strippers, all arran in 
such manner that by the different surface 
first carding cylinder gives off the material directly to- 
the next cylinder or et that the mai by 
the different speeds of the workers is gradually 
treated, and that a of the material to 
a carding cylinder w! it has already passed is im- 
possible. 
$504. Macuine ror Gengratinc Exxcrricity, 4 

D 24th July, 1882.—( Not proceedet 
wi 

This relates to a o machine a 
armature pierced with holes corer 
series of fixed bobbins composed of 
with copper wire. 


35038. H 


The hammock is sailcloth, and it is contracted 


197 
| 
er by means of a cou orchannel piece open | Slide towards each other. The Second part of the 
at the rods invention relates to a machine for fixing the eyelets 
The outer ends of both in arn. whereb x 
cap. i 
tions. 
| 3452] (x 
| <—<e 
| A 
5 B 
A A 
A \ x 
| 
=} 
A 
id. 
tening plates to the ‘‘hot beds,’ where they 
remain to cool, are moved to and fro by chains 
actuated by winding drums placed at the outer ends 
W. @. White, Deptford.—l7th July, 1882. 10d. 
This relates to improvements on patent No, 3047, 
the designs are made of colouring 
th a composition, and cut to the 
id it consists in improved means for 
olding the design composition in place in order to 
4 


THE ENGINEER. 


Marcu 9, 1883. 
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t from arc or other lamps with- 
x The inventor employs a glass = 


t the rays ght passing t it are 

distributed b: ion uniformly over the desired 

area. Above the cone a reflector is provided. 

3616. Gatvanic Batrertes, R. Rogers, Upper 
way.—Slst July, 1882. 

This relates to the use of oxide of of copper with amix- 
ture of plumbago and peroxide of manganese in com- 
bination with copper or carbon and zinc as electrodes. 
3518. Suipes ror Paper m Ma- 

cuINnE Parntine, M. Millington, Nottingham, and 
R. Burton, Clerkenwell.—25th July, 1882.—( Not pro- 
ceeded with.) 2d. 

This consists of two bottom lay-to’s, each composed 
of a grooved block with plate opposite one 
another, clip spring with the 
groove a g arm carrying beneath the projectin 
end thereof a circular lay-to block. Beneath the block 
is a clip to fasten the lay-to to the platen iron. so that 
it may be moved along the same. A side lay-to of 
similar construction is provided. 

3521. Arracumsc HaNpLes To VessEs or Grass 
J. Haddan, Kensington. —25th 
communication from A. Le nd B. Fritsch, 
Vienna.) - (Not proceeded with. od. 

The handle is made separate from the vessel, to 
which it is secured by wires, rings, or hoops 
round the vessel, and to which handle is 
in any suitable manner. 

3522. Propucryc Meratiic WotFrraM, oR ALLoys, 
or Carnpurates oF Wotrram, C. J. L. Lefler, 


similar to that of the 


arranging the cranks 
same axis as the two ane a same 
mes allow of automatic differential balance motion 
transmitted from either wheel to the other; 
Fourthly, to the mode by which two equal sized 
wheels may be made fast or loose on the shaft on 
which they revolve ; and Fifthly, to a mode of throw- 
ing a clutch in and out of action. 
3560. Liquip Merers, H. J. Haddan, Ke 
27th July, 1882.—( 


; Thirdly, to so 
Tevolve u the 
, and at 


‘ensington.— 

(‘4 communication from T. L. 

Calkins, Newark, U.8.)—(Not proceeded with. =. 
This consists in making liquid meters wit 


their becoming 


crosses 
When the —— quantity is wound the band is 
laced before g remo from the reel in one or 
more places, so as to divide it into a number of parts 
and hold itin its flat condition. 

5340. Presses, & 

Pitt, § —8th November, 1882.—(4A communica- 

tion from rom iV. G. Walker, Madison, U.S.)}—(Com- 


sets of valves which are thrown in opposite di tions 

by a spring actuated lever, and retained when thrown. 
A locking lever retains the valves in position while 
the position of the tripping levers is changed. 


3561. Drawino THE or Forks, J. Jmray, 
eye July, 1882.—(4 communication 
P. B. Bird and H. W. Wass, Philadelphia, U.S.)— 
(Not proceeded with.) 2d. 
The metal to form the tine of a fork is drawn 
through a die divided lengthwise, and of such 
that the two parts of the die being caused to 
longitudinally in opposite directions, the hole of the 
die becomes less and less, and the tine is drawn tothe 
desired taper. Other dies clear off the heads of the 
tines, removing any lumps of metal. 
$3574. Governorsror Steam Encines, &c., W. R. Lake, 
London.—27th July, 1882.—(A communication 
J. Judson ester, New York.)\—(Complete.) 6d. 
The invention consists partly in the combination in 
vernor of springs connecting the balls 
a spring tension device ee the valve 
— by alever. It also consists in the con- 
struction of the piston. 
$642 Boars, 7. J. Edwards, Southwark.— 
lst August, 1882. 6d. 
to enable the to sit with his 
to the d motion. Stanchions 
_ ee on each side of the boat 1 immediately before 
the forward reach of the sculler, and others at a point 
behind the rearward part of the body of the sculler, 
the two being joined by a rail on which slides a small 
rowlock carrying the handle ends of the sculls, which 
latter cross pow § other inside the boat, their blade 
ends passing between the top rails and the gunwales 
of the boat. A brace is attached to the sculls and 
passed over the back of the sculler. 
$651. Propuct ror PReventinc INCRUSTATION IN 
Sream Boiiers, W. B. Gedge, London.—1st A 
1882.- (A communication from J. Boissie, Paris. 
The uct consists of mixture of 


July, 1882. 2d. 
This 


metallic or 
alloys, or nd of wolfram, in combination or 
not with other metals, by placing alternate layers of 
wolfram ore, or oxides, or salts of wo! and char- 
coal or other carbonaceous matter, with or without 
‘the addition of fluxes or other ores or oxides of metals, 
in a furnace constructed so t no or ©: 
gases can obtain ingress to the materials. 
3524. Packixc ror Pistox Rops, &c., W. R. Lake, 
London.—25th July, 1882.—(A communication 
B. Degrave, Paris.)—(Not proceeded with.) 2d. 
packing consists of a case made of asbestos, 
cotton, = or other suitable material, and filled with 
a paste of graphite, paraffine, or other lubricant. 
3525. Pexnoipers, J. A. Pickering, Russell-square. 
—25th July, 1882.—(Not eded with.) 2d. 
An elastic or rigid tongue of metal is mounted on 
the holder, so that it may be slid along, so as to 
the distance between the point of the nib and 
that of the tongue, whereby the degree of hardness of 
the pen can be regulated at will, while at the same 
time the space between the pen and the tongue will 
be filled with ink when dipped into _ ink-pot, so 
that the ink will not require wi 
3529. Frine-escares, F. Hoe, 
July, 1882.- (Not proceeded with.) 2d. 
The escape consists of telescopic tubes capable of 
opening out under a pressure of water. 
3530. Se.r-srspers ror Papers, C. R. 
Viaduet.—25th July, 1882.—(Not 


with) 2d. 
This relates to a portfolio or self-adjusting binder, 
pene aed of two boards connected by a flexible back. 


edge of the other board. 

3531. Commuricatisc Rartway Trans, F. Hoe, 
a July, 1882.—(Not proceeded 


The object is to enable passengers to send written 
‘messages to the guard, 
-engine-driver to The written 
on paper, and placed in a tube, through ane a 
-current of air passes and conveys the paper to the 
guard's van. 
-3585. Neepies, J. Hewitsonand W. J. 
July, 1882.—(Not proceeded. with 


me: eyes are made long, and an oblique slit is made 
for the thread on one side, sloping inward to near the 
end of the eye nearest the point. If desired the 

-unslit side of the needle may be strengthened, so as to 

prevent the needle bending. 

3541. Propuction or METHYLQUINOLINE FROM ORTHO- 
NITRO-BENZYLIDENACETONE, J. Erskine, Glasgow.— 
26th Ju'y, 1882.—(A communication from the Farb- 
vorm: Meister Lucius and Bruning, Germany.) 


This relates to means for the production of methyl- 

quinoline by ane ortho-nitro-benzylidenacetone 
with reducing agents. 

inc, J. Robinson, Manchester.—26th July, 1882. 2d. 

The inner part of the wheel is made of iron, and is 

covered with india-rubber combined with 33 per cent. 


-of lime and 17 = cent. sulphur. + A second covering 
. india-rubber and 15 cent. litharge and 5 per cent. 
ur is then ap , and to it the emery is applied 
usual manner. 
3544. Erecrric RecuLator aNp METER, W. Laing, 
Paris and Lovdon.— 26th July, 1852. 64d. 


This relates to an ap tus similar to an electric 
oe except that the bel is replaced by metallic con- 
tact pieces. It is intended to be placed in a shunt 
from an arc lamp, and so regulated that when the arc 
gets too long the armature of the —*< will be 
attracted, and the feed mechanism of the lamp 
actuated. It is proposed to be used asa meter in com- 
bination with a galvanometer. 


-3551. Pomps ron RaREFYING CompPREss 


Wass, 
The object is to reduce oe (og pe effect of the 
space between the piston and the end of the cylinder 
in air and other — The pump is so formed that 
the spaces on each side of the piston are connected 
immediately the piston has com its stroke and 
after the valves in the inlet and outlet have 
been closed. The piston is mounted ly on the 
-rod, and so that it can slide between two fixed 
discs, whereby the channels connecting the two sides 
of the piston are opened during the intervals between 
the strokes of the piston. 
VeLocipepEs, J. Orton, 
July, 1882. —(Not with.) 4d. 
This relates, constructin 


wheel, and consists in attaching it to that part of the 
bicycle head which is rigid with the fork ; mea ed 
to means for conveying or transmittin, m from 
pedals to cranks at a distance from —- 
-arrangement of levers and links producing an action 


tat and muriatic acid, greater consistency 
being given to the mixture bythe addition of an inert 
body, such as inferior wheaten flour. 


IRon AND Rops, B. Deeley, 


rolls, which, by rotating, 
draw the rod off the reel and reduce it to the required 
diameter. 


369'7. Macurmves ror Iwrestrnes, B. de 
Pass, London-—3rd August, 1882.—(4 communica- 
tion from 8. 0, New York) 6d. 

This relates to machines for cleaning intestines for 
making sausage ‘‘ cases,” &c., and consists of a pair 
of double scrapers arranged in relation to a revolving 
cylinder which may be adjusted so as to clean the 
entrails. It also prevents the coiling up of the tissue 
around the scrapers. 


3724. Manvracrure or SutpHo-acips anp CoLouR- 
MATTERS THEREFROM, F. Wirth, 
the-Main.—4th August, 1882.—(4A ‘communication 
from the — vormals Brénner, Frankfort-on- 
the-Main) 4d 

This consists, First, in the conversion of the 
naphthosulpho-acidsinto the corresponding naphthyla- 
mine sulpho-acids by the action of ammonia acids; 

Secondly, the production of azo colouring matters 

from the diazo compounds of the coghibolanian 

sulpho-acids so obtained combined with the phenoles, 
oxyphenoles, or their ether and sulpho-acids; 

Thirdly, the production of the amido-azo compounds 

of sulpho-acids obtained as 


3783. B. D. Healey, Brighouse. 
—9th August, 1882. 

arinicisumete for melting and mixing 
bituminous compounds and like substances, of the 
combination of a pan and a surrounding brick-lined 
case, and one or more stirrers arranged within and 
near the lower part of said pan, so as to act both to 
mix the contents and to keep the bottom clear of 
deposit of the material under treatment. 


4986. Manvracture or Iron 1n c. 
Cochrane, Stourbridge — 19th October, 1882. 

This consists in the method of wor king a blast fur- 
nace so as to diminish the amount cof carbonic acid 
gas evolved at the red-hot zone, L.A employing a fur- 
nace of such large dimensions relatively to the ore 
treated as to effect the reduction of the ore before it 
reaches the red-hot zone, and by using in combina- 
tion with “eg furnace caustic lime as a flux instead 
of limeston 
§21'7. For SPiitrinc 

Ratay, J. G. Johnson, London.—ist ber, 
882.—{4A communication from C. Pieper, Berlin.)— 
6d. 

The operation in the machine is carried out by 
pressing the withe against a suitable moving surface, 
such as the a of a rotating disc, and by 
causing it to be mg thereby under or over 
a cutter opposed to the dean of its ———. and 
which in penetratirg to a certain adjustable depth 
into the withe or ratan, severs or 
strips as required. 


be) 


is closed or broken by one hand making contact with a 
metal contact piece. The inventors propose to over- 


instantaneous, and the escape of the hand from the 
contact-piece also sudden and instantaneous; and by 
making the surface of the contact piece ad justable as 
ite extent. 
5280. Sicwatume sy Execrriciry 
——— oF Gas, W. R. Lake, London.—4th Novem- 
ber, 1 —(A communication from the Standard 
Co., of New Haven, Connecticut, U.S.) 6d. 
According sto this invention, the gas in the mains 
and branches of an ordinary system is 
utilised to transmit signals. Two gasho 
vided, in one of ae oo is stored at a greater pres- 
sure than the other, rm latter supplies the pipes 
with their ordinary supply for public use, At certain 
times, when a signal is required to 
from the high- holder is let into the pipes, aad 
acts on one end of a U-shaped tube containing mercury, 
forcing the mercury up—say the left-hand tube—until 
an electric and gives the required 


SILK, 

W. R. London.— —(A 

ion from J. M. Grant, artford, 

This relates toa novel manner of win yeti 
other threads u 


the reels in a reeling 
paratory to being dyed, and of tying and looping 


to be sent, the gas" 


existing 
cylinder presses, inasmuch that the 
roteting pon Pr to which the paper is fed, is caused 
od reciprocate on a main frame, over an adjustable 
type bed, which is raised and lowered at the proper 
es to make the impressions, and then to get out 
of the way for the return of the cylinder, but in the 
new press ved means are provided for gripping 
the paper, guiding and securing the cylinder d 
reciprocation, raising and lowering the t; 5 bo 
securing the blanket to the c 
the paper on the cylinder, an 
sheets, whereby tapes and flyers are dintused’er with. 


5407. Fiurers, J. Wetter, New Wandsworth.—l3th 
communication from J. Grant, 


The invention is described as applied to filters con- 
sisting of a spherical case, with a screw nozzle at top, 
to connect to a water pipe, and a delivery pipe at 
bottom, such pipe ——- a globular shell contain- 
ing the filtering material, and having passages on 
. ite sides for the water to enter the shell, 

ough the filtering material, and then out of the 
shell The ehell is mounted on an axle witha y=] 
so that it may readily be reversed for cleanin 
filtering material. A of flexible ma 
provided, with a part shaped to fit the upper surface 
of the shell, and an annular flange extending from 
one edge, to be inserted between the two portions of 
the case when fastened together in the usual way by 
screw threads thereon. 


SELECTED AMERICAN PATENTS. 
From the United States! Patent Office Oficial Gasttee 


271.286. Car T. Wellman, Cleveland, 
Ohio.—Filed April 20th, 1882. 
Claim.—(1) A car mie} aekaing of a solid hard 
steel tire or tread and body and hub ons, com- 
posed of soft cast steel sections, the adjacent faces or 
sides of which are seated against each other and 
secured near the hub and tire by rivets, the -_ tire 
being adapted to receive the outer edges of the body 
and hub sections and to be locked to them when « 
are brought together, substantially as set forth. (z 


A car wheel consisting of hard steel tire or tread 
having rooves in its o 
and body and hub portions compos 
steel sections, the adjacent faces or sides of which are 
seated against each other, the outer edges of the body 
sections being provided with inwardly-projecting 
flanges that enter the grooves in the tires, and rivets 
extending through the body sections and located 
inside the tire and other rivets located near the hub, 
substantially as set forth. 
2°'71,265. Comprsep Rake anp Tepper, Albert B. 
Pizley, Royalton Vt.—Filed October 18th, 1880. 
Claim.—(1) A revolving and sliding shaft B provided 
with a lever G and radial arms F adapted to carry a 
revolving crank shaft I in combination with rake 
frame A provided with lever O, adapted to slide the 
shaft B back and forth, as described, and for the 
purposes set forth. (2) A wheel D — with 
grooved hub C in combination with a: d frame 
A provided with rake teeth > and | ay @, adapted 


271.265 


CO 


> 

to fit into the groove P of said hub, as described, and 
= the purposes set forth. (3) A circular M, 

ted at its ends on the arm L, in com ination 
mer tedder-fork N, attached to and supported by — 
spring at a point between the ends of the spring. 
described, and for the purposes set forth. (4) the 
hay-stop i, adapted to turn with as shaft B, in 
conktation ith frame A, provided with rake teeth 
6, as described, and for the pees set forth. 
2'71,628. Seconpary Barrery, Alfred Haid, 

N.d. —Filed September 13th, 1882. 


— plates or led respectively, bef: 
blue and oxide 


electric battery the combination, with the lead-covered 
ox tin-covered ison frames having apertures for con- 

ing the active material, of a suitable covering fur 
herve such material in Place, substantially as set 


forth. (4) In a secondary battery the com- 
bination, @ lead-covered or tin-covered iron 
frames apertures for containing the active 


material, of sereens or coverings of woven bamboo, 
placed one on each side of the frame, substantially as 
set forth. (5) In a secondary electric battery a 
o , before , of spongy Prussian blue, 
tially as set f 
271,616. GovERNOR FOR Dyn AMO-ELECTRIC MA: 
Thomas A. Edison, Menlo Park, N.J.—. 
im. e combina’ or more 
separate ane, having automatic cut-off mechanisms 


com: of loose excentrics and wheel governors 
adjusting such excentrics, of a sliding sleeve feathered 
on the shaft of each engine, means connecting such 


sleeve to the governor weights so as to be moved 
thereby, and means connecting the Tce | sleeves of 
all the ti forth. (2) 
The combination, with two or more y separate engines 
having automatic cut-off mechanisms com of 
loose excentrics, and wheel governors adjus' such 
excentrics, of a sliding sleeve feathered on the shaft of 


(271515) 


each engine, means for conne such sleeve to the 
wtp weights so as tobe moved thereby, a pivotted 
lever engaging a collar on such sleeve, an ‘means con- 
noving. the levers of all the engines together, sub- 
stantially as set forth. (3) The combination, with two 
or more gi having aut tic cut-off 
of loose excentrics and wheel 
governors somone such excentrics, of a slid 
sleeve feathered on the shaft of each engine 
cranks connecting the sleeve and governor weights, 
a pivotted lever engaging a collar on the sleeve, and a 
shaft connecting the levers of all the engines 
substantially as set forth. 


We learn that Mr. James Cleminson, M. ae. 

C.E., has been invested with the Grand Cross 

the Order of Bolivar. 


AT a general meeting cf the King’s Co 
held on Tuesday last, 
6th inst. W. Farquhar send paper on 
“ Waterwheels and Turbines.” On Tuesday next 
the terroinal business meeting will be held. 


RECENTLY, in Congress, Senator Vance, of 
nor wl Carolina, read from @ report of the late 
geologist of that State, an esti- 

mate of the pk ow water power of the North 
aggregate length o miles, with an average 
fall of 10ft. to the mile, giving a horse-power of 
3,300,000. The numerous tributaries are not 
included in this estimate. The wasted water 
power of the State rivals the estimated engine 
— er—stationary and locomotive—of Great 
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en and displaced in the dyeing process. 6 
approach one another over the thread is wound in the form of a wide band in which 
occupant, while the head is left 
stiffen the hammock transve! 
: 3514. Covrtmes ror Prrss, 
> connecting the pipes opens a valve, whilst such valve 
‘is closed in disconnecting the pipes, and the loss of 
fluid thus prevented. 
3515. Apparatus ror Distrrsvtinc anp DiFrusine i 
PowerFvut Licuts, A. P. Trotter, Cambridge.—25th 
July, 1882.—(Not proceeded with.) 2d. 
The object of this invention is to soften and distri- 
OF the cone 1s BO tO present 
NI N 
tay 
¢ 
S 
(a Xo 
\ 
\\ 
@ Clameter a ey can made! nto cous, why 
are placed on a reel of fire-clay and treated in a 271286 Ss 
furnace, the end of the coiled rod being then intro- — : iN —- 
— 
| 
| 
ru || 
= 
86 
86 
52'79. Ciocks ror By Execrricrry, W. 
R. Lake, London.—4th November, 1882.—(A commu- 
nication from the Standard Time Company, New 
6d. 
T lis invention is to rectify the difficul- 
ties experienced in electric clocks, owing to the . 
variableness of the time at which the electric circuit 
come 80 arranging the surface of the 
contact piece in its relation to the contact-making 
frames for holding the active material, made of iron 
covered with tin or lead, and having apertures in 
which such active material is placed, substantially as 
Are, 
&c., W. R. Lake, London.—26th July, 1882.—(A. 
communication from A. Burckhardt and F, J. 
Nores WALES AND AbJornina COUNTIES .. 


Marcu 16, 1883. 
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THE INSTITUTION OF NAVAL ARCHITECTS, 

Tue annual meetings of the Institution of Naval Archi- 
tects began on Wednesday; the Earl of Ravensworth, 
president, in the chair, The meetings are held, as usual, 
in the Hall of the Society of Arts, John-street, Adelphi. 
The attendance was smaller than usual. The report of 
the Council was read, from which it appears that the 
finances of the Institution are in a satisfactory state. The 
balance in hand on general account at the end of the year 
1882, viz., £338 163., was smaller than at the corresponding 
period of the previous year. The diminution was due to 
an exceptional cause, namely, the large expenditure of 
£253 18s. 2d. on the printing of the general index of the 
first twenty-one volumes of the Transactions, This 
item is of an altogether exceptional nature, and 
the Council is able to state that the estimates of 
expenditure for the current year show that in all proba- 
bility the balance will be more than restored to its 

revious figure by the end of the year. On the other 
wee the balance in hand to the credit of the library 
fund, £279 19s. 3d., shows a satisfactory increase. Atten- 
tion was drawn to the two exhibitions—one at. Fish- 
mongers’ Hall and the other to the Tynemouth Exhibition 
-——but nothing was said of the at least as important exhibi- 
tion held at Islington, and which directly suggested the 
Tynemouth undertaking. The Council regretted the 
absence of Mr. Merrifield, who is ill. His name is added 
to the list of vice-presidents. In order better to meet the 
convenience of those members who reside at a distance, it 
has been determined for the future to post to all members 
and associates immediately after the meetings, copies of all 
the papers read, in lieu of the newspaper abstract which 
has now for some years been published. By this arrange- 
ment members will be enabled to obtain copies of the 
papers while interest in the proceedings is still fresh, It 
will also enable the volume of Transactions to appear 
at a much earlier date than usual. This last innovation, 
we may add, is just half a step in the right direction. If 
the reputation of the Institution for its discussions is to 
be maintained, the papers should be sent out leng before 
the meetings, that they may be mastered and discussed 
instead of being talked about, as is now the case. 

After the formal business had been transacted, Lord 
Ravensworth delivered what may be called his annual 
address, which was unusually able and interesting ; in- 
deed, at times, Lord Ravensworth rose to eloquence. He 
began by a reference to our “ naval operations” in Egypt. 
This, he understood, was the right term, as our attack on 
the forts at Alexandria was not, he was told, naval war- 
fare. He held that up to the present the gun had the best 
of it against the ship; and that a continued and very rapid 
fire from a number of moderately heavy guns would prove 
better than the slower and fewer discharges of the 
tremendous ordnance recently made. It must not be for- 
gotten that smoke would, in all cases, play a most im- 
portant part; and that the greater the number of blows 
that could be delivered before smoke interfered, the better. 
He held that a fair proportion of ships of moderate size—say 
10,000 tons—ought to be built, but very few, if any, monsters 
like the Inflexible. He then spoke of the great prosperity 
of the shipping trade throughout the past year, and he 
pointed out that no less than 654,000 tons net, after all 
deductions were made, had been added to our roll of 
British-built ships. The Clyde again came first, with, in 
1882, 297 vessels of 395,149 tons—the largest total ever 
recorded, and nearly double that of 1879; the Wear next, 
with 123 vessels of 212,464 tons; the Hartlepools, 39 
vessels of 68,067 tons; and the Tees, 40 vessels of 65,048 
tons. The alarming loss of ships and lives from collisions 
claimed the deepest attention, and more care should be 
devoted to the construction of bulkheads. The electric 
light had been suggested for use for ships for signalling, 
but he was told that it had been tried, and failed, being 
mistaken by other ships for lighthouse lights. All ships 
ought, however, if possible, be made to show their lights 
at such angles that the course they were steering would 
be clearly indicated. He concluded by an eloquent exhor- 
tation to his hearers to bear well in mind that the very 
prosperity of our shipping trade and its vast importance 
was a source of weakness, because even a moderately 
successful blow struck at it by a foe would produce 
effects, the magnitude of which no man dare estimate, 
on the prosperity and well-being of this country; and he 
deeply regretted that the present year’s Navy estimates only 
included a sum of £8,500,000, for the Navy proper, after 
what he termed “dead weight” charges had been deducted. 
Admiralty programmes, he added, are always unsatisfac- 
tory, because they only set forth what may be had in five 
or six years; and, besides, they never were adhered to or 
carried out in full, Concerning the vexed question of 
load line, he found that the Board of Trade would lay down 
no rules, and it was, indeed, next to impossible to lay down 
any, as the conditions varied with the season of the year 
and the cargo. 


The first paper read was by Captain G. H. Noel, R.N., 


On Certain Points or Importance In THE ConstRuc- 
TION OF Suirs or War. 

The author confined himself to certain points:—(I.) On 
the strength and height of the bow necessary for ramming. 
(II.) On water-tight compartments. (III.) On armoured 
conning towers. (IV.) On torpedo defence. The nature 
of the strains brought on a bow when ramming is patent. 
The dangers which would arise from imperfect construction 
or design may be classed as follows:—(1) Of the ram bow 
being actually forced in; (2) of the bow being twisted and 
the stem broken ; (3) of the vessel being herself sunk, which 
— result from two causes—either the want of height 
in her bow and freeboard, causing her to lurch over and 
80 capsize, or to go down head first; or else, owing to 
weakness in the bow upper works, which, breaking away, 
might lock with those of the enemy’s ship, and so cause 
both vessels to sink together. With reference to the first 
danger, there was no difficulty a in obtain- 
ing the desired strength in the bows of comparatively small 


vessels, so long as wrought iron or steel stems can be used ; 
but with increase of size and weight we get an increase in 
the momentum, and in some cases a reduction in the 
cushioning effect, which so much lessens the enormous 
strains consequent on ramming. For these reasons great 
additional strength is required in heavy vessels, It is 
questionable whether thisisfully appreciated in the construc- 
tion of citadel ships, where the stem—though to a small ex- 
tent backed up by an armoured deck—is unsupported by side 
armour, and the principal weights are concentrated in the 
centre of the vessel some distance from the bow, upon 
which the whole effort of bringing this mass to rest 
devolves when the ramming is direct. Secondly, as regards 
the twisting of the bow and breaking of the stem. The 
constructors of English ships of war have wisely curtailed 
the length of the ram bows of our ships, a measure cal- 
culated to give them greater power to resist oblique or 
twisting strains; but is it not desirable in our heavier 
ironclads that a more secure root be constructed to the 
ram? This might be accomplished by building its point 
on to a cigar-end-shaped structure worked smoothly into 
the bow, and giving the sharpness requisite for the speed 
of the ship by its horizontal as well as its vertical entrance ; 
in fact, like the lower part of the stem of the Polyphemus, 
without its torpedo discharge pipe. Thirdly, as to the 
height of the bow required for efficiency as a ram, and the 
strength of the bow upper works. No vessel of this type 
can give her captain the confidence he would possess were 
he commanding a ship with a high well-constructed bow, 
which would ensure the enemy he had rammed being 
thrown off clear, and at the same time would cause him 
no misgivings as to the result of entanglement with his 
foe, or of a heavy and severe lurch after drawing clear of 
her. Water-tight compartments in a ship of war are 
required to prevent her from sinking after eine severely 
wounded in battle, as well as, in common with other ships, 
when harmed by collision or grounding. Were it possible 
to abolish all such dangerous appliances as water-tight 
doors, the safety of ships would be vastly increased. This 
is, of course, impossible in central citadel ships constructed 
with armoured decks before and abaft the citadel a few 
feet below water, and may be considered to detract in 
some degree from the value of this type of ship. In belted 
ironclads there is no reason why the only communication 
with the principal compartments should not be from above, 
for where there is a convenient deck fore and aft above 
the water line, the communications with and stowage of 
these compartments must be a simple matter enough. In 
armoured vessels of the central citadel type, where it is 
imperative that the armoured deck be intact, the only 
plan which seems to carry with it any degree of security 
Is that of constructing before and abaft the citadel 
“passages” or “shafts” in the centre line of the ship 
immediately under the armoured deck, having one end 
opening upwards into the inside of the citadel above the 
water-line; these passages extending as far as the last 
compartment at each extremity of the vessel, and being 
the only means of communication with the lower compart- 
ments aft and forward. The entrance to each separate 
compartment would have its water-tight door, and the 
pumping out and ventilating pipes of each compartment 
would also be led directly into the passage. A shaft so 
placed would be in as secure a position as possible from 
the disruptive effects of a successful ram or torpedo attack. 
Another source of danger which may appear in action 
and which requires attention is a panic in the stcke- 
hole. This may be said to apply principally, if not only, 
to ships fitted for forced draught, where the stokehole is 
closed in air-tight, and the pressure in it raised above 
atmospheric pressure by means of fans. It should be con- 
sidered essential in all ships that a means of escape be pro- 
vided for the stokers up the funnel casing, or some con- 
venient ; if this is not done, the knowledge that 
they are hopelessly shut in may lead to a panic, and cause 
great confusion, if not actual disaster. One of the chief 
anxieties to a commanding officer in battle will be to keep 
the necessary command of speed on his ship, as the failure 
of the engines at a critical moment might be fatal. This 
failure could result from several causes, not the least 
serious of which would be a panic in the stokehole. The 
conning tower, or captain’s turret, is the place from which 
the ship herself is managed, and from which the various 
weapons are directed. A ship without an efficient conning 
tower may be compared to a man without an efficient 
head-piece; and yet, until quite recently, few matters 
affecting the fighting efficiency of the ship have had less 
attention paid tothem. The essentials for efficient conning 
and directing arrangements may be thus summarised. A 
strong armoured tower with armoured wings at its corners, 
as complete as possible in all its internal communications 
and appliances, with a clear serviceable bridge or plat- 
form round it, from the position of which the captain has 
full control of the armoured tower, and is best placed for 
manceuvring and fighting his ship. Asa matter of actual 
construction the conning tower with its bridge may be con- 
sidered of comparatively minor importance; but in the 
design of a ship of war its position should be early decided 
upon, and to it all other external arrangements, whether 
with reference to guns, funnels, boats, or masts, should be 
subservient. He had said a good deal on this subject 
because it so greatly affects the fighting efliciency of the 
ship from the captain’s point of view. The protection 
against torpedoes, which comes most directly under the 
heading of the paper, the author stated to be that obtained 
by giving greater strength to the bottom of the ship with 
a view to its resisting the destructive effects of submarine 
explosions. So long ago as 1869, Sir Edward Reed pro- 
pounded and established the principle of constructing the 
hulls of armoured ships as lightly as possible, so that a 
— proportion of the weight of displacement might be 

evoted to armour, armament, equipment, &c. Torpedoes 
were then in their infancy, and the idea was to submit to 
having the outer skin of the ship blown in by a torpedo, 
and to trust to double-bottom and other compartments to 
prevent her being seriously damaged. This principle 
appeared to be still in vogue; but since locomotive torpedo 
attack has now so greatly developed, would it not be 


prudent to reconsider the question, and put more strength 
into the construction of the or i bottom, even at the 
expense of reducing the weight of armour to be carried? 
We cannot hope to obtain sufficient strength to resist the 
effect of a charge of dynamite or gun-cotton ignited when 
actually in contact, but with stronger bottoms, and perhaps 
the introduction of some plan by which the blow on the 
outer skin might be cushioned, a fair amount of safety 
would be secured against such explosions when the mine 
is not in contact. 


The discussion which followed was opened by Sir E. J. 
Reed, who spoke in high terms of the paper, the rather, as it 
appeared, because there was nothing in it which he had not 
himself suggested long before. He hardly agreed, however, 
with Captain Noel as to the advantage of carrying armour 
plates forward to strengthen the ram. They might, on 
the contrary, be a source of weakness, as in the case of 
the sinking of the Grésser Kiirfurst by the Kénig Wilhelm. 
The bow of the latter ship was caught in the side of the 
former and wrenched to one side. The armour plates 
acted as a fulcrum, and the ram was literally rooted out 
of the ship with a fearful destruction of the bows. Brass 
stems were quite as strong as iron stems. The galvanic 
action was, however, to be looked on with doubt ; and while 
on the point he might say that he did not like coppering iron 
ships. He added a hint, that as regarded water-tight 
doors, ships of war were becoming so complex, and there 
was so much to be thought of about them, that they were 
really getting beyond the control of men ; and it was too 
much to expect that nothing would be forgotten in times 
of danger and excitement. Concerning conning towers, he 
liked Captain Noel’s ideas; for twenty years he had been 
trying to get the notions of naval men on the subject, but 
no two of them agreed as to what they wanted. There 
were plenty of suggestions, but no definite expressions of 
opinion. A very able Prussian officer held that external 
ladies were essential. As to torpedo attack, he would be 
disposed to make the inner skins of double-bottomed ships 
thicker than usual, the outer thinner, so as to explode 
torpedoes as far from the ship’s true side as possible. 

Mr. Samuda spoke in favour of gun-metal. He was 
testing a ram just then, and its tensile strength was 
18 tons to the inch, and it was much more elastic than 
iron. He held that the ram would be very little used in 
modern warfare, because few officers would take the 
responsibility of sending a great ship and hundreds of men 
at one stroke to the bottom of the sea. The moral 
influence would be too great to admit this. The attacks 
of torpedoes must be prevented by auxiliary craft such 
as those suggested by Captain Noel. 

Mr. Barnaby said there were three or four cases in 
which ships had been rammed, and had not sunk. As to 
the strength of skins, a keen discussion had been raised 
concerning the Iron Duke and the Vanguard. But the 
former had been ashore twice, and yet she was tight and 
strong, though her outer skin had been much injured. 
H.MLS. Iris had been ashore recently and damaged her 
outer skin, but she was quite tight, and would be easily 
repaired at Malta. As for the small ships wanted for 
torpedo defence, he advocated their construction, but 
Parliament would not vote the money. 

Mr. White praised the paper, and commenting on water- 
tight doors, he said that the great difficulty was to keep 
them out of a ship, — were so much wanted; and in 
the time of danger they were sources of weakness. The 
loss of the Vanguard had done much good, by stimulating 
improved drill constantly practised. He liked Capt. Noel’s 
conning tower, but he feared its weight would be more than 
could be allowed in an ironclad. After a few words from 
Admiral de Horsey—who held that ramming would be the 
great feature in future warfare—and Captain Noel had 
briefly replied, and a vote of thanks had been passed, a 
paper was read by Mr. James Dunn 


On BULKHEADS. 


The author dealt with vessels of the mercantile marine, 
and submitted three propositions for consideration :—(1) 
fs the subdivision of a merchant ship by watertight bulk- 
heads practicable, and consistent with commercial require- 
ments? (2) Can these bulkheads be made sufficiently 
strong to withstand the pressure of water under all cir- 
cumstances? (3) Are bulkheads of any value in securing 
floating powers for the ship in the event of damage from 
collision or other causes? He began by sketching the 
history of bulkheads, and went on to consider the forces 
acting on bulkheads. He assumed one compartment laid 
open to the sea by the tearing of the side plating, and we 
shall have—(1) The statical pressure due to the given 
depth of water in the hold when the ship is at rest. and no 
cargo on board. (2) That due to the pressure when the 
holds are wholly or partially filled with cargo, and the 
ship still at rest. (3) That due to the extra pressure 
when the ship is under way, or alternately rising on the 
crest or falling to the hollow of a wave. (4) That due to 
the rolling, pitching, and ’scending of the ship herself. 
He then considered the effect of these strains, and said 
that in constructing bulkheads the very general practice is 
to adopt the rules laid down by Lloyd’s Registry, which 
provide for plating ;‘,in. in thickness for a 1000 ton ship, 
to ,7;in. in thickness for the largest class. In the smaller 
ship the i is stiffened with vertical angle bars, with 
flanges of 3in. and 2sin. in width, and -*;in. in thickness, 
placed 30in. apart; and for the largest type of ship, with 
the thicker shitting, these vertical stiffening bars are still 
placed 30in. apart, but the flanges are each 4}in. wide, 
and tkeir thickness is increased to ;4in, Where a 
deck exists, it of course acts as a longitudinal stif- 
fener or prop; and where the internal arrangements dis- 
pense with a deck, but where the distance between the hori- 
zontal angle bar at the head of the bulkhead and the floor 
exceeds 8ft., an angle bar equal to the main frame of the 
ship is rivetted to the bulkhead on the opposite side to 
that on which the vertical stiffeners are placed and 
arranged horizontally; and where this distance exceeds 
12ft., two such stiffeners are provided, and so on, the 
number of them being added to as the depth increases. 
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These arrangements, he submitted, if efficiently carried out, 
should be sufficient to enable the bulkheads to hold their 
own in ships of the narrower type; and, as a fact, we 
know they have actually withs the test under severe 
trials. Three years ago 50ft. was a great beam, but we 
have now an Atlantic liner, with a beam of 57ft.; and the 
time had come for us to consider what additional means 
must be adopted to secure the safety of bulkheads. He 
urged now for ships of great breadth, and for bulkheads 
of great area, that a vertical web-plate should be fitted at 
the middle line, say, from 12in. to 24in. in depth, with 
angle bar flanges, and’ secured to the bulkhead and to the 
several decks and the floors; and some of the angle-bars 
between it and the sides of the ship replaced by good stiff 
bars of a Z section. He next contended that bulkheads 
are useless if not wisely placed, nor carried high enough, 
nor efficiently cared for; they are useless when found, as 
he had found them, with stiffeners cut, with rivets 
omitted, with caulking neglected, with plates removed, 
with large holes cut for small pipes to pass through, with 
sluice holes and no covers, with doors and worthless 
securities, or with open doors rusted and unmanageable, 
or with doors in the holes fastened open in such a way 
that they cannot be closed without “handling,” and are 
out of reach at the moment of danger. He would go 
further, and say that they are not only useless, but that 
uader some circumstances they are positively dangerous. 
This might, perhaps, be thought a serious and startling 
assertion ; but he would take the case of a ship illustrated 
by Fig. 1—and there are many such ships now afloat—in 
which a good number, a really large number of bulkheads, 
are provided and distributed asshown, but three of which, 
it will be seen, are stopped at the deck, whichis awash. 
The bottom gets damaged and springs a leak, say in No. 1 
hold, or in No. 2 hold, or in both; and how many such 
cases had they known where the water enters and gains 
on the pumps, and slowly, but surely, rises to the top of 
the dwarf bulkhead, causing the ship to trim as indicated 
in Fig. 2. The water is then free to flow over the top of 
the bulkhead and pour into the next hold, the effect of 
which is inevitably to send her head first to the bottom. 
The author held that such a ship would keep afloat with 
the water in No. 1 hold and in No. 2 hold, provided it is 
confined by the bounding bulkheads being carried a few feet 
higher than the natural level. What this natural level is, 
and to what height the bulkhead should be carried, are 
points readily determined by the naval architect. But if 
they are not carried up, but are left as shown—and in too 
many cases they are so left—then the author held they 
had better not be in the ship at all, as they would contribute 
to her loss by keeping the water at one end of the ship 
and carrying her bows under; whereas, if they are not 
fitted, the same volume of water entering as is indieated 
in the preceding diagram, and not being confined to one 
end, will distribute itself through the ship all fore and aft, 
in which case the trim is preserved, and she will still float 
in the position indicated in Fig. 3. Here, although the 
freeboard is reduced, she will still be seaworthy; the fires 
may be kept burning and the machinery going sufficiently 
long to bridge over the space dividing life from untimely 
death. Taking two other cases, in one of which the bulk - 
heads were well placed and cared for, and proved that 
under such conditions they may be of the greatest value; 
the other case is in all respects a contrast. In the first 
ease they were placed in the positions and carried to 
the height indicated in Fig. 4. A steamer of nearly 
5000 tons ran into this ship in a fog, struck her 
abreast No. 3 bulkhead, opening up two compart- 
ments to the sea; but, fortunately, the bulkheads had 
been carried to a reasonable height, and the water could 
not get beyond them ; they stood the test, she did not 
sink, but she kept afloat at the trim shown in Fig. 5, and 
in this condition steamed 300 miles safely into port. 
Happily, they are now gettinga number of such ships, and 
many similar facts giving actual beneficial results might 
be placed before them if time would permit, so he would 
consider the next case, where we have the same number 
and a similar disposition of bulkheads as in the previous 
ease; but, unfortunately, some of them are rendered 
valueless by being stopped at or about the water-line, as 
indicated in Fig. 6. This sketch represents a large number 
of first-class steamers now afloat, and should such an 
accident happen to any of them as has just been described, 
they would certainly not have the good fortune to com- 
lete their journey, as in the last case ; but the water, not 

ing confined to the two holds numbered 2 and 3, 
as it was in the previous case—which is an actual one— 
will pour over the top of the dwarf bulkhead into the 
foremost hold, and the ship will soon get into the position 
indicated in Fig. 7. Water will then be reported to be 
making in the engine-room, if, indeed, she should not dis- 
ap before then. The author then referred to models 
exhibited at Spring-gardens. The models are loaded with 
weighted wood blocks, the blocks being of a bulk to 
represent the cargo in a passenger ship floating at an 
ordinary, load draught with each compartment below the 
upper ’tween decks appropriated to cargo, having one half 
its space occupied—a condition ordinarily assumed at the 
Admiralty when determining whether a ship is qualified 
for the Admiralty List—and they fairly represent such a 
ship as regards their measure of stability. A hole is made 
through the bottom plating, to represent an actual hole 
about one square foot in area, and eight feet below the 
water surface in each compartment, and a plug is placed 
in it, so that by removing a plug any part of the model 
may be laid open to the water. The first, which we will 
call B, or the badly bulkheaded model, very soon dis- 
appears after the withdrawal of any one of the plugs, 
because the water rushing in soon rises to the level of the 
water outside, and is then, or before then, free to flow over 
the top bulkhead into the adjoining hold. Take, for ex- 
ample, the plug out of the bottom in way of No. 1 hoid. 
But if the corresponding hole in the good, or G, model is 
opened up, the water soon gets in and finds its level, but 
it is then confined between the bulkheads, and the model 
remains afloat in the position indicated inG,. Whatever 
experiment is made in this direction with the B model, 


the result is the same, viz., she goes down; so we will 
dismiss her from further consideration, and go back to the 
G model. Her position with the forward compartment 
filled is shown in sketch G,, and that sketch also repre- 
sents the trim she would take if the damage were to occur 
in the second hold from forward instead of the first, 
because, although this Nc hold may be and often is the 
larger, it is nearer the centre of gravity of the water plane, 
the leverage is less, and the effect on the trim is modified. 
Take another case, and open up both the forward holds, 
Nos. 1 and 2. Of course, we expect that the ship will 
then go down, because the alteration of trim wi!l be so 
great that the top of the boiler-room bulkhead, although 
carried to the ny om deck, is dragged below water, and 
the engine-room omes filled; and thus we have the 
forward three compartments full, which would undoubtedly 
sink her. But suppose we keep the water out of the 
engine-room, which we can do by making water-tight the 
casing round the funnel and engine-room hatch to, say, 
8ft. above the deck. In smooth water the ship would 
have buoyancy and stability, even when in this damaged 
state, and would float, as indicated in sketch G,,. 
As an illustration of the great general importance of 
the subject of bulkheads in merchant steamers, the fol- 
lowing statistical details and deductions should be of inte- 
rest. The advantages of good subdivision are broadly 
indicated in the annexed table :— 


Average 
weg annual loss 
ence during yo Average loss 
six uring per annum. 
ended Decem-| ended 
ber, 1882. 
ber, 1882. 
Ships qualified for the | 
Admiralty List .. .. .. 157 1} lin 86 
Ships not qualified for the’ 
Admiralty List .. .. .. 3483 136 lin 25 


These figures are very significant. It appearsfrom them 
that the chances of loss from any cause are nearly four 
times as great for a ship not constructed to qualify for the 
Admiralty List as for aship entered on that List. This pro- 
portion is greatly due to the almost absolute immunity 
from loss by collision of ships on the List, for during the 
first four and a-half years of its existence not one ship was 
lost from it by collision, although a considerable number of 
the qualified ships had been in collision, and escaped 
foundering on account of the safety afforded by 
their bulkheads. Within the last year, however, 
They had had six casualties to ships on the List, and 
among them was our only loss by collision. In that 
case the whole of the ship—a small one—was flooded 
abaft the engine-room, the two after holds being opened to 
the sea. This was a case such as they have no merchant 
steamers afloat capable of surviving. During this time the 
whole of the losses from the Admiralty List—eleven in 
number—have been from drifting on rocks, or otherwise 
drifting on shore, with the solitary exception above quoted. 
In the same period seventy-six ships have been lost which 
had Leen offered for admission to the Admiralty list, but 
had not been found qualified ; of these, seventeen, or 224 per 
cent., were lost by collision, and ten, or 13} per cent., were 
lost by foundering; most of the rest stranded or broke up 
on rocks. That the general superior character of the 
ships on the List is of no value in reducing the risk 
of collision is shown by the following comparison. It 
can be proved that of the entire British mercantile 
fleet of steamers,about 1 per cent., withoutdistinction, receive 
damage of a fatal character by collision during the year. 
Of the number thus damaged, those on the List remain 
afloat, while those not on the List are lost. This is deduced 
from the following figures:—Referring to the table given 
above, he would take only those cases of collision to ships on 
the List which would have proved fatal but for their com- 
pliance with Admiralty requirements. These are 9, or an 
average of 14 per year, giving 14 in 157, or 1 per cent. of 
prevented fatal cases. Again, the average number of 
ships sunk by collision per year from the unqualified part 
of the fleet is 35, and the average annual record of the 
fleet for the six years is about 3500, also giving 1 per cent. 
of—in this case—fatal cases. Thus the risk of fatal 
collision is about 1 to 100, irrespective of the class of ship, 
and thus ships on the Admiralty List enjoy almost abso- 
lute immunity from loss by this cause. It is therefore 
proper to consider that the vessels on the List have no 
natural advan with regard to their safety beyond that 
due to their bulkheads. 


This was one of the most important and suggestive 
papers ever read before the Institution of Naval Architects, 
and it is much to be regretted that it was followed by a 
discussion quite unworthy of it. Mr. Samuda began by 
advocating bulkheads, and attacking Lloyds’ action in the 
matter ; it was, he said, a noteworthy fact that out of the 
ships which the Government were led to class as suitable 
for giving the country aid in case of war, not more than 
thirty would be found, out of some thousands, which com- 
plied with the very reasonable conditions laid down. It 
was a tremendous fact that no fewer than 550 ships had 
been lost in 1882 from preventable causes; and even if 
bulkheads do cost money and are inconvenient, the Govern- 
ment ought to insist on their presence in all ships carryin 
passengers. Statistics proved that ships properly provide 
with them were four times as safe as those without. If 
Lloyds did their duty they would take care that ships had 
enough bulkheads. 

This statement brought Mr. Martell to his feet in 
defence of Lloyds, and he attacked Mr. Samuda so fiercely 
that the meeting good-humouredly called him to order. 
Mr. Martell held that the figures given by Mr. Dunn 
were misleading, and he used the old argument that the 
bulkheads would interfere with cargo, affect the ship- 
owner, and so on; and he attempted to defend the want of 
bulkheads—on the principle, we suppose, that two wrongs 
make a right—by pointing out that sailing ships, although 
they carry emigrants, have but one, or at most two, bulk- 
heads in them. Mr. Marteli’s defence was lame, and he 
appeared to think so himself. Mr. Barnaby followed, and 


pointed out that it was quite possible to put in enough bulk- 
heads, and that Messrs, land and Woolf, of Belfast, were 
building ocean steamers with as many as twelve compart- 
ments. So far from Mr, Martell’s argument being sound, 
that because there was a great tonnage of sailing ships 
afloat without bulkheads, therefore we need not be parii- 
cular with steamers, he regarded the statement as reveal- 
ing a most alarming state of affairs, the case being, on Mr. 
Martell’s own showing, much worse than Mr. Dunn had 
made out. As to statistics, there was no getting over the 
fact that of thirty-six ships built in 1876 with an 11-knot 
speed which had leon offered for Admiralty classification, 
only six could be accepted; of the remainder ten 
had been sunk by collision, six by springing leaks, Of the 
six selected four had been lost, but that was because they 
went ashore. After some remarks, more or less desultory, 
by Mr. Raylton Dixon, Mr. Withy, and others, Mr. Biles 
explained that there was no difliculty in building ships 
with plenty of compartments, in which, nevertheless, it 
would be possible to stow steel rails 40ft. long. This was 
effected by making the bulkhead divide a hatch, and the 
top part of the bulknead in the wake of the hatch re- 
movable, The firm he served were then building ships thus 
arranged. He did not think pumping power would do 
much good, as the “ ceiling” of ships had to be made 
watertight to keep the cargo from bilge water, and there 
was no means by which the water in a compartment could 
get into the bilge to flow to the pumps. Mr. John held 
that this was a shipowners’, not a shipbuilders’ question, and 
that the value of Mr. Dunn’s paper would be great, as it 
would educate shipowners. But he did not think the 
Government could interfere with emigrant sailing ships. 
Mr. Macginess gave an interesting account of the effects 
of a leak onaship with which he had something to do; 
she was laden with grain, and coming out of an Indian har- 
bour, bumped on a rock, owing to a heavy ground swell, 
in a shallow place. The grain swelled when it got wet 
and started one bulkhead and crushed in the screw shaft 
tunnel. The water got into two compartments, but the 
engine-room bulkhead, sprang so much as to relieve the 
pressure, and the ship steamed ninety miles to another 
port and was saved, 

Mr. Dunn having replied briefly, a vote of thanks was 
passed, and Mr. Thornycroft read his paper 


On EFFicieNcy OF GUIDE-BLADE PROPELLERS, 


During the years 1879 and 1880 the author said he had 
made experiments with guide-blade and other propellers, 
using models of small dimensions. These models indicated 
some advantages to be derived from the use of guide-blade 
propellers, and his firm has since fitted H.M. torpedo vessel 
Lightning with a propeller of that kind, and built a shallow 
steamer for the Congo, with a hull specially formed to suit 
the requirements of the propeller when used for very 
shallow draught. He now proposed to give a short account 
of the results obtained with the models, and afterwards 
with the propellers as fitted to the vessels before named. 
The models used were from 5in. to llin. diameter, and 
were adapted to use from } to l-horse power, at a 
speed of 44 knots. In order to experiment with these 
models, a launch was fitted with a small shaft pro- 
jecting directly forward from the bow into water which 
might be considered as almost undisturbed by the motion 
of the launch through the water, and the small shaft was 
driven by an engine with suitable gearing, to allow the 
turning moment exerted on the shaft to be continuously 
recorded, the shaft at the same time being free to move 
lengthwise a short distance, without hindrance, and allow 
the thrust of the propeller to be measured simultaneously. 
The launch was propelled principally by another engine, 
driving a screw at the stern, and the speed of this latter 
was found to measure the speed of the launch very nearly. 
A distance of 300ft. was measured on the bank of the 
river ; the time running this distance, the revolutions of 
the main and experimental propellers, the turning moment 
and thrust of the model were all recorded on a sheet of 
paper held on the drum, which was independently driven, 
while short intervals of time were marked on the paper by 
aclock. A great many experiments were made with this 
apparatus, which was found to work well, and in order to 
compare the efficiency of the guide-blade models with 
simple screws under as near as possible similar conditions, 
models of screws were made of larger diameter than their 
rivals, in a proportion that would use about the same 
power when working at their best speed. The re- 
sults obtained will be found in the Table No. 1. In 
this table the particulars of some of the propellers tried 
are arranged for each propeller in vertical columns, and 
headed by a number by which each propeller will be 
known. Nos. 2 and 11 are described as common propellers, 
and are of uniform pitch throughout their propelling sur- 
face, having an oval-shaped blade as in common use, and 
these were made for comparison with the other propellers 
tried, as a sort of standard by which the merits of the 
other propellers could be measured. Nos, 3 and 10 are 
screw propellers with the blades thrown back, and the 
radial centre line of the blade is convex on the driving 
face. These are described on the table as Thorny- 
croft No. 1. Nos. 6, 7, and 9 are guide-blade propellers, 
having blades and guides much like those proposed by 
the Hon. Richard Parsons, but having also another feature 
which is important to ensure success. This consists in a large 
boss, which gradually contracts the areaof thestream flowing 
through the propeller, and is followed by a body which 
gradually allows the accelerated stream to unite. This 
table only contains the results of a portion of the models" 
tried, but they have been selected as being those of the 
greatest interest, and giving the highest efficiency. The first 
column in the table will,theauthor hoped, explain itself for 
the most part, but in it there are some terms used which re- 
quire explanation. He believed Mr. Froude was the first to 
show thatthere wasa particular speed of running forany screw 
propeller which gave the best results,and that thisspeed cor- 
responded to that which gave about 20 percent. slip. This 
speed of turning is recorded on the table in the line marked 
“revolutions at maximum efficiency,” and is calculated for 
a speed of four and a-half knots, at which speed the launch 
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was run in the experiments given. The line “thrust at 
maximum efficiency” is the thrust of the propeller available 
for propulsion at the before-named rate of turning and s 
through the water. But the figures in this line refer to pro- 
pellers of various diameters, and cannot therefore directly 
give any relative idea of the thrust of the several pro- 
liers Another line has therefore been prepared, marked 
‘thrust due to 12in. diameter,” and gives the relative 
performance when the diameters are equal. The line 
marked “velocity due to pitch of leading edge” is of 
interest. as it shows how far the idea has been realised 
of a the leading edge of the or cut the 
n 


at 910 revolutions instead of 600, and the efficiency will 
be only ‘36, or about half its proper value for the pro- 
peller. In examining the velocity due to the leading edge 
of the various propellers, No. 10 has a slight excess over 
the undisturbed stream, which stream is equal to 4} knots, 
and in No, 10,, in which the form is changed so as to give 
a greater increase of pitch in the width of the blade, the 
speed of the forward edge is less than 44 knots, but the 
efficiency is reduced. In the guide blade propeller the 
speed of forward edges is greatly less than the initial 
speed of the stream in which they work, except in one of 
large diameter—No. 7—designed for a lower thrust, the 


boss was placed in a larger tube. It would appear that 
the amount of,contraction obtained in the models 6 and 9 is 
that best suited to Le sna where a high efficiency is re- 

uired, which cannot be sacrificed to give increased thrust. 

‘able No. 2 gives some particulars of the Lightning. The 
first column relates to the vessel when fitted with No. 3 
propeller, and the other columns to the same vessel as 
afterwards fitted with No. 6, propeller, No. 6, in the 
second column having three blades instead of two, It will 
be observed that co-efficient obtained with the new pro- 
peller is good, except in the last experiment; and the 


Admiralty intend repeating this experiment, as there 
water —ithout striking it. comparing the three types | contraction of the stream being less as the same size of | appeared to be some considerable falling-off in speed 
TABLE I, 

Dimensions of Model Propellers, and Results obtained. 

Name of propeller. No. 2. | No. 11. | No. 3. | No. 3. | No. 10. | No. 10. | No. 103. | No. 10,. | No. 10;. | No. 10. | No. 6, | No. 65. | No. 7;. | No. 9%. | No. 9. | No. 6, 
Date of experiment ... ... ... July, °79 | July, ’80| July, June, ’80 July, ’80 July, ’80 | Aug., ’80 | Aug., ’80 | Aug., 80 t.,’79 Sept.,’79 | Nov., 79 | April, ’80| April, ’80/ J 
Diameter of propeller ... ... in inches 7 11°32 9 11°32 11°32 11" 11°32 11°32 11°32 8 8 8 8 8 
Pitch on for edge ... ... pe 1} 14 9°42 9°42 | ll 12 11 ll il il 10 10 17°75 12°23 12°23 10 
Pitch on after edge... ...  ... ” 1 14 1114 11°14 13°64 15 144 13°64 13°64 13°64 195 194 21°25 71°6 71°6 195 

Length of guides in inches 2 2 1 1 1 1 
Diameter of boss |. 24 2h 24 24 2} 2} | 4 3 24 

ao, eee | | ¢ 3} 123 12} 123 123 12} 8 

Velocity due to pitch of leading | 

6°04 5°17 4°65 | 47 44300552 4°75 4°6 41 3°62 5°83 3°52 3°77 3°7 
Thrust in pounds due to 12in. diameter | 12°6 121 12 = 163 23°4 168 225 191 16°3 31°5 26°4 21 32°6 50°6 22°5 
Revolutions atmaximum efficiency ...| 700 450 600 1100 510 475 490 | 575 525 510 500 440 350 375 450 
Thrust at ditto... ... ... ... im Ibs, 103 63 W7t 14h 204 15 20 17 144 14 11g 114 144 | 22°5 10 
Maximum efficiency. ... ... | | “816 | 49 63 “614 | 56 065 53 | “644 
of propellers experimented on, it will be seen that the TaBLE II, 2k during this trial. With to steering, the improve- 
—- does not vary much between them, the lowest H.M. Steam Torpedo Vessel Lightning. ment is very marked, and the power of turning the boat 
being the simple screw with uniform pitch. The experi- | Stokes Bay. Themes. Stokes Bay. | against any extra resistance, which the trials do not show, 

01 e the highest place in efficiency. for although 0. 0. the great reduction in the diameter of the propeller 
No. 3 propeller Ta, type PePropeller. | Sft. 10in. reduced to 3ft In the Lightning the propeller 
gives only ‘635 on one hand, and ‘64 when tried again; 1881. 1881. is enclosed in a tube which carries the guide blades 
while No. 6,, 6,, and 6, give tively 665, ‘663, ree as within its after-end, and the part which has been 
and ‘644. The propeller No. 3 had long narrow blades, | Displacement 2s tons about 


which were inconvenient, and did not allow the 
engines to be run as fast as has since been found neces- 
sary to fully utilise the capacity of the engines in the 
first-class torpedo boats, which are now ‘fitted with pro- 
pellers having wider and shorter blades, giving greater 
for the same boat and engines. No. 10is a model of 
e propeller now used in the second-class torpedo boats 
built by his firm, and was tried against a model of the 
common screw of the same size, No. 11 in the table; the 
result being considerably in favour of No. 10, which gave an 
efficiency of over 635. In the comparison of efficiency 
if we may exclude No. 3 and take only those propellers 
that may be run at a high turning velocity, the guide 
blade propellers are the best, and Nos. 6, 6, give above °66. 
These propellers require to run too fast for the engines if 

_ fitted to the first-class torpedo boats, and the Lightnin 
was fitted with one of the form of which 69 is a model, 
the rap: Age this case being about ‘64, The experi- 
ments on No. 3 in table indicate the same propeller as 
No. 3, but the trim of the ee launch was altered 
so as to allow the ends of the blades to just break 
the surface of the water, as described by Professor Rey- 
nolds in one of his papers read at this Institution. 


If this propeller is used to do the amount of work it can | Spee4 


do best, when properly immersed (namely, exert a thrust 
of 6; Ib. at 44 knots), when breaking the surface of the 
water and giving the same thrust, it will require to run 


V3 
LHP." 147 151 151 
Revolutions of en 
gines per minute 354 _ 
Speed in knots .. 8s roll 177 19-02 
Time required to |p 3—50$ Power P1—34 
P —483¢ Power (P1—8 
Full 
Power 
Diameter of pro- 
5ft. 10in. Sft. Sft. Sft. 
Number of blades 38 2 2 
Immersed _ surface 
ton dis: 
ment at 34 tons 
ent .. 241 241 
TABLE III. 
Shallow Draught River Steamer. - 
Date +e ee ee «+ October, 1882 .. .. 18 October, 1882 
p.c. 
V3 D: 
tap. 85°2 112 
Revolutions minute 480 _ 
Diam ter of proper ‘No. 9, isin, 16in. 
Number of gesagt 2 2 
Immersed surface per ton 
placement at 9°8 tons dis- 61°83 sq. ft. 61°83 sq. ft. 


described as the body is carried by the rudder, of 
which it forms a part. In order to ensure ample steering 
power, the tube was fitted with two curved pieces fitting 
against the outside on either side, and these were so 
actuated as to come out and form an additional rudder 
when the helm was put over to any considerable angle, 
ae ing in their places, however, for small angles of the 
tiller. e author then described a shallow river steamer, 
propelled by two guide blade propellers, the hull being 
— formed to adapt the propellers to a very shallow 

ught. A hull of such dimensions has a very large 
immersed surface for the displacement, being in this case 
61'3 square feet per ton, and very unfavourable to the 
displacement co-efficient. When this fact is allowed for 
he thought we must consider that this boat gives a good 
result, but the most curious thing conn with this 
shallow steamer is that when one engine and propeller 
only are used, and the other propeller is still on the boat, 
pas | not turning, the performance of the vessel with one 
propeller appears to be better than when both are used ; 
at the same time, their very small diameter must be 
remarked, and also the moderate speed of engines required. 
But in order to attain this last result, it was necessary to 
use a form of blades with a long pitch—see 
col, 6, in table; this entailed reduced efficiency only ‘577, 
and rendered the action of the propeller very imperfect 
when going astern, but the way of the boat could be 
supped about two lengths, 
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LONDON STREETS AND SEWERS. 


We give the following figures because they supply information often wanted and not easily obtained. They illustrate ve 
They are taken from a return made to an order of the M 


metropolis. It will be understood that they do not inc 


lude “the City.” 


fully the enormous growth of the 
etropolitan Board of Works of the 


3rd February, 1882, and show the total amount of works executed by the vestries and district boards of the metropolis from Ist January, 1856—the date of the Metropolis 


Local M: 


lamps, and the length of streets and roads under the jurisdiction of each body :— 


ment Act coming into operation—to 25th March, 1881; also the total expenditure on such works, the increase during that period of the number of street 


1. | 2. 3. 4. 5. 6. 8 % | 10, 
| 
Total expenditure on of streets 
| New Cost of new sewers | Expenditure on other Superficial area of Cost of paving Expenditure on other works, povieg, = } Pe} Cn of 
Parish or district. Pe constructed. sanitary works. paving laid down. works, | street improvements. | = improvements ioe vestry or district 
| rom columns 3, 4,6, ac | 
| and 7. | 1856. 1881. 
miles. yards. £ s. d. square yards. £ a a. | £ s. miles. miles, 
St. Marylebone 28 0 161,616 0 0 | (not stated) (not ascertained) 567,632 0 0 | 156,800 0 0 886,048 0 0 138 | 594 | 60} 
St. Pancras ... ... ... ...| 22 1656 85,670 0 0 | 344,923 0 0 854,560 280,444 0 0 | 35,859 0 0 746,896 0 0 | 1,977, 46} 85 
Lambeth... ... ... ... «| 71 1148 | 285,796 0 0 | 13,396 0 0 751,999 248,904 0 0 | 5,300 0 0 | 503,396 0 0 1/898 | 65. | 122 
St. George, Hanover-square... |. (not stated) 33,268 9 1 | 23,433 5 1 (c)85,795 438,109 10 10 | 22,314 10 2 517,120 15 2 64) 14 42 
St. Mary, Islington ... ...| 59 420 | 109,888 16 4 | 980,823 12 3 1,439,860 389,849 7 8 | 327,316 9 5 | 1,807,878 5 8 1,740 | 50 | 103 
St. Leonard, Shoreditch | 9 1138 | 16,977 0 0 | 5,422 0 0 874,565 236,090 0 0 | 18,797 0 0 | 277,286 0 0 294 | 46 51 
Paddington ws as| 21 431 | 90,064 18 8 48,863 18 2 250,196 64,336 16 11 60,809 1 2 264,074 14 11 700 | 21 | 444 
Bethnal Green... .| 15 1122 | 24,636 0 0 3,289 5 1 428,871 144,905 10 7 2,018 810 | 174,849 4 6 272 | 34 | 43 
St. Mary, Newington .| 24 1514 | 46773 4 8 | 41,082 811 168,680 60,839 110 | 50,400 8 8 199,095 3 8 264 263 | 364 
Camberwell 2,500 0 0 271,371 106,000 0 0 | 198,258 0 0 | 449,758 0 0 | 1,609/ 32 | 70 
St. James, Westminster ..| (not stated) | 24,654 2 7 | (not stated) (not stated) 138,510 15 9 | 5,083 0 2 | 168,247 18 6 50 | 124] 13 
| 1 1736 | 3,122 14 7 | 24,691 17 0 198,368 74,437 10 4 | 45,984 18 3 148,237 0 2 55 | 194 19} 
Chelsea ... | & 2728 | 28,203 3 9 | 3,313 17 10 1,108,688 198,181 12 3 | 24,048 8 1 | 253,747 111 473 | 194 31 
Kensington ... ... "| 40 920 | 140,136 0 0 3,011 14 7 (a)318,315 200,861 0 © | (626,738 14 7 | 370,747 9 2 | 8,021) 235] 704 
St. Luke, Middlesex ... ...| 5 72 | 10,509 0 0 1,900 0 0 111,525 56,892 0 0 142,588 0 0 | 211,889 0 0 28 | 144 14} 
St. George, Southwark... ...) 5 565 | 7,940 0 0 | 6,387 0 0 169,141 105,632 0 0 | 600 0 0 | 120,559 0 0 100 | 22 | 24 
Bermondsey ... ... ... «--; 12 364 | 26,231 1 5 | (not stated) (see note d) 106,412 8 5 12,607 10 4 | 145,251 0 2 278 | 144] 324 
St. George-in-the-East... .... 4 1627 | 10878 0 0 | = 19,867 0 0 302,295 56,833 0 0 4283 0 0 | 91,866 0 0 | 96 | 16} | 164 
St. Martin-in-theFields ...| 0 1200 | 2350 9 6 | 11,96916 7 (not stated) 86,610 4 2 2,900 0 0 | 103,83010 3 | none 8h | 8h 
Mile End Old Tow: . GIS 950 | 2540410 1 | 1885514 8 188,292 683421310 | 13984 6 2 | 126,587 4 4 300 | 16 | 334 
Woolwich tee . (not stated) 5,990 0 0 | (not stated) (not stated) 29,025 0 0 | 11,398 0 0 | 46413 0 0 206} 11 | 19 
Rotherhithe ... 14 324 19,259 0 0 | (not stated) 216,560 65,622 2 4 6,559 13 9 91,440 16 1 107 6 15 
Hampstead... 16 487 | 65,727 1 «1 218 4 0 107,633 36,020 2 8 1,765 411 | 103,73012 8 967 | 184] 35 
Whitechapel ... 5 403 | 29069 0 0 | (mot stated) (not stated) 139,204 0 0 88,268 0 0 256,541 0 0 176| 21 | 21 
Westminster ... (not stated) 15,778 14 7 | 72,779 15 11 (not stated) (e)215,806 11 7 | 12,722 710 | 317,087 911 435 | 24 27 
Greenwich | 78 1751 | 219,328 0 9 (not stated) 122,641 141,549 5 6 | 2,097 11 5 | 362,974.17 8 968 | 35 | 68 
Wandsworth 183 260 327,150 0 0 | 86,776 16 11 480,363 146,667 0 0 21,403 4 4 581,997 1 3 2,585 | 55% | 120 
Hackney | 34 385 | 66245 0 0 | 130,150 0 0 452,700 181,300 0 0 3,638 0 0 381,333 0 0 | 1,244) 304] 899 
St. Giles | 5 515 | 29,351 0 0 | 181,668 0 0 284,061 173,697 0 0 5,988 0 0 390,704 0 0 57 | -17 153 
Holborn . | 3 1742 28,550 1 4 | (not stated) 370,629 72,299 3 2 1,765 11 3 102,614 15 9 93 | 11g] 11g 
Strand . oo Bee 4 9,938 0 0 | 7,111 0 0 157,525 79,918 12 10 14,109 0 0 | 111,076 12 10 none 10 10} 
Fulham . | 56 440 | 97,701 0 0 | 53,698 0 0 228,029 72,0385 0 0 9,393 0 0 | 232,827 0 0 1,114 164 484 
T.imehouse 9 989 | 9,964.17 3 | (not stated) (not stated) 117,513 9 6 87,180 18 9 | 214,659 5 6 187 | 22 25 
Pophr ... ... ... ... ...| 28 390 41,230 5 1 | 24,100 1 5 | 320,964 156,316 6 6 25,231 5 3 | 24687718 3 | 771 | 52 
St. Saviour’s, Southwark 1 573 6,888 16 5 1,164 14 9 409,845 | 77,686 7 2 2644 0 0 | 8833318 4 | 117/] 6 s 
Plumstead... ... ... | 2 0 53,970 0 0 20,000 0 0 | 404,360 | 47,154 0 0 11,052 0 0 132,176 0 0 1,261 | 97 61 
Lewisham... ... 23 «644 | 56,771 0 0 (not stated) 266,810 98,726 0 0 22,649 0 0 178,146 0 0 | 2,749 | 26 53 
St. Olave, Southwark 0 1281 864 0 0, 31,372 17 0 | 401,234 | 54,759 13 7 20,712 3 2 107,267 13 9 | 50! 6} 6 
Totals 919 309 2,310,890 7 2 | 2,162,76919 9 11,745,875 5,535,073 7 5 1,504,831 16 1 | 11,513,565 10 5 | 26,444 | 9254 |1607§ 


(a) Exclusive of macadam and gravel roadways. (0) Further 
laid since 1874. (@) Superficial area not given; 


improvements now in progress, authorised by the K 
length of streets, &c., repaved, 34 miles 1729 yards. 


Improvement Act, 1880, not included. 
(e) Includes cost of road repairing. YY) U 


(c) Total for wood paving only 
Up to 25th March, 1882. ™ weed 


No discussion followed ; the paper was read too late in 
the day and to a thin audience. Several persons thanked 
Mr. Thornycroft, and Mr. F. C. Marshall expressed the 
sense of the meeting when he said that such papers could 
not be discussed offhand, and hoped that in future the 
papers would be in the members’ hands a few days before 
they were read, so that they might be mastered and 
checked. This concluded Wednesday’s business. Our | 
account of yesterday’s proceedings we must reserve for | 
our next impression. 

It may well to explain that Mr. Thorneycroft’s 
defiector consists of a tube with a projection behind, in 
which tube the screw is placed, as shown in the annexed 
sketch. Here Ais 
the tube fixed in 
the dead wood, or 
in the rear of the 
stern front; B is 
the screw ; E screw 
shaft; D D deflect- 
able blades fixed in 
the tube; Ca fixed 
solid block, same 
diameter as the 
screw boss, It 
will be noticed 
that the increase 
of thrust obtained was very great, but the advantage 
was to a Jarge extent neutralised by the friction of 
the water passing through the ring A. The velocity of 
the water driven astern is augmented, and this is flatly 
opposed to the principle which Rankine has laid down, and 
on which it is worth while to insist here that, other things 
being equal, that is the best propeller which drives the largest 
quantity of water astern at the lowest velocity. The second 
sketch shows the cross section of the Congo river steamer. 


steams at 12 miles an hour, propelled by two tiny screws. 
The remarkable fact is that she gets on as well with one 
screw as with them both—at least, so Mr. Thorneycroft 
gave his hearers to understand. Possibly he meant not 
that her speed was so high, but that her coefficient was as 
good. 


THE “LAWRENCE” ENGINE. 


| 


Lawrence engines, made by Messrs. Armington and Sims, and by centre of the combined or double excentric. Another weight on 
the Builders’ Ironfoundry Company, both of Providence, Rhode the opposite side is used merely for balance, and is fastened to 
Island. These companies are now making nearly all the engines the inner excentric C. The returning or balancing springs are 


required by the Edison Company in America, and 
at their utmost capacity in doing so. 

The Lawrence engine has found particular favour with Mr. 
Edison, who has in conjunction with the patentees, Messrs. 
Armington and Sims, introduced modifications which, we are 


| informed, render it perfectly steady in speed under the greatest 


variations of load and steam pressure. Fig. 1, page 208, isa perspec- 
tive view of the “ Lawrence ” engine, which is made in all sizes up 
to 225-horse power single, and double up to 450-horse power. 
The cylinder diameters vary by half-inches, the smallest being 
6}in., several of the strokes being what may be called “ square ” 
stroke and diameter being equal, and thus the piston speed in 
sizes below 94in. by 12in. is kept below 550ft. Above that size 
a speed of 600ft. is arranged for all. The bed-plate is of the bent 
girder type, but in certain of the small sizes is of the double 
bearing shape, with double fly-wheels, and is only remarkable for 
its stiffness, the ribs being 24in. thick, following the best practice 
in high-speed engine building in which the best results are 
obtained from what might appear disproportionately heavy 
castings. 

The cylinder is illustrated in section in Figs. 2 and 3, and a 
clear view of the piston valve and short ports is given, while the 
valve itself is shown in perspective in Fig. 4 and the steam chest 
in Fig. 5. The valve has no packing rings, but is a tube enlarged 
at each end, and after being turned and having the steam edges 
finished, it is ground to size with a lead lap. Steam is taken 
around the outer middle part of the valve, which is thus in 
equilibrium, the exhaust taking place over the ends and into a 
Y branch pipe that is led vertically downwards. The small 
bonnets at each end of valve chest enable the valve to be got at 
without removing the main cover. The valwe in the 125-horse 
power engine is 5jin. diameter, and having double admission 
opening, gives a port opening equivalent to 30in. long by 24in. in 
width. The working travel of this size would 
extreme of 5Zin. The valve motion is so arranged that the 
steam admission can be varied by the governor from the lead of 
ain, to the §th of the stroke. The piston is made very light and 
has two rings. The crosshead, Fig. 6, is of cast iron with gibs at 


bottom, which are to be set out with liners as wear takes place. | 
The crosshead pin is of steel, running through a steel bush | 


flattened top and bottom. The crank disc is shown in section in 
Fig.7. It is shrunk on to the shaft with ,,%,ths of an inch per 
inch of diameter allowed in making it. The shaft is of “gun 
iron” or air furnace cast iron, and the disc is shrunk upon it 
before finally being trued up. The Builders’ Ironfoundry Co. use 
this gun iron for all the castings of these engines, having made 
considerable use of the material for many years past. 

The governing arrangements consist of two excentrics on the 


main shafts, each of which is movable and controlled by the | 


action of two suspended weights contained in a drum—see Figs. 8 
and 9. These parts are all carried on the main shaft, C and B 
being movable on the shaft itself, and the weight E carried on a 
pin going through a hole at A by the regulator drum. When 
the weight E is by the rotation thrown outwards it carries by 
means of the link the outer excentric B in the direction indicated 


Iv our issue of February 23rd we mentioned that the Edison 
Electric Light Company, which is about to light the corridors of , 
the House of Commons, would use for that purpose an American 
engine, and we learn cn inquiry that this will be one of the 


by the arrow. But the inner excentric is by the outward motion 
of the opposite weight carried in the opposite direction. Thus 
the one excentric changes the throw and the other the real 


be 3in., with an | 


they are kept not shown, but are arranged to be always in compression, always 


| being seated upon a small bracket through which a rod passes 
and takes hold of a cap on the opposite end. 

The lubricating arrangements are worked out with consider- 
| able care, as is necessary in high-speed engines of any kind, their 
| success in continuous running depending largely upon this detail. 

The oiler used is one shown in Figs. 10 and 11, the former for 
| the guides, the latter for the crank pin. The supply of oil ma: 
| be regulated by merely screwing up or down the cover, and f 
| oil inserted through the small hole in the cover. The crank pin 
| oiling arrangement is shown in Fig. 12. The cup is mounted on 
| a stirrup of steel carried by an arm in a bracket, and around 
| the outside of this stirrup are stretched two thicknesses of fine 
| lamp wick. Each time the connecting-rod head comes up, the 
| Blade in the oil cup on it wipes along the unsupported lamp- 
| wick and takes a small portion off it. The crosshead pin is 
| similarly lubricated. The lubricator shown on the steam pipe 
in the perspective view is one that we believe has not been 
previously illustrated, and is the Siebert “ sight-feed ” lubricator 
—see Figs. 14 and 15—made by the Siebert Cylinder Oil Cup 
Company, Water-street, Boston. 

A horizontal pipe A is brought from the main steam pipe out- 
wards, then fitted with cock L and turned down as at F. In 
this unprotected pipe the steam condenses, and the water column 
thus formed is admitted by valve J to the under side of a cup D 
filled with oil, the only escape being at the top through a central 
vertical pipe leading to gauge glass E, which communicates by 
pipe B and valve K with a lower part of the main steam pipe. 
The gauge glass being also filled with “condense water,” the oil 
| passes from the small interior pipe with a velocity due to the 
| head of water in pipe F up through the water in the gauge glass, 
| being readily seen in doing so, and being capable of ail ranges of 
| regulation from a steady stream to one drop in three minutes. 


There is now running at the Waterloo Terminus of the South- 
| Western Railway a Lawrence engine driving two Edison 60-light 
dynamos and lighting some 120 Edison incandescent lamps. 
| This machine, which is 15-horse power nominal, is running 300 
revolutions per minute, and at that rather trying speed is per- 
fectly satisfactory and steady. It has a double disc crank and a 
bearing on either side of remarkable length, as are all the bearing 
parts, and the governor is fitted to the arms of one of the two 
fly-wheels, actuating a single excentric with apparently excellent 
results. A 20-horse power Field vertical boiler supplies the 
motive-power, and the whole installation is in one-half of an 
arch under the Windsor side of the station, the other half ef the 
arch being occupied by the Brush dynamo and Wallis and 
Steeven’s semi-portable employed in lighting the ‘main line and 
_ new station. 
It seems a pity that American, instead of English engines, 
should be used for these purposes. 


gt of the 
t. long, 39ft. beam, and 28ft. depth of hold, with a gross 
te sixteen firs 
passengers, Her cylinders are 38in. 
by 76in., and the stroke 45in, Her nominal horse-power is 2000. 


A! =: 
LAVA AYA 
This remarkable craft draws but 12in. of water,and yet 
LAUNCH.—The s.s. Kowshing was launched from the Barrow 
on last. The boat is the 
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RAILWAY MATTERS. 


Awone Turkish projected lines are a railway line between Antioch 
and Sonedie, on the Mediterranean, and one between Saint Jean 
d’Acre and Dijisri-Mudjaina, on the Jordan. 

Tue London and North-Western Railway Company is going 
to erect a new city station at Lichfield, on the South Staffordshire 
branch, which will be adapted to the increasing requirements of 
the city. 

Tue Chicago Railway Aye says that enterprises now under way 
indicate that at least 1000 miles of new track will be laid during 
1883 in Dakota and Western Minnesota alone. ‘‘ Anything like 
a similar rate of construction throughout the West would 
nae the total mileage for the year over the remarkable record 
of 188: 

THERE is a stationary engine at the Baldwin Locomotive Works 
which was built by Mr. Baldwin nearly fifty years ago. The guide 
bars are of cast iron, and have been in use ever since the engine was 
built. Those who have noticed the bars for many years past say 
that no preseptible wear is apparent, and that they will probably 
last a long time yet. The engine is running regularly, and drives 
a part of the machinery in the boiler shop. 

Messrs. JOHN A. RogBLING, Sons, AND Co., recently sent from 
Trenton, N.J., to San Francisco, a wire rope, l}in. in diameter 
and over four miles long. It is for a cable street railroad in San 
Francisco, and, it is claimed, is the longest and heaviest wire rope 
ever made in the United States. The rope weighed about twenty- 
five tons, and was loaded on two flat cars secured together by 
chains, in addition to the usual coupling. It was sent over the 
Pennsylvania Railroad. 

On the Paris, Lyons, and Mediterranean line, an express from 
Marseilles to Paris makes 863 kilometres, or 535°06 miles in 17 
hours 9 minutes, losing 1 hour 10 minutes standing at stations, 
which leaves 15 hours 59 minutes for actual running time, with an 
average speed of 33) miles per hour. Its best time is between 
Avignon and Marseilles, where it makes 44°2 miles per hour. On 
the Chemin de fer d’Orleans, the express Paris-Bordeaux makes 
44°7 miles per hour between Angouleme and Coutras. 

Tre Railway Age publishes a summary of railway construction 
in the United States for the year 1882. The account covers only 
the main track and shows the construction in States and territories. 
On 342 lines the aggregate is 11,343 miles, or about 2000 miles 
more than in 1881, which exceeded any previous year by 2000 miles. 
The construction is divided as follows :—Five New England States, 
534 miles; four Middle States, 1315} miles; five Middle Western 
States, 20774 miles; eleven Southern States, 14904 miles ; four in 
Missouri river belt, 20634 miles; five in Kansas belt, 21574 miles ; 
five in Colorado belt, 1165 miles ; six in Pacific belt, 1020 miles. 

A BILt providing for the construction of a new direct railwa 
line between Calais and Marseilles has been laid before the sama | 
Chamber of Deputies. It is proposed that the line shall run from 
Calais, vid Boulogne, Abbeville, Beauvais, Pontoise, Paris, Nevers, 
Lyons, and Avignon, to Marseilles, with branch lines to Genf, 
Cette, &. The promoters recommend their bill to the Chamber 
on the ground that the opening of the Gothard: line has seriously 
threatened the traffic throughout France with Italy, and that it is 
urgently nece: that France should take prompt steps to 
re-establish the claims of Marseilles over those of Genoa as a 
shipping port. 

AccorpiNnG to the German press, a committee, established at 
Kempten, has, in conjunction with several Bavarian am, 
a upon the Austrian Government the construction of the pro- 
— railway from Innsbruck to Imst, on the Bavarian frontier. 

e extension of the line to Augsburg, vid Partenkirchen, and to 
Ulm, vid Kempten, is also spoken of. The section from Innsbruck 
to Imst is about 56 miles long, and is estimated to cost slightly 
over £1,000,000. It is remarked that this new line and its connec- 
tions would Lage A regain for the Austrian lines a good portion 
of the through traffic for the East, which the opening of the St. 
Gothard tunnel has lately diverted from them. 

TREE planting by railroad companies formed the subject of an 
interesting paper recently read at the American Forestry Congress, 
at Montreal, by Professor Hough. It was stated that since there 
were in the United States about 100,000 miles of railway, the 
advisability of tree planting by railway companies for construction 
and maintenance was an important question, from 2200 to 3000, 
and ever 3500, ties being used in a mile of rails. The average 
duration of sleepers is from five to eight years, and consequently from 
30,000,000 to 50,000,000 a will be required for 100,000 miles of 
railway. Putting 500 as the product of an acre of woodland, from 
60,000 to 100,000 acres will have to be cut every year, and as it 
takes thirty years for a tree to grow to the right size, the railways 
will require from 2,000,000 to 3,000,000 acres—or 3126 to 4687 
square miles—of forest to keep up the supply. 

THE Wochenblatt, of the Austrian Architects’ and Engineers’ 
Association, remarks that during the present winter the Gothard 
Railway has had “~— opportunities of experiencing the attack 
of the elements, pprehensions would seem to have been 
at one time entertained that during snowy weather the traffic 
would be found to be seriously impeded in the northern portion, 
but so far this would seem not to have been the case. The large 
snow ploughs have demonstrated their utility, and when the 
masses of snow were too large to be thus overcome, hundreds of 
labourers have rapidly cleared away such impediments. Though 
the snow has been more than 3ft. deep, no interruption of the 
traffic has taken place it would seem. Strange to say the snow has 
been in greater quantity on the Italian than on the Swiss portion 
of the line. The semaphores do no appear, however, to have 
worked satisfactorily, and it is in contemplation to establish for 
the winter service some different arrangements in this respect. 

THE extensions which are now being rapidly carried out at the New- 
street Railway Station, Birmingham, of the London and North- 
‘Western and Midland Railway Companies, will, it is claimed, when 
complete, render it thelargest station in the world. The station will 
cover more than eleven acres, and the cost of the alterations is esti- 
mated at £250,000. There will be two main roofs of curved shape, 
constructed on the arched principle, and they will be about 600ft. in 
length and 70ft. in width. e roofs will cover an area of 40,000 
square feet, in which there will be three platforms. The new plat- 
form accommodation will be nearly t. in length. The mouth 
of the tunnel on the side of the Market Hall is carried some 
240 yards further away from the station, and a series of girder 
bridges is to be erected between the different streets, The plan of 
the extension has been designed by Mr. Francis Stevenson, the 
London and North-Western Company’s engineer-in-chief. The 
contract is in the hands of Messrs, Nelson and Co., of York, 


THE transfer steamboat Maryland has recently been thoroughly 
overhauled, and has received many improvements, and has again 
been put on the transfer ferry between Harlem River station and 
the Pennsylvania Railroad station, in Jersey City, by the New 
York and New England Company. According to The Railroad 
Gazette, the old Maryland is now over thirty years old, and will be 
remembered by many thousands of travellers and old soldiers. 
The boat was built in 1852 for the Philadelphia, Wilmington, and 
Baltimore Company, and at that time was believed to be the 
largest ferry-boat in the world. For a number of years she was 
used to transfer trains across the Susquehanna, between Perryville 
and Havre de Grace, When the war first broke out, and the rail- 
road between Baltimore and  ccmage os was broken by the burn- 
ing of the pe oo near Baltimore, the boat was for some time in 
ce, troops and stores from Perryville 
to polis, After the bridge over the Susquehanna at Havre de 
Grace was built, she was laid up for several years, and in 1876 was 
—_ by the New York and New England Company, and placed 
on the route between the Harlem River and Jersey City, and has 
since been actively employed until laid up for repairs a short time 
ago. 


NOTES AND MEMORANDA. 


Last year France imported 481,084 tons more, and exported 
161,475 tons less coal t in 1881, so that her consumption of 
foreign fuel has increased by 642,559 tons, 

THE process of desilverising lead ores has greatly increased the 
roduction of lead in the United States, which has increased—not, 
owever, entirely owing to this cause—during the last forty years 

from 30,000 tons in 1842 to about 138,000 tons in 1882. 

Ata recent meeting of the Académié des Sciences, M. Boussin- 
gault showed the members an old bronze chisel found in Peru, of 
the Incarial period, remarking that he had never been able to 
produce the hardening to which the old bronze was supposed to be 
subjected. 

THE colour industry utilises lange ges all the benzene, a large 
proportion of the solvent —_ a, all the anthracene, and a por- 
tion of the naphthaline resulting from the distillation of coal-tar ; 
and the valve of the colouring matter thus produced is estimated 
by Mr. Perkin at £3,350,000. 

THE iron steamer Bangor was built for the Bangor U.S.A. Steam 
Navigation Company torun between Bangor and Boston as an outside 
freight and passenger boat in 1844, by Messrs, Betts, Harlan, and 
Hollingsworth, She had three masts, was schooner rigged, and 
had twin screws. She was the first iron steamer built in America, 
and the first iron steamer to enter Boston Harbour. 


For cleaning a greasy finishing file there is nothing better thana 
burning over the forge fire, in the flame of an alcohol lamp, or of a 
gas . The burning should be done by a gentle passage to and 
ro through the flame, until the grease on the file burns with a 
blaze. Then the blaze should be blown out and the file be 
carded. When cleaned, dip the file into a jar of lye, and clean in 
pure water. 

THE amount of light given out by a gas flame depends upon the 
temperature to which the particles of solid carbon in the flame are 
raised, and Dr. Tyndall has shown that of the radiant energy set 
up in such a flame, only the part is luminous; the hot products 
of combustion carry off at least four times as much —_ as is 
radiated, so that not more than one-hundredth part of the heat 
evolved in combustion is converted into light. 

THE Chemiker Zeitung quotes from a German journal devoted to 
the sugar industry an advertisement asking for the services of an 
‘academically educated chemist, fully acquainted with the manu- 
facture of sugar, who can undertake in summer the coppersmith’s 
work, or the oversight of the teams of draught oxen.” This is a 
little worse than an American ironmaster, who wanted a chemist 
capable of keeping a watch on his phosphorus and teaching the 
cornet for labourer’s wages. 

In the first machines by which ice was successfully made to an 
extent, ether was the agent by which the heat was absti 
In 1850 to 1853, Professor A. C. Twining, of Hudson, Ohio, 
succeeded in practically demonstrating the feasibility of this 
process, and in 1858 an inventor named Harrison, of Geelong, 
Australia, made similar experiments in London with the same 
substance, he having produced from 50001b. to 6000 lb. of ice per 
day with an engine of 10-horse power. 

THE great efficiency of gas as a fuel results chiefly from the 
circumstances that a pound of gas yields in combustion 22,000 heat 
units, or exactly double the heat produced by combustion of a 
pound of ordinary coal. This extra heating power is due partly 
to the freedom of the gas from earthy constituents, but chiefly to 
the heat imparted to it in effecting its distillation. Recent 
experiments with gas-burners have shown that in this direction 
also there is much room for improvement, 

AN ounce of coal represents an amount of energy which, if 
entirely expended in doing work would raise 695,000 lb. one foot 
high against the force of gravity, or would do 695,000 foot-pounds of 
work. In an ounce of gunpowder is stored about 100,000 foot- 

unds of energy. An ounce of zinc represents a store of only 

13,000 foot-pounds. An ounce of copper represents a store of 
about 69,000 foot-pounds only. An ounce of hydrogen gas will 
yield, by combining with oxygen, 2,925,000 foot-pounds of work. 

THE first spinning frame made in the United States, which is in 
the care of J. W. P. Jenks, the curator of the Brown University, 
Rhode Island, was not the invention of Samuel Slater, as has 
previously been stated, but was constructed by him from a model 
of the old Arkwright frame used at that time in England. Pro- 
fessor Jenks is on the point of negotiating with the Rhode Island 
Society for the Encourag t of D tic Industry, to whom the 
machine belongs, to allow it to be sent to the American Museum 
of the Smithsonian Institute at Washington, as the place it now 
occupies in the basement of Rhode Island Hall is not guitable, and 
in a short time it will be destroyed by rust and rot. One of the 
three carding machines, together with a cotton wheel used by Mr. 
Slater in 1790, are also in the Museum. 

For resharpening file teeth acids have been employed, and to a 
certain and limited extent they are valuable. For this process the 
file must be chemically clean. This is insured by a soluble alkali, 
as lye, or an immersion in benzine, or naphtha, or spirits of 
turpentine, then a bath in clean warm water. The cleansed file 
may be placed point down in a jar of acid made up of half nitric 
acid, half sulphuric acid, and the combined amount of water—that 
is, as much water as the quantity of the two acids. The file, 
resting toe down, may remain in this solution an hour or more, 
according to the depth of the teeth. Buta much simpler method 
is to wash the cleansed file with the pickle at the foundry, and 
when it dries off wash it again, repeating the process several times, 
- finally washing off with clear water or with lye water and 
clear water. 


THERE is an automatic clock at the Stock Exchange, which has 
now performed very well for six months, invented by a M. 
Dardeme. The winding apparatus consists of a small windmill, 
fixed in a chimney, or any other place where a tolerably constant 
current of air can be relied upon. By means of a reversed train 
of multiplying wheels this windmill is continually driving a 
Hughens’s endless chain remontoire, a device well-known to clock 
makers. A pawl acting on a wheeb prevents the motor from turn- 
ing the wrong way, and, by a simple arrangement, whenever the 
weight is wound up right to the top, the motion is checked by a 
friction brake pplied to the ter by theraised 
weight lifting a lever. hen the weight is thus raised to the 
top the clock has a sufficient store of energy to go for eight days or 
more, so that it will be seen that itis by no means dependent ona 
regular current of air. The Belgian Government has for the past 
two years adopted this system of clocks on the State railways, and 
we are informed that they are now being tested by certain Eng- 
lish railway companies with a view to their adoption. 


Mr. G. F, Kunz, in a paper read before the New York Academy 
of Sciences, describes a mass of amber 20in. long, 6in. wide, and 
lin, thick, and weighing 64 0z., found at Kirby’s marl pit, on Old 
Man’s Creek, near Harrisonville, Gloucester County, New Jersey, 
about twelve months ago. A tin. section showed a light greyish- 
yellow colour. A section ljin. thick showed a light, very trans- 

rent yellowish-brown colour, The entire mass was filled with 
area al-shaped cavities filled with glauconite or green sand, and 
a trace of vivianite. The hardness is the same as the Baltic 
amber, only slightly tougher and cutting more like horn, and the 
cut surface showing a curious pearly lustre, differing in this 
respect from any other amber yet examined by Mr. Kunz. This 
lustre is not produced by the impurities, for the clearest 
show it the best. It admitted of a very a. The specific 
gravity of a very pure piece of the carefully selected amber is 

061, which is the lowest density on record, the usual amber 
range being from 1°065 to 1°081. It ignites in the same way as 
other ambers. It was found at a depth of 28ft., in and under 20ft. 
of the cretaceous marl, the amber being found in a 6ft. stratum of 


MISCELLANEA. 


Ovt of the eighteen competitors, the first premium was awarded 
to Messrs. J. Oswald Gardiner and Co. for their designs for the 
a Market roof competition, advertised in our issue of 

ebruary 16th. 


ag ge of the Alaska, which arrived at Queenstown from 
New York, early on Wednesday morning, was seven days three 
hours thirty-six minutes, her runs being as follows for each of the 
days—304, 410, 393, 410, 355, 399, 395, and 232 miles. Her best 
run, 410 miles, represents a speed of a little over 17 miles an hour. 

THE new lessees of the Theatre-Royal, Edinburgh, have resolved 
to light up this theatre after June by electricity, and have entrusted 
the work to Mr. J. E. Jackson, manager of the Electric Carbon 
Storage and gen Manufacturing Company of Scotland, 
Leith. The lights will be a combination of the self-regulating 
dynamo, Forbes accumulators, arc, and incandescent lamps. 

On Tuesday week the Greenock Harbour Trust agr by 
thirteen votes to eleven, to go on with a scheme to bridge over 
the entrance to the West Harbour, Greenock, so as to render, as 
far as possible, the line of quay along the foreshore continuous, The 
cost of the undertaking capitalised will be about £20,000. An 
influential memorial, and alsoa letter from the Caledonian Railway 
Company, were submitted in support of the scheme. 


Mr. W. H. WHITE has resigned his appointment as Chief Con- 
structor at the Admiralty, and will cease duty on the 31st inst. 
After that date he will enter upon his new duties with Sir W. G. 
Armstrong, Mitchell, and Co., of Newcastle-on-Tyne. In accepting 
his resignation, the Lords of the Admiralty have officially expressed 
to Mr. White ‘‘their appreciation of the valuable services he has 
rendered to the country, and of the zeal and great ability he has 
devoted to the very important duties with which he has been 
entrusted.” 

A COMPETITIVE trial of stone breakers has been arranged between 
the Farrell Foundry and Machine Company, makers of the Blake 
Stone Crusher, and the Gates Ironworks Company, makers of a 
machine which they call ‘‘ The Greatest Rock Breaker on Earth.” 
Mr. Marsden, of the first-named concern, and Mr. Gates, president 
of the latter company, have arranged the details, which provide 
that the competitive test should take place within sixty days, near 
New York. Due notice of the time and place selected will pro- 
bably be given for the information of those interested, 

AT a meeting of the Institute of Iron and Steel Works Managers 
last Saturday, at Dudley, a discussion took place upon fettling in 
puddling furnaces. Mr, A. H. Hutton observed that the founda- 
tion of the whole chemical part of the business was the basic pro- 
cess, and that anything which contained a large quantity of per- 
oxide of iron must make a good fettling. Mr. Joseph G. Wright 
said the best all-round fettling he could find was ball furnace 
cinder. Other members showed that where a clean iron of good 
heating properties was required a clean fettling was also requisite. 

A MEETING of the Cleveland Institution of Engineers was held at 
Middlesbrough on Monday night, when Mr. J. A. Knights, of 
Stockton, delivered a lecture on “‘ Ice-making Plant.” The author 
had erected at his own works a set of machinery which cost £3000, 
and is capable of making 10cwt. of ice per hour. The machinery 
is of German manufacture, and works by driving off by the 
application of heat ammonia gas from ammoniacal liquor. The 
gas is raised to a high pressure and temperature, then cooled in a 
surface condenser, and then allowed to expand where the freezing 
action is required. Mr. E, Jones, the president, occupied the 
chair, and an animated discussion ensued. 

Messrs. BELL BrorHers, Limited, of Port Clarence, are now 
putting down a second bore-hole for salt. With the bore-hole 
which they first sank they are able, we understand, not only to 
keep their nine ordinary evaporating pans constantly going, but 
they have a large storage of brine, and also supply two other pans 
near their blast furnaces, The latter pans are heated by the waste 
heats from the furnaces, and thus do the work of evaporating the 
salt free from all cost so far as fuel is concerned. Messrs. Bellare 
erecting near them several others, which will also be worked on by 
the waste heat. Part of the foundations for the new chemical 
works are now in, and very shortly the buildings will be d 

At the February meeting of the trustees of the great Brooklyn 
Suspension Bridge, engineer Martin reported bids for furnishing 
electric lights for the bridge as follows :—Arnoux-Hochausen 
Electric Company, 15,750 dols.; United States Illuminating Com- 
pany, 18,150 dols.; Schuyler Electric Light Company, 20,000 dols. ; 
Edison Electric Light Company, 21,500 dols.; Brush Swan Electric 
Light Company, 23,273 dols.; and the Fuller Electric Company, 
25,455 dols. The bids were for supplying seventy lights, the pro- 
posal to include engines, dynamos, conductors, lamps, lamp-posts, 
and everything, except the steam, necessary to make a complete 
plant. Preference was expressed for the acceptance of the second 
bid, owing to the circumstance that the lowest bidder had had less 
experience in circuit lighting. ‘The question was referred to acom- 
mittee. The cost of the bridge to date has been 14,345,686°72 dols, 

AN entirely novel cartridge has been triedin America. According 
to the inventor, the cartridge will not heat the gun, it is self- 
ejecting, has twice the propelling force of powder, and is much 
cheaper. It will also cost very much less than metallic cartridges 
of and will not be by water. Its and 
mode of preparation are secrets, but in appearance it is like r 
pulp soaked in some explosive material, and pressed into oun 
roll. The ball is attached tothe end of the roll, and the whole 
thing leaves the gun together, on the sky-rocket principle. It may 

apted to any gun, and is to revolutionise the ordnance 
departments of the world. At the trial the inventor fired one of 
the ball cartridges into a spruce log 8in. thick. The ball, it is 
said, passed entirely throvgh the log and a 2in. plank behind it, 
and flattened against a wall. After firing twelve rounds out of the 
same gun, there was noapparent heat and no fouling. 


Megssks. ROBERT THOMPSON AND Sons on Tuesday afternoon 
launched from their Southwick yard an iron screw steamer, 250ft. 
by 34ft. by 24?ft. depth to spar deck, built for the Havraise 
Peninsulaire de Navigation 4 Vapeur, Havre, under Lioyd’s special 
survey for the highest class and French Veritas, under the personal 
superintendence of Captain Montier. She has cabin att, with 
entrance from large smoking house on spar deck aft, protected 
by hood covering the stern, fitted up for captain and passengers, 
The accommodation is under the spar deck amidships for the 
officers and engineers, and for firemen and crew forward below the 
monkey forecastle. A large chart and wheel-house is fitted under 
the bridge amidships and look-out bridge. She has four large 
hatchways with steam winches and donkey boiler, patented 
windlass, patent steam quarter-master steering gear amidship, 
patent screw gear aft, &c. The machinery, of 160-horse power, is 
to be fitted by Mr. Geo, Clark, Southwick. The vessel on leaving 
the ways was named the Ville de Cadiz. 


THE sale of the site of the works of Messrs. J. and W. Allen, of 
Wallsend, to a neighbouring shipbuilding firm, is announced. This 
sale will go far to extinguish the alkali manufacture in North- 
umberland, this being the last of the works that carry on the 
manufacture on the north banks of the Tyne. The alkali manu- 
facture is about eighty-seven years old on the Tyne, Mr. W. Losh 
and Mr, Thomas Doubleday having experimented largely in the 
last two decades of the last century. Mr. Losh, in 1792, com- 
menced the manufacture at Walker—Lords Dundonald and 
Dundas, and Messrs. J. and W. Losh, John Surtees, and Aubone 
being the partners, according to theable paper of Messrs. Richardson, 
Clapham, and Stevenson, read at the Newcastle meeting of the 
British Association. Within a very few years the Walker works 
were followed by Doubleday and Easterby’s, at Bill Quay, by others 
at Felling, Jarrow, and Friar’s Goose. Twenty years ago the 
trade had attained large dimensions on both sides of the Tyne, 
there being about half-a-dozen works on the Northumberland side. 
One by one the works at the northern side have since been closed, 
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WHITWOOD SEWAGE WORKS.—DETAILS OF PUMPS. 
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In our last im 


ion we described the Scwage Works at 
Whitwood, Yorkshire, and gave illustrations of the pumping 
engines. We now give above engravings of the sewage pumps, 
and on page 204 an elevation of the engine-houre and plans of 
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the sewage tanks, &c., showing the general arrangement of the 
works. These explain themselves with what we have already 
written on the subject. 

The sewage pumps are 14in. diameter by 12in. stroke. They 


deliver 30,000 gallons per hour on the sewage farm ers 
2300 yards of 12in. main, through an elevation of 68ft. 
works form an excellent example of what small sewage works 
ought to be. 


BREWTNALL’S SUSPENSION FOR ELECTROLIERS. 


Tue object of this invention, by Mr. A. Brewtnall, of Streatham, 
is to enable the principle of the ball-and-socket joint to be applied 
to the suspension of electroliers and to the mounting of other 
swinging or movable fittings for the electric light by providing 
through the medium of this joint for the maintenance, unbroken, 
of the electrical circuit, when the electrolier or other fitting is 
swung or rotated. This is attained by constructing the ball, and 
its socket, in segments, of metal, separated from one another by 
segments, zones, or parts of insulating material, the metallic 
segments or portions of the socket corresponding to similar seg- 
ments or portions of the ball, and in contact therewith over a 
sufficient extent of surface to permit of the free motion of the 
ball in its socket without breaking the electrical connection 
between the corresponding segments or parts. 

The joint is illustrated in the accompanying engraving, in 
which Fig. 1 is an elevation, and Fig. 2 a central vertical section, 
of one arrangement of ball-and-socket for the suspension of an 
electrolier. In this arrangement the ball-and-socket are con- 
structed of a sufficient number of zones or segments to afford a 
return circuit without using for this purpose the external metal 
of any part. Figs. 3 and 4 are similar views of a ball-and- 
socket in which the external metal is used for the return circuit. 
Figs. 5 and 6 respectively show the application of the ball-and- 
socket joint to the first and intermediate joints of wall brackets. 
In these figures the arrangement is similar to Fig. 4, but the 
arrangement shown in Fig. 2 might equally well be employed if 
it is not desired to use the external metal for the return circuit. 
In all se figures the same letters of reference indicate 
correspon 

A is the wep is the ball. In Fig. 2 the ball is com- 
posed of three horizontal metallic segments, a, a}, a®, separated 
from one another by two insulating segments b. The segment a 
is attached to a central stem c, which leads through the neck of 
the ball, and is connected by a nut c to the wire d leading to the 
lamp. To the intermediate metallic zone or segment a! is 
soldered a metal tube e, which also leads through the neck of the 


ball and terminates in tangs, to which are connected the return 
wires f from the lamp. The ents 6 of insulating material 
are also carried through the neck of the ball and surround the 
rod ¢ and tube ¢, and insulate them from one another, and from 
the third segment a®. This third or lowest segment takes the 
wear, and rests in the corresponding gland g of the socket A. 
This third segment a? serves for the attachment of the main 
stem of the electrolier in the ordinary way. This socket con- 
tains an annular metallic lining h, which exactly coincides with 
the zone or cegment a! of the ball, and is insulated from the 
outer portion of the socket, as shown. To this lining A the 
return wire is connected at h}; i isa central stud, having its 
lower surface concaved to the radius of the ball, so as to make 
good contact with the uppermost segment a of the ball. To this 
stud the positive wire from the generator is attached, and the 
stud is insulated by a disc of vulcanite, and is pressed into con- 
tact with the segment a of the ball by a disc of soft india-rubber 
k beneath the vulcanite, and bearing upon a shoulder of the stud. 
This india-rubber disc & also bears at its edges upon the annular 
lining A, and presses it likewise into contact with the segment 
a, Thus it will be seen that there is perfect freedom for 
complete rotation, and also for oscillation to any desired extent, 
of the ball in the socket, without liability of breaking the 
electrical connection. 

In Fig. 4 there are only two metal segments a and a’, 
separated by a segment 6 of insulating material, asshown. The 
segment ais attached to a central stem c, as before, but the 
stem terminates in a nut c® screwed on it, this nut being a 
sufficient distance within the socket a® of the part a? to enable 
the joint to be made as next described ; d is the leading wire, 
fixed at its upper end into a stud d', embedded in a plug d? of 
insulating ma*erial, filled into a coned seat in the end of the 
main stem C of the electrolier, from which the stud d' projects 
slightly, so that when stem C is screwed into its socket a’, 
electrical connection will be made between cand d. The con- 
cave stud i, which presses on the segment a of the ball, is 


divided into two parts, ¢, 7, connected by a metal spring 7, 
which answers the purpose of the india-rubber disc & in Fig. 2. 
The joint of the leading wire from the positive pole of the 
generator is made by an insulated stud i* pressed against 7 in 
the act of screwing the tube D—which incloses said wire—to the 
socket A. In this arrangement it will be seen by the arrows 
that tube C, segment a? of the ball, gland g, socket A, and tube 
D serve as the return conductor. The tube D may be replaced 
when desired by a terminal. 

Figs. 5 and 6 show the application of the same joint to the 
joints of wall brackets. The essential parts of the joint being 
identical with those before described, need no further descrip- 
tion, and the slight modification necessary in the bracket itself 
to adapt it to receive these joints will be apparent from the 
drawing without special explanation. 

Fig. 7 shows one of Brewtnall’s patent connectors for joining 
branch to main wires, slightly modified to suit the requirements 
of telegraph offices for connecting up the various instruments 
both on submarine and land lines. The drawings will sufficiently 
explain its use. 


THE idea of the Elbe and Baltic Canai is gradually ripening 
toward realisation. Of the two projects for its construction, that 
of the Hamburg capitalists is regarded with most favour. The 
rival scheme is promoted by a company mainly composed of English 
shareholders, 

LAUNCH OF THE TWIN-ScREW STEAMER NoRWICH.—Last week 
Messrs. Earle’s Shipbuilding masa | launched at Hull a fine twin- 
screw steamer named the Norwich, for the Great Eastern Railway 
Company’s service between Harwich and Antwerp. The principal 
dimensions of the vessel are :—Len: between —— 
260ft.; beam, 31ft.; and depth of hold, 15ft. The — 
which is amidship and fitted with all the latest improvements, wi 
accommodate eighty-four passengers, and the second-class cabin forty- 
two. The ship will be propelled at a speed of 14 knots by two pairs 
of inverted diagonal compound surface condensing engires. Steam 
will be supplied by two double-ended boilers at a pressure of 80 Ib, 
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BRIGHTON IMPROVEMENTS. 

Sm,—In November last the Town Council of Brighton advertised 
in your columns for designs for improving the Madeira-road, includ- 
ing the P aeeaee of swimming baths, terraces, &c. Thinking you 
might like to publish the result, Ihave ventured to send you the 


following particulars in case they should not otherwise have been ao 


brought before your notice. Eight designs were sent in under 
motto, 


Estimate. 
ist Premium, £200, “Sea,” by Mr. J. Johnson, archi- £ 
tect, 8, Queen Victoria-street, F.C. .. .. .. .. .. 58,000 
2nd Premium, £100, “4,” by Mr. E. E. Scott, archi- 
$rd Premium, £50, ‘Toute Ensemble,” by Mr. Lainson, 
“In Deo Fidemus” (Noestimate) .. .. .. .. 
“ Albion ” on oof 


In “‘Sea” there is a series of terraces and steps down to the 
shingle. In ‘‘ Toute Ensemble,” to economise filling in, sunken 
— below H.W.S.T. have been provided, and a Rotten 

w for equestrians. In my own design, ‘“‘ Perseverando,” 
also to economise filling in and to give a safe public boating and 
bathing place, a sea wall is provided which will keep the internal 
water—10 acres in extent—at an almost constant level. In another, 
besides the other baths, a tidal bath has been formed. The area 
dealt with is 1000 — by 100 yards. 


RICHARD PARKINSON. 
29, Victoria Par' 


-road, London, March 12th. 


FAN VENTILATION OF THE METROPOLITAN AND DISTRICT 
RAILWAYS. 

Sin,—The ventilation of these railways, which is now occupying 
so large a share of public notice, has long been engaging my atten- 
tion. I see in THE ENGINEER that the fan ventilation of the 
tunnels is spoken of as the only true remedy for the evils which 
exist from the accumulation of gases and steam from the loco- 
motives. This has long been my opinion, and from the time I 
constructed the new “‘ double power” fans, giving a suction equal 
to 9in. of water, and a rush of air of over 10,000ft. per minute by 
the Casell meter, I have directed my attention to the whole 
question of tunnel ventilation. I was informed by the engineers 
of the Metropolitan Railway that the locomotives discharged 
10,000 cubic feet of gas per minute. My theory was that if I could 
dilute those gases with nine times the amount of air, the discharge 
from the exhaust fan would be harmless. I experimented thus: I 
made a bright coke fire in a stove of peculiar construction, used 
by me for drying grain. It consists of a tube filled with coke, 
fitted into a cylinder double the diameter of the coke tube. The 
cylinder has air valves at the base, and the coke tube a ventilator 
at the top. I connected this with the grain chamber, having 
a capacity of 600 gallons. On exhausting the air by the fan 
from the chamber, all the products of combustion are drawn 
through the coke tube downwards by the action of the exhaust 
and sucked into the chamber. I then made a fire of the 
most smoky materials I could find—damp flax, straw, and coal 
dust put on the glowing mass of coke. The smoke was most dense 
and suffocating ; I then opened air valves in the outer cylinder of the 
stove to give nine of pure air to one of the coke tube and its noxious 
vapours. I then caused the fan to be worked, and held my face 
over the fan to breathe the exhaust discharge. The result was as 
I expected. The air discharged was harmless, and there was no 
sort of difficulty about breathing it. The smoke was not visible, 
even in the sunshine; but after the fan had been working some 
time, a light bluish vapour was visible in the building. Here was 
the tunnel air as it would come out diluted with nine parts of air 
to one of locomotive vapour. After my experience, I see no sort 
of difficulty in ventilating the tunnels. It isa mere question of 
sufficient fan power. The fans I have been working require half the 
power of any other fans I have seen or tested, and give air speeds 
in the suction tubes of about double that of any fans with which I am 
acquainted. They can be worked by the electro-motor, so that 
one steam engine could supply the motive power to several of such 
motors, which would work direct on the fan shafts. Such a fan I 
have in preparation on a small scale. The fans could be in shafts 
about 4ft. square, and I feel convinced that smoke or steam would 
not be any annoyance if such ventilators were used at intervals. Of 
course, in long tunnels of, say, 700 or 800 yards, a better result would 
be obtained by one fan of large size working at mid distance. Buta 
fan of 10ft. diameter on the new principle would exhaust fourteen 
times as much air from the tunnel as the locomotives give out from 
their funnels. Some fans are now being constructed which will 
easily demonstrate the practicability of the suggestions I lay before 
the public. Should the air of the tunnel require lime purification 
before discharge from the fan, a ey used by me in a grain 
dryer would probably be useful, the air being drawn over sloping 
trays of quicklime before being discharged by the fan. I use the 
quicklime as an absorbent of moisture to dry the air before passing 
it through grain. G. M. CaPELt. 

Passenham Rectory, Stony Stratford, March 14th, 


FIRE APPLIANCES AT THE LANGHAM HOTEL. 


S1r,—As some reference has been made in THE ENGINEER to the 
fire-extinguishing arrangements at the Langham Hotel, permit us, 
as manufacturers and erectors of the same, to give a few supple- 
mentary particulars. The building was originally fitted with a 
fire-main by the contrectors, but although the situation of the 
pipes was, in a measure, correct, it was found, on the occasion of 
an outbreak of fire in the kitchen—which, but for fortunate 
circumstances would have destroyed the whole building—that the 
iron pipes were of insufficient strength; so much so, that one of 
them on the opening of the hydrants suddenly burst. The hose 
provided was of india-rubber, and this also failed when put into 
— use. Mr. Rouse, the chairman of the company, at once 

letermined to have these matters rectified, and accordingly under 
his direction—he being a practical and experienced engineer—we 
erected some fifteen years ago the present fire system. Very strong 
downright fire-mains are connected in the east and west wings, 
and are fitted with large copper air vessels, so as to prevent any 
concussion when the valves are suddenly opened. Each main is 
connected with a large water tank, holding about 100,000 gallons, 
age some 110ft. above the ground. These tanks are supplied 
m a deep well on the premises. A connection is made to the 
main from the water company’s high-pressure constant surface, so 
that in case of accident to the pumping machinery a supply from 
this source may be relied upon. Another pumping engine raises the 
back-water from the lifts up to tanks on top of the building, and 
the engine is arranged to pump direct into the fire-mains if required. 
The mains are 4in. and 5in. in diameter, each with stop and back 
pressure valves. There are nine floors to the building, and each 
floor has two fire valves, one on each wing. These hydrants are 
each supplied with sufficient leather hose—the fire above alluded 
to having taught the ement that no other description of 
hose is reliable—to meet in the centre of the premises, so that in 
any room, upon either floor, a fire could be attacked in a few 
seconds, In addition to these appliances there are two stand-posts 
in the courtyard, each supplied from the water company’s main, 
and the tanks on the top of the building. The “fire stations” on 
each storey are provided with London Brigade pattern hand fire 
pumps, also with felling axes for cutting away, and fire hooks for 


icking the ceilings, &c., and alongside each hand pump is a set of 
always full of water. 
Mr. Rouse also made special provision for protecting the roof. 
On the top floor two powerful manual fire eng are stationed, 
so that should the force of water in the hydrants not be sufficient, 
in the event of an outbreak occurring, these engines would, with 
their powerful jets, “‘knock out” the fire at the highest point. 
At convenient spots, iron ladders are fixed externally. 
American gentlemen who have visited the hotel have oxpremsed 
the opinion that the Langham far excels their hotels in its fire 
inguishing arrangements. 
The system above described has since been perfected by the 
introduction—by the manager—of an electric fire alarm, and with- 
out doubt the gham is as efficiently protected as the palace 
at Hampton Court, where, but for the very similar appliances— 
minus the tank—the recent fire would have occasioned a national 
loss of several millions sterling. 

Greenwich-road, London. 

March 12th. 


MERRYWEATHER AND SONS, 


PETROLEUM IN ROUMANIA, 


Srr,—It has long been disputed whether petroleum can be found 
in large quantities in terti formations such as exist in Italy, 
Galicia, and Roumania, notwithstanding the fact that its existence 
is proved by large external indications. English companies have 
tried and failed in Roumania; and the task of boring through the 
sliding ground, which the formations here present at almost every 
change of strata, has also —_ too great for some Pennsylvanians, 
who tried in Galicia and left in despair. Mr. Charles Ribighini, 
an Italian engineer, who has had many years’ experience in the oil 
regions of a, has at length overcome all obstacles, and 
succeeded in striking, at a considerable depth, a flowing well of 
the finest petroleum. From this well 150 barrels are given out 
naturally each day, and when the pump is at work it is calculated 
that the production will be increased to 300 or 400 barrels a day. 
The petroleum has a specific gravity of 42deg., and is found at 
Draganeasa, on a vast territory belonging to Prince Cantacuzene, 
who spares no money in developing the great industry for the benefit 
of his country. I trust you will consider this communication 
worthy of insertion in your journal. A. P. POSTLETHWAITE. 

Mansion House-chambers, 11, Queen Victoria- 

street, London, March 12th. 


HELICAL GEARING. 


S1r,—Referring to the letter in your last issue under the head of 
‘* Wheels with Helical Teeth,” we may say that we have for a con- 
siderable time past made large quantities of cast steel helical 
gearing, both machine moulded and from full patterns—in fact, 
they have been supplied for rolling mill work, gearing purposes, 
&c., and have given every satisfaction. Their adoption is found 
highly advantageous, as they are considered to run much quieter 
and truer than the ordinary straight-faced tooth. From the tone 
of the letter in your last issue, these wheels are described as if 
somewhat novel, but this is not so, as one of our firm, who was in 
the United States a short time ago, saw helical or angular wheels 
that had been in work many years, and was informed that the 
were introduced there some ten or twelve years ago. We thin 
this may not be uninteresting to your readers, as several German 
firms have been introducing these wheels into this country as some- 


thing a new, whereas it is not so, being simply an ancient plan | 19 


revive HADFIELD's Founpry Co. 


Sheffield, March 12th. 


Sim,—Replying to a letter in your number of the 9th inst., 
signed ‘‘ Helix,” objecting to a statement made in your previous 
number of the 2nd inst., in which an improvement is noticed of the 
introduction of angular helical teeth spur driving wheels for rolling 
mills in ironworks, in place of the old straight teeth ordinarily 
used in ironworks in England, I beg to say that I am answerable 
for the facts stated to your agent; and I may further state that a 
pair of driving wheels were supplied to an ironworks in Cheshire 
on the 13th July, 1882, by Messrs. T. Perry and Son—at their 
suggestion and on their guarantee—after the proprietors of the 
works had tried both steel and iron, which broke as fast as they 
were putin. This is the first Sp — to my knowledge to 
any ironworks in England, and I challenge ‘‘ Helix” to give the 
name of any ironworks where they have been used for rolling iron 
previous to that date in England. F. R. WHEELDON, 

Wolverhampton, March 13th. 


THE YORK BUILDINGS COMPANY. 


Srr,—Your correspondent *‘ Antiquary ” will find some informa- 
tion as to the York Buildings Company in “‘ Papers and Documents 
as to Waterworks,” vol. i., page 55, and also in ‘“‘ London Com- 

nies””—York Buildings Company—both in the Guildhall Free 

ibrary, London. 

The York Buildings Company had a curious history. In 1651 
they erected a work in York House. Up to 1719 they were a water 
company in York-buildings, for the better supplying the inhabitants 
of this part of London and Westminster with water. In this year 
they agreed to raise £1,200,000 for the purchasing of estates for- 
feited by the rebellion of 1715, and they purchased some Scotch 
estates. 

I think their ironworks were near Grantown, on the Highland 
Railway, and they had also lead works at Strontian, in shire. 
I do not think they made iron as early as 1720. Mr. Fordyce, the 
company’s agent in Edinburgh, writes in 1725:—*‘ If he had only 
£1000, he would oblige himself to have £5000 of bar iron in London 
before he needed any money, for everything is ready to work, and 
they have a prodigious stock of excellent charcoal.” In a letter 
dated 4th January, 1731, Mr. Fordyce says:—‘‘I very much 
approve of your method of stationing the officers at Strontian, for 
though Mr. Mildmay may be no real miner, he will make a very 
good superintendent, as Mr. Stephens is at the ironworks,” So 
that they appear to have been going at that time. 

After this they appear to have got into difficulties about money, 
and soon afterwards stopped. 4 worked coal largely about 
Tranent, and between 1720 and 1730 made the first railway in 
Scotland with wooden rails, from Tranent down to Cockensie. 

Theirs is a most interesting story, and would well repay an anti- 
quary to hunt it out. kK. T. M. 

Rutherglen, March 13th. 


THE PRINCIPLES OF MODERN PHYSICS, 

Srr,—I have read Mr. Browne’s “‘ Foundations of Mechanics,” 
also Mr. Mansel’s letter in THe ENGINEER of March 2nd. May I 
venture to request a little information from either of these gentle- 
men? Mr. Browne holds that all mechanical changes in the 
condition of matter are due to the operation of ‘‘ force centres.” 
Mr. Mansel, I take it, does not agree with Mr. Browne. 

I take a clock spring and coil it up. In doing so I do 10 foot- 

unds of work on it, and I then secure the spring from uncoiling 

binding it with a bit of platinum wire. I have now stored u 
in the spring, according to Rankine, 10 foot-pounds of ‘‘ potentia. 
energy ;” but according to Maxwell and the later authorities on 
physical science, the 10 foot-pounds are due to ‘‘energy of posi- 
tion.” Somehow or another, the en is stored = in the spring. 
I now put the spring in nitric acid, ro completely dissolve it. 

What has become of Mr. Browne’s ‘‘ force centres?” Have they 
been annihilated? The spring, with its elasticity, has wholly 
disappeared. What, under the circumstances, becomes of the 
conservation of energy, of which we hear so much? 

Furthermore, may I ask whether the work done in dissolving 
the spring is augmented or diminished in amount by the coiling up 
of the spring? 

I will put the question in another way. preg bey se of coal 
are carried to the top room of a house, 50ft., say, from the ground. 
When the coals are in the top room they have stored in them, we 


are told, 20 x 50 = 1000 foot-pounds of energy. The coals are 
burned in the top room—What mes of the energy? 
Until it can be shown that this energy is not lost, is it not folly 
to talk of the conservation of energy as an immutable fact? 
South Kensington, March 11th. A STUDENT. 


BRASS FINISHING LATHES, 


Srr,—Referring to your correspondent’s letter in THE ENGINEER 
of the 16th ult., on brass finishing lathes. He has been hiding his 
light under a bushel for the last twenty-five years ; how much 
better to have let it been seen, and to have allowed the trade and 
country to benefit by the discoveries he affects to describe, without 
describing his lathe, and makes certain assertions as to the 
lathe which are very wide of the mark, notably as to price, which 
is more than fifty cent. too high. 

In mentioning the Cooper lathe I wrote of a tool which is in the 
market, and doing in the States such things for its owners that 
they are able to come over to this country and take back large 
orders to America at prices which are lower than the English rates 
for such goods, but are still very remunerative to them as manu- 
facturers, mere nyo wd the higher rates they have to pay for 
wages and material, and the distance over which they have to pay 
freight. I can quite grant to your correspondent that it is to 
design a lathe for a special purpose equal to the Cooper or Fox 
lathe on that particular work, but in these lathes there has been 
embodied the experience of clever workers in brass, extending over 
a long period, and culminating in a tool light and easy to handle, 
rapid in its change from one class of work to another, quickly 
adapted and set to ae work, and above all capable of being set 
to give accurate uniformity in size on one piece after another, 
re bee! with the old taper fit, in which brass finishers have 
delighted for ages. The fitting of one piece to the other is the 
béte noir of all mechanics who are striving after good, accurate 
work, cheaply produced, and is so thoroughly got over by the 
Cooper lathe that I have seen Mr. Cooper unpack goods sent from 
America in which the several parts were sent loose, yet they were 
so accurately made that any one—-out of many a 


fit any companion part equally well. Hont. 
21, Trafford- Salford. 
March 


STEAM POWER ON TRAMWAYS, 

Srr,—Will you kindly give us space in your next issue to answer 
the letters which have ap in your papers of the 16th and 
23rd February and 2nd March respectively? (1) In_ reply 
to “Director's” letter re ‘‘ No illustration or description of 
this engine has ever been made public,” we beg to sa 
that the demand for our engine, which has arisen purely on ii 
merits as a ‘‘ tramway motor,” and the very best testimonials as 
to its efficiency, viz., the orders in hand and in prospect, are 
sufficient for the present time for our requirements and powers of 
production, without our going to the expense of advertising and 

‘ puffing” it, and —s every means in our power, fair and 
unfair, to run down the good name and performances of other 
makers’ engines, as has been done to us by unprincipled persons 
out of sheer envy and ‘‘malice aforethought.” (D ** Ricketty 
rattletraps and cost of repairs”—We have had four engines 
running on the Wigan and Pemberton line—by no means a level 
one, the gradients being long and steep, ranging from 1 in 16, 1 in 
9, to 1 in 20, &c.—over twelve months in constant work, seven 
days to the week, with no spare engine, the mileage run being near 
80,000, and which engines are at the present moment dumb witnesses 
to the fact that they are not “ Ricketty rattletraps” yet, 
inasmuch as they are still working well and are in good order and 
condition, and have cost very little in maintenance during the 
above time, and so satisfactory are they that the —— company 
have ordered four more similar ones for their newline. (3) ‘‘ Appli- 
ances for keeping out dust and dirt, &c.”—We beg to say that the 
whole of the working gear, crank shaft, excentrics, slide bars, and 
valve gear is so cased up that there is not the least damage or 
undue wear possible from that source. ‘‘ Springs ”—The springs 
used are better than what have generally been used for the same 
purpose, viz., ‘‘ Timmis’s patent unequal section kind,” which gives 
the maximum of elasticity with the minimum of shock to the 
engine ay when running on bad roads and through ‘dro 
off” points and crossings. ‘“‘ Boiler”—We claim that our modi- 
fied “Field” boiler can be got atin every part for cleaning and 
ocular examination, which, in the small locomotive type of boiler 
usually adopted for tramway engines, cannot be done, but, on the 
contrary, trust has to be put entirely to Providence and a hose pipe 
for cleaning. Our boiler is not affected by unequal ex ion 
contraction, nor have we ever had a leaking tube plate, that curse of 
small locomotive boilers. (4) ‘‘ Wehave the words of Mr. Wilkinson, 
at all events, that it is better,” &c. We beg to say that this state- 
ment is untrue, neither “‘ Director” nor anyone else has the word 
of Mr. Wilkinson, either in writing or verbally, that the engine is 
better than Merryweather’s, Brown’s, Kitson’s, or Hughes’; but, 
on the other hand, there is the word of that best of all arbitrators, 
viz., public opinion, that the engine, although not perfect, is far in 
advance of anything that has preceded it for tramway purposes. 

Referring to Mr. Hughes’ letter in your last issue, re our engine 
being an “ exact copy of the old coffee-pot locomotives,” we beg to 
say that except in external appearance there is little in common 
between the two, as our boiler, and also the particular mode of 
application of the wheel gearing, differ in toto from Chaplin’s. As 
to Mr. Hughes’ estimate of the cost of working being 5d. per mile, 
we quite agree with him that in general, taking everything into 
consideration, the cost on such a line as Wigan, Huddersfield, or 
Nottingham, will average that sum. Nevertheless, this does not 
alter our statement of the facts as gone before, in relation to 3: 
being the present cost of working at Wigan, whatever it may 
in the future. 

In reference to one or two remarks in Mr. Batchelor’s letter in 
current issue, we beg to say—(1) “‘ Curves ”—Our engines at 

ury have frequently run round a curve of 19ft. radius, with 
a wheel base as stated, 5ft. Gin., and a gauge of 4ft. 8hin., 
which is much different to a 40ft. radius mentioned by him. 
(2) ‘* Increase in consumption of fuel by 50 per cent.”— 
engines at Wi can be seen any day in full work, run- 
ning cars with often 80 Tee on heavy gradients 
with a consumption of under 101b. of ordinary coke per car mile 
run, including what is burned during a stoppage of twenty minutes 
every five and a-half miles run. We should be glad to hear of the 
engine that can bring down that figure to 7 lb. on the same line 
doing the same work, and if Mr. Batchelor will take the trouble to 
visit us here he can verify this statement any time. Probabl 
being a theoretical, or ‘* paper engineer,” he may feel certain he 
right in his surmise, but in practice he is wrong entirely. No 
doubt, being resident in Leeds, he will be familiar with the theo- 
retical evidence given at the Leeds Town Hall before Mr. Stipendiary 
Bruce, by Professor Thorp, of the Yorkshire College, ‘‘ that steam 
cannot be rendered invisible in frosty weather by our method.” 
Now, to show him what theoretical nonsense such people put forth, 
we beg to say that we have worked our Wigan engines during the 
few days of exceedingly sharp frost of the past winter, in some 
instances combined with fog, without showing a breath of visible 
steam ; but to do so with the thermometer—as it was at the time— 
5 yg freezing point, the engines made a little extra noise 
of blast. Then down come the obstructionists to progress on us, 
and say, “‘That having prevented the emission of steam, you are 
now committing a breach of another bye-law in making a noise.” 
We merely mention this matter to show that rt ideas do 
not always work out in practice. 

We notice that on page 170 of your current number someone has 
gone to the expense and trouble of illustrating our engine from our 
patent specification, and also publishing a copy of our specification 
—with what motive or object in view we have some little misgiv- 
ings; at the same time we beg to say, for the information of 
persons who seem to take such a kindly and paternal interest in 


All the plans are on view at the Brighton Picture Gallery. The 
three successful designs, as well as some of the others, are certainly 
most beautifully finished. 


Marcu 16, 1883. 


THE ENGINEER. 


207 


our engine, that we wave got provisional protection for, and are 
now patenting further improvements in details of the greatest 
importance in reference to the superheating arrangements, 
governor, wheel gearing, &c., which will bring the engine one 
great step further in udvance of its rather crude state as repre- 
sented by the aforesaid illustration and specification of our first 
attempt at a tramway locomotive, 

— referring to Mr. Batchelor’s letter, we may safely leave him 
in Mr, Conradi’s hands, in reply to whose letter he has written, and 
in reference to our allusion to the evidence given by Professor 
Thorp at the Leeds Town Hall, we would call the attention of the 
tramway interest to one fact, viz., that five summonses were taken 
out bya Mr, Edison, a solicitor, of Leeds, against one of our 
engines, and, on being pare in the witness-box, he—Mr. Edison— 
admitted that his brother was partner ina firm of Leeds engineers 
who had brought out a tramway locomotive, which, he also 
admitted, had so far not been a tly, under the cir- 


present patent law, you will be kind enough to allow me to say a 
few words, I quite endorse all you propose, and hope that the 
Bill proposed will become law on the lines of your article. The 
scale of oo? appears to me the most important of the 
whole ili In fact, the progress of the nation depends on 
encouragement of the brain workers, and this becomes more 
apparent every year. We may work hard with our hands and 
still be left in the rear in competition with the commercial enter- 
prise of the world. I would make it compulsory to grant licences 
to makers on reasonable terms, say, a percentage; this would not 
affect the interest of the inventor, and would benefit the nation 
by doing away with the monopoly of the capitalist, who very 
often gets more than the inventor, he doing no more than any 
other maker of articles. The present law ch many from bring- 
ing forward their ideas, knowing that they are unable to pay the 
expenses of a patent right, and they dare not go to a maker or 


cumstances, we think we are justified in asserting that this pr tion, 
like many others before and since, savours somewhat more of selfish 
vindictiveness and interested motives than of pure philanthropy 
in the public interest, and also that it is the fate of all good inven- 
tions and applications in matters mechanical, which happen to 
supply a demand successfully, to be assailed on all hands by 
envious people; and such being the existing state of things, we sup- 
pose we must *‘ grin and abide,” and in future treat our assailants 
with the contempt deserved. With our best thanks to you for 
space in your paper. Wa. WILKINSON AND Co., LIMITED. 
(Per WM. WILKINSON.) 
Holme House Foundry, Wigan, March 5th. 


[We publish Mr. Wilkinson’s letter in accordance with his 
request, though after some hesitation. It is not courteous to 
attribute unworthy motives to scientific opponents, and certainly it 
is not wise, for readers are apt, not unreasonably, to consider abuse 
a mere substitute for ae. However, Mr. Wilkinson’s letter 
is before our readers. e may inform him that we ourselves pub- 
lished the illustration of his tramway engine with the simple 
motive of enabling our readers to form their own opinion of it. 
When Mr. Wilkinson’s improvements are perfected we shall do the 
same for them.—Eb. E.] 


S1r,—It is surprising how anxious some makers of, and dealers 
in, tramway locomotives are to rush into print in order to give 
startling details as to the merits of their respective machines. 
ee of this description must necessarily be accepted cum 
grano salis, 

Referring to the letter of Mr. Hughes in your last issue, the 
admission that his condenser was constructed on the lines of 
Kitson’s design does not reflect very highly on his mechanical 
resources, and contrasts unfavourably with the course adopted by 
Messrs. Mérry weather—who, it is stated, have turned out more tram- 
way engines than all the other makers combined—and Messrs. Man- 
ning, Wardle, and Co., whohaveintroduced Jensingarrang 
of novel design and more effective than the others, especially that 
of the former. As to Mr, Conradi’s letter, the only point in it 
worthy of notice is that with reference to the construction of the 
permanent way. It is well known that in a good many instances 
the promoters of pg a | companies are also the contractors, 
consequently lines are laid at the lowest possible cost without 
adequate regard to durability, and hence in many cases the work 
is not carried out in a substantial manner. This fact has been 
evidenced by the admissions made at more than one shareholders’ 
meeting during the past three months. 

I fail to see, from the description of the Wilkinson engine in the 
same number of your journal, that this maker has the least pre- 
tension to be termed an inventor. He uses the Field boiler, 
and calls the application of the movable dish a novelty. The super- 
heating apparatus, however, was patented by Messrs. Merryweather 
some years ago, but they discarded it, I understand, on adopting 
&@ more suitable arrangement; and one has only to read the Leeds 
and Birmingham papers to learn the ber of sum that 
have arisen from the recent application of this abandoned 
“ novelty ” to the Wilkinson machine, Cuas, CROWDEN, 

2, Elmstead Villas, Wakehurst-road, 
Wandsworth-common, 8, W. 


Srr,—I have read with great interest the letters written to you 
on the above subject. Living near the Birmingham and Aston 
tramway, I have an opportunity of seeing both the Kitson and 
Wilkinson engines in regular work. From what I can see I should 
prefer the Wilkinson for a simple and accessible engine, while to 
some of your correspondents the above points seems a disadvantage. 
As to the Wilkinson engine being a copy of Messrs. Chaplin’s, of 
Glasgow, coffee-pot locomotive, I think that is something in its 
favour, as from my experience Messrs, Chaplin’s is a capital engine 
for what it is intended to do, viz., contractors’ work and the like. 
Ihave also noticed how easily the Wilkinson engine ascends the 
long hill at Aston with two cars and one hundred engers with 
120 1b. of steam, whereas it is with difficulty the Kitson ascends 
with 175 1b., although they have cylinders 2in. larger in diameter 
than the Wilkinson engine, but the last named has the advantage 
of being geared about 3 to 2. I should think there must be a 
considerable back-pressure because the Kitson engine has to exhaust 
into the condensing tubes, as I presume they do not give the benefit 
of a vacuum. 

Your correspondent, J. S. Batchelor, must have ridden behind a 
he bad engine driver when he noticed steam blowing-off down 
hill, as a good engineman would reserve such parts of the road for 
filling boiler up. I also think he has made a mistake respecting 
sparks being shown, as the superheater acts as a spark arrester, 
Len | p in the centre of the chimney bottom. On the other 
hand, Kitson’s engines, not having the full benefit of the exhaust 
from the cylinders, are obliged to use the steam jet to assist the 
draught when ascending hills, the noise of which I have heard over 
a-quarter of a mile distant; the consequence is the chimney 
resembles a huge rocket at night. With regard to steam being 
shown by the Wilkinson engine, I cannot see the slightest differ- 
ence between either of them, as they both show steam during 
heavy weather. ASTON. 

Birmingham, March 12th. 


Srr,—Your correspondent, Mr. J. S. Batchelor, is not au fait 
with the facts relating to the build of the Wilkinson engine, his 
letter in your issue of the 2nd inst. being from beginning to end 
decidedly misleading, and we would beg of him to make himself 
more familiar with the construction and “real principle” of the 
“— before he the position of a critic, 

Ve may mention that a few days since one of Kitson’s engines 


came to a standstill on a gradient at Birmingham, and it was not | 8! 


until the arrival of a Wilkinson engine with loaded cars attached, 
which — the Kitson engine and car to the top of the hill, that 
it could resume its aa . This, we think, speaks volumes as to 
the superiority of the Wilkinson engine, as all the engines used by 
the Birmingham and Aston mways Company have to wor 
under the same conditions as to load, &c.; moreover, the Wilkinson 
locomotive, besides being very much lighter and more compact than 
the Kitson, has a considerably smaller cylinder. 

In conclusion, we are most anxious to avoid direct Leaner ge 3 
and desire nothing but fair and honest criticism. We would d 
that THE ENGINEER of the 2nd inst. states :—‘‘ The novelty con- 
sists in the combination. The idea of using geared tramway 
engines is, of course, not new; but it has much to recommend it, 
and the system of disposing of the steam by superheating it, is, it 
is said, much to be preferred to the plan of condensing it in water 
tanks.” This is sufficient for us, MARPLE AND Co, 

London, March 14th, 


PATENT LAW. 
Srr,— your article on the above subject, and feeling 
great intoreat fn the matter of the proposed amendment of the 


capitalist for fear of losing the benefit of his brain-work by being 

ject to piracy. Iam in the predicament, and have been for 
some years, having got out an invention which I feel con- 
fident will answer the purpose intended. I am not in a 
position to lay out the necessary money in ae it practically 
tested; because it will be an expensive piece of machinery, and the 
principle is so simple that it would be as eagerly wanted as elec- 
tricity is now, for every trade, as a motor; but I will wait until I 
can securely protect my invention from the sharks who are always 
ready to swallow be the little fishes. The proposed Bill, I believe, 
will be a great advantage to the mechanical class, if the time for 
provisional protection is increased to one year; because the present 
six months—strictly four—is not long enough for the perfecting 
of many aadentan inventions, as one is sure to find some little 
difficulties when the invention is tried the first time, which must 
be got rid of before he finally succeeds. I have not much belief in 
the ‘* original” inventor, because all ideas are developed from what 
we have already seen, and consequently, the new idea is only a 
new adaptation of older ones, as far as mechanics go. In the 
sciences it is different; so I would have the declaration omitted. I 
your readers will say something on this subject, 

urton-on-Trent, March 14th. YDROSTATIC, 


THE EFFICIENCY OF TURBINES, 


S1r,—I have only to-day seen your issue of the 9th instant con- 
taining a letter signed ‘‘ Aquarius.” The same query regarding the 
coefficient of discharge lina been addressed to me on more than one 
occasion, I regret I have not my pa: at hand to answer it more 
fully, but possibly the following information may be of service; 
if not, I sha!l be glad to add to it on myreturn. I would first 
say, however, that Mr. Emerson does not now make the tests at 
the a flume belonging to the Water Power Company at 
Holyoke, these being now made by Mr. Clemens Herschell, and 
have been so, I believe, since 1880. The water is measured 
when passing over a tumbling bay in the tail race and placed 
a considerable distance from the wheel being tested. The 
sides of this bay are movable, and the length—or rather the 
width as it is called—of the sill, is reduced for half-gate 
test or other tests less than full-gate. The coefficient of 
~~? varies—as is well known to all who have experimented 
on the discharge of water over sills—according to the width of the 
sill; and it is also affected by other surrounding circumstances, all 
of which were taken into consideration by Mr. Francis when 
tabulating his Lowell experiments, and his tables for widths of sill 
up to 20ft. are considered to be as correct as any others known ; 
and this at all events is true, that for comparing the efficiency of 
one turbine with another they serve the purpose to perfection. 

The assertions ‘‘ Aquarius” says I have been bold enough to 
make are none of my own making. They are simply certified 
results I have laid before that section of your readers who are 
interested in the subject, and —y more convincing testimony 
desired by ‘‘ Aquarius” I shall be pleased to give if at all within 
my power, JOHN TURNBULL, JUN. 

London, March 13th. 


S1r,—In reply to Mr. Turnbuil’s letter of the 5th inst., I must 
correct his mis-statement, that I have made “‘ an amusing mistake” 
in quoting Mr. Emerson verbatim. This was done intentionally ; 
no portion of the chapter, not even that which appeared to be 
superfluous, was omitted, lest it might have been supposed that I 
had clipped the quotation to fit my own contention. 

Mr. Turnbull further appears to pity my ignorance in quoting 
from Mr. Emerson’s latest edition, instead of a previous one. I 
can quite understand Mr. Turnbull’s preference for the latter. It 
appears that Mr. Emerson’s latest experience did not induce him to 
repeat, in the third edition, the pretty encomium on the Hercules 
wheel which Mr, Turnbull quotes withsuch apparent gusto. On the 
contrary, the book after the last revision contains the following 
caution ; which might with advantage be taken to heart by our 
water power owners. 

‘It is here necessary to utter a caution against the selection of a 
turbine from any make, because one of this kind has been reported 
as giving remarkable results. Mr. Boyden reported in an excep- 
tional case high efficiency, yet the builders refuse to guarantee over 
75 per cent., and tests prove many of them to be below that. 
Stevenson’s wheel was reported above 90 per cent. at the Birkin- 
bine, Philadelphia, tests, yet it would now be difficult to find a 
Stevenson in use. The Risdon, reported so high at the Centennial 
tests, is little talked of now. The Hercules, reported as giving the 
highest average results ever obtained with a turbine, often gives 
less, though remarkably efficient if care be used in the selection. 
The first Wolf tested gave it a reputation that was soon lost by 
subsequent tests of others, and particularly larger wheels. The 
same is true of the Walsh. As to the sinall Victor, reported in 
connection with the gear, belt, and draught tube experiments, pro- 
bably not one in a thousand of that make ood. repeat these 
results. Two of the same size, since tested under the same condi- 
tions, to fulfil orders, did not reach 80 per cent. in either case. At 
whole gate the Victor stands unequalled in efficiency; but care is 

y in selection with that as with any other make of turbine, 
and particularly in the selection of the larger sizes, which have not 
proved so efficient as the smaller ones.” * 

Ihave carefully searched the tests of the ‘‘ New American ” 
contained in Emerson’s work, and cannot find a single instance in 
which it has failed to t on 80 per cent, at its best gate opening. 
The diagram published on p. 165 of your current volume shows 
that in many places the Hercules did not give 70 per cent. with 
the best quantity of water. 

Now, I would put it to each of your readers, which type would 
they sooner take as a precedent—that which has occasionally 
iven an exceptional percentage, but more frequently a very 


inferior one; or that which bas never failed to give 80 per cent. 
with the best quantity of water. 

One word with regard to the anonymous growl of ‘‘ Aquarius.” 
Although I am a maker of turbines, my own is not now under dis- 
cussion, American practice only being on the tapis. I think 
your readers will agree with me that in a search after the points 
of excellence in a turbine—or anything else—the first step is to 
find the most successful examples, and then to ascertain, as far as 
possible, wherein their excellence lies, Can ‘‘ Aquarius” suggest 
any better mode of procedure? L, Hert. 
Ancholme Foundry, Brigg, March 14th. 


BOILER INSURANCE, 


Srr,—Consistently, as you know, with my most modest and 
retiring disposition, I have been waiting and watching to see if 
anyone in the engineering world would notice in your columns the 
late trial of the engineer who was committed for manslaughter in 
the case of a boiler explosion in this town, and who was 
acquitted. 


* Emerson’s Hydrodynamics, page 215. 


If Lord Justice Cotton is right, what is the use now of boiler inspec- 
tion or boiler ‘‘assurance,” unless it is for the latter to hold out 
inducements to carelessness and recklessness, and in the words of 
the late Sir W. Fairbairn, Bart.—to offer premiums upon 
neglect? We have it laid down and settled now, by the aforesaid 
authority, that no matter how much a man may neglect his duty 
and persist—in the face of two reports from two undoubted and 
competent authorities—in working a dangerous boiler, it is simply 
‘an error of judgment” only, for which he is not criminally 
liable. For the last twenty years, and more, I have been receiving 
fees and inspecting boilers, and during all that time I have been 
occasionally in fear and trembling lest I might be brought 
up before a coroner’s jury, to be censured for ——_ and 

ibly committed for a for neglect of duty, &c.; 
oe according to the learned judge, I may rest at ease; and 
were I to tell a manufacturer—for the sake of getting a fee—that 
his boiler was all right, although in a very dangerous condition, I 
could not be punished at all! It would only be “‘ an error of judg: 
ment.” Well, Sir, our judges—although I believe “‘ they are 
honourable men,” and far above all other judges in any other 
country—they certainly do strange things sometimes, and maybe 
they are acting up to the strict letter of the law in so doing 
most strange things. If so, it only proves the necessity for 
an alteration in the law which allows an engineer and his 
employer to kill their fellow-creatures by persisting in working an 
old worn-out boiler, for in so doing they are only guilty of “an 
error of judgment.” oe 

It only remains now for every boiler user to get his boilers 
i —which he can easily do irrespective of their condition— 
ignore the inspection and the reports of the inspectors if it suits 
his convenience to do so, and no matter what happens or how 
many poor people are killed, it is only ‘‘an error of judgment,” 
and nobody is criminally liable! p 

I feel, Sir, my occupation gone as an inspector of boilers; and 
it is fortunate for me, perhaps, that the Lord Justice’s ruling was 
not made known twenty years ago. Such ruling, however, 
whilst it is dead against inspection, will operate most favourably 
in the interests of boiler insurance so long as boilers can be and are 
accepted for insurance irrespective of their condition. 


JOHN SwIrt. 
Tron Exchange, Birmingham, March 14th. 


STRENGTHENING BOILERS. 


S1r,—A mystery sometimes hangs over a boiler explosion. The 
following fact is one worthy of notice to engineers:—Finding a 
weak place in the mud holes of my boiler, I ordered two rings to 
be forged to strengthen the same. The boiler being near my 
office 1 heard this morning an unusual noise, and on opening the 
office door I found a man setting the rings to the curve by striking 
with his hammer on the ring on the surface of the boiler, which 
had 55 1b. per inch of steam in it. Who would think of doing such 
a thing, as every blow given must take effect on the weakest place, 
which I was preparing to strengthen? The man calls himself a 
boiler maker. CoMMON SENSE, 

Lambeth, March 8th. 


THE COST OF POWER. 


Sim,—I notice in last week’s edition of your valuable paper some 
notes and memoranda taken from the Eisen Zeitung with reference 
to the cost of power, in which it is stated that the cost of working 
the Otto gas motor is 3d. per horse-power per hour. Allow me to 
state that this must be an error in printing, as the cost per indicated 
horse-power per hour varies from 4d. to 1d. in England, according 
as the price of gas is 2s, to 4s. per 1000 cubic feet. I also know of 
** Otto” engines now working with Dowson gas considerably under 
the cost of the best compound steam engines. I may also state that 
the “ Otto” gas engine is now made reversible, and that its steadi- 
ness is such that it is very extensively used for electric lighting. 
In the Manchester Exchange it has worked perfectly for the 
restaurant for some time, but at the present momenta larger power 
is being put in to work from another centre. Hy. P. Horr. 

Fairlea, Didsbury, Manchester, March 14th. 

[The Eisen Zeitung is alone responsible for the statement. Pos- 
sibly German experience does not quite coincide with that of our 
correspondent.—Eb. E.]} 


SOAKING STEEL INGOTS, 


S1r,—I beg to send you the following particulars relating to the 
working of the Gjers Soaking Pits, at the above works, which 
may be interesting to some of your readers. 

Last week we put 2572 ingots, weighing 2391 tons, through 
fourteen soaking pits, and made 2176 tons of rails and 77 tons 
blooms. The mail mill worked eleven shifts. The ingots put 
through the soaking pits were cogged direct from them to 8in. 
blooms, then re-heated and rolled into rails. Three second heating 
furnaces were used, and the mill work was done with one cogging 
and one finishing engine. Gro. SNELUS, 

General Manager. 

West Cumberland Iron and Steel Company, Limited, 

Workington, March 9th. 


THE REDCAR PIER has sustained considerable damage from the 
recent storms. One of the spandrils at the extreme end near the 
landing stage has been completely washed away, and at the oppo- 
site corner another has been broken in two places, and several 
boards have been raised from the deck by the force of the waves 
beneath. On Sunday night there was the highest tide there ever 
known. It washed over the esplanade and the piers. 

AN AMERICAN EsTIMATE OF AMERICAN PATENT Law.—This is 
what the United States Railway Review has to say concerning 
American patent law. It hardly supports the optimist views of 
some English writers on the subject :—‘‘ The coming exhibition of 
railway appliances to be held in the Exposition Buildings at 
Chicago will have the cffect of calling attention to a large number 
of patented devices relating to railway operations, and will bri 
forward many matters of interest both to inventors and users o 
railway patents. It would seem as if the cccasion might be a 
proper one for concerted action on the part of those interested in 
any way regarding patents to call for some revision of the 
United States patent laws. These, in their present condition, are 
quite unsatisfactory to both inventors and users of patents. The 
charge for issuing a patent isso high that the department has 
become a money making affair, which it was never intended to be, 
while the protection afforded to the inventor by the patent is very 
slight. The validity of his patent, or the rights of those using it, 
as against other patents, has in all cases to be finally settled by 
the courts, the department taking no action except in the matter 
of the first application, The patent granted therefore, while pre- 
tending to cover the priority of the devices claimed, in seolile 
affords but little protection to the inventor aside from being a 
mere record of his improvement. It has been suggested that the 
—_ issued should be either one or two things. Either it should 

an entry of the invention pure and simple, leaving the whole 
question of its priority or value as a novelty to be settled outside 
of the department, or it should be of itself a complete guarantee 
of the standing of the invention from which there would be no 
appeal except in extreme cases. With this latter method fewer 
tents would be granted, and the cost of issuing them would be 
igher, but the benefits derived would more than balance the 
increased cost. The inventor would have no further trouble in 
establishing the strength of his claim, while the purchaser or user 
would know that the device once passed upon by the a 
had the same backing that a piece of property acquires by a well 
authenticated abstract of title. With the multiplicity of patents 
now being issued, relating to every branch of railway operation, 
some change in methods of patent business seems very desirable.” 


Marcy 16, 1888. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden. 

VIENNA.—Messrs. Gerotp and Co,., Booksellers. 

LEIPSIC.—A. Twiermeyer, Bookseller. 

NEW YORK.—Tue Witttmer and Roozrs News Company, 
81, Beekman-street. 


PUBLISHER'S NOTIOE. 


*,* The Publisher begs to announce that next week THE ENGINEER 
will be published on TuHursDAY instead of Goon Fripay. 
Advertisements intended for that number must be forwarded not 
later than Six o'clock on Wednesday evening. 


TO OORRESPONDENTS. 


*,* We cannot undertake to return drawings or manuscripts ; we 
must therefore request correspondents to keep copies. 
*.* All letters intended for insertion in THE ENGINEER, or 
taining questions, must be accompanied by the name and 
address of the writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 


Logepis.— We believe that it is not refunded. 

Cuarcoa..—A letter lies at our office for this correspondent. 

Vortex (Birmingham).—A letter lves at our office for this correspondent. 

A.C. T.—You cannot get into workshops at all to learn your business 
without interest, as you do not propose to pay a fee. 


STRENGTH OF SHACKLES AND HOOKS. 
(To the Bditor of The Bngineer.) 
S1r,—I shall be obliged to any reader who can tell me where I can find 


blished information concern: © properties, strength, and weight 
shackle pins and hooks for use with 
eld, March 14th. 
SUBSCRIPTIONS. 


Tue Enorneer can be had, by order, from any newsagent in town or country 
“rom the office on the following terms (pa: 


Cloth cases jor binding Tus Enoinger Volume, price 2s. 6d. each. 

A complete set of Tue Enainexr can be had on application. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the rates given b :—Foreign Subscribers paying in advance 
at the published rates will receive THe ENGINEER weekly and post- 

scriptions sent by Post-office order must be accompanied by letter of 
advice to the Publisher. Thick Paper Copies may be had, if wreferred, at 
aes te Post-office Order. — Australia, Brazil, British 

Remittance ‘ost-office . — Aus um, 

Columbia, British Guiana, Canada, Cape of "ood Hope, Denmark, 


witzerland, Tasmania, Turkey, United States, 
it of Africa, West Indies, Cyprus, £1 16s. China, Japan, 


We 

Tndia, £2 0s. 6d. 

Remittance by Bill in London.—Austria, Buenos Ayres and Algeria, 
Cc 11 rneo, Ceylon, Java, an gapore, 

Mauritius, Sandwich Isles, £2 5s. 


ADVERTISEMENTS. 
*,* The charge for Advertisements of four lines and under is three shillings ; 
Sor every two lines afterwards one shilling and si : i 


single adver 
in payment. Alternate advertisements will be 
practical regularity, but regularity cannot be guaranteed in any such case. 
All except weekly advertisements are taken subject to this condition. 
Advertisements cannot be inserted unless Delivered before Six 
o'clock on Thursday Evening in each Week. 
Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. George Leopold Riche; all 
other letters to be addressed to the Bditor of Tuk Encinerr, 168, Strand. 


MEETINGS NEXT WEEE. 


and Efficiency of Machine Tools and of other os Appliances 
Worked by Hydraulic Pressure,” by Mr. Ralph Hart Tweddell, M. Inst. 
C.E. “Stamping and Welding under the Steam Hammer,” by Mr. 
Alexander McDonnell, M. Inst. C.E. Paper to be read, ‘‘ Summit-level 
Tunnel on the Bettws and Festiniog Railway,” by Mr. William Smith, 
M. Inst. C.E. 

Society or Arts.—Tuesday, March 20th, at 8 p.m.: Foreign and Colo- 
nial Section, ‘‘Social and Commercial Aspects of New Zealand,” by 


March 22nd, at 8 p.m.: Applied ag | and Physics Section, ‘‘ Self- 
N. Hartley, F.R.S.E. Professor 


evei.! the President—Mr. J. K. a M.A., F.R.A.S.—will give a 
short discourse on the instruments exhibited. 


DEATHS. 
On the 10th inst., at 9, Melville-crescent, Edinburgh, Joun Grpprs, 
ees Raptor, in his 83rd year. Friends will please accept this 
mation. 
On the 10th inst., at Brighton, Jon PLews, C.E., third son of the late 
John Plews, C.E., aged 58, 
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THE TRANSMISSION OF POWER BY ELECTRICITY. 
TuosE who have read with due care the series of papers 

Oliver Lodge “On the Transmission of Power by 
lectricity,” now in course of publication in our pages, 


ee which may be realised under given conditions. 
ut it may be as well that a few of the — principles 


wheels are to be‘erected in various of the country 
in all sorts of out-of-the-way and inaccessible places. 
These wheels are to drive dynamos, and the dynamos 
are to produce currents of electricity, which are to 
be employed in actuating motors which are to drive 
machinery. This, for example, is the foundation of the 
enterprises of M. Marcel Despretz, concerning which 
something has already been said inour columns. Nothing 
will be lost, and something may be gained, by explaining 
in a few words what all this means. The dynamo depends 
for its action on the fact that if a coil of insulated wire is 
carried close the poles of the et, one current of 
electricity be generated in the coil as the wire comes 
under the influence of the magnet, while another and oppo- 
site current a be said to flow as the coil goes out of the 
influence of the magnet. Considerable resistance is 
offered to the motion of the coil either into the field of 
influence of the magnet or out of it, and it is in over- 
coming this resistance that work is done by the engine 
driving the dynamo, and the resistance a certain 
relation to the current produced. Now, if instead of 
driving a dynamo with a steam engine we send a current of 
electricity through its wires, if—that is to say, we reverse 
the original process—then thedynamo will revolve, and a belt 
from a pulley on its axis will transmit power and drive 
machinery. The first question which springs to the lips 
of the engineer who learns this truth for the first time is, 
“ How much of the power expended in driving the first 
dynamo can I get back from the second or driven dynamo?” 
and it is to answering this question that Professor Lodge 
has mainly addressed himself. It will be seen from what 
he has said, that the answer depends on many things; but 
above all, it depends on the dimensions and insulation of 
the wire by which the current of electricity is led from one 
machine to the other. 

A current of electricity is made up of two factors—first, 
quantity ; secondly, potential, or, as it is now beginning to 
be ed, pressure. There is an analogy between the 
action of water and that of electricity, in that the power 
of both to do work depends on the two factors pressure 
and quantity. A very small quantity of water under 
great pressure can do much work ; so cana large volume 
of water under a small pressure. In the same way the 
frictional electrical machine produces an extremely mintte 
quantity of electricity, but at a tremendous pressure. 
The quantity is, however, so small that it can do little or 
no work; and the frictional electrical machine has only 
been utilised in the arts to supply sparks to explode 
primers in blasting operations. On the other d, 
dynamos may be made to supply huge quantities of 
electricity at so low a tension as to be useless for all 
purposes of driving machinery. Now the resistance of a 
wire or other circuit to the flow of a current of 
electricity is, so far as is known, proportional only to the 
quantity. Thus, with a given size of wire, and a given 
impulse or pressure, a given quantity of electricity can be 
sent. By doubling the wire in sectional area twice the 
quantity will be transmitted with the same driving power, 
and soon. When electricity has to be transmitted toa 
distance it is better to increase its tension than its quantity, 
because a much smaller wire will suffice. The power 
being constant, the sectional area of the wire may be con- 
tinually diminished as the pressure, or tension, or potential, 
call it what we will, of the current increases. For 
this and for other reasons very fully explained 
by Professor Lodge, it is essential that electricity 
of high tension should be used if the power is 
to be transmitted without great loss over long distances. 
Pressure is expressed in terms of volts, current in 
ampéres, or more strictly in coulombs, which mean ampéres 
persecond. Thus, in any given case we have first to ascer- 
tain the resistance to be overcome by the electricity in 
passing through the transmitting core. Let us call 
this, for the sake of illustration, 1000 ohms, al- 
though nothing like this resistance will be met with 
in practice, Next we have to ascertain the pressure. Let 


1 
us suppose this to be 100 volts, then pus = 0'1, that is 


to say, 100 volts can only force one-tenth of an ampére per 
second through a resistance of 1000ohms, Multiplying our 
0°l ampére by 100, the electro-motive force, we have 10, 
and dividing this by 746, we have, by a well-known 
formula, ae of 1-horse power. If our readers have 
followed us thus far they will perceive that every wire 
has a certain co-eflicient, as we may term it, which 
controls the power that can be sent through it, and, 
the resistance being known, the power transmitted 
becomes purely a question of volts and of nothing else. 
Doubling the volts much more than doubles the power, 
the resistance being a constant. Thus, if, instead of 
100 volts, the electro-motive force in the foregoing case, we 
suppose \ sae we have 1000 volts, then the figures will stand 
Vv 
= ampare, which, multiplied by 1000 volts, 


and divided by 746, gives us po or over 1°34-horse 
power, and this is just what would be expected; for not 
only is there a larger quantity of electricity passed through 
the wire, but that electricity is delivered at a higher pres- 
sure at the working end. Just the same result could be 
achieved by keeping down the resistance. Let us, for 
example, suppose that we go back to our 100 volts, but 
that we reduce our —* from 1000 ohms to 10. ohms, 
100 volts 
we have then {> Ghms = 10 ampéres, and 10 ampéres 


multiplied by 100 volts gives 1000 and “V0? — 1-34-horse 
power as before. Here we see that the same end is 
attained by augmenting electro-motive force—expressed in 
terms of volts—ten times, or by reducing the resistance— 
expressed in terms of ohms—100 times. The reduction 
in resistance of a wire of any given metal can only be 
effected either by shortening the wire or by augmenting 
its thickness, or by doing both. But it is evident that we 
are prohibited by the conditions from shortening the wire, 


because we want to transmit power to long distances; 
and we are prohibited by considerations of expense 
from augmenting the thickness of the wire. uently 
we must fall back on the dynamo to get us out of the 
difficulty, and resort to electricity of high tension. Prof. 
Lodge shown that to get an efficiency of 90 per cent. 
it would be n to use electricity with a tension of 
200,000 volts. So far as is known, it would be absolutely 
impossible to produce such a tension. Sparks an inch long 
would fly from the wire, and there would be no practicable 
method of insulating it. As soon, indeed, as we attempt 
to produce high-tension electricity from d 08, we get 
into difficulties—the risk of burning up the wires on the 
armature and field magnets being very 

Tosum up, anyone desirous of embarking in such schemes 
as that for the utilisation of the water-power of the Rhone, 
will do well to satisfy themselves that there is a dynamo 
available for the production of high-tension electricity 
which will not be liable to rapid destruction. We are 
perfectly aware that many inventors and makers of dynamos 
assert that there is no difficulty in producing such a 
machine. Such a statement may, however, be very mis- 
leading. It is quite true that high-tension dynamos can be 
made; but whether they can or cannot is not the question, 
but whether they can be made to last, and on this subject 
there is no positive information of much value extant. 
Nevertheless, it may be taken as certain that no true pro- 
gress will be attained in the transmission of power until a 
machine capable of working with perfect safety up to at 
least 1500 volts has been placed in the market. Even 
then, for anything like long distances not more than about 
40 per cent. of useful effect can be realised at the motor 
end of the line. Of course this may be well worth 
having. Thus, if 1000-horse power of water he going to 
waste, a manufacturer might be well content if he got 400 
of it delivered at his mill ten miles off at a price repre- 
sented by the interest on his outlay in plant. There is no 
difficulty in transmitting some power to a distance; but 
the questions are how much, and at what price, and these, as 
we have seen, bear the most intimate possible relation to 
the tension of the electricity produced by the dynamo, and 
as that is high or low, so may the results be satisfactory, or 
the reverse. Furthermore, it is to be noted that the resist- 
ance augments exactly as the length of the line does. Thus, 
if it be 100 ohms for a given mileage, it will be 200 ohms for 
adouble mileage,andsoon. Even though this is the case it 
might be ae while sometimes to put down relay stations 
when the distance is long. Let us suppose, for example, 
that we have a line whose resistance is 2000 ohms, and that 

1000 


we work with 1000 volts, then we can transmit 3000 =05 
%1000=500and ='67 = the horse-power which would 


be transmitted, of which ‘33 could be realised. If, how- 
ever, we cut the line into two lengths, we could halve the re- 
sistance and,as we have seen, would be able to transmit with 
1000 volts 1‘34-horse power; 50 per cent. of this might be 
realised, or ‘67-horse power. This being employed to drive 
a second dynamo, 50 per cent. of ‘67, or 33-horse power, 
might be had. We should thus obtain just the same result 
as can be had from the single machine driving over the 
whole wire. If, however, we could increase the efficiency 
of the machines over 50 per cent. then there would be a 
decided gain. Now the efficiency will augment, other things 
being equal, as Professor Lodge has shown, with the 
electro-motive force, potential, or pressure of the current 
employed. But within certain limits reducing resistance 
is equivalent to increasing pressure, but the resistance is 
reduced by halving the length of the current by putting in a 
relay, for it is a very different thing to send a current of elec- 
tricity through one wire witha resistance of 2000 ohms, and to 
send the same current through two lengths of wire, each 
with a resistance of 1000 ohms. The system of using 
relays is well known in telegraph engineering, although a 
telegraph relay is not the same thing as that concerning 
which we write; and it may be found quite possible to put 
relays into long transmission lines in other ways than by the 
insertion of a motor and dynamo. For example, it is by 
no means clear that the storage battery may not be used 
with advantage for this very purpose. The thing gained 
is, of course, the possibility of transmitting more power 
over a given distance than can otherwise be transmitted 
with a given electro-motive force, and the more high ten- 
sion can be dispensed with in dealing with electricity the 
better. 
DOMESTIC FIREPLACES, 


Tue construction and working of the domestic fireplace 
is entitled to a great deal of attention. Every one, rich or 
poor, has at least one fireplace, so that opportunities for 
observation are not wanting ; and so much has been said, 
and said continually, in season and out of season, concern- 
ing the defects of the existing system of warming our 
homes, that a strong stimulus is supplied to dwellers in 
London, at all events, to make changes for the better, if 
possible. The whole question of burning fuel in open 

tes in our houses is in a very curious condition. It is 
nown that the air of London and other great cities is 
polluted by the combustion of fuel used in warming and 
cooking. It does not require the chemist or the man of 
science to tell us this; but furthermore, we have been 
assured that not only is it quite possible to prevent this 
pollution from taking place, but that we now burn our coal 
in the most are. way, so that it would pay well to 
burn it properly. This last proposition has been dinned 
into the ears of the London householder, at all events, for 
more than twenty years, and the London householder 
“keeps on never minding.” Why is this? Are we to 


assume that he does not want to change his ways, from 


pure wrong-headed perversity ? or is there some latent and 
occult cause which operates to make him neglect all that he 
is told,and steadily refuse to change his practice? Toarrive 
at a correct answer, we must take a somewhat compre- 
hensive view of the whole question. It can never be 


we cai dealt with in anything like a narrow or one-sided 
ashion. 


Those who know anything about the chemistry of foods 
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long be tempted to invest money in schemes of no small 
Sage promise and importance. The prominent 
idea is the utilisation of water power. Turbines or 
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have learned that there are good natural reasons for the 
way in which men combine these foods. Thus, there is 
a natural relation between bacon and greens, roast meat 
and bread, oatmeal porridge and milk. It is by no means 
amere whim that induces the rustic to combine beans 
with his fat bacon. In the animal economy beans are the 
complement of bacon—each supplies something wanted 
and lacking in the other. In the same way the desire 
manifested for pure white bread by every nation 
which can obtain it, and the rejection of whole 
meal bread when possible, is an instinct. It is not 
that which we eat, but that which we digest or assimilate, 
that nourishes and strengthens the body. It is quite true 
that whole meal bread contains more nutritive constituents 
in a given weight than white bread does. But the internal 
organisation of the ordinary man cannot deal with whole 
meal bread to advantage, and he rejects it in favour of the 
food which he can digest. There are, of course, persons 
with admirable digestions who can manage whole meal 
bread, but others cannot ; and no matter how much the 
virtues of whole meal bread are preached, men will go on 
eating white bread. Instinct is in this case a true guide 
to what is best. Now what is true of food is true of a 
great many other things. It is true of numerous practices 
which we are told are wrong, but which instinct, backed 
up by experience, tells us are right. For example, some 
advocates of fresh air and ventilation assure us that what 
are known as “draughts” can do no one any harm, and that 
it is infinitely better to get plenty of cold air than to 
breathe air reputedly impure. But instinct and experience 
tell us that the worst that can be got from breathing the 
air of a badly ventilated room is a headache, while an open 
window may give neuralgia, or congestion of the lungs. 
Applying all this to the open-fire question, we assert that 
the modern English fireplace, and system of burning 
coals, is, in a sense, the result of an instinct. In other 
words, the balance of advantage is in favour of the system 
adopted ; so much in its favour, indeed, that it is next to im- 
possible to see how it can be superseded ; and not only is the 
system eminently convenient, it even possesses, re 
from a scientific point of view, advantages over every 
other system that has ever been proposed ; and we hope 
to show, before we have done, that the Smoke Abatement 
Exhibition held in 1881 at South Kensington has done 
more to prove that existing practice is right than the 
originators of that exhibition ever intended. 
There are only two ways in which dwelling-houses can be 
heated—namely, by high temperature radiant heat,or by hot 
air. The former is produced by the open fire, and by it 
alone. The latter is obtained in various ways too numerous 
to particularise. We may cite one for convenience, 
namely, the well-known hot water pipe apparatus of con- 
servatories and churches. The question whether we shall 
use hot air or radiant heat in our rooms is by no means 
one to be lightly passed over. Instinct tells us to select 
radiant heat, and instinct is quite right; and it is so 
because radiant heat operates in a very peculiar way. It 
is known that as a matter of health it is best to breathe 
air considerably below the natural temperature of the 
body—98 deg.; in air heated to this temperature most 
ms would in a short time feel stifled. But it is also 
own that the body likes, as far as sensation is con- 
cerned, to be kept at a temperature as near 98 deg. as 
may be, and that very much higher temperatures can be 
enjoyed ; as, for example, when we sit before a fire, or 
bask in hotsunshine. Now it so happens that radiant heat 
will not warm air as it passes through it, and so, at one 
and the same time, we can enjoy the warmth of a fire and 
breathe that cool air which is best suited to the wants of 
our system. Herein lies the secret of the popularity of the 
open fireplace. But in order that the open fireplace may 
succeed, it must be worked within the proper limits of tem- 
perature. If air falls much below 40 deg. it becomes un- 
pos to breathe; and it is also very difficult to keep the 
y warm enough when at rest by any quantity of clothes. 
In Russia and Canada the temperature of the air outside the 
houses often falls far below zero, and in the houses it 
cannot be much above the freezing point. Here the open 
fire fails ; it can only warm air by first heating the walls, 
furniture, and other materials in a room, and these, in turn, 
heat the air with which they come in contact. But this 
will not do for North American winters; and accordingly 
in Canada and the United States the stove or some other 
expedient for warming air by direct contact with heated 
metal or earthenware is imperatively required. But this 
is the misfortune of those who live in cold climates, and 
when they ask us to follow their example and take to close 
stoves and steam pipes, and such like, they strongly re- 
mind us of the fable of the fox who had lost his tail. 
How accurately instinct works in the selection of the two 
systems is demonstrated by the fact that a succession of 
mild winters is always followed in the United States by 
an extended use of open grates ; that is to say, the English 
system becomes, or tends to become, fashionable, while, on 
the other hand, a succession of severe winters in this 
country brings at once into favour with builders and 
others a whole host of close stoves and similar devices 
which would not be looked at under more favourable con- 
ditions of the weather. While English winters remain 
moderately temperate the open fireplace will enjoy the 
favour it deserves, as not only the most attractive, but the 
most scientific apparatus available for warming houses. 
We do not pretend for a moment that it is the most 
economical method of heating; but it is possible to be 
penny-wise and pound-foolish, and so long as we have an 
adequate return from the coal burned, it is not n 
that all that return should be made in the shape of heat. 
Surely the admirable ventilation caused by the open fire is 
worth paying a little for? But even on the score of 
economy the open fire is by no means so wasteful as some 
persons would have us believe. Mr. D. K. Clark carried 
out a very elaborate and ably managed series of experi- 
ments at the instance of the Smoke Abatement Committee. 
About these experiments we shall have more to say. They 
cover a wide field, and some of the results obtained are a 
little startling. For the present we must confine our atten- 
tion to the subject in hand, namely, the economy of the 


open domestic grate. Mr. Clark’s experiments show that 
instead of nine-tenths of the heat going up the chimney, 
which we have often been assured is the case, about 43 per 
cent. of the heat from an open fire is disposed of in this 
way, while in the case of close stoves, about 24 per cent. 
goes up the chimney. Taking the value of coal at one- 
tenth of a penny per pound, and assuming that 100 Ib. are 
burned in a close stove, the whole value of the fuel will be 
10d., and that of the heat wasted will be 2:4d., while in the 
case of the open grate it will be 43d. Thus, the difference 
in favour of the close stove will be 1°9d., or, say, 
2d.; and assuming that 33 lb. are burned per day, 
the loss would be ‘66 of a penny, or less than three 
farthings per day; per week it amounts to 44d. Now, we 
ask, is it really worth while to give up the cheerful and 
healthy open fire and substitute for it the close and 
unhealthy and cheerless stove for the sake of saving 4d. a 
week? Three good fires could be kept going with a waste 
of, say, ls. a week, or for the winter six months, 25s. It 
will be seen that the advocates of the close stove system for 
this country have, to say the least, a very small foundation 
on which to base their estimates of economical advantage. 
We may, however, go further than this. It is quite 
possible to construct open fireplaces which shall heat air 
directly by contact with metal surfaces and direct that 
heated air into the room. The comparison between such 
stoves and the open grate will be even less favourable to 
the latter. Concerning the prevention of smoke, it does 
not appear that there is a great deal to choose between 
them. At least, it seems to be proved by Mr. Clark that 
it is possible to so make and work an open grate that little 
or no dark smoke will be produced init. Whether it is 
worth while to go to the trouble and expense entailed is 
quite an open question. 


THE SOCIETY OF ARTS AND LONDON FIRES, 


SIMULTANEOUSLY with our recent article on “ London 
Fires,” the Society of Arts Journal published a paper read 
by Mr. Cornelius Walford at the previous meeting of the 
Society, on “ The Increasing Destruction of Life and Pro- 
perty by Fire,” in the course of which certain statistics are 
cited having the appearance of contradicting some of the 
figures and arguments which have appeared in these 
columns. Taking three decades—namely, 1851-60, 1861-70, 
and 1871-80—Mr. Walford gives the actual number of fires 
per annum in London as being respectively 977, 1430, and 
1795. These numbers, according to our reckoning, to be 
found in articles which have appeared in Tue EnGIneer at 
different dates, should be 1002, 1480, and 1640, Concerning 
the last of the three decades, Mr. Walford is clearly in 
error according to his own showing, for he gives a table 
taken from Capt. Shaw’s returns, in which the total 
number of fires during 1871-80 is found to be 16,399, giving, 
therefore, an average of 1639°9 for each year. The import- 
ance of being correct in this matter is shown by the conclu- 
sion at which Mr. Walford arrives. Taking his erroneous 
averages as a basis, he calculates that the metropolitan 
fires per million of inhabitants in the three several 
decades are in the ascending order of 389, 418, and 465. 
Thus the fires are represented as increasing more rapidly 
than the population. We have allowed this to be the case 
for a certain series of years, but not so more recently. In 
Tue Encineer of June 3rd, 1881, we gave a table show- 
ing the ratio of fires per 100,000 of the population in 
several periods, including the three decades mentioned by 
Mr. Walford. Shifting the decimal point, we find the 
ratios per million inhabitants to be respectively 391°5, 
491°8, and 469°2. It will be seen that the ratio falls off 
after 1870 instead of rising. In respect to the quin- 
quennial periods ending with 1880, we have shown 
that the average fire rate increases persistently from 
1836 down to 1870, when it becomes 508 per million, In 
1871-75 it falls to 477°6, and in 1876-80 it becomes 463. 
The fact is a remarkable one. It is also encouraging, and 
ought not to be overlooked. We may add that in all the 
calculations on this subject in our columns, care has been 
taken to get correct statistics of the population for each 
year, so far as these can be estimated for periods between 
the taking of the census. In what we have said we have 
no desire to derogate from the general excellence of Mr. 
Walford’s paper, and we trust that the attention which he 
has called to the subject will promote those measures which 
are calculated to reduce the ravages of fire in London and 
elsewhere. We observe that the Metropolitan Board have 
decided not only to seek for relief from the restriction 
which now limits them in raising money for the current 
expenses of the Fire Brigade, but have resolved that any 
increase of the amount furnished by the ratepayers for this 
purpose should be accompanied by an increase in the con- 
tributions of the fire insurance companies. We are 
particularly glad to find that the Board have also signified 
their readiness to bear the expense of the proposed inquiries 
into the origin of fires in cases where inquiry is considered 
advisable although no death occurs, 


THE USES OF ARSENIC, 


A society which boasts the grand title of the National Health 
Society has, it appears, requested the Foreign Office to address a 
communication to its representatives abroad, desiring them to 
report on the existing legislation in Continental countries with 
reference to the precautions and restrictions imposed on the 
manufacture and sale of articles in which arsenical pigments 
are employed. A committee, consisting of Members of Parlia- 
ment and lieut t-g ls to a considerable extent, but in 
which science is most meagrely represented, and of which Mr. 
Hart is chairman, has, it is announced, been formed, in connec- 
tion with the Society, for investigating the subject of arsenical 
poisoning in respect to the use of arsenical pigments, paper 
hangings, dress fabrics, and other materials in daily use, and 
their deleterious effects on health. Reports have been pre- 
pared on the medical, chemical, and sanitary aspects of the 
question, and a Bill has been drafted, with the object of requiring 
that in the case of articles manufactured with arsenical pig- 
ments, due notice shall be given to the purchasers. A con- 
siderable body of information has been laid before the com- 
mitee, showing that the use of arsenical pigments was not 
confined, as was popularly supposed, to the preparation of 
green colours, but that numerous cases of arsenical poisoning 


had occurred in families living in rooms hung with mauve, red, 
fawn, and other coloured paper gings in which arsenic was 
freely used, and from which arsenical powders floated into the 
air. The National Health Society does not appear to have got 
far in this inquiry. It is beyond all manner of doubt that many 
colours may be found to contain arsenic. The material is so 
cheap and abundant that it requires special precautions—some- 
times costly ones—to avoid using materials which may contain 
arsenic. Some years ago we received a complete set of tar 
colours from Rummelsburg, near Berlin, which were prepared 
without the use of arsenic. This was considered a special 
virtue in their case, and we infer that the tar colours made by 
other manufacturers at home and abroad may be expected to con- 
tain arsenic. No wonder, then, that mauve and red papers are 
held to be guilty. Moreover, papers of light and delicate shades, 
nearly white papers, often contain much arsenic, The Lancet 
has recently been much alarmed at “ most mischievous state- 
ments” recommending the use of face powders containing 
arsenic. It considers it its duty to raise a warning cry against 
such statements, which have recently been circulated, and have 
already done harm, to the effect that “arsenic in small doses is 
good for the complexion.” It is not difficult to imagine the 
risks women will incur to preserve or improve their good 
looks. No more ingenious device for recommending a drug 
can be hit upon than that which the authors of this most baneful 
prescription of “arsenic for the complexion” have adopted. 
Suffice it to recall the fact that, for many years past, chemists 
and sanitarians have been labouring to discover means of 
eliminating the arsenical salts from the colouring matter of wall 
papers and certain dyes once largely used for certain articles of 
clothing. “It is most unfortunate that this hopelessly antago- 
nistic recommendation of arsenic to improve the complexion 
should have found its way into print.” Those who employ the 
drug as advised—and there are many either already using it or 
contemplating the rash act—will do so at their peril. “ Itis the 
duty of medical men,” writes the Lancet, “to warn the public 
against this pernicious practice, which is only too likely to be 
carried on secretly.” It is not without reason that they are led 
to speak thus pointedly. While the Zancet puts the case thus 
strongly, it must not be forgotten that about twenty-two 
years ago the question of arsenic eating in Styria was set 
at rest. “Hidrach,” as arsenious acid is termed in Styria, is 
unquestionably d by the } there. To quote one 
instance, in presence of Dr. Kappe, of Oberzehring, a man, 
thirty years of age, and in robust health, ate on February 22nd, 
1860, a piece of arsenious acid weighing 4} grains, and on the 23rd 
another piece weighing 54 grains. His urine was carefully examined 
and shown to contain arsenic; the 24th he went away in his usual 
health. He informed Dr. Kappe that he was in the habit of 
taking the above quantities three or four times each week. About 
the same time it was shown that the water in ordinary use at 
Whitbeck, in Cumberland, contained a good fraction of a grain of 
arzenic—metallic—in each gallon. It appears to be derived from 
veins of arsenical cobalt through which it percolates. This water 
is habitually used for every purpose by the inhabitants of the little 
village of Whitbeck, and, as far as could be learnt, with beneficial 
rather than injurious results. It is the only stream in the 
neighbourhood where trout and ducks cannot thrive. When the 
railway was being carried past Whitbeck, the first use of the 
water quickly produced the usual marked effect on the throats 
of the men and horses employed on the works. The soreness of 
mouth from which they at first suffered soon, however, dis- 
appeared, and in the horses gave place to that sleekness of coat 
assigned as one of the effects produced by the administration of 
arsenic. It isa question how far the rosy looks of the children 
and the old age which a large proportion of the inhabitants 
of the village—Whitbeck—attain are to be attributed to the 
arsenic present in the water they drink. We commend these 
considerations to the attention of the Lancet and the committee 
of the National Health Society. Likewise the presence of arsenic 
in the white linings of saucepans; for to give the linings the 
colour which pleases the public eye arsenic is pressed into 
service. 


TYNDALL ON TERRESTRIAL RADIANT HEAT. 


Last month Dr. Tyndall read a paper before the Royal 
Society on terrestrial radiation. He has recently erected a 
small iron hut on Hind Head, a fine moorland plateau about 
three miles from Haslemere, with an elevation of 900ft. above 
the sea, which forms an extremely suitable station for 
meteorological observation. Here he has continued to record 
from time to time the temperature of the earth’s surface as 
compared with that of the air above the surface, the object 
being to apply the results which experiments had established 
regarding the action of aqueous vapour upon radiant heat. The 
air thermometer was suspended with its bulb 4ft. above the 
earth. The surface thermometer was placed upon a layer of 
cotton wool, on a spot cleared of heather, which thickly covered 
the rest of the ground. The outlook from the thermometers was 
free and extensive. There was no house near, the hut being 
about fifty yards distant from the thermometers. On the 
morning of December 10, temperature was very low ; snow a 
foot deep covered the heather ; very little movement of air from 
the north-east. Assuming aqueous vapour to play the part that 
Dr. Tyndall has ascribed to it, the conditions were exactly such 
as would give grounds for expecting considerable. waste of the 
earth’s heat. At 8.5 am. the thermometers were placed in 
position at a common temperature of 35 deg. A single minute's 
exposure sufficed to establish a difference of 5 deg.; then at 
8.10 am,, air 29deg., wool 16 deg.; at 8.15 a.m., air 29 deg., 
wool 12 deg.; in ten minutes a difference of no less than 17 deg. 
As the day advanced the difference between air and wool became 
gradually less. These observations, especially the last, invite 
attention. There was no visible impediment to terrestrial 
radiation. The sky was extremely clear, moon shining, the 
north star, and many others, were visible. On no previous 
occasion had the firmament been purer ; but still the difference 
between air and wool at 6 p.m. was only 4 deg. December 10th, 
a striking illustration of the action of that invisible constituent 
of the atmosphere to which Dr, Tyndall directed attention more 
than twenty-two years ago. On December 10th the wind was 
light from the north-east, with a low temperature. On January 
16th it was very light from the south-west, with a higher 
temperature. The one was a dry air, the other was a humid 
air ; the latter therefore, though of great optical transparency, 
proved competent to arrest the invisible heat of the earth. The 
advance of temperature from 28deg. at 5 p.m, to 32 deg. at 
6 p.m., was due to the intrusion at 6 p.m. of an invisible screen 
between the earth and the firmament. As the night advanced 
the serenity of the air became, if possible, more perfect, and the 
observations were continued, with the result of a difference of 
4 deg. between the temperature of the wool at 8.30 p.m., and its 
temperature at 10.30 p.m., and which was not to be referred to 
any sensible change in the atmosphere. Further observations 
were made in considerable numbers, but they need not be dwelt 
upon, the object being to illustrate a principle rather than to add 
to the multitudinous ds of meteorology. It is sufficient to 
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say that, with atmospheric conditions sensibly alike, the waste 
of the heat from the earth varies from day to day, a result due 
to the action of a body which escapes the sense of vision. 


THE WEATHER FORECASTS, 


Dorina the last week many letters have appeared in the 
columns of the daily press—and, in fact, are being continued 
this week—on the weather forecasts. The Rev. A. W. Owen 
writes that they are perfectly useless to him, and many, we 
think, will be disposed to endorse his statement. He finds the 
actual weather by daily comparison is very unfavourable to the 
trustworthiness of the forecast ; and in making this statement 
he requests to know the experience of others. Mr. Clark, 
writing from the district “ England, E.,” says :—“ Please allow 
me space to assure Mr. Owen, of ‘ England, 8.W.’ that his expe- 
rience of the weather forecasts entirely agrees with ours in 
‘England, E.’ In point of fact the prophets at the Meteoro- 
logical Office certainly do not ‘hit it,’ on an average, oftener 
than once a month. The forecasts are absolutely worse than 
useless, because they are so misleading. Nevertheless, they do 
serve to amuse us. I think people in this district have fully 
learned to put no faith whatever in them.” Another clergyman, 
writing from Aldridge Rectory, near Walsall, finds that very 
little reliance can be placed in the forecasts as prepared daily at 
the Meteorological Office. He lives in one of the Midland 
counties—district No. 4—and his experience as regards the 
centre of England is by no means more favourable than Mr. 
Owen’s. For many years he has kept a record of the actual 
weather and the varied indications of change, and has come to the 
conclusion that much more is to be learned from careful obser- 
vation of the barometer and the wind than from these forecasts. 
Over and over again has the weather been very unlike what was 
foretold, and the wind has, as it were, in a spirit of perversity, 
blown, not only from an opposite quarter, but, instead of a gale, 
we have had comparatively a calm and a bright day—rare enough 
of late—to temporarily cheer us in place of the prevalent “over- 
cast.” Mr. Finch Smith, who writes this letter, says he remembers 
just fifty years ago next summer, hearing the late Dr. John 
Dalton, whose varied attainments makes his opinion worthy of 
notice, say, in answer to a question put to him, “I have studied 
the weather for more than half a century, and made observations 
thereon, and I have come to this conclusion, that it is impossible 
to forecast, with anything like certainty, what the weather shall 
be for the next twenty-four hours.” Mr. Smith adds, in this 
very changeable climate of England, he is very much of the same 
opinion. He agrees with Mr. Owen in pronouncing the forecasts 
to be, for the most part, very unreliable, and that their publica- 
tion, consequently, is of little use. Mr. Bigg- Wither, writing from 
Southsea respecting his experiences of the weather forecasts, says, 
“T can give you mine, which are very similar to those of Mr. 
Owen, for, like himself, 1 depend upon my aneroid, as at least 
five times out of seven the forecasts are incorrect.’ While agree- 
ing with these gentlemen that the publication of the forecasts, as 
at present drawn up, is of little real value, we would again refer 
to the forecasting the state of the weather by the rain-band—see 
Tue Encryerr, October 13th, 1882—as developed by Dr. Piazzi 
Smyth. This seems a perfectly safe indicator of the approach of 
rain, and we would strongly advocate its introduction among 
those made at the various stations about the British Isles on 
which the Meteorological Office found their forecasts. We 
believe that they would lead to a condition of forecasting which 
would be found to be trustworthy, and gain the good opinion of 
the many who make their own observations of the weather, and 
compare them periodically with the one issued by the Meteoro- 
logical Office with all the authority of print. We were recently 
informed by the late chairman of the Meteorological Committee, 
that of the forecasts sent to us from America, some 40 per cent. 
proved to be more or less correct. 


THE NEW AMERICAN TARIFF, 


Our American cousins who make steel rails, pig iron, and wire 
rods are crying out against the concessions in the new tariff of 
duties which comes into force next July. Steel rails are reduced 
from 28 to 17 dols., and pig iron, rods for wire, saws, files, &c., 
are also reduced. Pennsylvania is in a sore plight, and yet there 
is no reason for such complaint. The American Government, 
finding that their public debt was being diminished too rapidly, 
made up their minds to give away £15,000,000 out of £28,000,000 
of estimated surplus, and they went about it after this fashion. 
They gave £12,000,000 in exemption to themselves, i.¢., for 
relief of internal revenue, and £3,000,000 in the way of reducing 
external revenue ; that is to say, they put aside these three 
millions for the reduction of duties on every class of goods which 
enter America from all parts of the world. It is pretty clear 
that three millions scattered over the habitable globe, with the 
exception of Uncle Jonathan's vineyard, will not amount to 
much ; and that is exactly how matters stand. The millions 
amount to so little to England that it will not benefit trade to 
any appreciable extent. Take rails as a prominent example, seeing 
that rails are the goods on which the heaviest reductions have 
been made. Steel rails are now selling at from 40 to 45 dols. a 
ton in the States. The reduced duty will be 17 dols.; but does 
any reasonable man suppose that English makers can produce 
rails in this country and compete with prices at 40 dols, a ton 
when the duty of 17 dols. and freight—10s. per ton—have to be 
added? If rails were to rise to 80 or 90 dols. something might 
be done, particularly in the cuse of those American railroad kings 
who are prepared to pay a preferential price for English produc- 
tions, on account of their superior quality ensuring longer life in 


the rail. American manufacturers need not continue their | 'T' 


complaints. They profess to bein mortal terror of Sheffield 
invasion. Their feara, if not altogether feigned, are groundless. 
After exhaustive inquiries in the Sheffield districts, we are in a 
position to assure them that not a single manufacturer attaches 
the slightest importance to the revised tariff as holding out any 
hope of revived trade with the States. They look upon the 
concessions as interesting in one respect. The American people, 
when they get rails at 11 dols. less money, may begin to pe if 
they are not paying too much for other goods, and in this way a 
may be set rolling which, in the future, may lead to con- 
ditions under which something like fair trade may be possible. 


SALT WORKS IN SOUTH DURHAM. 


Srvce we last referred in Taz EncINgEER to the development 
of the salt industry of South Durham there has been a series of 
movements developing. The pioneers in the trade—Messrs. 
Bell Bros.—find that there is an abundant market for their pro- 
duction, and they have, it is stated, commenced to put down a 
second bore-hole, which will in the course of a few months double 
the production of brine, and, of course, of salt. Adjoining the 
works of Messrs. Bell Bros, and between the North-Eastern 
Railway and the river Tees, is a large area of ground which has 
been leased from the Ecclesiastical Commissioners by the New- 
castle Chemical Works Company, which is to be reconstructed to 
allow it to mine and manufacture salt. This second attempt 
to work salt in South Durham will be on a still larger scale, for 


whilst Messrs. Bell Bros. produce about 350 tons weekly, the | 
Newcastle Company uses and needs 1000 tons of salt weekly. 
It has already commenced to embank the land on the north bank 
of the Tees, and it is probable that it will speedily commence 
boring, so that it is certain that the present year will witness a 
considerable increase of the tonnage of salt produced. No salt 
has yet been produced in Cleveland, but thereis progress being made 
with theattempt of Messrs. Bolckow, Vaughan, and Co., to putdown 
a bore hole at their works, The northern shore of the Tees, how- 
ever, holds out the best inducements, because the surface of the 
land iscomparatively valueless, but that on the Cleveland side is so 
valuable for various manufacturing purposes that there is only a 
limited amount of space that could be had. It is probable 
therefore that there will be a large development of the chemical 
trade in South Durham, both in the production of brine and 
probably in its use—in some future that may not be far distant— 
for the ammonia soda manufacture. 


LITERATURE, 


Journal of the Society of Telegraph Engineers and of Electricians, 
including Original Communications on Telegraphy and Electri- 
cal Science. Published under the supervision of an editing 
committee, and edited by Prorgssor W. E. Ayrton, F.R.S. 
London: E. and F, N. Spon. No. 45, vol. xi. 

Tue poverty of the “Journal” of this rope 4 in spite 
of the ~— of its name, impels one to ask, How is 
it that a y sup to represent that branch of 
applied scientific knowledge which has been startling 
the world by its discoveries and applications every few 
weeks during the past few years, is unable to make its 
“Journal” what most people would expect it to be, 
namely, the one journal of all others which should con- 
tain original accounts of the discoveries in electrical 
science, and the enormous strides in the commercial and 
industrial applications of electricity which have marked 
recent years, On the whole it may be said to be one of 
the last journals to go to for information, instead of the 
first. Why isit that so many of the best papers on electrical 
subjects are read before societies which do not pretend 
to be specially electrical? Why is it that a very few 
members are so often called upon to occupy the paper- 
reading evenings, because original communications are not 
attracted by the Society? There must be some active 
deterring cause, and to others, as well as ourselves, the 
question, what is it, or who are they, must present itself. 


Elementary Chemical Arithmetic, with 1100 Problems By SyDNEY 
Lupton, M.A, Macmillan and Co, 1882. 

A LARGE proportion of the books published at the 
present day are not wanted, and it is refreshing to welcome 
a book that really presents new features and fills a void in 
literature. Our estimation of this work is, that it is likely to 
be of great value both to schoolmasters and to practical men. 
Asarule the latter avoid mathematical puzzles, even when 
the mathematics used extend only to the rules of simple 
arithmetic. This is a great mistake, as a man cannot be 
said to know a subject till he can pretty readily deal with 
the concrete. So long as one either talks or writes in the 
abstract, it is difficult to gauge the real extent of his 
knowledge, but his treatment of the concrete generally 
enables us to tell with a fair ig to exact- 
ness his grasp of the subject. t may be taken as 
axiomatic that the majority of practical questions 
do not involve the higher mathematics ; hence there is no 
reason why the practical man should not be able to deal 
with the ordinary concrete problems. Of late years this 
idea has been steadily gaining ground, and lecturers and 
schoolmasters have extensively “ used numerical problems 
as a means of emphasising statements made in lectures.” 
Books on the various branches of physics now generally 
contain numerical examples, and d,s of thought is 
made to give way to exactness. 

Mr. Lupton states in his preface that it is with “some 
diffidence” that “an introduction has been prefixed to the 
examples,” and gives two reasons for that introduction. 
We think the book would have been not altogether value- 
less without the introduction, but at any rate of far less 
value than it is with the introduction. This portion of the 
work extends toabout one hundred and consists of brief 
explanations of the rules and formule used with specimen 
solutions. Nowalthougha schoolboy may beexpected to have 
theserules and processes at his fingers’ ends, the practical man 
forgets much of the formule he is seldom called upon to use ; 
and while we should ex the student to remember the 
formula, say, for interpolation, in twenty years he may be 
rusty and glad to see it in print with an example of its 
use, The once familiar process is easily grasped, and the 
work in hand proceeds with rapidity and certainty. We 
do not ever remember to have seen an introduction of 
more real value than this of Mr. Lupton’s. The next 
portion of the book consists of chemical problems. 
hese are arranged in chapters, and range over a wide 
field. A number of tables and a sheet of four-figure 
logarithims completed the work. 

We have scores of books on arithmetic, algebra, geo- 
metry, &c., which we would gladly see consigned to the 
flames as useless redundancies, whilst we have far too few 
books similar to the one we have thus briefly considered. 
We hope that the work which Mr. Lupton has so ably 
conceived and carried out will lead to similar books in other 
branches of physics—such as heat, light, and electricity. 


A Dictionary of Electricity; or, the Electrician's Hand-book. 
By G. H. Greer, College of Electrical Engineering, New 
York. 1883. 

Two DoLLakrs, or eight shillings, seems a large sum for a 

small book, which is made up principally by the use of 

paste and scissors, and which presents absolutely no feature 
of originality. Surely Pope when he wrote the lines, 

“Where ignorance is bliss ’tis folly to be wise,” must 

have had in view those hangers-on of science whose 

sole peculiarity is an intense conceit, which prevents them 
from understanding the depth of their own ignorance. 

The first line of the work reads as follows :— Accumu- 

lator: an instrument that accumulates electricity, &c.” 

Now, if there is one thing which an accumulator does not 


do it is to accumulate electricity. This is a fair sample 
of the knowledge of the subject exhibited in almost 
every page of the book wherein matter appears that 
is not quoted verbatim from a really accurate source. 
As a rule, the compiler is free with his authori- 
ties, but we notice that he leaves his readers to 
imagine that he is author of many important statements ; 
thus, pp. 57-8-9, 60-1-2, &., are taken bodily from a con- 
temporary, but without any recognition of the fact. Many, 
if not most of the illustrations, are borrowed, and letters 
in the illustration are not referred to in the description— 
vide pp. 99, 147, &c., for example, while the same illustra- 
tion appears on pp. 97 and 192,and so on. In conclusion, 
let us quote one more definition :— System—the electric 
currents returning into themselves, Some electricians 
claim that the solenoid effectually overcomes induction.” 
We hope from this lucid definition that readers will under- 
stand something more about “system” than we are able to 
do from so graphic a statement. One hundred and ninety- 
two pages of such matter for eight shillings! 


PILE-DRIVING BY DyNAMITE.—In the course of executing some 
municipal works at Buda-Pesth, the piles already driven were 
required to stand a greater load than had been originally contem- 
plated. It was, therefore, necessary to test them, and drive still 
deeper those that yielded. On account of the expense of bringing 
a pile-driving machine successively over each pile for so little work, 
it was determined to try the effect of —— and the city 
engineers applied to Colonel Prodanovic, of the Second Regiment 
of Austrian engineers, to carry out the experiments, According to 
the Wochenschrift des Ocesterreichischen Ingenieur and Architekten 
Vereins, the piles were cut square, and a wrought iron plate 15in. in 
diameter poet 48in. thick was placed on the top ofeach. On its 
centre, and immediately over that of the pile, was placed a charge 
of No. 2 gece in the form of a cake, 6in. in diameter and fin, 
thick, and weighing bet. avoirdupois. This was wrapped in 
parchment-paper, covered with clay, and fired. The effect produced 
was found on an average to be — to five blows from a 14} ewt. 
monkey falling from a height of 9ft. 10in. The iron plates stood 
from twenty to twenty-four explosions. The system is not 
considered applicable to a pile standing considerably out of the 
ground, but saves a great expense when piles already driven have to 
be sunk deeper. In America, gunpowder has been used for 
many years, particularly in Philadelphia, for pile-driving, though 
employed generally to drive the monkey upward. 

An AuvsTRIAN Wire Rope Trawway.—A description has 
recently been given in the German technical press of a wire tram- 
way in connection with the coal-mining industry established near 
the Hersteigg, the products of which it brings to the main line 
belonging to the Southern Railroad of Austria. In its alternatin 
rise and fall during its distance of 3000 yards, there is a usefu 
excess of incline of about 142 yards, which, it is said, suffices to 
keep the line in self-acting working, after it has been started by 
means of the 12-horse power engine provided for that purpose. 
When there is no return load to be sent to the mine, the speed of 
line can be regulated bya brake. Under these circumstances, the 
cost of working the line is estimated at about 44 cents per ton of 
coal. In its general arrangement, the tramway forms a straight 
line, and consists of two drawing ropes and a train rope. The line 
which is used for conveying the coal to the station is 1‘10in. thick, 
and is composed of 19 steel wires, each ‘18 of an inch in diameter. 
The line on which the coal buckets are returned to the mine is 
only 66 of an inch thick, the 19 steel wires of which it is composed 
being only ‘13 of an inch thick. Both ropes consist of wires 
about 765 yards long, coupled to each other, and for the ropes a 
breaking strength of 73 tons per square inch section is guaranteed. 
At the ends of the ropes, weights of 5 and 3 tons are applied in the 
usual way for obtaining the proper tension. The distance between 
the seventeen supports varies from 60 to 400 yards. The train rope 
is “6 of an inch thick, and consists of twelve soft steel wires of “07 
of an inch diameter, and it runs at a speed of about 13 yards per 
second. The buckets which convey the coal follow each other at 
a distance of about 83 yards ; thus thirty-six are always on the way 
to and the same number coming from the station. Each bucket 
contains about 10 bushels, or about a quarter of a ton of lignite, 
the total quantity carried per hour being about 174 tons. The cost 
of the line was about 14,000 dols. 

OPENING OF THE GREAT EASTERN RAILWAY QUAY AT 
PARKESTON.—The loop-line lately made by the Great Eastern 
Company in connection with its new quay at Parkeston, near 
Harwich, was passed for traffic last June; the station buildings 
were officially inspected last Tuesday, and yesterday, the 15th, 
the railway and quay were used regularly for the passenger service 
to Antwerp and Rotterdam. The new line leaves the present 
Harwich branch at a point about a quarter of a mile west of Dover- 
court, makes a curve to the new quay—called after Mr. Parkes, 
the chairman of the company—and re-joins the old line at 
Parkeston junction, 2} miles from Dovercourt. The line, about 
24 miles long, is well laid with 80lb. rails and every modern 
appliance; there are, besides, about 6 miles of sidings for sorting 
wagons. All the bottom ballast consists of burnt clay, while the 
top ballast is shingle with a little sand. The arrangement of 
points and signals, by Mackenzie and Holland, of Worcester, is 
very complete. A siding runs on to the quay and into the two 
goods sheds, each 520ft. long; the acute angle causes openings 
110ft. wide, requiring bowstring girders to support the roof. The 
quay wall, 1800ft. long, is nearly straight, and affords berths for 
seven steamers alongside, while screw piles afford moorings for 
seven more in the river Stour. The bottom is dredged to a depth 
of 14ft., which will ultimately be increased to 16ft.; but at present 
none of the company’s steamers draw more than 12ft. of water. 
The wall was constructed by sinking screw piles, those in front 
being 2ft. in diameter, and those at the back 18in. Between the 
piles are concrete cylinders, sunk in pairs, and consisting of seven 
rings, each 4ft. Gin. deep. The rings are 9ft. in diameter outside 
a 18in. thick, and weigh about 10 tons each. They sank of 
themselves, on the mud inside being excavated by Bruce and 
Batho’s grab. To keep them in place temporarily a pile was sunk 
between each pair, by simply weighting it with 10 tons. The spaces 
inside the rings and that outside them and the piles are filled in 
with 8 to 1 concrete, so as to form a solid wall. The central 
building, in the Italian style, of 350ft. frontage, serves for the 
station and hotel, while on the right are the customs and general 
offices, and on the left the bonded warehouse. The passenger 
gangway from the station to the quay is very substantial and 40ft. 
wide. All buildings, and the station platforms, which are 300 yards 
long, are built upon whole timber pitch-pine piles, driven to the 
ancient bed of the river, consisting of black flint gravel. The 
average depth is 43ft., and there are considerably more than a 
thousand. The site was selected on account of a hill, formerly an 
island, which has served to form the embankment. Nearly half 
the excavation was lost, owing to the stuff sinking in the soft mud. 
The excavation—close upon a million cubic yards—was effected 
mainly by means of Ruston, Proctor, and Co.’s steam navvies, of 
which about four were at work together. No arrangements have 
been made for gas-lighting, as the quay is illuminated by the Brush 
electric light, and the buildings will be fitted with Swan incan- 
descent lam: The works, which will cost about half a million 
of money, have been completed within four years; and the 
600 acres acquired and reclaimed by the company permit of con- 
siderable extensions, which the rapidly growing continental traffic 
will, doubtless, render necessary before very long. The engineer- 
in-chief is Mr. Mackintire, of Messrs. Edward Wilson and Co.; and 
the resident engineer, Mr. J, B, Crawfurd. 
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THE VIENNA CITY RAILWAY. | 


Arter about as hard and obstinate a struggle as the | 
spirit of modern improvement ever encountered in factious | 
opposition and competitive hindrances, the concession for | 
the Vienna City Railways has at last been granted to | 
Messrs. James Clarke Bunten, of Glasgow, and Joseph | 
Fogerty, C.E.,of Westminster. The phases of uncertainty | 
through which this project has passed have sorely tried | 
the patience of the promoters, and the Emperor, at the 
audience he granted Mr. Fogerty to receive the latter's 
thanks for the grant of the concession, expressed his | 
unbounded admiration at the perseverance and endurance | 
of Englishmen in fighting so long and so persistently | 
against apparently almost insurmountable obstacles. It | 
was through his Majesty’s personal initiative, on the 
grounds of its great public utility, quite as much as on the 
advice of his Ministers, who have, nevertheless, con- 
sistently supported it throughout, that the final decision 
was granted without any further delay, and the con- | 
cessionaires have been assured of his warmest interest in | 
the execution of the works. 

The general features of the scheme, as originally pro- | 
posed, have undergone but little alteration. It is only in 
detail that changes of any consequence have been intro- 
duced into the conditions of the concession, and these | 
chiefly in deference to the wishes of the municipality. 
Any one who has ever visited Vienna must have a lively, 
if not an agreeable, recollection of the ugly rivulet, of the 
same name as the city, which meanders through a great 
part of the inner town and empties itself into the Danube 
Canal. On an average of about 360 days in the year it is 
nothing more than a foul ditch, charged with the 
refuse of all the neighbouring districts, but for the re- 
maining five a roaring and Scones torrent. During 
the past century several schemes have been proposed for 
its regulation or total diversion, and within the last ten 
years nearly every proprietor of a city railway—of whom 
there have been over thirty—has, in some way or other, 
tried to incorporate this idea as a part of his scheme, but 
invariably failed from his inability to show in what way 
the expenses entailed by such an outlay could be secured. 
The question appears now, however, to have been solved— 
on paper at least—in a feasible and profitable manner b 
Herr Berger, technical director of the municipal wet 
who, under instructions of the corporation, and by permis- 
sion of the Ministry. of Commerce, submitted to, and 
obtained the approval of, the town council to a project 
whereby the regulation of the river can be carried out 
simultaneously and in connection with the elevated rail- 
way of Messrs. Bunten and Fogerty in such a way that 
the greater portion of the expense to the town will be 
covered by the building sand reclaimed by the regulation 
and by the enhanced value of the adjoining property. 

The accompanying illustration of the system pro’ 
explains itself. The acceptance of it by the authorities 
involves a slight lateral deviation of the route of the line 
along this part, and a portion of the burden, ze., the con- 
construction of one of the arcbes—as shown cross-hatched 
on the sketch—for a considerable distance, as a foundation 
for the under structure of the railway, has been thrown on 
the concessionaires. The extra expense is, however, com- 
pensated for to a certain extent by the saving in the pur- 
chase of house property, and the stability of the structure 
will be insured against the accidents of floods) To make 
this last precaution doubly sure, the municipality propose 
to construct large impounding reservoirs nearer the sources 
of the river, and, in addition, to divert about one half of 
the water through a tunnel along the high ground of the 
western suburbs, with catch sols for flushing the sewers. 
Should they be able to raise the funds for the simultaneous 
execution of this undertaking with the erection of the 
railway, the ground reclaimed will be at once available for 
building purposes, and, as it is proposed to construct a 
boulevard on either side of the line, the adjacent property 
will increase in value from its proximity to the latter, and 
a good return on the outlay may be ex In case, 
however, they are unable to carry it out at once, the posi- 
tion of the one arch under the railway has been so chosen 


CROSS SECTION 


that the actual tiood area of the river is thereby consider- 


ably increased, and no danger can be apprehended from 
hig! water oo to the town or to the structure of the 
way itself. 


Another task is im on the concessionaires, which, 
although it involves a further outlay, adds considerably to 
the facilities of the traffic, is the construction of four lines 
of rails along the Danube canal, two of which are to 


REGULATION WORKS ON THE WIEN. 


HOUSE FRONT 


(FUTURE 


PROFILE OF DIVERSION TUNNEL 


of native product. The permanent sub-officials are, as 
much as possible, to be chosen from non-commissioned 
officers who have completed their time of service in the 
army and marine. The traffic ma’ must, however, 
be an Austrian subject. There are also the usual stipula- 
tions with regard to the transport of military and war 
materials, but this is of more consequence in this special 


| 
No. of | asi Period Length in 
Character. | line on Description of route of railway. yoghny ane pA i English 
Plan. jin years. Kilos. 

Mainline .. IL From the re Bridge along the Danube Canal to the point where } | | 
the branch to the Verbindungsbahn in of the 2 ) | | 
Siidbahn commences near the Zollamt ... ... | * >2°980 -1°852 

Branch line ... LA From the Brigitta Bridge to the Franz Josefs Bahn ... ... ... ... { 2h 1700 =—:1'056 

s» 9» «+» LB From the neighbourhood of the Aspern Bridge to the Verbindungs- 
in the direction of the Nordbahn 2 | 0764 0-475 

Ses LC From a point near the Zollamt on the main line to the Verbindungs- { | 
bahn in the direction of the Siidbahn 2 0°314 

| j 
| 5950 | 3°697 

SECTIONAL No. Il.—GurRTEL STRASSE. 

Mainline ... IL From the point at which the branch to the Siidbahn at Meidling | 
leaves the main line in the neighbourhood of the Gumpendorfer | 
Schlachthaus, along the Giirtel Strasse, to the Brigitta Bridge ... | 3565 | 3°458 

Branch line ... ILD From the point above mentioned in the neighbourhood of the 
Gumpendorfer Schlachthaus to the Siidbabn in Meidling ..._.. 2 | 2°528 | 1°571 

ILE From the main line in the of the Brigitta Bridge, | 
across the Danube Canal, to point at which the branch to the + 3} 
From the above-named branch line II.E to the Nordbahn... ...| 1 | 0°636 
From the above-named branch line II.E to the Nordwestbahn... 1 | | 0°360 
* - II.H | From the above-named branch line II.F to the Donau Ufer Bahn ...| 1 J 0°650 0°404 
11796 | 7°30 
Section No. 

Main line . IL From the Gumpendorfer Schlachthaus in the direction of the | 
regulation of the river Wien, proposed by the Stadtbauamt and 
sanctioned ~ ge Gemeinderath in their resolutions of 29th 
December, 1882, to the point of junction with the branch to the 
Verbindungsbahn dented in the main line No. I. near the 

Branch line ... IJ. | From the main line in the neighbourhood of the Gumpendorfer 
Schlachthaus, “4 the river Wien, to the Gobkowitz Bridge, and | 
thence to the k.k. Kaiserin Elisabethbahn in Penzing ... ... ...| 2 { | 3°635 | 2°259 

From the Gobkowitz Bridge in the last-named branch to the | 
Penzinger Bridge in Kicking 4 1°880 | 1°168 

Mainline .. IL Eventually the completion of the third and fourth line of rails from } 

* the Brigitta Bri ige, along the Danube Canal, to the t where | | 

| the branch to the Verbindungsbahn in the direction of the 

Siidbahn commences near the Zollamt in combination with a 
| 13-215 | 8-212 


| Grand total ... 


N.B.—Add eventually the short curves to the Nordwestbahn and Nordbahn in the direction of the terminal stations, indicated by 
dotted lines on plan, forming the double junctions with the above-named railways not yet defined nor obligatory under the Act of 


Concessions, which the companies concerned 
Bahn by the Danube, about 1°350 kilos., or 0 


serve the external traffic of the existing railway to and 
from the central station, and the other two the local trains 
of the companies’ lines. The construction of the railway 
has been divided into three sections, each of which is to 
be he ge for public traffic as soon as completed. The 
details of the several sections, with their length, the 
numbers of lines of rails, and term for completion, are 
given in a tabulated form in the accompanying statement. 
According to the conditions of concession, the line is to be 
constructed to normal gauge, with rails of 90 lb. per yard, no 
level crossings allowed, and all main thoroughfares to be 
crossed at a mean headway of 17’ 8}”. The total 
maximum capital is fixed at £6,000,000, which, with 
a length of over twenty English miles, gives nearl 
£300,000 per mile—a very favourable comparison wi 
other metropolitan railways. The capital is to be issued 
one half in shares and one half in debentures. The 
caution money of 1,000,000 florins, Austrian currency, was 
deposited in August, 1882. The seat of the company 
must be in Vienna, with a second board of directors in 
London. All the materials 


may fairly be called on to construct. Also the double junction with the Donau Ufer 
"839 miles, making, without sidings, a total length of 32°311 kilos.—20°178 


case, as ‘the strategical advantages of the line are only 
second to those it offers for local communication. The post 
and telegraphic service are also provided for, as well as the 
conveyance, at reduced fares, of Government officials, 
police, fire brigades, &e, &e. 

The syndicate, for the purpose of completing the details 
of the project and floating the company has, in spite of 
numerous scandalous reports from wapenene competitors 
and opponents, been fully formed, and the actual surveys 
and sections are being prosecuted with the utmost 
vigour by a large staff of Austrian engineers, under the 
direction of Mr. Fogerty, M. Inst. C.E., F.R.LB.A., and 
his local r, Mr. Wm. E. Thurstield, M. Inst. C.E., 
and it is confidently believed that the deposition of the 
plans with the Government will take place in a much 
shorter time than has been provided for by the conditions 
of concession. 


away to the 
foundations on Sunday night, and the pier was 


THE sea wall at Saltburn was almost washed 
promenade 


used in construction are to be | damaged. 
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THE JAMESON COKING PROCESS. 

Tue recovery of the volatile products of the coal used 
in the manufacture of coke is a subject which has occupied 
the attention of chemists and others, both in this country 
and abroad, for a very long period of time; for not only 
have thousands of pounds worth of very valuable and 
much-wanted articles of commerce been annually wasted, 
but the smoky emanations from the ovens have, as is well 
known, contributed in no small degree to blacken and 
deface the surface of the country in the neighbourhood of 
many of our manufacturing districts. Taking into con- 
sideration, however, the magnitude of the interests that 
are involved, surprisingly small results seem to have 
attended all attempts, for notwithstanding the numerous 
patents which have been taken out for improved coking 
apparatus during the last ten years, the process has 
received little modification, with the exception that in some 
instances the escaping gases have been collected, and con- 
veyed to be burnt as fuel for generating steam. Putting 
it generally, the inventions having for their object the 
collection and condensation of the volatile products may 
be divided into two classes: (1) Those in which the dis- 
tillation is to be carried on in an externally-heated oven or 
retort; and (2) those in which heat is applied by means of 
a jet or series of jets of gas and air projected into and 
burnt in the upper part of a closed oven. Of the first 
class is Pernolet’s apparatus, which was fully dealt with in 
an excellent paper by Mr. A. L. Steavenson, read before 
the North of England Institute of Mining Engineers, and 
which was described as either producing coke of an inferior 

uality, or involving heavy costs for repairs owing to 
a eeiine by the intense heat; and that of Messrs. Simon 
and Carves, now being worked at Crook by Messrs. Pease 
and Co., with, it is stated, very results. The oven of 
Mr. Henry Aitken, of Falkirk, also fully described in two 
pers read before the North of England Institute of 
ining Engineers, will serve to illustrate the second class. 
The objections which are advanced against externally 
heated ovens, and which are likely to interfere with their 
general adoption, may be briefly stated as being (1) The 
great increase in first cost, due to their special and 
expensive construction; (2) the loss arising from the 
iation and conduction of heat from the intensely hot 
flues surrounding the oven; and (3) the drawback of 
having to quench the coke after its withdrawal from the 
oven, and so leaving an abnormally large percentage of 
water in it when sent out to the purchaser. 

In Mr. Aitken’s process the heat for coking being 
obtained from the combustion of gas and air passed into 
the top of an otherwise closed oven, the application is more 
direct, and subject to less loss than there is with external 
heat. Another advantage is that the ordinary beehive 
form is retained without very much modification, this 
being the shape which is acknowledged to produce the 
best quality of coke. An objection, however, always 
attends the use of a previously cooled gas as a heating 
agent, owing to the loss from the heat which has to be 
im to bring it up to the proper temperature for 
combustion, while, as is well known, the t 


in the first instance. The suction, beginning as soon as 
the oven is well ignited at the top, should be continued 
for at least sixty hours for a 5-ton oven, although the 
charge may before that time be ignited throughout, there 
being still a yield of oil apparently re-distilled from the 
oven bottom. It is considered best to employ for suction 
such apparatus as a Root’s blower, or an exhauster of the 
Beale pattern, the delivery of which will vary nearly as 
the speed, as there is, of course, one rate of suction most 
favourable with each kind of oven and species of coal 
— upon, and this should be secured as nearly as 
possible. 

Fig. 3 gives a mene arrangement of twenty-five 
ovens, with suction and condensing pipe, blower, and such 
settling and other tanks as would be required in an esta- 
blishment in full operation. The temperature of the gas 
as it leaves the ovens averages about 180 deg. Fah., and as 
in order to obtain the best results it is important to con- 
dense as much as ible, it is recommended that very 
efficient cooling surface should be provided. If cold water 
is available at moderate cost it 1s of value, especially in 
extracting the last traces of the more volatile products, 
bearing in mind that, contrary to the usage of gasworks, 
it is in this process desirable to take from the gas as much 
condensible matter as possible. By tapping the condenser 
at different heights a certain separation of light and heavy 
oils may be obtained, which is valuable when dealing with 
large quantities. Probably the best method of obtaining 
the separation is by the process of fractional distillation 
now being worked ie Messrs. H, L. Pattinson and Co., at 
Felling, by which liquors of five or six different specific 
gravities can be automatically run into separate receiving 
vessels, This process simply consists in providing dis- 
charge lutes at so many places in the condensing pipes, the 
more easily condensible constituents being run out of those 
nearest to the ovens, and the more volatile parts at a later 

riod when the temperature has been still further lowered. 
Finally, the gas is passed through a dry scrubber, and 
may then be used for heating purposes, for working gas 
engines, or for illuminating in connection with burners, 
such as the Lewis and Clamond, in which light is obtained 
by the incandescence of platinum or some other artificial 
medium instead of from the carbon contained in the gas. In 
some cases the residual gas might beof great valuefor concen- 
trating the ammonia water, which, on first condensation at 
the ovens, is large in quantity, and therefore costly to 
transport. 

With regard to the materials condensed and recovered, 
they, of course, vary very much in quantity according to 
the coal under treatment. With Shiremoor coal, 13 gals, 
of crude oil, and ammonia equal to 9°87 lb. of sulphate, 
was obtained per ton of coal; while with Longhirst small, 
9°28 . of oil, and ammonia equal to as much as 17°78 lb. 
of sulphate was recovered. With fractional distillation 
the results are especially interesting, and the following is 
given as a sample experiment with one charge :— 


attained in the combustion of hydrogen is not nearly so 
high as that from the combustion of solid carbon ; one 
pound of hydrogen burnt with the exact quantity of 
air giving 60,840 thermal units, with a possible tempera- 
ture of 3476 deg. Fah.; and one pound of carbon 
iving 14,220 units, with a temperature of 4347 deg. Fah. 
ides these, several other objections are alleged against 
this method of coking, which, however, need not be 
entered into here, especially as in his latest patent Mr. 
Aitken seems to have gone back to an externally-fired 
oven, somewhat on the Coppé principle. 

Coming now to Mr. Jameson’s process, we may say that 
in designing it the inventor has kept three principal 
objects in view :—(1) To use the ordinary beehive oven, 
with only such slight alterations and additions as could 
be carried out without much expense by any ordinary 
bricklayer. (2) To use a portion of the highly heated 
coal charge itself for giving the requisite heat, so gaining 
the economic advantage cf using carbon as fuel, and at the 
same time obtaining the highest degree of heat for coking; 
and (3) To keep the process precisely the same as it was on 
the old plan, as far as the attendant is concerned. In 
obtaining heat by the combustion of the surface carbon 
instead of from gas, it incidentally happens that the 
portion of the coke which, formed at a low heat in a 
comparatively cool fresh charged oven, is of inferior 
quality to that produced at a higher heat at a later stage 
of the coking, is consumed, and so a factor is eliminated 
which in many circumstances is not only not productive of 
gain, but is productive of actual loss in lowering the 
average quality of the coke. 

Figs. 1 and 2 show a sectional elevation and plan of the 
Jameson oven, from which it will be seen that in place 
of being solid, the floor is perforated by numerous 
holes formed in fire-clay quarls, a suction pipe of cast 
iron being inserted so as to communicate with the 
openings. It is important to have a secure and tight 
foundation, so as to avoid drawing air and vapour from 
the surrounding ground, and this is accomplished b 
placing a double layer of bricks set in hard pitch at suc 
depth below the actual floor as not to be exposed to undue 
heat. In building new ovens it is also considered advisable 
to lay one or two p courses of slate and tar, such as 
are used in-house building, over the whole surface of the 
foundation. The oven is charged as usual, and when well 
ne a slight exhaustion is applied at the bottom 
through the pipe previously refe: to, so as to remove a 
portion of the nascent products of distillation instead of 
allowing them to pass up through the ignited portion of 
the charge. The suction should be equivalent to about 
200 cubic feet of gas per hour per ton of coal in operation, 
but must, however, vary somewhat with the quality of the 
coal, some coals being more rich in gas than others, The 
amount of suction capable of being applied should be 
about 3in. of water, good results have been got with about 
3in.; but for resistance in the scrubber Hk a margin for 
seals, the power available should not be restricted to that 


Number of | | 
— Remarks. 
Gallons. | | 
1 5 | 1°15 | Contained 18°6 per cent. of 
Close to oven | water, anda great quantity 
| _ of scale paraffine, 
2 9°87 “990 | Contained ‘1 per cent. of 
water. 
3 | Contained 10°4 per cent. of 
| water, 
4 2 ‘945 No water. 
Dry scrubber, 6 = 960 | Contained 1 per cent, of 
| water. 


value of the recovered products, can practically be pro- 
duced for nothing. If this could be done, the cost of 
making Leblanc soda would be diminished by almost the 
total present cost of fuel. Another feature of the Jame- 
son process, on which, however, we can only briefly touch, 
is in relation to the mitigation of fogs in our large cities 
and towns by the recovery and utilisation of what are now, 
not only waste, but most obnoxious products. For a long 
time Dr. C. W. Siemens has advocated a plan of distil- 
lation in externally-heated retorts, the coke to be used for 
domestic and manufacturing pu s, and the volatile 
products being collected and utilised, both by partially 
condensing them and for heating and illuminating, It is 
probable, however, that Mr, Jameson’s plan of coking 
would be found simpler and less expensive to work than 
that with externally-fired retorts, for the reasons previously 
referred to, and if such a method could be brought into 
practice, the gain and benefit to the community would be 
enormous. Take as an example the whole of London, 
where the present average consumption of coal, apart from 
what is used in works, is about 7,000,000 tons a 
year, the whole of which is probably burnt in such 
a manner as to lose the volatile products, and let 
us roughly estimate what is being thrown away, 
Adopting gasworks figures, each ton of coal will produce, 
in round numbers, 10 gallons of tar, ammonia equivalent 
to 201b. of sulphate, and 10,000 cubic feet of gas. On 
7,000,000 tons of coal this amounts to 70,000,000 gallons 
of tar, 140,000,000 Ib. of sulphate of ammonia, and 
70,000,000,000 cubic feet of gas. Taking tar and ammonia 
at their present market values, these alone represent a loss 
to the inhabitants of London of about £1,500,000 a year, 
while adding the value of gas, at even 6d. a thousand 
cubic feet, we have a further loss of £1,750,000. But 
even this is not all, for the inconvenience from smoke and 
soot, the extra money paid for washing and cleaning, the 
aggravation of fogs, and the individual loss and business 
stagnation occasioned thereby, can surely be taken at least 
at another £500,000, so bringing the cost of our pre- 
sent waste in burning fuel to the enormous total of 
£3,750,000 a year for London alone, and what is true of 
London applies equally to the whole country, so that pro- 
bably we are not far from the mark when we state that 
that we are at the present moment, in ‘one sense, wasting 
the volatile products from two-thirds of the 150,000,000 tons 
of coal annually raised in Great Britain. 

The existence in coal of products of great value is no 
new discovery, and if they had been given us separately, 
and not in combination with solid carbon, probably the 
last idea which could occur to an ordinary mind would be 
to make fuel of the whole. But this is nevertheless what 
we are doing, and we are converting into smoke and fog 
immense quantities of ammonia, parafline, lubricating an 
illuminating oils, to say nothing of the millions of cubic feet 
of gas from which we might, if we liked, obtain both heat, 
light, and power. 


LEGAL INTELLIGENCE, 


HIGH COURT OF JUSTICE—CHANCERY DIVISION. 
Before Mz, JUSTICE PEARSON, 
February 27th and 28th, and March 1st and 5th. 
CROPPER v, SMITH. 

THIS was an action brought by the firm of Messrs. H. 8. Cropper 
and Co., of Nottingham, inst Messrs. Smith and Hancock, of 
the same place, to restrain the infringement by the latter of certain 
letters patent belonging to the plaintiffs. These letters patent 
were originally granted to the defendant Hancock, on 11th August, 
1873, No. 2672, and were for ‘‘ improvements in bobbin net or twist 
lace hi 


sae: the ammonia in this charge was equal to 12°2 lb. 
of sulphate per ton of coal. 

In this connection it might be well to point out that 
the ammonia does not exist in the coal, but is a product 
formed by the combination of nitrogen and hydrogen, 
roughly about 14 parts by weight of the former to 3 of the 
latter. The whole of the nitrogen existing in the coal 
is not, however, converted into ammonia, though there is 
always more hydrogen present than would be n 
for this total combination. Only a portion is thus utilised, 
part of the remainder escaping het 020 y while some part 
clings to the coke, and a small fraction combines with 
carbon to form cyanogen. This matter was fully treated 
in a paper read by Professor Forster, M.A., F.C.S., before 
the Chemical Society of London, last December, and we 
understand that still further investigations are now in 


progress, 

Coming to the strictly commercial view of Mr. Jame- 
son’s process, we may first say that in addition to Messrs. 
Hugh, Lee, Pattinson and Co., at Felling, Messrs. Bell 
Bros., Limited, have tested the process at their Page Bank 
Colliery, and Mr. I. L. Bell is now experimenting with a 
view to convert ovens sufficient for the entire working 
of a blast furnace. Other coke manufacturers in the 
North of England are also experimenting, so that, not- 
withstanding the very short period of time—only some 
four or five months—since Mr. Jameson first elabo- 
rated his idea, considerable and important progress has 
been made towards its practical application on a large 
scale. In view of this we might draw attention to a paper 
read by Mr. Walter Weldon 2 the Chemical Society, 
at Burlington House, on the 8th of January last, a paper 
which Professor Abel, who was in the chair, characterised 
as the most interesting ever read in that room. It related 
to the future of the soda trade of the Tyne, an industry 
which, as is unfortunately too well known, is now in a 
most deplorable state, owing chiefly to the introduction of 
the ammonia process of M. Solvay, by which the cost of 
manufacture is, for various reasons, considerably less than 
in the old Leblanc system. The chief of these reasons is 
that M. Solvay uses much less fuel, only 150 per cent. on 
the weight of soda produced, against 350 per cent. in the 
old process; but as a set off against this, Mr. Weldon pro- 
poses that the Leblanc soda-makers should give up using 
raw coal altogether, and substitute coke manufactured from 
“ duff,” by the Jameson process, which, ‘after crediting the 


s.” In April, 1877, the patent was sold to the 
plaintiffs by the trustee in bankruptcy of Hancock, and having 
accidentally lapsed in 1880, through non-payment of duty, was 
revived by Act of Parliament. 

Shortly stated, the object of the inventor was to simplify the 
Lever lace machine, and to render it steadier and more accessible, 
For this purpose he removed the cam shaft which drove the 
working parts, from below amongst the warp threads, to the top 
of the machine. He then removed the two tie-bars connecting the 
end standards of the machine at the top, and replaced them by 
one central tie-beam, to which he attached, in pairs, brackets 
carrying the draw shafts and the knocking-out levers, He also 
connected the standards by a broad floor-plate, to which the back 
stay was attached. By these alterations he was enabled to dis- 
pense with the back and front rails, and it was proved at the trial 
that he gained in steadiness and convenience, and also in light. 

On 26th Nov., 1880, Hancock obtained a second patent for im- 
provements in the same machine. It was contended on behalf of 
the plaintiffs that machines made according to the second patent 
were, in fact, identical in principle with those made under the 
first, the chief apparent change being a transposition of the shafts 
and the axles carrying the knocking-out levers. cock went into 
partnership with the defendant Smith, and made machines accord- 
ing to Hancock’s second patent. 

The claims under the first patent were the subject of much 
argument, the defendant alleging that they were excessive as 
including old matter, viz., the double-ended lever and the floor 
plate. e claims were as follows :— 

‘* First, the general arrangement and combination of a twist lace 
machine constructed as hereinbefore described and illustrated in 
the drawings annexed. 

‘* Second, for one or more pair of brackets E which support the 
axles of the knocking-out lever, the two draw shafts, the cam 
shaft, and for the double-ended brackets or levers N carrying the 
arms, blocks, and trucks which operate the point bars. 

“Third, the central longitudinal plate C connecting the end 
standards, and to which the front vertical stay, cradles, and back 
stay are secured.” 

Mr. Davey, Q.C., Mr. Barber, Q.C., Mr. Chadwyck Healey, and 
Mr. Cann were for the Plaintiffs, and Mr. Aston, Q.C., and Mr. 
Goodeve appeared for the defendants. The nature of the argu- 
ments appears from the judgment of the Court. 


Mr. Justick Pxarson: The plaintiffs and defendants in this 
action are both makers of machinery in the town of Nottingham, 
principally of lace machines, and the object of the action is, on the 
part of the plaintiffs, to restrain the defendants from infringing a 

tent which is in their possession, and which they say the 

efendants have infringed under the circumstances I am about to 
state. The patent, which belongs to the plaintiffs, was taken out 
7 ae defendant, James Robinson Hancock, in the year 1873, I 
shall have to consider that patent and the specification very care- 
fully ntly, and therefore I will only say that it was a patent 
for “‘Improvements in Bobbin Net or Twist Lace Machines.’ About 
the year 1876 Hancock became bankrupt; the patent was sold in 
the course of the ings in bankruptcy, it was purchased by 
the plaintiffs, and the plain are now the owners of it, Sub- 
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uently to his bankruptcy, Hancock went into partnership with 
the pee defendant, Smith; and in the year 1880 Han took 
out a second patent for improvements in bobbin net or twist lace 
machinery, and the complaint is that the machine made in 
accordance with the patent so taken out in 1880 is an infringe- 
ment of the patent taken out in 1873. It seems at first 
sight rather a strange thing that Hancock should be found 
himself taking out a Byres in 1873, and endeavouring to 
infringe the patent in 1880; and at first I thought that some diffi- 
culty might arise from the manner in which the defence has been 
conducted in this case, but in the view I take of it no difficulty 
will arise. I shall treat Hancock and Smith as if they were one 
person, and not allude any further to the position in which they are 
considering the consequence of Hancock having taken out the first 
patent of 873. Now, there cannes to be, and I may consider that 
there are for the purposes of this judgment, two different kinds of 
machines employed in lace-making at Nottingham ; the one I shall 
call the lace machine—by which I mean the machine which is more 
complex in its ape and is capable of producing more complicated 
fabrics--and the other the ‘‘ go-through” machine, which has no 
landing bars and their connections, and is only used for simpler 
kinds of fabrics. I need not give any full or accurate description 
of these machines. There are models of them in Court, and 
during the time that this action lasted there was a great deal of 
description given of them. What I am going to say will be suf- 
ficient for the purposes of judgment. The lace machines were con- 
structed to a certain extent in this manner: There were two end 
stays and a middle stay. The machinery itself was hung, in the 
older machines, rather low down. The warp beams on which the 
thread was wound, and upon which the thread was worked, occu- 
pied the bottom part bet the two end stays, and according to 
the old machines the machinery found its way-—at least certain parts 
of it did—between the threads on the warp beams; the consequence 
of which was that they were chafed, and apt to be more or less 
broken. I may say that from the year 1860, down to the present 
time, the great object of every person who endeavoured to improve 
these machines was to improve them in these respects : in getting 
more light, in getting accessibility for the workman both to the 
machinery and to the warp beams, in removing the machinery from 
the warp beams, and in so placing the machinery that the 
machinery might be accessible and might be easily lubricated 
without the oil falling on the lace. Several attempts were made 
before 1873 to effect these improvements, and they more or less 
probably shadowed beforehand the instrument which Mr. Hancock 
may in 1873. They attempted to do those things which I 
ave already stated as being the desiderata of Jace machines, but 
they never succeeded entirely. No one instrument was a success, 
When they first began to carry the machinery overhead, they 
carried with it so many rails that they darkened the maohine. 
When they did not carry the machinery overhead, they left the 
cam shaft down below, and the goose necks came in amongst the 
warp threads. But in 1873 Mr. Hancock took out his patent, a 
patent, be it said, not for the making or invention of a new 
machine, but for the improvement of an old machine; and he 
improved it in this way:—He took a variety of things which were 
in themselves old, and he combined and rearranged them so as to 
make them work more easily and better for the objects desired. 
One tie beam had been used before; he took one tie beam. 
Brackets were very well known, and he took brackets. He em- 
bodied the machinery to a great extent in the brackets, but he 
did this with regard to the brackets which had not been done before 
—he wedded the brackets in pairs by means of axles, which he 
put through the brackets, and which not only kept the brackets 
together, but which a the knocking-out levers. The 
brackets were therefore double brackets, and his whole system, so 
far as it was a system, and so far as there was anything new in it 
was a system in which the brackets were arranged in pairs, an 
not singly, as they been before. He carried the cam shaft 
through the brackets in such a position that it was directly under 
the centre of the beam, and then, in order to provide more room 
for the workman and more room for the warp beams, he took off 
the front and back rail which had existed before, and instead of 
them he placed a floor-plate between the two end stays running the 
whole length of the machine, so as to get rigidity in the floor of 
the machine instead of getting the rigidity, as it had before, by 
means of rails running outside the framework and along it. There 
is no doubt whatever those were very considerable improvements; 
for they increased the light, increased the accessibility, increased 
the space that the workmen had to work in; and I cannot help 
saying that I think, although none of the parts were what you 
could call new inventions, nor do I find them so claimed in the 
patent, there was sufficient novelty in the combination and re- 
arrangement to entitle Hancock to a good patent, and that if his 
patent had stood alone on the first claim, ‘‘The general arrange- 
ment and combination of a twist lace machine, constructed as 
hereinbefore described, and illustrated in the drawings annexed,” 
nobody could have been heard to say there was anything invalid in 
it. Ishall not trouble myself much with Hancock’s machine of 
1880; because I am very clearly of opinion, and I think everybody 
was of opinion, that you have only to look at it in order to see that 
it is substantially the same machine with only one or two imma- 
terial transpositions of the machinery. 

But the main defence that was raised here was a defence founded 
on the specification of Hancock’s patent of 1873, and it is all 
that for various reasons that patent is void, the specification being 
bad. The first objection that is taken to the specification—reading 
the specification from the beginning to the end—is to the descrip- 
tion of the second modification, which is to be found on page 4. 
Beginning at line twenty-four, it runs in this way :—‘‘ A second 
modification consists of a machine constructed as above described, 
but without the landing bars and their connections, and the draw 
shafts carry levers, the ends of which form bearings for shafts to 
which arms are secured, which arms carry the axles of 
the catch bars. The end arms are hinged to levers which 
rock on the joint pins, and the draw shafts have indepen- 
dent levers at each end carrying connecting-rods moved 
by oscillating discs operated by connecting-rods at the front 
of the machine.” It is said that the specification is bad because it 
would not instruct any workman how to construct a machine of 
that kind; that everything is vague; you are told that there are 
to be levers which rock on joint pins; you have to have draw 
shafts which have independent levers at each end carrying connect- 
ing-rods moved by pe ting discs operated by connecting-rods at 
the front of the machine; but, as one of the witnesses expressed 
it, the dimensions and proportions are not given, and it would 
require an intelligent mechanician to ny oF something himself in 
order to construct such a machine. If I thought that was really so 
I should be compelled to say that the specification was bad; but I 
very early in the course of the argument came to a very 
contrary conclusion, and I see no reason to alter that. Han- 
cock by his patent does not profess to invent a new machine. He 
takes out a patent simply for an improvement in an existing 
machine, and, as I have said before, the machinery that he uses, 
and which he puts together, is old machinery, which was very well 
known. Now, when you come to the second modification, he 
— with taking a lace machine complete in all its parts, and he 
tells you what you are todo. You are to take away the landing 


bars and their connections, and then you are to transform it into a 
go-through machine. And this is so ea that when the specifica- 
tion was put into the hands of one of the defendant’s witnesses— 
Mr. Swift—who had never seen it before, a very short glance at 
these lines told him at once what it was he had todo. He said at 
once, this is manifestly to be a go-through machine; and when he 
was asked whether he would have any difficulty in transforming a 
lace machine into a go-through machine, he said, certainly not. I 
hold, therefore, that this specification, being a specification not for 
the eonstruction of a new machine which nobody knew at the time, 
but simply for changing one well-known machine into another well- 
known machine, is ectly sufficient, But there was a more 
serious argument upon the second and third claims, and I 


must honestly say it is very much to be regretted that these second 
and third claims have been drawn as they are, because no one can 
say, reading them over, that they are at all accurate—as far, at 
least, as the English is concerned. Whether they are substantially 
bad or not is another question altogether, and that will depend 
upon what is really, having regard to the whole of the patent, the 
proper construction of them. 

ow I will take the third first, because the third is the simplest. 
He claims first, ‘‘ The general arrangement and combination of a 
twist lace machine, constructed as hereinbefore described and illus- 
trated in the drawings annexed ;” and then the third claim is: 
‘*The central longitudinal plate C connecting the end standards, and 
to which the front vertical stay, cradle, and back stay are secured.” 
That is the floor plate of which I have already spoken—a floor plate 
which runs along with a standard at one end and a standard at 
the other end, occupying the space between them, and so welded 
into them as to hold them perfectly rigid. It was said with great 
force by the counsel for the defendants, and perfectly truly, that 
it was impossible to suppose that that was a new invention; thata 
floor plate was nothing but changing a vertical bar into a horizontal 
bar, and that that was a thing perfectly well known to engineers. 
The most ordinary mechanic is acquainted with it, and the idea of 
claiming a patent for that is perfectly absurd. I entirely agree 
with what counsel say, that to claim a patent for that in the 
largest possible sense, namely, to say that this person had invented 
the floor plate and that you could not use a floor plate either in a 
lace machine or any other machine that might be invented beeause 
of this patent, would be to make the claim perfectly ridiculous. 
But then the moment you have arrived at that you have arrived at 
this rule of law which prevents you giving this construction to 
that third claim, because the rule, as I understand it, is as plain as 
can be, that no man is to be idered to have claimed hing 
which is perfectly absurd and which it would be foolish to suppose he 
had claimed in order to make the patent abad patent. In the case of 
Harwar v. Hardcastle, reported in the first volume of Webster’s 
Patent Cases, page 484, there was an objection of the samekind taken 
to a patent, and it was said that the patentce claimed a patent for 
the rails or staves over which the calicoes or other cloths were to 
be hung, and the Chief Justice Tindal says this:—‘‘The use of 
rails and staves for this purpose was proved to have been so general 
before the granting of this patent that it would be almost impos- 


sible a eee to suppose that the patentee intended to claim what 
he could not but know would have avoided his patent, and the 
express statement that he makes—and then he quotes the passage 
—shows clearly that he is speaking of those rails or staves, which 
are things then known and in common use. 

So I have here the case in which the idea of claiming the inven- 
tion of this floor plate would be ridiculous, because everybody 
knew beforehand that a floor plate of that kind would effect the 
object for which it is used here. I think, therefore, I am not only 
not bound to assume that the patentee intended to claim it in that 
general manner; but I think, according to the rule of this Court, 
I am bound to assume he did not intend to claim it in that way. 
Let us see, therefore, what it is he has done. He has described, to 
begin with, his patent as a patent simply for an improvement. He 
then states the manner in which it is done. He then claims by 
his first claim for a new invention, the general arrangement and 
combination as there described, and then, I think, in the second 
and third he merely states the different parts of the machine 
which he has so arranged ard combined, in order to state more 
definitely and specifically the arrangement and combination which 
he claims to have patented. It will be found that the very _ 
he takes are the very parts he has arranged and combined, for in 
the second one he takes, ‘‘one or more pair of brackets E which 
support the axles of the knocking-out levers, the two draw shafts 
and the cam shaft.” That is exactly true. He has a pair of 
brackets ompene all these different parts of the instrument; 
and for the double-ended brackets or levers N carrying the arms, 
blocks, and trucks which operate the point bars. Those are also 
differently arranged from what they were in the old lever machine. 
Then he concludes with the floor plate, pointing to all the different 
matters which he claims by the second and third claim by letters 
referring to his plan. I think, therefore, Ishould say that what he 
really and truly is doing in this ease is simply enumerating all the 
different parts which he has combined and arranged together for 
the purpose of the patent. It isa very clumsy mode ofsaying, I mean 
by my general arrangement and combination, my general arrange- 
ment and combination of the following parts of the lace machine, 
but I do not think it goes to more. Ido not think he claims a 
patent for anything beyond what he has claimed in his first claim, 
and if that be so, although it may be entirely superfluous it does 
not make the patent void. I am glad to find that there is most 
distinct authority to enable me to put such a construction on this 
patent. It seems to me that this case comes entirely within what 
the judges said in Plimpton v. Spiller. That was the skate case, 
and there was a claim first of all for the skate altogether, and 
there was a subsidiary claim for the mode of securing runners and 
making them reversible as above described, and in giving 
judgment in that case the Lord Justice James says this :— 
“It appears to me that in doing that he is claiming not 
a distinct and substantive invention, but he is claiming it as 
one of the merits and advantages of the entire construction which 
he has before given, and he is not in any way pretending or claim- 
ing to enlarge his monopoly ; because of course it was a novelty as 
far as Plimpton’s skates are concerned, for Plimpton’s skates were 
novel, and he is only applying an old thing to an entirely new 
thing. When the new thing ceases to be patented, that old thing 
will cease to be patented too; so that there is no pretence, really, 
for saying that he is endeavouring to claim under the colour of 
that second claim —— a and beyond that which the 
invention itself purports to be; that is to say an invention for 
making a rocking skate in the manner which he has described in 
the first part. That being so, it seems to me to be wholly 
immaterial what the exact construction of those words is, because, 
after all, that second claim really comes to nothing more than 
is included in the description of the invention itself, I mean that 
part of the invention which describes the runners, and the words 

‘the mode of securing the runners and making them reversible.” 
It seems to me to be perfectly idle and superfiuous to the claim in 
the first part. They neither add to nor diminish from the patent, 
nor the monopoly which the patentee is seeking to obtain against 
the public.” I really think I might use pretty nearly every word 
of this passage with regard to this patent. There is nothing new 
claimed by the second and third. It is a repetition, practically, in 
detail, of what is in the first. Then Lord Justice Brett says pretty 
much the same thing, and at page 434 he says :—‘‘ Under these 
circumstances, confining this claim to the runner of the patented 
skate, it is obvious that the claim, whatever it be for, with regard 
to this runner, does not in any way increase the monopoly of the 
good patent ; and if you can say that the subsidiary claim in the 
patent cannot, under any circumstances, increase the monopoly of 
the patent itself, which is well claimed in the patent, it seems to 
me that the subsidiary claim is unimportant, is futile, has no 
effect, and therefore does not raise any objection to the patent.” 
Now that being so, I think it unnecessary to discuss very much what 
is the proper reading of that second clause, which undoubtedly 
is very ungrammatical and very inaccurate, because, whether 
you strike out the “‘for,” and say the second ‘‘for” is a mistake 
altogether, or whether you leave the two in, and take them in as 
two independent sentences, the result is just the same. There is 
nothing to my mind to lead to the second and third claim claiming 
more than in fact the first claim, and that being so, I hold the 
patent to be ey Those, I think, are all the objections taken to 
the patent. e question of infringement was not really seriously 
argued, There being, therefore, admitted an infringement of the 
patent if good, as I hold the patent is good, I must give the 
plaintiffs the relief which they seek. 
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THE INSTITUTION OF CIVIL ENGINEERS. 


ON TELEPHONES. 

THE second of the series of six lectures on the applications of 
electricity was delivered on Thursday evening, the 1st of March, 
by Sir Frederick Bramwell, F.K.S., V.P. Inst. C.E., the subject 
— “Telephones.” The following is an abstract of the 
ecture :— 

_ Prior to the invention of the telephone, by making and breaking 
circuit at the transmitting station, sounds had been produced at the 
receiving station—such as the striking of bells, or the vibration of 
a Morse sounder—but these were independent of sound at the 
transmitting station, and they varied according to the implement 
used at the receiving station, and were and are used for purposes of 
audible telegraphy. Also, prior to the invention of the tele- 
phone, it was possible to reproduce at the receiving station. 
say by a tuning-fork, the ‘vibrations of which break and 
make contact, the same note produced by a similar tuning- 
fork at the transmitting station; and in this case there 
was a reproduction at the receiving station of the sound at the 
transmitting station. But the only thing that was ensured was 
the repetition of the same note—there was no reproduction 
of the same sound. For example, the note might have been 
uttered by a violin-string, by a tuning-fork, or by a clarionet 
at the transmitting station; at the receiving station, how- 
ever, nothing would be given forth but the note of the particular 
tuning-fork, or other vibrating implement, which was in 
accord with the number of the vibrations transmitted in a given 
time. All these modes were due to the variations of the current 
caused by break and make in the circuit, and were therefore 
abrupt. The best result obtained with such an agency was in 
the machine of Reiss, who, in 1862, reproduced tones, and it 
is said some words were heard. That machine received no 
development, and telephony lay dormant for fourteen years, until 
the invention of Professor Graham Bell, patented in this country 
in December, 1876. In 1874 Mr. William Henry Barlow, F.R.S., 
Past-President Inst. C.E., turned his attention to the recording of 
the vibrations produced by speech. He effected this by means of 
an instrument called a logograph. This was communicated to the 
Royal Society, and exhibited in operation there. By its agency 
there was depicted on a travelling band of paper the motions 
derived from the vibration of a membrane under the influence of 
speech; but had the results been known, they would probably have 

eterred an inventor seeking to produce a telephone, as it appeared 
the vibrations were not always the same for the same syllable, but 
varied with the speaker and from the circumstances. Professor 

Graham Bell graphically represented the variations in the electric 
current, either direct or reversed, caused by break and make, and 
showed that these were too abrupt for his purpose, namely, the 
reproduction of articulate speech. He pro to attain the 
object sought by having the circuit always closed, and by causing 
rises and falls, or reversals, as the case might be, of electricity, 
which should be made gradually, instead of abruptly, as before. 
The simplest mode in which he attained this end was in one of the 
original forms of the Bell transmitter or receiver—for the 
instrument was capable of fulfilling either function—by placing 
an iron or a steel plate in the neighbourhood of a permanent 
magnet surrounded by a coil of insulated wire, so that on 
the plate being set into vibration by the voice it should induce 
in the coil, reversed currents of electricity which could travel 
along the wire in prolongation of the coil to the coil of 
the similar instrument at the receiving station, thereby varying 
the power of the magnet at that station and setting up vibrations 
in the corresponding iron disc. is disc, acting upon the air, 

ve to it vibrations similar to those which had put the first disc 
into motiou, and in that way a reproduction of the original 
sound—as Professor Bell said a fac simile—was obtained. Other 
modes were paged | him, such as the use of a battery in the 
line wire, and best of all, the use of two local batteries to send the 
current to a primary coil round a core, the line wire being con- 
nected with secondary coils acting by induced electricity. As 
transmitters these instruments were necessarily somewhat feeble, 
since the whole of the electricity in the first of the three cases 
mentioned, and what might be called the operative electricity in 
the other two cases, had to be derived from the microscopic move- 
ments of the disc, under the influence of the sound waves produced 
by the speaker. Mr. Edison’s phonograph was exhibited in order 
to show that a disc, when caused to vibrate under speech, could by 

a central needle impress those vibrations on tin foil, and that on 
the tin foil being caused to traverse under the needle, the repro- 
duction on the disc of those vibrations caused it to repeat the 
speech which had originally set the disc into motion. is was 
appealed to as a convincing proof that a disc, when mechanically 
vibrated in a manner corresponding to the vibrations which had 
been imparted to it by speech was sufficient, wholly irrespective 
of any electrical agency, to impress upon the air the needful 
vibrations to reproduce speech. Edison then devised a transmitter 
wherein the disc need not be metallic, but might be mica, and its 
vibrations were caused to operate upon a small block of carbon, 
which carbon was introduced in the circuit of a battery. It was 
thus found that the almost inappreciable variation in pressure 
due to the vibration of the disc was sufficient, for some not very 
well understood reason, to altes #he conducting power of the 
carbon, and to cause varying currents to be transmitted along the 
line wire to the Bell receiver at the opposite end. At the present 
day the universal transmitting instrument for commercial p 
is the carbon transmitter of Edison or some modification thereof. 
Professor Hughes’ microphone was next alluded to, and it was 
stated how by its means the most minute sounds were rendered 
audible, and how, from the delicacy of the instrument, it was 
applicable to many scientific purposes. Edison’s chalk receiver was 
subsequently explained. Prior to Edison’s time, it had been known 
that the friction of certain surfaces varied with the electric current 
passing through them, notably under such circumstances, the fric- 
tion of the human tissue. Among other appropriate substances 

repared chalk was one, and it was shown how Edison availed 

Pimeelf of this. By attaching a stem to the centre of the disc, 
and pressing this stem by means of an adjustable pressure upon 
the periphery of a chalk cylinder, a current of electricity passed 
from the centre of the cylinder through the stem. Upon the 
cylinder being turned by hand the friction on the stem caused 
it to move the centre of the disc—its edge being fixed—to a 
definite position depending on the friction and on the rigidity of 
the disc; but, on a variation in the current, the change pro- 
duced thereby in the friction caused the stem either to be 
drawn in further or to yield to the elasticity of the disc and to 
allow it to be moved backwards, In this manner vibrations 
were set up in the disc corresponding with the vibrations of 
the transmitter that had sent the varying electrical currents. 
As in the case of this receiver the power was derived, not 
from the electricity, but from the hand of the operator turning 
the chalk cylinder, very considerable 1 was obtained, so 
that the utterances of the receiver were audible in a large room. 
Mr. Shelford Bidwell having been good enough to lend CF a 
phone, that utiful invention of Professor Graham was 
explained. Mr. Bidwell showed how by speaking to a disc, the 
front being a mirror, on which a stone light was directed, that 
light | be reflected on to a selenium cell, and as the disc 
vibrated under the influence of the voice the light playing on the 
selenium cell varied. Selenium was a material the conductivity of 
which changed with the amount of light upon it. It was therefore 
possible in this manner to cause a Bell receiver to speak, and 
reproduce the speech which had been uttered to the mirror disc. 
It was pointed out that in this manner there was no need 
of a wire connection between the transmitter and the receiver, 
the passage of a beam of light being all that was required. 
Reference was then made to the various purposes to which 
the telephone might be put, and to {the exchange system and 
the necessary apparatus for receiving the calls and making the 
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connections between the different subscribers to the Exchange. 
Amongst special uses a very interesting one was shown, that of the 
application of telephony to the diver’s helmet. Thanks to the 
kindness of the captain of H.M.S. Vernon and of Mr. Gorman, 
a helmet with the whole of the apparatus was exhibited. It was 
shown how the application of the telephone in no way introduced 
od complication, as the single wire needed was in the middle of the 
old call-rope, the return being made by the water itself. Thus, if 
the telephone went wrong, the diver was left without additional 
apparatus of any kind to encumber him, and yet with all the 
resources that he would have had in the ab of the teleph 
It was stated that the development of the telephone had. been 
far more rapid in America than in England. As an instance 
it was mentioned that in the city of Washington, with a 
population .of about 120,000 white persons, as many as 800 
telephones were used. Then a return, circulated that very day 
by the United Telephone Company, was read, showing that on the 
th of February, in the year 1881, there were, independent of 
private lines, 845 subscribers to the London Exchange; that on the 
same day in 1882 the number had increased to 1505, or an addition 
of 660; and on the 28th of February this year, the number was 
2541, or an addition of 1036; and that contemporaneously with 
these increases, the use of the telephone by each subscriber hac 
augmented, until it now reached more than 7} calls per day for 
each subscriber, which, at a cost of £20a year, represented only two- 
pence a call; or, bearing in mind that each involved a return 
age, it only ted to one penny for the message sent each 


way. 

The lecturer was fortunate in having the assistance of Mr. E. H. 
Johnson, who had been so much associated with Mr. ison in 
carrying out many of his inventions, and who was kind enough to 
put into work both the phonograph and the chalk receiver. 


ON THE PRODUCTIVE POWER AND EFFICIENCY OF MACHINE 
TOOLS, AND OF OTH LABOUR-SAVING APPLIANCES, 
WORKED BY HYDRAULIC PRESSURE. 

At the meeting of the 6th of March, Mr. Brunlees, president, in 

the chair, the first paper read was “‘ Op the Productive Power 

and Efficiency of Machine Tools, and of other Labour-saving 

Appliances, worked by Hydraulic Pressure,” by Mr. Ralph Hart 

Tweddell, M. Inst. C.E. 

The author stated that some years ago he had occasion to 
design a machine, which was required to exert a great pa 
in a confined space at a considerable distance from any ting. 
The machine had to be portable, and to be capable of doing a 
large amount of work efficiently without the intervention of 
skilled labour. Such conditions were of common occurrence, 
and in this instance all were successfully fulfilled by the employ- 
ment of bydraulic pressure. The paper was an amplification of 
the subject of the application of this power to actuating machine 
tools, and other labour-saving appliances in engineering works, 
and was divided under three heads—namely, the introduction 
and development of hydraulic pressure machine tools; the pro- 
ductive power and efficiency of machine tools generally, and the 
modes of increasing them; and the increased productive power and 
efficiency obtainable by the employment of hydraulic pressure for 
working machine toels and other labour-saving appliances. Refer- 
ence was made to the unpublished experience existing on these 
questions. 

Under the first head an illustration was afforded by a small 
portable hydraulic apparatus for fixing the ends of boiler tubes 
in tube plates, the pressure of water ye varying from 1 
to 14 ton per square inch. Owing to the introduction of high 
steam pressures, the scantlings of marine boilers had to be con- 
siderably increased, but the mechanical rivetting machines 
formerly in use were mostly inadequate to make steam-tight joints. 
In 1865 the author designed a hydraulic rivetting plant to over- 
come the difficulty. It consisted of pumps, an accumulator, 
and a rivetting machine, and in operation was seven times more 
economical than hand work; moreover, its surplus power was 
available for hydraulic presses for “‘ setting,” or joggling, angle 
and tee-irons. In action it was found that the material was much 
less strained, and that the wear and tear of the moulds and dies 
was greatly reduced, besides which the machines were movable. 
Previous attempts to perform similar work by portable machines 
driven by steam had not been very successful. This, it was 
believed, was the first hydraulic pressure rivetting machine which 
could readily be applied at different points and over considerable 
areas, and at the same time maintain an uninterrupted connection 
with the accumulator pressure in the mains. The system had been 
extended to machinery of sufficient gap to span the deepest girders, 
the same hydraulic power which actuated the heavier machines 
being utilised for lifting them. The water driving these machines 
and their lifting apparatus was —— under a pressure of 
1500 Ib. per square inch. Amongst the first to employ them was 
the firm of Sir William Armstrong and Co. Several instances 
were then given of their application—for rivetting in situ the lattice 
girder bridge which carried Primrose-street over the Great Eastern 
Railway at Bishopsgate-street station; for rivetting locomotive 
boilers; for fastening rivets in ar and in agricultural 
machinery; for railway wagon work, and for rivetting ships. 
The substitution of hydraulic machinery for punching and 
shearing metals had been more gradual, but it had proved 
economical, and had been employed for shearing the links of 
chain cables, 3in. in diameter, both sides at one time. To 
obtain the full advantages due to the application of hydraulic 
pressure to machine tools, the system should be applied through- 
out the works. This had been first carried out completely at 
the French naval dockyard at Toulon for building iron and steel 
war-shi A similar plant had since been erected at the ship- 
yard of the Forges et Chantiers de la Loire, at Penhouet, near 
St. Nazaire, illustrations of which were given, as also of another 
machine at Brest, which was now being constructed from the 
author’s designs. Other applications of hydraulic pressure were 
then referred to, such as for forging and stamping. The author 
held that the successful carrying out of hydraulic gy Reap 
depend greatly on the skill brought to bear in making the dies and 
moulds. As to the productive power and efficiency of machine- 
tools generally, and ythe mode of increasing them, the author 
observed that the cost of manufacturing depended upon the pro- 
ductive power of the tools employed, and upon the possession of 
facilities for transporting the material to and from them, Ample 
lifting and transporting arrangements should be provided in all 
cases. At present a large amount of lifting was done by manual 
labour, in which there was room for great improvement. Owing to 
the necessity hitherto of using oe, or gas) for working 
them, power cranes had only been applied to machine-tools to a 
limited extent as a means for increasing their output. The author 
pointed out that by the adoption of portable hydravlic machine- 
tools a great saving in floor space might be effected. The intro- 
duction of hydraulic capstans had practically annihilated space 
in docks and railway yards, and as the haulage of a given 
weight on a good road required less power than lifting it, an 
extented application of such machinery to engine works was to be 
anticipated. The suitability of this system to increasing the 
output of large engineering shops and = yards was evident, 
and safety in lifting was ensured in hydraulic cranes by the 
impossibility of workmen putting on them a greater load than they 
were calculated to bear. On the third head, namely, the increased 
—— power and efficiency obtainable by the employment of 
a pressure for working machine tools, the author observed, 

t so far as the prime mover was concerned, the power necessary 
in a hydraulic system to pump water into the accumulator was 
nearly always obtained from a steam engine; but even at this 


early stage the hydraulic system, by the use of the accumulator, 
allowed of a considerable reduction in the size of the motor. 
A ———w small prime mover running continually 


largest 


t energy to meet any sudden demand from even the 
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of the from it; while, on the other 


hand, the prime mover would have to be equal to this. This 
defect was to a small extent met by the use of fly-wheels, which 
were, however, objectionable from their liability to accidents, and 
from the strains to which the shafting was subjected. From 200 
to 300 blows per minute had been obtained in hydraulic machines, 
and in machine-tools and cranes the accumulator acted as a perfect 
safety-valve. Then, for the transmission of power to points distant 
from the prime mover, hydraulic pressure was the most economical. 
By the use of hydraulic mains laid underground, all overhead 
Ns was dispensed with. Under the present system the lines 
of shafting, to a great extent, regulated the position of the 
machines. In a recent case 48,000 square feet were required with 
shafting, while 32,000 square feet only were necessary when 
arranged for hydraulic transmission. In this case the cost of all 
the roofing and flooring of a building 300ft. long, 53ft. wide, and 
25ft. high, was saved. A pipe of lin. bore could transmit nearly 
6'5-horse power at a very moderate velocity of water, and a 2in. 
pipe about 25-horse power. All danger from the use of belts and 
pulleys was avoided, and when anu in the ground it needed 
no further attention. 

The next question was as to the suitability of hydraulic pressure 
to actuating the tools. It had alfeady been employed for slotting 
and planing machines, and its application to rotary machines 

ight even b as ical as any other. The simplicity 
and fewness of parts in all hydraulic machine tools was a source 
of at economy. In respect to the economical application 
of force through each individual machine when performing such 
an operation as punching, the machine was moving at its 
lowest speed, and friction was at a minimum when most 
work was being done. Again, hydraulic machines consumed no 
power except when actually doing work, while it was not 

l in a hine shop to see all the shafting running 
in order to drive a small tool at its extremity. With hydraulic 
machines it was immaterial whether the machine was 2ft. or 
2000ft. from the accumulator, only the exact quantity of 
water n to perform the operation was consumed. In 
conclusion, the author stated that apart from questions of economy, 
attention might be directed to several of the advantages arising 
from the of bydraulic power to special cases. In 
rivetting machi 


inery it rendered it possible in one and the same 
machine to close the plates with a steady pressure, to fill the 
rivet hole without forcing the metal of the rivets in between the 
plates, and to give the metal a sharp blow; not only could the 
heaviest machine be lifted, but the machines could be attached to 
their work. In punching and shearing machinery much greater 
accuracy was ensured from the perfect control of the moving punch 
or knife, whose descent could be arrested even after it had touched 
the plate. Steel plates were less injured when punched by heavy 
hydraulic pressure. Hydraulic punching and shearing machines 
required no foundations, and could be readily taken on 
board ship, thus saving much carrying to and fro of plates. 
It was often desirable to follow up the effects of a sharp blow 
continued steady pressure. is was 

ustrated by the author, who descri' “impact” accumu- 
lator, and pointed out the difference of effect of a number 
of light blows as compared with one heavy one in the case of 
hydraulic rivetting. Similar conditions applied to forging. The 
indirect advantages due to the uniformity of all the work applied 
also to the flanging machinery, and, in fact, to everything passing 
through dies and blocxs. He thought that even small firms might 
find it advantageous to combine in the erection of a common 
eee, and so to obtain many of the economical benefits 

ue to carrying out operations on a large scale. 


STAMPING AND WELDING UNDER THE STEAM HAMMER. 

The second paper read was on “ Stamping and Welding under 
the Steam Hammer,” by Mr. Alexander McDonnell, M. Inst. C.E. 

It was observed that the making of iron forgings under the 
steam hammer in moulds or dies of simple form had long been 
practised. They had commonly been of scrap or fago iron, 
were often roughly finished, and much heavier than necessary, 
requiring too much to be taken off by planing or shaping to 
finish them. Very few forgings had been produced of a com- 
plicated shape, or built up of several pieces, under the hammer 
when common bar iron was used. The steam hammer had always 
been employed for welding in completing the rings of wagon wheels, 
and in stamping wheels according to the system of Mr. Arbel. So 
far as the author was aware, little had been done to make smaller 
forgings, welding together several pieces. He thought sufficient 
care had not been taken in the drawing-office to design forgings so 
that they could be stamped, and that am sed precautions not 
been observed by the manager of the works or the foreman smith 
to arrange the material so that the welds should be made in the 
right way, the metal flowing in the right direction to fill the mould, 
and the grain of the iron placed so as to get the greatest strength. 
Stamping in moulds gave a uniformity and accuracy which 
affo: advantages where num of similar objects 
were le. The author had carried out the system of stamping 
and welding —_ and wagon ironwork fur some years 
at the Inchicore Works of the Great Southern and Western 
Railway of Ireland. He contrasted the cost of stamped forgings 
as compared with —- by hand, showing that for the more 
complicated forms the former process was the cheaper. Although 
for some purposes the steam hammer was necessary, he believed 
many forgings would be better made by hydraulic forging presses. 
Finally, he explained the method of making stamped forgings, by 
giving a detailed account of the manner of forging a ounier of 
different articles, which had been selected as fair samples of 
forgings of carriage and wagon ironwork. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

THE improvement noted last week was this week fully main- 
tained, especially for pigs. Prices of grey forge pigs were stronger 
consequent upon a shortness of supply. This shortness arises 
from the great difficulty which makers are experiencing in turning 
out iron of this quality consequent upon the ironstone and lime 
having been soaked by the rains. Derbyshire and Wiltshire pigs 
were to-day—Thursday—in Birmingham, 48s. 6d. to 50s. per ton. 
Northampton pigs were 46s. 3d. to 47s. 6d. Hematites were in 
pretty steady sale at 65s. to 62s. 6d. The current out-turn of 
native pigs is going into regular consumption, but there is no 
increase of make. All-mine hot blast pigs remain at 65s., and cold 
blast at 85s, Cinder pigs are 42s. 6d. to 40s. Marked bars were 
quieter than of late, and the works where such iron is rolled are 
Isss active. At the best they are only i ly employed. The 
yon ape ee of Messrs, Noah Hingley and Sons, the head of whose 

is chairman of the Ironmasters’ Association, were given as : 
Netherton crown best bars, £7 10s. per ton at works ; best horse- 
shoe bars also £7 10s.; best rivet iron, £8; double best bars, £8 10s. ; 
double best plating bars, £9; and treble best bars, £910s. These 
quotations applied to rounds and squares, din. to 3in., not exceed- 
ing 27ft. long; and flat bars, lin. to 6in. wide, not exceeding 25ft. 
long. Angle iron up to 8 united inches, and not exceeding 25ft., 
was quoted £8 per ton; and T-iron £8 10s, 

The new British Iron Company quoted its Lion bars at 
£7 10s.; Lion hoops, £8; and plates, Fs per ton at works, sub- 
ject to usual extras and approval of quantities and specifications. 

Enquiries for hoops are rather more numerous on United States 
account. Australia, Italy. oy and other export markets are, 
too, taking hoops freely ; £6 15s. to £7 is quoted at works. 

Best thin sheets to consumers were quoted by Messrs, E. 
P. and W. Baldwin as: Severn singles at works, £12; Baldwin 
Wilden B., £13; B.B., £14; B.B.B., £15; 7 10s.; 
best charcoal, £20 10s.; and extra best charcoal, £22 1! 


Galvanised corrugated sheet makers reported no revival, and one 
or two firms have had to put their works to a stand. Prices are 
very varied. 24 w.g. delivered at outports may be given as about 
£14 per ton, with some makers quoting £14 10s, 

Under the new United States tariff it is hoped that increased busi- 
ness in galvanised sheets will be done with that country. Messrs, 
Morewood and Co., of the Lion Galvanising Works, Birmingham, 
point out that taking the new duty on such pa to be 2he. pion 
all round, it means a drop as here: 26 to W.g. £2 6s. 8d. per 
ton; 21 to 25 w.g., £3 14s. 8d.; and 20 ~. and thicker, £4 4s, 

At an ironworkers’ meeting at Great Bridge, near Walsall, on 
Monday, it was resolved that in the case of all works now sub- 
scribing to the Mill and a Wages’ Board, every man’s contri- 
bution should be raised from 3d. to 6d. per quarter. It was shown 
that the working of the board last year cost £460, but that under 
_ new sliding scale arrangement the expenditure would be 

eavier. 

A new gasworks started by the local authorities of Tipton have 
yielded a profit of £2600 for the first half-year’s working, on an 
outlay of £ The local authorities of Smethwick have secured 
a net profit of £5200 on a year’s working of their gas-making plant. 

A committee of advice, appointed to make recommendations for 
the more profitable and economical working of the North Stafford. 
shire Tramways Company, has recommended that the Wilkin- 
son type of engine should be employed on the lines instead of 
the ones now in use, by which change they consider that the cost 
of working would be much reduced. The line runs through the 
Potteries, This aos has been adopted by the shareholders, and 
the directors have requested to carry it out. 


NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 
Manchester.—During the past week there has been a good deal of 
business doing in the pig iron market, but there has not been much 
actual improvement so far as prices are concerned, except to 
demonstrate the general conclusion to which I have referred in 
previous reports, that values have touched their lowest point. Con- 
sumers in some cases have been buying heavily, and there have 
been fairly large offers in the market on the basis of late rates, 
Makers, however, are now apse Lan sell, except at an advance, 
but it is found impracticable to realise more than about 6d. per ton 
above the lowest at which orders have recently been taken. 
So far as finished iron is concerned, the improvement as yet is very 
slight ; orders are still far from plentiful, and with regard to 
prices, the most that can be said is that they show a tendency 
towards more steadiness. 

There was a full attendance at Tuesday’s Manchester Iron 
Exchange, but following the recent large buying, which in many 
cases has pretty well filled up consumers’ present requirements, 
inquiries were scarcely so numerous as last week. Lancashire 
makers of pig iron have been booking pretty largely during the 
week on the basis of about 46s, 6d., less 24 for forge and foundry 
qualities delivered equal to Manchester, and they are now 
indifferent about accepting further orders at the above figure. 
Nominally, 46s. 6d., less of is still the quoted rate for Lancashire 
pig iron delivered at Manchester, but makers do not offer iron at 
this figure. In district brands large orders have also recently been 
given out chiefly for Lincolnshire forge, and this has induced 
makers to ask an advance of 1s. perton. This, however, they have 
been unable to get, but they are firm at 6d. per ton above their 
lowest prices, and for gy Aig og to Manchester orders cannot 
now be placed at under 45s, 6d. to 45s. 10d. for forge, and 46s, 10d, 
for foundry, less 9 For Derbyshire and North Country iron 
more money is also being asked, but except for small special orders 
these brands are practically out of the market. 

Some of the finished iron makers report that they are rather 
better off for orders, but as a rule tw A have very little work in 
advance. Both local and North Staffordshire bars can still be 
bought, delivered into the Manchester district, at £6 5s. per ton; 
there is, however, less anxiety to seek orders at this figure, an 
makers in most cases are chary about selling largely at so low a 
rate, whilst for forward contracts more money in all cases is 
required. During the week there has been some buying in hoops 
for shipment to America, and the prices obtained have averaged 
£6 15s. to £7 per ton f.o.b. at Liverpool. 

The engineering branches of trade appear to be recovering from 
the falling off in yo | which followed the close of last year. 
Although there are still complaints of slackness in some depart- 
ments, the leading firms in nearly all the important branches 
throughout the district are well employed, and generally the con- 
dition of trade shows an improvement. This conclusion is borne 
out both by the reports I receive from the employers themselves 
and by the returns of the leading Trades’ Union societies con- 
D with the engineering branches of industry. The usual 
monthly returns just issued by the various Lancashire branches of 
the Amalgamated Society of Engineers show a considerable 
reduction in the number of men out of employment, and 
in the Manchester and Salford district there are now less 
than 2 per cent. of the members in receipt of out-of-work 
gp The general activity in the shipbuilding yards, not 
only on the Mersey, but throughout the country, which seems 
to be on the increase, is absorbing any surplus labour from the 
engineering trades in the inland districts, and good workmen are 
becoming difficult to obtain. Locomotive builders are not only 
kept busy on old contracts, but new orders are coming in freely. 
Tool ers have plenty of work; stationary engine builders have 

ood orders on hand; millwrights are busy, and there is sufficient 

emand for men in the boiler-making trade to enable the Boiler 
Makers’ Society to practically refuse out-of-work donation to its 
members. The machine-making trade appears to be the only 
important exception to the general state of activity, and even in 
this branch the principal firms are for the present fairly well off 
for orders, but these are being worked off more rapidly than new 
ones are coming in. The reports for the month just closed 
received from the various branches of the Steam Engine-makers’ 
Society fully corroborate the improvement shown in the returns of 
the Amalgamated Society of Engineers, and, in fact, are the most 
satisfactory that have been received for a considerable time past. 
During the month there has been a decided decrease in the number 
of men out of employment, and throughout the whole of the 
branches of the society, which bers 4600 bers, there are 
less than forty, or under 1 per cent., in receipt of out-of-work 
donation. With regard to trade, it is returned good in oo | Lan- 
cashire district with the exception of Bury, St. Helens, and Has- 
lingden, and throughout the country generally an equally satisfac- 
tory condition of trade is reported. 

At the quarterly meeting of the Manchester Association of 
Employers, Foremen, and Draughtsmen held on Saturday, Mr. 
Thos. eee the president, in the chair, nineteen new members 
were proposed and admitted. 

The coal trade of this district is being kept generally steady, 
both as regards prices and demand, by the continued cold weather, 
and the present output of the pits is being readily disposed of, with 
stocks in many cases being reduced. At the pit mouth prices 
remain about as under :—Best coal, 9s. 6d. to 10s; seconds, 7s. 6d. 
to 8s.; common house fire coals, 6s, 6d. to 7s.; steam and forge 
coals, 5s, 9d. to 6s, 3d.; burgy, 4s. 9d. to 5s,; ordinary slack, 3s. 6d. 
to 3s. 9d., and best sorts 4s. to 4s. 6d. per ton. 

There is a very fair demand for shipment, but a ity of vessels 
still operates against any large business being done, and com 
tively low prices are taken, steam coal delivered at the bigh level, 
Liverpool and Garston docks ranging from 7s. 9d. to 8s. per ton. 

For a considerable time past there has been a good deal of com- 
plaint amongst Lancashire shippers, that the somewhat anomalous 
conditions under which coal is shipped at ati and 
specify to; weight in Bill of inding, places the Lancashire 

ify as to weight in their i e 
at a serious disadvantage on the foreign 
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where these cargoes are offered in competition against those from 
other parts which are sent out with a clean bill of lading. The want 
of w clean bill of lading also gives rise to endless disputes and re- 
claims from customers at the home ports. A strong effort is now 
being made to secure adequate facilities for weighing the wagons 
at Garston and Liverpool as they are discharged into the vessels, 
so that the shippers may insist upon the weight being specified in 
the bill of lading, instead of the present objectionable clause, 
‘weight unknown,” with which cargoes, under existing arrange- 
ments, have to be sent out. 

Barrow.—Hematite pig iron of all eng: ape is in but quiet 
demand, though the inquiry is stronger than of late, and I am 
informed that users are more than ever disposed to increase orders. 
It is expected by those likely to be judges that the recent heavy 
consignments of steel, with the large orders now on hand, will 
lead to a much better trade in the future in hematite pig iron than 
is now the case. The furnaces maintain a steady output, and 
despite the fact of large and increasing stocks, makers expect the 
production will have to be kept up, so that deliveries arranged 
for may be completed, as well as anticipated arr ts 


— a Sea tend to stiffen prices now that there is an improved 
emand, 

Warrants are not to be had for less than 40s. 6d. oo ton f.o.b., 
and the business taking place in them is very limited. 

The stock of Cleveland iron in Messrs. Connal’s Middlesbrough 
stores on Monday night was $4,336 tons, being a reduction of 110 
tons for the on 

The shipments have been greatly impeded by the heavy snow 
storms which have for several days prevailed throughout the north- 
eastern district, nevertheless the total for the month promises to 
be satisfactory. The quantity of pig iron shipped this month, up 
to Monday night, was 24,928 tons. In the corresponding period of 
last month the quantity was only 18,514 tons. 

A considerable amount of business has been done in the finished 
iron trade since last report at prices decidedly more favourable to 
makers than they have lately been. Ship-plates are now £6 5s. to 
£6 7s. 6d. per ton; angles, £5 10s. to £5 15s.; and common bars, 
£5 15s. to £5 17s. 6d., all f.o.t. at works less 24 per cent. 
Puddled bars are still £3 153. per ton net at works. 

The ironf 8 are much busier than they were, and inquiry 


to be shortly made. There is no material change in values, 
although I have been told that to clear out stocks, sales have been 
been made at 51s. per ton. 523., however, is being asked for mixed 
qualities of Bessemer, and 53s. for No. 1, net at works, immediate 
Uolivery. There is a good all-round output of steel, the request of 
railway material being eer good ; and foreign orders are 
plentiful. Although not particularly busy, shipbuilders tell me 
that inquiries are numerous, and better trade may shortly be 
expected. A steady demand prevails for iron ore at from 10s. to 
12s. 6d. per ton at mines, Stocks are large. The coal and coke 
trades are steady, full prices being maintained. The shipping 
trade is quiet. 

Messrs. Cammell and Co., of the Cyclops Iron and Steel Works, 
Workington, Cumberland, have purchased the royalty of the 
Elliscales Iron Ore Mines, Dalton-in-Furness, It will be remem- 
bered that the Messrs. Cammell are erecting very large steel works 
at Workington. 


THE SHEFFIELD DISTRICT 
(From Our Own Correspondent.) 

Tue ‘cold snap,” which commenced a fortnight ago, promptly 
told upon the house coal trade. London merchants, anticipating a 
continuance of fine weather, had allowed their stocks to fall very 
low, and with the first snowstorm there came a sudden demand 
from householders, who had also been holding off buying with 
a view to laying in supplies at summer prices. House coal accumula- 
tions at the pits were soon cleared off, and in South and West York- 
shire an advance of 6d. to 1s. per ton has been secured. Of course 
this rise will only be temporary, as summer is too close at hand to 
afford any hope of its permanence. 

In steam coal prices continue firm, and manufacturing fuel is 
also in good request. With the opening of the Baltic ports next 
month, the demand for these classes of coal will increase, and it is 
possible that prices may go up, Gas coal has recently been sold at 
a fair advance in rates, 

An order for 16,500 tons of steel rails has just been taken by the 
Dowlais Company in Wales. It is for the South Australian 
Government. <A recent order for New South Wales was taken at 
£5 6s. per ton, and the Dowlais quotation will not be far off that 
figure. The actual price to be paid to Messrs, Charles Cammell 
and Co., Limited, Cyclops Works, Sheffield, for their 72,000 tons 
of steel rails for the New South Wales Government is, I hear, 
£5 8s, per ton, delivered at London. The order was intended for 
the new works at Workington; but it is probable that operations 
there will not be fully commenced till August, and part of the 
rails may be required before then, in which case the profit will be 
reduced by the cost of carriage, a large item on rails at £5 8s. 
a ton. 

It is stated that Messrs. Cammell and Co. have leased the 
Hematite Iron Ore Mines at Eskett, belonging to Messrs. 
Lindon, and the Ellescales Hematite Ore Mines at Dalton-in- 
Furness, belonging to Messrs. Ashbourner. 

There is more movement in the iron trades, though I cannot 
hear of any great increase in actual business done. Local iron- 
masters, however, are generally well employed, except in several 
instances where work is carried on at a disadvantage. A large 
local firm—the Butterley Company--have issued a circular intima- 
ting their intention of giving up the retail iron and steel trade. 

In steel the most significant item of the week is the dividend by 
Messrs. William Jessop and Sons, Limited, which is announced at 
the rate of 10 per cent. per annum, as against £9 3s. 4d. for last 
year. The best classes of Sheffield steel—crucible—have been in 
very brisk demand for months, though I hear that recently there 
has been considerably less pressure. Bessemer billets for cutlery 
purposes and for wire are very largely called for, the wire depart- 
ments being exceptionally animated. 

“Engineer,” in a letter to the Sheffield Daily Telegraph this 
week, states that for the past thirty-five years he has been in the 
midst of, and intimately ted with, ‘“‘the rearing up of the 
works of which Sheffield had only a few years ago practically a 
monopoly—namely, steel and iron—and to which it owed its 
abnormal increase of population for the period of years from 1856 
to 1873. This monopoly—he adds—no longer exists, and we have 
a dark future before us, as the heavy trades, although dying hard, 
are all doomed, except for high-priced ‘specialities.’” ‘* Engineer” 
says that if proof of this were needed, ‘“‘we need only take our 
largest engineering establishment, which is almost exclusively 
engaged, and has been these several years, in the manufacture of 
machinery for steel or iron works, The concern is almost pulled 
out of the place with orders, not one of which is for Sheffield, and 
every one of which will take trade from us of one kind or other.” 
This letter is written in view of a proposed scheme of drainage for 
Sheftield, elaborated by Mr. Gott, C.E., Bradford, and Mr. David- 
son, C.E., borough surveyor of Sheffield, and which is to cost 
£150,000. 

The Sheffield file cutters are stubbornly resisting the proposed 
reduction in wages to the extent of ten per cent. e trade, 
which is the most powerful in Sheffield, has four unions, the 
largest of which—the File Cutters’ Society —has 2000 adult members 
ond 800 women and boys. They have passed a resolution that in 
any establishment where the reduction is enforced the men are to 
leave work—i.e., strike. 

The advices from Australia, per mail on Tuesday, were very 
gratifying. 

The new American tariff will have the effect of ‘‘steadying 
things ; ” but the reductions are too infinitesimal to operate in any 
way towards an increase of Sheftield trade with the States. 

The Barrow Hematite Steel Company has established a branch 
at Sheffield for the sale of Bessemer billets, and has appointed 
Mr. Wm. Griffith, who is well-known in steel circles, as their 
agent. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


BUSINESS was somewhat quieter at the Cleveland iron market, 
held at Middlesbrough on Tuesday last, but this can pon | bea 
matter of surprise, when it is considered that a great number of 
heavy sales were made last week after a smart rise in prices. 
Makers are now in a much better position than they were two or 
three weeks ago, and are not so anxious to part with their iron. 
Some of them asked as much as 41s. 6d. per ton for No. 3 g.m.b., 
whilst others would not take less than 41s,; but 40s. 6d. per ton 
is the most that can be really obtained from buyers at present, 
and the sales made on Tuesday were at that figure. 

Ata ting of ir ters, held on Tuesday, it was decided to 
continue the restriction of the output of pig iron till the end of 
June. This will help to keep the stocks from accumulating, and 


is brisk, It is expected that better prices will soon be obtainable 
now that the pig iron trade has taken a turn for the better. Some 
large orders for chairs have been placed lately. Mr. Charles 
Wood, of the Tees Ironworks, Middlesbrough, has received an 
order for 10,000 of his patent steel sleepers, and the necessary rails 
for a railway in the colonies. 

The value of the exports of all goods shipped from Middlesbrough 
in February, other than coal and coke, but including iron, was 
£152,732, an increase of £11,747 compared with February, 1882. 

At a meeting of ironmasters and manufacturers held at 
Middlesbrough on Monday last, it was resolved to invite the Iron 
and Steel Institute to hold their next autumn meeting at 
Middlesbrough. The Institute was originated at Middlesbrough 
in 1869. 

The general committee formed to promote the establishment of 
a school of science for Cleveland held a meeting in the Royal 
Exchange, Middlesbrough, on Monday last. Mr. Isaac Lowthian 
Bell presided, and the report prepared by the sub-committee was 
read. The committee had visited the technical school at Oldham 
and Owen’s College at Manchester, and as the result of their visits, 
suggested that the accommodation for the proposed school for 
Cleveland should include a chemical and a metallurgical laboratory 
and three class rooms, which could be used as lecture rooms. The 
building should be so designed that there could be added several 
more class-rooms, a physical laboratory, and a lecture hall. The 
committee were of opinion that the school could be erected for 
£6000, and maintained with an annual contribution of £800 to 
£1000. The committee were requested to make inquiries as to the 
most suitable location for the school. 

The dispute between the miners and colliery owners of Northum- 
berland bas now been settled amicably by a joint committee of 
masters and delegates. The surface-men and underground men 
are to have an immediate advance of 2 and 24 per cent. respec- 
tively, with a new sliding scale upon an improved basis. It has 
not yet been made known what the new basis will be. 

The company which is being formed at Middlesbrough to purchase 
Dr. Sadler’s chemical works will have a capital of £200,000, and it 
is said that £150,000 of this has already been subscribed. Dr. 
Sadler will retain a large interest in the concern and will occupy 
the position of managing director to the company. The company 
will take over the whole of Dr. Sadler’s works at Middlesbrough, 
Barrow, Carlton, and elsewhere. The Middlesbrough works are to 
be enlarged, and arrangements will be made to manufacture aniline 
dyes, chiefly Turkey red. 

Messrs. Bell Brothers, of Port Clarence, are proceeding as fast 
as possible with the second bore-hole at their salt works. They 
have also commenced to put in the foundations for their new 
chemical works at a short distance from the first pans which were 
erected. These works are for the manufacture of soda. Messrs. 

3ell Brothers intend to utilise waste heat from their blast furnaces 
for the purpose of evaporation. Two salt-pans are already being 
heated in this manner, and nine by hand-fired furnaces. 

A meeting of delegates connected with the Ironworkers’ Associa- 
tion was held at Darlington on Saturday last, when a resolution 
was passed to the effect that, on and after April 9th, the number 
of shifts worked at all works connected with the Board of Arbitra- 
tion should not exceed ten per fortnight. Under the present 
arrangement eleven shifts per fortnight are worked. A second 
resolution was passed, declaring that the basis of price of Mr. Dale’s 
sliding scale of 1880 was too low, and saying that, if a new scale 
was adopted, it should be at an advance of 74 per cent. on Mr. 
Dale’s scale, with a minimum rate of 7s. 9d. per ton for puddling. 
These two questions were di lata ting of the Board of 
Arbitration held at Darlington on Monday, and it was ultimately 
decided that the question as to a new sliding scale should be 
referred to an arbitrator, to be chosen at an adjourned meeting, to 
be held at Durham on Monday next. The restriction question was 
temporarily withdrawn, but will, no doubt, be brought up again 
for further discussion shortly. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

Last week's improvement in the warrant market has not been 
maintained, the prices having gradually receded to nearly the 
point from which they started when the advance set in. There is 
still, however, a fair business being done. The foreign demand for 
Scotch pigs is not opening out so well as could be desired, and 
consequently the shipments are considerably smaller than 
they were in March last year. The United States has been 
taking less pig iron, but, on the other hand, there is an 
improvement in the demands from Italy and some other 
continental nations. At home the consumption is large and 
steady, and there is a marked increase in the trade doing in 
Cleveland, as well as Scotch iron, by consumers. Since last report 
an additional furnace has been put in blast at the Monkland Iron- 
works, so there are now 113 in operation as compared with 108 at 
the same date last year. From this fact, together with the 
smaller exports, it seems evident that some of the ironmasters 
must be storing iron in considerable quantities, particularly as the 
stock in Messrs. Connal and Co.’s warrant stores continues to 
decrease. The reduction for the past week is over 1700 tons. 

Business was done in the warrant market on Friday morning at 
from 47s. 8d. to 47s. 7d. cash and 47s. 104d. to 47s. 94d. one month, 
the afternoon quotations being 47s. 84d. to 47s. 74d. cash and 
47s. 10}d. to 47s, 9}d. one month. Monday’s market was a shade 
firmer in the forenoon, with transactions from 47s. 8d. to 47s. 9d. 
cash and 47s, 104d. to 47s. 11d. one month. In the afternoon the 
business was at 47s. 84d. to 47s. 9d. cash and 47s. 11d. one month, 
On Tuesday the quotations were from 47s. 84d. to 47s. 7d. in the 
forenoon and 47s. 9d. back to 47s, 8d. in the afternoon. The 
market was flat on Wednesday at 47s. 74d. to 47s. 6d. cash, and 
47s. 9d. one month. To-day—Thursday—the tone was again weak, 
with transactions down to 47s. 54d. a. 

The prices of makers’ iron have been firmer, as follows :—Gart- 
sherrie, f.o.b., at Glasgow, perton, No. 1, 633.; No. 3, 55s.; Colt- 
ness, 65s. and 55s.; Langloan, 65s. and 55s. 6d.; Summerlee, 
62s, and 52s.; Chapelhall, 62s. and 54s,; Calder, 62s. 6d. and 52s.; 
Carnbroe, 56s. and 50s. 6d.; Clyde, 52s. and 50s.; Monkland, 
49s, 6d. and 47s. 6d.; Quarter, 493, and 47s.; Govan, at Broomie- 
law, 49s. 6d, and 47s. 6d.; Shotts, at Leith, 65s. and 56s.; 
Carron, at Grangemouth, 53s. (specially selected, 57s. 6d.) and 
52s.; Kinneil, at Bo’ness, 49s. and 48s.; Glengarnock, at 
Ardrossan, 55s. 6d. and 49s. 6d.; Eglinton, 50s. and 47s. 6d.; and 
Dalmellington, 50s. 6d. and 49s, 6d. 

The Bilbao Iron Company’s report for the past year shows a net 
profit, after payments on debentures and interest, of £26,489, 
making, with the sum brought forward from 1881, and including 


amount from suspense account, a balance of £42,181. Dividends 
of 4 ol cent. to the ordinary shareholders are recommended, while 
£15, will be carried to the reserve fund, and £1049 to next 
accoun’ 


t. 

Since last report there have been a number of large orders inti- 
mated as placed in the manufactured iron trade, and prices are 
spoken of as a shade firmer, this branch of the trade being main- 
tained in a satisfactory condition. Iron angles are quoted at £6 to 
£6 2s. 6d. ; ship’s plates, £7 to £7 5s.; boiler plates, £7 15s.; steel 
angles, £8 10s.; steel ship plates, £10 ; and steel boiler plates, £11. 

The shipments of iron manufactures from the Clyde in the past 
week included £6100 machinery, £4601 sewing machines, £4929 
steel manufactures, and £13,500 iron manufactures, exclusive of 
pig iron ; and there have been fresh inquiries for sugar-making 
machinery for Brazil and China, and there is a continuance of 
activity in the different departments of the engineering trade. 

A very good export business is being done in coals from Glasgow 
and other ports on the west coast, and although an impression pre- 
vails that coals will soon be had on easier terms, the quotations as 
yet do not show much alteration. There is a capital inquiry for 
furnace coal and dross, and in some districts the cold weather has 
quickened the demand for household qualities. There is likewisca 
fair demand for steam coal for shipment. On the east coast the 
coal trade still lacks animation, and the mine-owners of the Mid 
and East Lothian have followed that of Fife in reducing the wages 
of their workmen. The reduction is 10 per cent., and the miners 
are much dissatisfied with it. Upwards of a thousand men held a 
meeting at Dalkeith on Saturday, at which, after a long discus- 
sion, it was resolved that the men at every colliery restrict their 
labour to five days of eight hours per week, starting on Monday last. 

The Clyde shipbuilders have voluntarily conceded an advance of 
3d. per hour to the joiners in their employment. 

At Ayr the harbour trustees have adopted plans for the con- 
struction of the requisite buildings in connection with the new ship 
dock recently completed. 

The Greenock Harbour Trust has resolved to construct a swing 
bridge over the entrance to the West Harbour. 

It is proposed to carry out a supplementary water scheme for the 
burgh of Falkirk, which will yield an additional supply of 388,000 
gallons per day at a cost of about £18,000, the plans for the pur- 
pose having been prepared by Mr. Copeland, C.E., Glasgow. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


AN easier bank rate, and a reduction of the American tariff, give 
promise of a good spring trade in iron, and I am glad to note that 
things are improving ; the downward movement in pig, bars, and 
rails has been arrested, and the market is firm again. 

Several good cargoes left Welsh ports last week, including 
1820 tons for India, and minor ores to Oporto and Santa Manta. 
The stiff competition which took place amongst iron buyers at 
Penydarran sale may be taken as a testimony of respect to the old 
ironmasters of Wales. The plant was made when shoddy had not 
put in an appearance in iron manufacture, and the consequence is 
that plates, roofing, pillars—all were made of splendid iron. In 
the process of breaking up I have been able to examine a good 
deal of the iron, and the closeness of grain is excellent. The cast 
iron is more like steel of the present day than any I know. 

The Welsh ironmasters are busy, and there are satisfactory signs 
ahead that another good year is before them. 

In the coal trade all is thorough activity. A full average export 
trade has been done at each port, and docks and railway companies 
have literally their hands full, and as much as they can do—some- 
times more. 

The agitation in favourof the Barry railway and dock has extended 
now to the population of the Rhondda Valley, who are moving 
in support under the belief that with two lines instead of one they 
would be able to get necessaries at cheaper rates. It seems to be 
overlooked that in a short time they will have three lines—Taff, 
Swansea, and Newport. These lines will relieve the strain also 
on Taff Vale and Bute Docks. 

The new line, Cardiff and Monmouthshire Valleys, has passed in 
committee. The engineering business had been too well done to 
afford any but a few technical objections, and though a stubborn 
opposition will be given by the Tredegar estate, the Bill will go 
forward hopefully. I regard it as second only in hopefulness to 
that of the Taff Vale. Whether in respect of easy gradients and 
cheap working, the ironworks which will be —— with Bilbao 
ore, or the rich and virgin area of coal it will touch—all seem in its 
favour, and the mile of sidings it will have at the Bute Docks will 
be another great advantage. 

The Newport, Caerphilly, and Pontypridd line has been hanging 
fire lately on account of the difficulties in the way of find- 
ing a foundation in the Taff River. Still I must retair 
my opinion, the bridge, the most important part of the 
contract, should have been commenced in the summer. The lesson 
here experienced should be valuable to the builders of the still 
greater viaduct which the Great Western Railway Company will 
begin shortly over the Taff at Quakers’ Yard. 

The coalowners in the Forest of Dean have made overtures to 
their men which are likely to be taken. They offer to accept a 
5 per cent. reduction, and to allow the other 5 to remain in the 
bank and be subject to arbitrators’ decisi The question will be 
decided on Monday next. 

The tin-plate trade may possibly look up now that iron is im- 
proving; at present it is depressed, and another serious failure is 
announced as forthcoming. Some of the minor ones are obliged to 
live on the ‘‘ hand-to-mouth business,” by sale of a few hundred 
boxes of tin-plates get a cargo of pig, work that up, and so on, ad 
infinitum. 

The coal trade is very brisk at Swansea, and the time a favour- 
able one for dispersing the coal properties now in the market. This 
week the plant of Dwrllas colliery and of Llanmorlais will be dis- 
persed ; horizontal winding engines included. Amongst new com- 
panies are the Brynglas Steamship Company, Alaska, and Bilbao, 
the first Monmouthshire, the others Cardiff promotions, 

At a meeting of Rhondda colliers held this week it was decided 
to support the Forest of Dean men in resisting a reduction. 

The Powell Duffryn Company have decided to sink a new pit 
between New Tredegar and Cwmsyfiog, and have intrusted it to 
the sinker of the Harris Deep Navigation Colliery and the Pochin 
Pits, Mr. Beith. 


A Great MILL ENGINE.—-Messrs. Hick, Hargreaves, and Co., 
Bolton, are now engaged on the construction of the most powerful 
cotton mill engines ever made. They are intended to work the 
machinery at one of the Manockjee Petit Mills, at Bombay, owned 
by a wealthy Parsee gentleman, named Dinshaw, and are of the 
horizontal type, of 4000-horse power, with high and low-pressure 
cylinders, and a pressure of 100 1b. per square inch, the piston 
speed being 720ft. per minute. The cylinders are 50in. and 84in. 
diameter respectively, the stroke being Sft. The fly-wheel is of the 
enormous weight of 140 tons, 30ft. in diameter, and about 15ft. 
wide on the face, which has sixty grooves for ropes. The shaft, 
which is of forged steel, is hollow, its dimensions being 25in. in 
diameter and 25ft. in length. The low-pressure cylinder weighs 
32 tons, some of the other castings weighing upwards of 25 tons 
each. All the latest improvements have been introduced into 
these engines, including Messrs. Hicks, Hargreaves, and Co.’s new 

atent Corliss valve gear, which is applied to both the high and 
ow-pressure cylinders. Some portions of these engines have 
already reached their destination —having been shipped from 
Liverpool and despatched through the Suez Canal—and the 
remaining sections are undergoing the process of packing at the 
works. Some idea of their massiveness may be formed when we 
state that the largest cotton factory engines in Bolton @o not much 
exceed 1000-horse powcr} 
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THE PATENT JOURNAL. 
Condensed from Commissioners of 


which the Specification they require is ae te to, instead 
of giving the proper number of the Specijication. ¢ 
mistake has made by looking at THe ENGINEER 


Index, = giving the Ermey eos there found, which only 
refer to pages, in ¢ of turning to those pages and 
Anding the numbers of the Specification. 


for Letters Patent. 

*,* When ** communicated.” the 
mame an communicating party are 
printed in italics. 

6th March, 1883. 


1185. Centre Boarps for VessExs, W. Blakely, 
Bournmou' 

1186. GovVERNORS, W. Mellor, Oldham. 

1187. of Sawrxe Macuines, T. N. Robin- 
son, 

1188. "of F. C. Glaser.—(J. Fehres, 

juckau, my. 

1189. of &c., J. Imray.—(J. B. 
Wilson, Philadelphia, U.S.) 

1190. SzcoxparY BatreRIEs, T. Rowan, London. 

1191. Bricks, W. G. Hudson, Manchester. 

1192. UspERGRouND Conpuits for ELecrric Wirss, A. 
J. Boult.—(W. Plankinton, Milwaukee, U.S.) 

1193. Woop Macuines, A. J. Boult.—(J. L. 
Perry and C. A. Mather, Berlin.) 

1194. Cop Rerarsixe A. J. Boult.—(W. 7. 
Coggleshall and J. B. Rice, Lowell, U.S. 

1195. Srram Smoorurne Iron, J. McLean, Belfast. 


10th March, 1883. 

1276. Lamps, H. J. Haddan.—(&. 8. Piper, Canad 

1277. ArmosPHERIG Air Motor, H. J. Haddan,. J. 
Forster, Toronto, Canada. 

1278. RAISING Mop into Carts, E. Burton, London. 
1279. Cooxine Urensit, J. Darling, Glasgow. 

1280. AppLyine Hoops to Casks, T. Hooman, London. 

1281. Looms, G. H. Hodgson, Bradford. 

1282. VENTILATING HovsE Drains, G. E. Mineard and 
T. Crapper, London. 

1283. ApsUsTaBLE Spanners, C. Neil, Sheffield. 

1284. Bricks, L. Blackburn and J. Elliott, London. 

1285. Macuinss, A. J. Boult.— 
(United States Box Machine Company, New York, U.S.) 

1286. Books for Apvertisine, R. Ripley. Liverpool. 

1287. Kaverposcoric Tops, A. A. King, London. 

1288. Gun Carriaces, W. R. Lake.—(H. Gruson, 
Buckau- Magdeburg, Germany.) 

1289. Srrrrups, W. R. Lake.—(J. Persson, Sweden.) 

1290. TeLterHonic Apparatus, G. H. Bassano, A. E 
Slater, and F. T. Hollins, Derby. 

1291. Recepractes for Matcues, G. W. von Nawrocki. 
—(T. Remus, Dresden.) 

1292. Fasteners for Gioves, &c., W. R. Lake.—(E. J. 
Kraetzer, Boston, U.S.) 

1293. Tracrion Exornes, A. Greig & C. Achilles, Leeds. 

1294. Ramway Foo Apparatus, J, Coleman 
and I. Henson, Derby. 

12th March, 1883. 

1295. Evecrricat Apparatus, A. R. Molison, Swansea. 

1296. CrusHine ScoaR Canes, A. 8. Brindley, New 
Radford, and J. Worsnop, London. 

1297. BRalDING Macuines, W. Ashton, Manchester. 

1298. Carryine Ececrric Wires, R. Longdon and F. 
B. Welch, Manchester. 

1299. Cigar Cases, &c., F. MacD. Robertson and J. E. 


Cousté, London. 
J. C. Mewburn.—(J. 


1300. MACHINES, 
Ca: Lille, France.) 
Cast Merat Sockets, R. Clayton, 


1196. Drivinc Mecuanism, nter, 
1197. SzconpaRy Pies, E. G. Prine, 
Antwerp.) 


1198. Dynamo-ELEcTRIC C. Lever, Bowdon. 
1199. Vacuum Boxes, H. Schofield, Sheffield. 
Brettell, Birmingham. 
1201. Traction Tramways, C. Findlay, 
1203. Fires, Taps, Diss, éc, H. H 
120%. Tones, W. R. Lake.—(A. S. Adams, Boston, U.S.) 
1205. BRewIne, W. Lawrence, london. 
Leicester. 
1207. Fintratioy, W. R. Lake.—(J. W. Hyatt, U.S) 
1209. Pumps, T. D. Kyle, London. 
1210. Coat, J. Woodhead, Wakefield. 
1212. Ruses for Frames, A. 
Jaquith, Maysville, U.S.) 
1213. Frrrines for Batus, T. Bradford, Manchester. 
1214. Ciippinc Macuuines, J. Range, Nottingham. 
shank, Glasgow.—{M. V. Kacer and W. J. Kriz, U.S.) 
1216. WaLLs, &c., G. Napier, Manchester. 
jun., and W. Darbyshire, Manchester. 
1218. Sicyat Apparatus, W. 
York, and G. W. Daniels, Somerville, U.S. 
1219. Laws Tennis Bats, R. C. Powell and F. Thomp- 
1220. Incor Movutps, 8S. Rideal, Manchester. 
1221. Torprpogs, A. J. Boult.—(A. Weeks, U.S.) 
castle-on-Tyne. 
1223. Dyerse Loose Corton Brack, G. W. von Naw- 
1224. Truss for Ruprore, E. M. Bourjeaurd, London. 
1225. SrraicHrenixa, &c., Bars, W. Gilmer, Gosforth. 
1227. Srzam Generators, R. G. Rodham, London. 
1228. Screw Gitt Boxes, G. W. Douglas. Bradford. 
Carp Pictures, A. H. Dawes, Windermere. 
1230. Serrine the TseTs of CincuLark Saws, W. R. G. 
1231. Avromatic Mustcat Instrument, M. A. Wier, 
London. 
1233. Barpep Fexcinc Wire, W. R. Lake.—(0. P. 
Briggs, Chicago. U.8.) 
London. 
5. Latues, W. Allan, Sunderland. 
Locomorive Stream Esorxzs, J. H. Johnson.— 
Ricour, Paris.) 
Fresh Arr Issector, 8. Low, London. 
. ExLscrricaL INDUCTION APPARATUS, E. Edwards. 
1241. Steam Borters, E. Edwards.— 
(J. J. Godot, Paris.} 
W. R. Lake.—(H. E. Hargreaves, Brazil 
1243. Hurpwes, A. E. Maudslay, Littlebourne. 
1244. CakDED Fipres, A. 
Hollings, Salfo 
1246. Darninc Fasrics, F. C. Glaser, —(Mrs. B. Weiss, 
Breslau, Germany.) 
gow. 
1248. WorkKING VEHICLES with CompaEsseD Arr, C. R. 
Stevens, Lewisham. 


1200. Lames for VELOCIPEDES, H. Markham and T. 
1202. Evecrric Lamps, E.and A. E. J. 
Lake ~ A. 
Howell, jun., Chicago, U.S.) 
1206. Pumps for Drawixe Beer, &c., T. Woollerton, 
1208. GALVANIC Batreries, T. Slater, London. 
1211. Taroers, F. Clarke, Canterbury. 
A. M. Clark.—(@. 
7th March, 1883, 
1215. BREECH-LOADING Frre-arMs, G. Macaulay-Cruik- 
1217. Propucrion of Gas, J. F. Schnell, A. Heywood, 
Morgan-Brown:—(J. D. Gould and B. M. Plumb, New 
son, London. 
1222. Iupartinc Heat to Water, J. Jameson, New- 
rocki.—(G. Jagenburg, Rudboholm, Sweden.) 
1226. AncHnors, C. Mace, Sunderland. 
1229. Propvucinc PermaNENT COLOURED PHOTOGRAPHIC 
Roebuck, London. 
1232. Tramways, E. F. Roberts, London 
1234. TreaTinc Piaster of Paris, J. M. Boekbinder, 
Covptine for C. J. Holroyde, 
. TELEPHONIC Apparatus, 8. Thompson, Bristol. 
M. Babillot, Montoir de Bretagne, France.) 
1242. Parvestixc the Deposit of Sanp, &c., in Rivers, 
8th March, 1883. 
rd. 
1245. Governors, W. Murdoch, Glasgow. 
1247. SIARPENING Pencits, J. Darling, Glas 
1249. OpeRatinc the VaLves 
Haddan. 


of Enoines, H. J. 
—(J. P. Northey, Toronto, Canada.) 

. AuTomaTic CouPLiNes, 8. Gilbert, jun., Wansford. 

. Tricycies, &c., J. Hall, Wigton. 

. Bave Ties, &., E Hale, Liverpool. 

. Heatep Roiiers, J. Horrocks, Worsley. 

Sream Generators, H. Gerner, New York. 

. Evecrric Lamps, J. 6. Statter, Snapethorpe. 

. Letter and B. J. B. Mills. 

R. W. Stevens and G. R. Moore, U.8) 

7. SRUTTLE-BOX Mecuayico for Looms, J. Brownlee, 


Ww. J. 


‘ow. 

1258. Exvecrricat SIGNALLING APPARATUS, 
Brewer, London. 

1259. Vetvet, &., J. Imray.—(A. Duquesne, Paris.) 

1260. EXTRACTING SOLUBLE Matrers, C. D. Abel.—(. 
L. J. Parenty, Paris.) 

1261. Sreex Open Socxer Suovers, T. Sidaway, 
Brierley Hill. 

1262. Apsustisc AX LE3 in their J. 
A. A. Buchho!z, Twickenham. 

9th March, 1883. 

1263. &c., H. Hughes.(&. Williams, 
New York, 0.8.) 

1264. Avromatic Gas Recuator, J. and E. Tuckett, 
Exeter. 

1265. Apparatus, T. C. Olney, Manchester. 

1266. SupporTixe the Bopy in Case of Ixsury to the 
Spine, J. W. Guilmette, Manchester. 

1267. MECHANICAL TELEGRAPHS, W. Chadburn, Liver- 


1288, ADJUSTABLE Wrxpow Fiower Sranp3, R. Korner, 
Dresden, Saxony. 

1269. Rockine J. T. Simpson, Halifax. 

70. Lire-savixc Apparatvs, R. E. Pinhey, Oxton. 

. Sasrrary Cwosets, C. K Lawton, Manchester. 

Wueets, J. Burbridge & T. Oakley, Tottenham. 

. Fastesines for Tus, E Hewitt, London. 

and Rait Connections, A. J. Boult.— 

P. Dietrich, Berlin.) 

. Exectric Lamps, J. Kelsoe, jun., Stamford, U.S. 


1302. Door FasTenrxc3, R. Whiston, Wolverhampton. 

1303. Propucine Lerrers on METAL, hg P. Thompson. 
—(E. E. Wood, jun , Northampton, U.S ) 

1304, HoRsESHOES, J. Haddan. Maiks, U.S) 

1305. W. Churchill. London. 

1306. Fires, E. Morley, Halifax. 

1307. Looms, T. Hollingworth, Blackburn. 

1308. Fire-zscapes, W. Brierley.—(J. Hall and 2. B. 
Holdsworth, Trinidad, U.S.) 

1309. Steam G. von Nawrocki.—(Z. 
Volcker, Bernburg, 

1311. Steam and Arr ENGINEs, Lake.—(F. 
Mc Mellon, Boston, U.S) 

1312. Twistine, &c., Yarns, J. Farrar, Halifax 

1313. DYNAMO-ELECTRIC Macutses, H. H. Lake. —(4. 
W. Fuller, Norwich, U.8.) 

1314. Dywamo, &c., C W. Vincent, London. 

1315. Lawn TENNis Batts, F. O. Heinrich, Wimbledon. 

1316. Curtive Beans, &c., G. Clayforth, St. John's. 


Inventions Protected for Six Months on 
Deposit of Complete Specifications. 
1149. MuttipLe Copies of Writines, A. Paget, Lough- 

borough - 3rd March, 1883. 

1167. BorteR FURNACES, H. J. Haddan, Kensington, 
London.—A communication from E. W. van Duzen, 
Cincinnati, U.S.—5th March, 1£83. 

1192. UNDERGROUND Conpurts for Exvecrric Wires, 

A. J. Boult, High Holborn, London.—A communica- 
ro from W. Plankinton, Milwaukee, U.S.—6th 
March, 1883. 

1193. Woop-PoLisHise Macuines, A. J. Boult, High 
Holborn, London —A communication from’ J. L. 
engl and C. A. Mather, Berlin, U.S.—6th March, 

1883. 


120% Texcs, W. R. Lake, 
Lendon.—A communication from A 8. Adams, 
Boston, U S.—6th March, 1883. 

1207. Fivtratiox, W. R. "Lake, 


4, + 


ut hnildi 


ings, London.—A communication from J. W. Hyatt, 
Newark, U.8.—6th March, 1883. 
1218. ELECTRO- MAGNETIC SIGNAL Apparatus, W. 


Morgan-Brown, Southampton-buildings, London.— 
A communication from J. D. Gould and B. M. 
Plumb, New York, and G. W. Daniels, Somerville, 
U.S.—7th March, 1883. 


Patents on which the — Duty of £50 
as been aid. 


1053. the Arr to Fourwaces, T. 
ideaux, Brockley.—11th March, 18£0. 

856. Securinc Latus to Banos, C. C. Sherry, 
London.—29th February, 1880. 
981. Rivettinc R. Tweddell, London, 
and J. Platt and J. Fielding, Gloucester.—6th 

March, 1880. 

986. REWoRKING the SHEARINGS of IRON and Sreet, J. 
H. Rogers, Llanelly.—6th March, 1880. 

989. Macuixes, W. Cotton, Loughborough. 
--6th March, 1880. 

1001. Sranps, C. Wicksteed, Kettering.—sth 
March, 1880. 

1207. Worxixe Raitway Points, &c., P. Black, jun., 
London.—20th March, 1880. 

J.8. Heath, Birmingham.—6th March, 


Apparatus, F. Wirth, Frankfort- 
on-the-Maine.—9th March, 1880. 
1082. Drawine, &c., Rops, G. Little, Oldham.—12th 


March, 1880. 

993. Treatment of Pxospuates, W. J. Williams, 
Chester. —8&th March, 1880. 

WEAVING LoonaEEs, C. Cross, Manchester.—9th 

March, 1880. 

1048. TAaBLEs, H. Halstead, Lecds.—10th March, 1880. 

1060. Workinc Expansion Vatves, J. Ramsbottom, 
Alderley Edge. —11th March, 1880. 

990. Scnoot Desks, J. Glendenning, Thorpe.—Ssth 
March, 1880. 

1021. CARRIAGE Fittrxc, C. Woolnough, London.—9th 
March, 1880. 

1051. TREATING Ores, F. M. Lyte, London.—1l0th 
March, 1880. 

1055. Reoviatine the Surrty of Gas, J. McLennan 
and R. Owen, London.—11th March, 1880. 

1056. Prope.iine Vesses, J. McLennan and R. Owen, 
London —11th March, 1880. 

1062. Patntine Cotton Fasrics, J. King, Glasgow.— 
11th March, 1880. 

CooKtxa Ranaes, D. Dow, Falkirk.—19th March, 


wre 1 Recoverine Sopa Asx, A. Chapman, Liverpool. 
—12th March, 1880. 

1098. CRUcIBLES, &c., W. R. Lake, London.—13th 
March, 1880. 

Rotiixe Prastic Compositions, C. F. Leake, 
Staines.—15th March, 1880. 

1133. Deronatine SicNais, T. Barrow, Liverpool.— 
16th March, 1880. 

1198. Governors, H. H. Lake, London.—19th March, 
1 


$80. 

1517. Borries, G. Wells, London. — 13th 
April, 1880. 

1042. Loopep Fasrics, 8. Thacker, Nottingham.—10th 
March, 18€0. 

1122. ELEVATORS, &c., J. Stanhope, Liverpool.—16th 
March, 1880. 

1152. Spixwinc, J. and J. A. Marsh, Ashton-under- 

yyne.—17th March, 1880. 

1216. Microscopic Protrocrarns, W. R. Lake, Lon- 
don.—20th March, 1880. 

1217. Examinine Microscopic Pxotocrarus, W. R. 
Lake, London.—20th March, 1880. 


mg 


Patents on which the Stamp Duty of £100 
has been pad 


1lll. Sream Borers, F. G. Bone, London.—l15th 
March, 1876. 


970. B Gas Burners, W. T. Sugg, London.—6th March, 
876. 


1028. Armour &c., J. Yates, Rotherham.—9th 
March, 1876. 
1425. Cakes, A. M. Clark, London,—38rd 


April, 1876. 
1117. Ratstna, &c., Liquips, E, Kérting, Hanover.— 
March, 1876. 
200. WasHING, &c., Coat, C. Sheppard, Bridgend.— 
March, 1876. 


Notices of Intention to Proceed wtih 
Applications. 


(Last day for filing opposition, 30th March, 1888.) 
5059. Erecrric Rorary Brusues, N. J. Holmes, 
London.—24th October, 
5250. VaLve for BATHS, WD. Scott: M Moncrieff and W. 
Dodds, London.—8rd November, 1 
5272. Courtine for LEATHER oly Nunan, London. 
—4th November, 1882. 
5283. TRANSCLUCENT w. Glasgow.— 
6th November, 1882. 


J. Clayton, B 

5289. Botts, &c., H. Scott, Liverpool.—6th 
November, 188: 

5290. ConsuminG Smoke in Furnaces, F. Cheesbrough, 
Liverpool.—_A communication from ©. and H. 
Zacharias.—6i‘h November, 1882. 

5291. Sprnnina Woor, W. Turner, Bradford.— 6th No- 
vember, 1882. 

5292. CenrrircGaL Seraratine Macurngs, F. H. F. 

London.—A communication from H. Peter- 
sen.— 6th November, 1882. 

5294. Fintnes for Spirit, &c., J. Blum, London.—6th 
November, 1882. 

5296. Tappine Casks, G. W. von Nawrocki, Germany. 
Com. from A. J. Schaefer.—6:h November, 1882. 

5299. Foxsisnine J, V. Hope, Wednes- 
bury.—6th November, 1582. 

5303. Poriryixa Suwacr, F. Petri, Germany.—6th 
November, 1882. 

5308. CLEANING Grats, W. R. Lake, London. —A com- 
munication from L. Gathmann.—7th November, 1882 

5310. Cookinc Ranoxs, J. G. Whyte, Bo'’ness.—7th 
November, 1882. 

5312. Gas Sroves, J. Bartlett, London.—7th November, 

1882. 


af, 


5818. Boutina Mitts, W. R. Lake, London.—A com- 
munication from J. Mills, U.S.—7th November, 1882. 

5322. Compounp P ares, 8. and 8. R. Chatwood, 
Bolton.—7th November, 1882. 

5324. ORNAMENTING Giass, A. J. Nash, Wordsley.— 
8th November, 1882. 

5326. OpeNING Carriace Doors, W. H. St. Aubin, 
Bloxwich.—8th November, 1882. 

5342. Wire for Securina Corks in Borties, H. H. 
pana London.—A communication from 0. R 

.—8th November, 1882. 

Sarety Lamps, T. Thomas, Ynishir.— 
9th November, 1882. 

5378, Execrric Lamps, J. M. Bouldon, I. and 
A. W. Soward, London.—10th November, 1 

5383. WaTer Suppty of Barus, &c., J. J. Tylor, Lon- 
Gon.—11th November, 1882. 

5387. RecuLatine Evecrricat Currents, P. R. Allen, 
London.—11th November, 1882. 

5414. ConTROLLING ELectricat CurRENTS, P. R. Allen, 
London.—13th November, 1882. 

5437. Preservine Miik, M. E. and O. E. Pohl, Liver- 
pool.—15th November, 1882. 

5480. FaciLitaTinG TIPPING of Coat, P. G. B. Westma- 
cott, Newcastle-upon-Tyne.—17th November, 1882. 
5498. TREATING Dorr Coat, &c., J. Jameson, New- 

castle-upon-Tyne.—18th November, 1882. 

5525. Manuracrvre of Sucar, H. H. Lake, London.— 
A communication from La Société Lebaudy Freres. 
—2lst November, 1882. 

5541. Rorary Enorves, A. M. Clark, London.—A com. 
from G. Wade and J. Wardell.—2ist November, 1882. 

5682. Screens for Corn, &., R. Boby and T, Stevens, 
Bury St. Edmunds.—29th November, 1882. 

5711. Conpuctors for ELectric Currents, W. Lake, 
London.—Com. from F. Fitch.—30th November, 1882. 

5744. AUTOMATICALLY REGULATING ELgctricCuRRENTS, 
J. T. King, Liverpool.— Sean from J. R. 
Finney. —2nd December, 1 

5792. Dicerne MACHINES, Parker, Stevenage.—5th 
December, 1882. 

5856. Diapuracms for Gas Governors, G. Porter, 
London.—8th December, 

5873. Zinc for Preventina Corrosion in Boreas, J. 
B. Hannay, Glasgow.—9th Decemb ‘a5 

5942. MovrHpreces of OW . T. Barnsdale, 
Nottingham.—13th Deccmber, 1882. 

6170. MILs, J. Imray, London.—A com- 
munication from U. Haskin.—27th ra 1882. 
630. SELF-PROTECTING on Saw, N. W. Wallace, 

ton.—5th February, 188 

657. Lamps, R. Ogden, | 5 and R. J. Ander- 
son, Live 1.—6th Tebruary, 1883. 

675. Oven Furnaces, J. D. Kemp, London.—7th Feb- 
ruary, 1883. 

680. Mu.tipLe Cy.tinper Compounp Enaines, R. 
Matthews, Hyde.—7th February, 1883. 

&c., T. Walker, Whitstable.—7eh Febru- 


1883. 

739. Waste, J. Simpson, Liverpool. 
—10th February, 1883. 

747. Treatixc Ores, A Adair ard Thomlin- 
son, Seaton Carew.—10th February, 188: 

761. Maxixo of Lace, G. Bentley, 
February, 1883. 

764. Carson Fitaments, G Bowron and W. Hibbert, 
London.—12th February, 1883. 

784. Governine Sream Encines, W. Knowles, Bolton. 
—13th February, 1883. 

806. Kwitrep Loop Fasrics, H. Kiddier, Nottingham. 
—l4th February, 1883. 

8ll. NickeL, &c., F. Lotter, Prussia.—lith February, 
1883. 


1149. Mu Copres of A. Paget, Lough- 
borough.—3rd March, 1 
(Last day for fling opposition, 3rd April, 1883.) 
5304. Dynamo Ececrricity, H. Mayhew, London.—7th 
November, 1882. 
5333. Srorrers, J. J. Varley, Brixton.—8¢th 
Now 
5338. T. Perkins, Hitchin.—8th 
November, 183 
5339. &c , J. H. Wood, London — 
A communication from Messrs. McLean Bros. and 
Rigg —8th Novembder, 1882. 
5816. INCANDESCENT ELECTRIC Lamps, J. eaten 
Newcastle “2a —9th November, 188: 
5853. Carsons, H. C. B. Shalders, ‘—9th No- 
vember, 1882, 
5354. woe TEXTILE aon, J. Littlewood, 
9 2. 


5358. TRANSPORTABLE Bakine Oven, E. A. Brydges, 
London.—A communication from D. Grove.—9th 
November, 1882. 

5362. Lamps, &c., J. Ungar, London.—10th November, 
188 


5370. Packixe Fre u Meat, W. Thompson, London.— 
A com. from M. Closset.—l0th November, 1883. 

5375. Fotpixe Pocket Scissors, A. J. Boult, London. 
ication from Béntg Sabi.—11¢h 
November, 1882. 


5376. Guarps for Sawa, J. Wetter, New Wandsworth. 
4 icy m G + hol and H 4. 

—llth November, 1882. 

5877. Batis, J. Wetter, New Wandsworth.—A com- 
munication from Gretschel and Heinemann.—11th 
November, 1882. 

5386. Meta J. Leeman, West 
Hartlepool.—11th 

, London. 


5399. MeTALLic ALLoys, A. 
—13th November, 1832. 

5402, Stream W. Allan, Sunderland.—13th 
Ne , 1832. 


5438. Conpucrion of Exrcraic Currents, R. E. B. 
Crompton, London.—15th November, 1882. 

5474. Printino Macuines, W. W. Taylor, Ripon.—1l7th 
November, 1882. 

5563. Proretiine Boats, W. J. Sage, London,—22nd 
November, 1882. 

5592. Cricker Bat xs, H. J. Haddan, London, 
—A com, from J. C. Brodie.—24th November, 1882, 
5599. Tricycies, H. J. Hissett, Plymouth,—24th No- 

vember, 1 

5615. PAPER Baas, J. H. Johnson, London,—A com, 
from F, E. Bilon.—25th November, 1882. 

5643. Matnina, J. and W. Biden, Gosport.—A commu- 
nication from N. Pigeon. —28th November, 1882. 

5664. Sucar-cane Sureppers, J. H. Johnson, London, 
—A com, from J. Parker,—28th November, 1882, 

5760. Bricks, &c., J. H. Johnson, London.—A cota- 
munication from J. Darrigan.—2nd December, 1882. 
5770. Sarapye. Suevis, M. Delmard, Plumstead,— 

4th December, 1882. 

6113. ARmour P ates, J. H. Johuson, London.—A 
com. Messrs. Marrel Bros.—2lst December, 1882. 

6123. Fotpine Cor Trotman, London, 

— 22nd December, 18: 

94. Drittina Macuines, W. Cooke, Dundee,—sih 
January, 1883. 

382, VEHICLES PRrorecurp by the Rivers, J. Watson 
and G. Whalley, al and T. Weatherall, Leeds, 
—2tth January, 1 

425. Vatve GEAR lor J. Johnson, London.— 
A com. from G. W. Storer.— 25th January, 1883, 

510. Cotrine up PLastic Scnsrances, J. H. Johnson, 
London.—A communication from J. G. Baker.— 
80th January, 1883. 

547. Water Gaucrs, J. Dewrance, London.—lst Feb- 
ruary, 1883, 

549. ELEcrRic Brusnes, M. McMullin, London.—1st 
February, 1883 

556. VARIABLE Expansion Gear, T. English, Hawley, 

February, 1883. 

559. DyNamo-ELEcTRIC Macnines, W. P. Thompson, 
Liverpool.—A communication from J. A. I. Craig. 
—lst February, 1883, 

581. Stortina Macarnes, H. J. Haddan, London.—A 
com. from L. J. Knowles.—2nd February, 1883 

629. Vouraic Batreries, R. Larchin, London. com- 
munication from L, Hartmann,—5th February, 1893. 

671. Lupricators, H. J. Haddan, London.—A com- 
munication from A. W. bec —Tth February, 1883. 

677. Boiter Fornaces, A. Pinkerton, Glasgow.—7th 
February, 1883. 

701. Corrixe, P. Ewens, Cheltenham.—8th Feb- 
ruary, 1883. 

713. Hose Rees, J. T. Foot, London.—9th February, 
1883. 


795. Fasrentyes for Purses, F., H., and F. Dowler, 
Aston.—13th February, 1883. 

817. Brass WinDING J. Mosley, New 
Basford.—1l4th February, 1883 

818. Spokep WHEELS, E. Darnall —14th 
ruary, 1883. 

823. F. Beesley, London.—lith February, 
1883. 


$32. Ratstna Werouts, &c., W. R. Lake, London.—A 
communication from A. 7 de la Pena and L. 
Drumen.—1l5th February, 188: 

847. Treatine Sree. Ixaots, Gjers, Middlesbrough- 
on-Tees.—15th February, 1883. 

1066. Strip-Bianks, T. V. Allis, New York, 
U.S.—27th February, 18&3. 

1120. TeLepuones, W. R. Lake, London.—A commu- 
nication from E. Holmes and B. T. Greenfield, U.S. 
—lst March, 1883. 

1135, ELECTRICAL Accumutators, W. Lake, London.— 
A com. from N. 8. Keith.—2nd March, 1883. 

1192. UnpERGROUND Conpurts, A. J. Boult, London.— 
A com. from W. Plankinton.— 6th March, 1883. 

1193. Woop Portsuina, A. J. Boult, London. —Com, 
from J. Perry & C. Mather.—6th March, 1883. 

1204. Tones, W. R. Lake, London.—A communication 
from A. 8, Adams.—6th March, 1883. 


Patents Sealed. 
(List of Letters Patent which passed the Great Seal on the 
9th March, 1883.) 
4315. Borrers, &c., M. J. O'Riordan, Cork.—llih 
September, 1882. 
4323. VecrTanLe Parcument, H. Hymans, London. 
—12th September, 1882. 
4329. STaRTING, &e., Exornes, W. H. Allen, R. Wright, 
and W. L. Williams, London. —12th tember, 1882, 
4334. Borer Fo RNACES, J. R. Russell, Glasgow.—12th 
September, 1882. 
4335. &c., Rice, J. R. Russell, Glasgow.— 
—12th September, 1882. 
4337. TuHreaD-winpixc, J. W. Shepherd and W. 
Ayrton, Longsight, and 8. Hallam, Manchester.— 
12th September, 1882. 

4347. Stoprerine Borties, A. J. T. Wild, London.— 
12th September, 1882. 

4352. ELectropes, W. Sinnock, New Cross-road.—18th 
September, 1882. 

4353. OPENING, &c., H. Pearce, London.— 
18th September, 188 

4354. ENDLESS of Grain Straw Bixpixg, 

» Macuryes, P. Robinson, Saxby.—13th Septem- 

ber, ” 1882. 

4360. Woot Combine, T. H. ee and R. Smith, 
Bradford.—13th September, 1 

4361. Se_r-actina Mugs, J. Dronefield and J. Issett, 
Dewsbury.—13th September, 1882. 

4365. Ferp Motions for TURNING Latues, T. Shanks, 

—14th & 2. 

4371. ‘be eino Hanks, J. Conleng, Blackburn.—l4th 
September, 1882. 

4384. Preparixe, &c., Cotton, T. Berry, Rochdale.— 
14th September, 1882. 

4391. Pcates for Seconpary Batreriss, N. C. Cook- 
son, Newcastle-upon- e.—15th September, 1882. 

4404. Exectric Lamps, H. H. Lake, London.—15th 
September, 1882. 

4409. CoupLixe Rartway Carriaces, T. A. Brockle- 
bank, London.—16th September, 1882. 

4450. PORCELAIN, &c., Insutators, W. E. Langdon, 
pom A y, and J. C. and G. Fuller, Bow.—19th Septem- 
er, 1882. 

4457. ConnECcTING Lamps to Bicycres, J. Lucas, Bir- 


1882. 

4516. W. W. Greener, Birmingham.—2lst 
September, 1882. 

4527 ELECTRO-MAGNETIC ENGRAVING B. J. 
Carter, London.—22nd September, 1882. 

4535. Dynamo-rLectric Macuines, F. C. Glaser, 
Berlin.— 23rd September, 1882. 

4621. SLIDE-VALVE a, &c., W. R. Lake, Lon: 
don.—28th September, 1882. 

Makino Gas, A. Wilson, Handsworth.—3rd Octo- 

1882, 


4752. Fivorescent Evecrric Licutine, R. Kennedy, 
Glasgow.—6th October, 1882. 

4779. Syncuronovs Movements, F, Wolff, Denmark. 
ictober, 1 

4790. VELOCIPEDES, G. W. Quatremaine, Stratford-on- 
Avon.—7th Octoder, 1882. 

5151. Inon and Sreet, E. F. Géransson, Stockholm.— 
830th October, 1882. 

5492, Switcnes,'C, Maynard, London. 
—18th November, 1882. 

5685. WaLts, &c., F. Smith, London.—29th November, 


5772. Frreproor R. W. Hitchins, London, 
—4th 
5778. Wixpow Sash FastEntnas, J. D. Sprague, Upper 
Norwood.—5th December, 1 
5835. Uritisina Sxags, C. Pieper, Berlin.—7th Decem- 


ber, 1882. 
6129. INSERTING Tyre in Srereotyre Prares, J. E. 


Taylor, P. Allen, W. ag Cc. P. Scott, Man- 
chester.— 22nd 
&c., W. E. Gedge London.—9th January, 


267. K Kwirrina Macuives, J. Adams, Philadelphia, 
—lith January, 1833. 


| 
_ 
Patent-office Sales Department, for Patent Specifications, 
have caused much unnecessary trouble and annoyance, 
both to themselves and to the Patent-ofice officials, by 
| 
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Letters Patent which passed the Great Seal on the eek sw cxmn as to be capable of being ray revolved | and it consists, Fit. by: Sometns She fet namie 0 20 te ms the relief passage when screwed one way, and 
18th March, 1888.) ‘ produce thin jet of compressed ‘air of ‘unk closes the relief and opens the passage through 
ELxcrri a. Finisnina, Dryine Frire-cray | 222! OFT, 80 resent & er ¢ cumference Pp when screw way. 
OR STONEWARE SaniTaky Sockerrep Tunes or | to act upon the by 3537. Macuures ror Currine axp Puncuine 
4188, &c., G. Nobes, London.—30th Cardif?.—14th July, 1882. 6d. | enable bo 


August, 188 
4867. W. Morgan-Brown, London, 


item 1882. 
4370. &e., H. Slacl, Sheffield.—14th Sep- 


4389. Borries, &c., J. J. Rawley, London, 
—15th September, 1882. 
4396. Makino of Attoys, A, Guye, London.—15th 
tember, 1882. 


Sep 

4398. PickERS Ly Weravina, I, Sowden, Bradford.— 
15th September, 1882. 

4406. ‘Movie, J. V. Hope, Wednesbury.—15th 


September, 1 

4412. &c., 8. Brear and A. Hudson, 
Bradford.—16th September, 1882. 

Ciutcnes, W. A. Barlow, London.— 


—16th September, 1882. 
4419, Evecraic Arc Lamps, J. Brockie, Brixton.—16th 
tember, 1882. 
4420. &c., M. Merichenski, London.—16th 
September, 1 
4423, Woop, W. R. Lake, London.—16th 


tember, 1882. 
4426. Pumps, T. Willoughby, London.—18th September, 
VaLves, W. Lloyd, Newport.—18th September, 


4478. Sety-actinc Hooks, J. T. Roo, Wands- 
worth.—20th September, 1882. 
4190. SEconpaRY A. Khotinsky, London. 


4500. J. Horrocks, Manchester. — 
4529. Pavan Pour Ww. R. Lake, London,—22nd Sep- 


21st Septemb 
4530. CoupLina Apparatus, A. W. L. Reddie, London. 
—22nd September, 1882. 
45382. ReovLatina Currents, W. and J. 
Perry, London.—23rd September, 1 
4589. Corser Busks, C. A. Snow, U.s.— 
28rd September, 1882. 
4024. Rouiixa Lake, London.—28th Sep- 
tember, 1 
on ArmosPHere in Ice CoamBeERrs, W. 
Nightingale, Southport.—30th September, 1883. 
4680. Macuines, J. 8. Beeman, w. 
Taylor, and F, King, London. a October, 1882. 
4692. Bi-carponate of Sopa, A. W. L. Reddie, Lon- 
on.—Srd October, 1882. 
‘AppLiaNce for SwimMina, J. Imray, London. 


tober, 1882. 
SPINNING Cortoy, T. Coulthard, Preston.—4th 
October, 1882. 
tons, T. F. Simmons, Ardencote.— 
5, W. R. Lake, London.—4th November, 


Boar, W. P. Thompson, London.—16th No- 
vember, 188: 

5549. E. Baldwin, Stourport.— 
22nd November, 1882. 

5697. Moutps for Pipes, J. and Le Chambers, near 
Nottingham.—30¢h November, 1 

5764. Forwaces, J. C. Brentaall, Ti Timperley.—4th De- 
cember, 1882. 


5809. Treatinc Hyprocatoric Acrp, J. flargreaves, 
Widnes.—6th 1882, 

5837. Benpino Prates, C, Scriven, Leeds.— 
7th December, 1882. 

5848. INDURATING ARTIFICIAL Strong, J. W. Butler, 
Blackheath.—7th December, 1882. 

6208. Susstirores for Baro, A. Esilman, Manchester, 
and H. Esilman, Glasgow.—29th December, 1882. 

6282. TREATING INDIA- “RUBBER, H. Gerner, London.— 
—80th December, 1882. 

84. 7 Lamps, W. R. Lake, London.—2nd Janu- 
ary, 

46. Incanpescent Ececrric Lamps, J. Williamson 
and E. Bihm, London.—8rd January, 1883. 

$07. ALARM Guns, W. Burgess, Malvern Wells,—18th 
January, 1883, 


List of Specifications published during the 
wees © nding March h 10th, 1883, 
5024", 4d.; 2485, 2d.; 3123, 2d.; 3307, Sd.; 3847, 6d.; 
3369, 6d.; 8375, 6d.; 3380, Sd.; 


8408, 10d.; 3414, 6d.; big 6d.; 8420, 6d.; 3421, 8d.; 
8124, 6d.;' 8432, 6d.; 8434,’ 6d.; 3440, 6d.; $441, 10d.; 
8450, 2d.; 3451, 6d.; 3455, 6d.; 3458, 6d.: 
8461, 6d.; 8465, 6d; 6d.; 3477, 8478, 
3484, 6d.; 3486, 6d.; 3 6d.; 3498, 8d.; 3498, 4d.; 
3499, 6d.; 3502, 8d.; 3505 6d.; 3507, 6d.; 3508, 6d.; 
3509, 6d.; 3510, 2d.; "3521, 6d.; 3513, 3517, 1s. 4d.; 
8523, 2d.; 8526, 6d.; 3532, 6d.; 3533, 6d.; 8533, 6d. 
8537, 6d.; 3538, 6d.; 3542, 6d.; 8546, 2d.; 8547, 6d.; 
3549, 2d.; 8552, 6d.; 8554, 2d.; 3559, 8d.; , Sd; 
4 567, 6d.; 8568, 6d.; , 4d.; 8571, 6d.; 
3572, 6d.; 3573, 2d.; 8578, 8d; 3579, 8d.; , 2d; 
8582, 2d.; 3584, 2d.; 3585, 4d.; § 6d.; , 6d; 
3592, 1 8594, 2d ; 3596, 10d.; 3597, 6d.; 3599, 6d.; 
8600, 6d.; $602, 2d.; 4, 2d.; 8605, 2d.; 8607, 2d.; 
3608, 4d.; 8609, 6d.; 3611, 4d.; 3617, 6d.; 3626, 2d.; 
8627, 6d ; 3630, 8d.; 3636, 2d; 3640, 6d.; 8641, 2d.; 
8660, 6d.; 3670, 2d.; 3702, 4d.; 8731, 4d.; 4258, 
4590, 4d.; 4679, 6.3 5136, 4d.; 5564, 3 5678, Ed ; 


5695, 6d.; 5723, "ed; 5850, 4a. 
*,* Specifications will be forwarded from the 
Patent-office on of 

. Sums exceeding 1s. must be remitted Y 

Holborn, ir Koad slack her Majesty’ 
Mr. H. er ajesty's 

Bex , Ch 
London, 


y-lane, 


ABSTRAOTS OF SPEOIFIOATIONS. 


Prepared by oursel 
af Ser Mage 


2485. Dust-cottectinc or Appa- 
ratus, L. Fiechter, Minneapolis.—25th May, 1882, 
pe? communication from Kirk and Fender, Minne- 

is.)—(No with.) 2d. 
is consists, t, in a series of extremely steep 

FOF mcg of filtering cloth projecting upward from a 

chamber below, into which they open. Secondl: i+ 

chamber or box below for receivin the air 
filtered. Thirdly, a screw with a single endless three 


ror DRrawino Orr F. Sara, 
June, 1882.—(Void.) 2d. 

This consis’ e combination of means for 
ing the Se with os and thereby dis- 
ng the air contained in order to establish its 

action, instead of exhausting the air. 

8807. Rorary Sream Enaines anp Pomps, P. Gold- 
schmidt, G. Hahlo, and A. Heussy, Manchester.— 
12th July, 1882. . 

This relates toa means for balancing the pressure 

exerted on the faces of the working revolvers. 


88359. ApraRatus ror THE MANUFACTURE OF ARTI- 
FICIAL Cream, J. Van den Bergh, London.—l5th 
July, 1882. 6d. 

This consists of a cylinder having a number of 
points or projections on the exterior surface thereof, 
which cylinder is so arranged within a close-fitting 


'y for Tux Encineer at the |. 
of Patents, 


Pirgs, P. L. Noel, 

relates to improvements in process of making, 

33'75. Apparatus vor OpTaininc Motive PowER 

FOR PROPELLING VEssELs, Pumpina, &c., H. Robin- 
son, Manchester.—1ith July, 1882. a. 

This relates to improvements in the general con- 

&c., B. K. 


struction of the machine. 
3894. Coverines ror Pipgs, Boi.ers, 
Leadbetter, Upton Park.-—17th July, 1882. 2d. 

This relates to the employment of a mixture of 
plaster of Paris with mineral or vegetable fibre, 
reduced to a semi-fluid condition by water, which 
mixture is poured into moulds, 


8408. Looms ror Weavine, R. L. Hattersley and J. 

Hill, Keighley.—18th July, 1882. 10d. 

is relates, First, to an arrangement of mechanism 
for operating rising | or oscillating shuttle-boxes ; 
Secondly, to for the picking 
apparatia Thirdly, to for the 

ange of the shuttle-boxes and of in 

looms ; Fourthly, to 
nary equare barrel employed in in j 
for carrying chains of perforated 
$3417. Miverat Water Borries anp 

J. C. Cook, Bermondsey.—18th July, 1882. 6d. 

This relates to improvements in the form of the 
neck and part of a mineral water 
bottle; also in oy a and in the application 
of — caps anes or stoppering or closing the 


equard 


8418. Evecrric Arc Lamps, 8. Z. de Ferranti, 
erd’s Bush, and A. Thompson, Russell-square. 
—18th July, 1882. 6d. 

This relates to the regulation of arc lamps and also 
electric currents generally, The figure gives a 
diagram of the working o’ the queues. Electro- 
magnets A and B attract their armatures and so 
actuate pawls D by means of levers C. The pawls 
move ratchet wheels, one only of which is shown, 
which actuate the carbons. en the armatures are 
not attracted they make contact at G and H, which 
are connected to G! and Hl, these latter being in 
proximity to rocking lever I. This lever is always in 


connection with the pole of the battery through its 
standard, a slight resistance I being interposed as 
shown between it and terminal X. From X a shunt 
circuit leads through electro-magnet A to G and Gl. 
When the s J overcomes magnet K, the lever 
makes contact with G1, the shunt circuit through A is 
completed and its armature made to vibrate, whereby 
E is turned and the carbons separated. A part of the 
current, however, is always passing through K to V. 
so that when the are gets too long, K is more an 
more energised, overcomes spring J, tilts the lever I, 
and etes the circuit t electro-magnet B, 
causing the carbons to ee by means of a arma- 
feos Sand pawl, and axis E!, not shown in the 


Raitway Carriaces, W. P. Thompson, Liver- 
pool.—18th July, 1882.—(A from 
the Rev. A. H. Munro, Montreal.) 

This relates to the arrangement of the i ctatiitinghie 
and seats. 
$424. Matuets ror Corkixa Bortuss, &., A. &. 

Kershaw, Rochdale.—19th July, 1882. 6d. 

This relates to the combination with a mallet of 
metal or wood, or of metal and wood, of india-rubber 
or other flexible or elastic substance. 

8482. Screw Prore.iers, G. Brewer, London.— 
19th July, 1882.—(A communication from G. Hoper, 
Germany.) 6d. 

The blades are pony singly and with prolonged ends. 
The latter are into the ee a 
chill mould—of the boss, the metal of ch is then 
cast around such ends. 

3440. Apparatus ror Dryino Correr, F. H. F. 
Engel, Hamburg.—19th July, 1882.—(4 communica- 
tion from F. Klée, Hamburg.) 6d. 

This relates to the combination in a coffee-drying 
apparatus of a double drum with a heating ae 
ment and regulating cover, for closing or opening th 
end of the free space between the two drums. 

3450. Instrument ror Recorpinc THE DiREcTION 
or THE Winn, 0. Ber, Russia.—20th July, 1882.— 
(Not proceeded with.) 2d. 

This relates to the construction of an instrument 
whereby the direction of the wind is constantly and 
permanently recorded or marked on d 

Rath, Manchester.—20th July, 

This consists of a waterproof it f with air chamber, 

$454. ARRANGEMENT oF CovVERS AND Backs OF 
——— Books, J. H. Linsey, London.—20th July, 
882 

The object is to so arrange the covers and backs of 
account books that the leaves or sections of the book 
when opened shall be perfectly flat on both sides, at 
whatever part the book may be opened. 
$456. Apparatus For CLosiInc THE MOUTHS oF 

Borries, &c., C. B. H. Cheswright, London.—20th 
July, 1882. 

This relates to the employment of screw stoppers. 

3461. Vatvotar Detarts or Domestic APPARATUS 
For Suppty, &c., oF J. Shanks, Barrhead. 
—2lst July, 1882. 

This relates to th in the construction of 
valves for supplying hot and cold water. 
$4'71. Kyives anp Forks, H. Fielding, Birmingham. 

—2lst July, 1882. 6d. 

This consists in makin, pkg depressions in the 
opposite broader sides of the handles. 

8477. Treatinc anp PREPARING Ciay, &c., J. 

Gillespie, Garnkirk, N.B.—2lst July, 188% 6d. 

This First, a method of air 
from clays Secondly, the admixture of moss or peat 
earth with the clay; Thirdly, means or appliances for 
supporting clay ware when in its condition in course 
of manufacture; Fourthly, the shaping or forming of 
certain articles of clay ware; Fifthly, the making or 
rendering air-tight or water-tight, and impartin 
extra strength to pipes or tanks or other articles o' 
clay ware intended for holding or conveying liquids. 
8484. Evecror ror Arr, &c., J. L. Norton, 

and J. Sturgeon, Victoria-street.—2lst 
July, 1882. 64. 

The object is to produce currents of air by means of 
= so applied as to create a partial vacuum or draft, 

ding to draw forward the air within its influence, 


mdly, in 
ved modes of contro! the 


v Deity and force of the air forming the jet. In the 
(3484) 


‘rom Salomon 


The object is to perform the work of cutting and 
pun in one operation and flatten out all ragged 
edges, and to turn out an article finished in every 
are 8 ready for the use to which it is to be 


3538. Permanent Way or Rauways, A. M. 
Clark, London.—25th July, 1882.—(A communica- 
tion from J. Elmer, Biloxi, U.S.) 6d. 

This relates to the construction of railway rails and 
in the means of jointing them — and of 
securing them to the sleepers. It also relates to the 
wheels to run on the rails. 

3542. Macuines ror WASHING AND Rinsina Fasrics, 
B. Davies, aan and J. Eckersley, Blackrod.— 


26th July, 1882. 
ts principally in placing beneath the 


coming, A is an annular for the d 
air, which is fed through pipe B; C isa tube ‘for the 
free air, and D is an pew oh rtion of the nozzle, 
which can be fixed in position by a set screw. The 
adjustable cone F for contracting the free air orifice is 
actuated by a hand wheel and screw. 
3486. Ventitatine Appiiances, J. Leather, Liverpool. 
—22nd July, 1882. 6d. 

rectangular or 


bottom squeezing roller an additional box or auxiliary 
cistern fitted with two small rollers at or near the bot- 
tom, and —_ above having several openings or 
eyes made lined with glazed earthenware or brass. 
5646. APPARATUS FOR DEMONSTRATING THE MOTION 
F THE EARTH, H. J. Haddan, Kensington.— 
26th July, 1882.—(A "communication G. Rud- 

ny. (Not proceeded with.) 2d. 

n 


with air ways and doors or their equivalents. — 

3492. Mecuanism For Sicnatiinc, H. J. Haddan. 
Kensington.—22nd July, 1882.—(A communication 
rom A. and B. F. Webster, Waltham, U.8.) 6d. 

8 relates to mechanism’ for the production of 
sound signals to indicate the course of a vessel. 

3495. Connectine Links ror CHAINS AND CaBLEs, 


for illustrat a new 

theory on the motion of the earth and other planets, 

$549. Apparatus For DiscHARGING oR THROWING 
Provectites, W. A. Barlow, London.—26th July 
1882.—(4 communication from A. J. Krebs, Vicanes} 
—(Not proceeded with.) 2d. 

This relates to a device for throwing or propelling 
pro, s having the form of 


J. H. Shoebotham and J. F. C. James, Bir 
—22nd July, 1882. 8d. 
This relates to links which are provided with pro- 
jecting horns. 


8498. Mera.uisine &c., A. J. Boult, London. 
—22nd July, 1882.—(A communication from J. Hau- 
trive, Lille, France.) 4d. 

After having received a coat of mordant mixed with 
white lead, the cloth, &c., tobe metallised is powdered 
with particles of lead, and when is the 
lead is rolled upon the cloth so as tain a homo- 
geneous layer. Other metals may 


3499. Exevators ror Exevatinc Grain, &c., J. 
McAuley, Bootle.—22nd July, 1882. 4 
This relates to elevators consisting of a hollow trunk 
or casing erected in ition where the grain is after- 
wards stored around it, and provided with internal 
chain of buckets and with sli gates or sluices or 
their equivalent at the bottom to admit the grain. 


$502. Fue. Economisers, J. G. Perkin and J. Scott, 
Wakefield.—22nd July, 1882. 8d. 
tes partly to means for cleansing and 
scraping the tubes. 
3505. CentrirucaAL MAcHINES OR APPARATUS FOR 
THE MANUFACTURE OR TREATMENT OF SuaarR, J. 
‘ohnson, London.— 24th July, 1882.—(A commu- 
nication from M. Weinrich, Vienna.) 6d. 

This relates to a centrifugal machine in which steam 
is used for liquoring or whitening sugar, and it consists 
in providing means for separating wa‘ particles 
from the steam, so that only dry steam comes in 
contact with the sugar. The s' 


Ww are i 
the balls and ‘similar 


3552. Apparatus ror SEPARATING Grain, &., W. R. 
, London. —26th July, 1882.—(A communication 
provement’ gel 
ments of the = 
fot proceeded wi 
This relates to the employment of « corbel fitted 
internally with a number of square or oblong air 
—- having an upward inclination, and radiating 
the interior to the exterior thereof. 

3559. Lockine Devices ror CaRRIAGE Doors, & 
H. J. Haddan, Kensington.—2ith July, 1882.—(A 
communication from J. B. Fondu-Bloemendal, 

This consists partly pro and applying a 
falling-latch which acts when te 
is —. _— an indicator in the interior of the 
carriage bling the to see at a glance 
whether the — bolt is opened, or a lever 
placed enable the passen; 
close the safety bolt without inconvenience. aa 

REGENERATIVE A. Beard, Swansea, 
—27th July, 1882. 

This consists, First, in or building the 
regenerator ~* parts connected with it above the 
furnace per; Secondly, in combination with 
regenerative furnaces of a steam boiler, preferably 
vertical, and devices connected with the boiler, 


team is 
pipe A to dome H, the bottom of whi which is fitted wit 
a conical sieve 8, through the perforations of which 
the steam passes to a space B between the external 


{3505} 
H 
Vis 
c G Cc 
Y 


cover C and an inner cover D. The bottom § is 
attached to the cover C, and the cover D has a central 
circular opening O with a turned-up edge. Over the 
opening and under the bottom 8 is arran; a conical 
cover or deflector E secured to the cover D, which is 
slightly conical or inclined t ds its c’ 

where it is provided with an annular gutter and suit: 
able outlets for the condensed water. 


$507. a J. Revell, Dukinfield.—24th 
July, 1882. 

This Sanaieta, First, in the formation of diagonal 
spike holes in the chair through which the spikes are 
driven in a diagonal direction into the sleeper; 
Secondly, the use and adaptation of a wedge-sha 
coupling plate with lugs to clip the lower part of the 
chair mF provided with rae or more studs; Thirdly, 
the use of a wedging key of wood or metal or both 
combined, and provided with an iron locking bar. 

DrawinG FOR SPINNING MACHINEs, 
Ad Boult, London.—24th July, 1882.—(A commu- 
nication from C. Jenatzy-Leleux, Schaerbeeck-les- 


Bruzelles. 
The drawin, ig rol roller is made in two halves so as to 

be divisible at its periphery. One of these halves has 

a male screw thread, the other a female one, so that 

they may be firmly connected. 

$511. Cisterns, &c., W. Wright, Plymouth.— 
Tiss relates to on arrangement of floss and levers 

re an arrangement of a float an 
which control the valves. 


$51'7. Buratar-proor Sares, W. Corliss, Providence, 
U.8.—25th July, 1882. 1s. 4d. 

This relates to improvements in the general con- 
struction of safes. 

3523. Gas Burners ror 
Purposes, D. W. H. Thompson and W. J. 
Booer, Leeds. July, 1882.—(Void.) 2d. 

-..... relates to a pipe which is open to the atmo- 
ere’at its lower end, and at which end the nozzle of 
e gaspipe is in the usual manner, 
8526. Drrecr-actixe Rotary ENGINE AND Pomp, E. 
. Brewer, London.—25th July, 1882.—(4A communi- 
cation Srom S. Marcus, Vienna.) 6d. 
a. consists in a uniformly toothed spur wheel, 
—— an internally uniformly toothed ring 
which is enclosed in a box or cylinder, and adapted to 
turn freely round its geometrical axis close against the 
= a of the cylinder, so that when the 
nthe w — set in motion by a crank or otherwise, 
e ring also is turned in combination with a block 
piece which divides the free space between ring and 
wheel in two separate a og ong one of which works 
asa suction chamber, and the other as a delivery 
chamber, the admission and discharge taking place at 
the bottom of the pumps, and the ctrowmmioconce of 
the same being entirely closed. 


Taps, W. Hunt, Scardorough.—25th July, 1882. 


This relates to the employment of a double purpose 
valve which closes the passage through the tap and 


by the waste heat from the regenerative furnaces 
for heating the 
r, and when required the waste heat supple- 
mented by gaseous fuel. 
3566. Looms ror Wzavine, 7. Singleton, Darwen.— 
27th July, 1882. 8d. 
This relates to several improvements in the con- 
struction of the loom. 
3567. Pocker Cases ror Cicars, P. Everitt, 
London.—27th July, 1882. 6d. 
This relates to a case for cigars, &c., which is pro- 
vided with a shifting tablet or calendar. 


8568. Hors ror Horne Turnips, &., J. P. Goss and 
F. Savage, King’s Lynn.—27th July, "1882. 

This consists in providing auxiliary hoes with 
raised points and outwardly inclined edges, to work 
close up to the rows on their first appearance above 
the ground. 

3569. TextTILe W. W. Blackett, 
Leeds.—27th July, 1882. 

This consists in the use ame employment of chloride 
of calcium, chloride of iron, and white arsenic, sepa- 
rately or in combination. 


$571. Macuinery ror BreaKtxc oR CrusHINa 
Strong, &c., G. Dalton, Leeds.—27th July, 1882. 6d. 

This consists, First, in the employment of toggle 
levers set at different angles for operating the movable 
jaw or jaws ; Secondly, the combination with crush- 
ing or disintegrating 'y of a rotating screen 
or sieve, provided with means for inapentio @ vibra- 
tory or shaking motion in addition to the rotary 
motion. 
$572. Crocks, &c., W. R. Lake, London.—27th July, 

communication Jrom R. W. Willson, New 
aven 

This consists partly in the combination with a clock 
movement, of mechanism for causing the time wheel 
to be engaged with or disengaged from the time 
movement, the said mechanism being arranged in an 
electric or other impulse-transmitting circuit, and 
mechanism for turning the time wheel independently 
of the time movement, when -the said time wheel is 
disengaged therefrom. 

3573. OrNamMENTAL AND OTHER TRANS- 
LUCENT Oxpyects, &c., A London.—27th 
July, — —(Not proceeded with.) 2d. 

lows, req or not req! lucency, 
and in the rte glass or Saar reflecting 
substance therein. 

3578. Iuerecnatine Woop, W. P. Thompson, Liver- 
pool.—27th July, 1982. communication from L. 
Libert de Paradis, Vienna.) 8d. 

and means for impregnating or “‘ pickling” w 80 
as to remove from the same those substances that are 
liable to cause decomposition therein, to extract all 
moisture, and, moreover, to saturate the cellular 
tissues with a powerful antiseptic, 
@ resinous sr or coating on said 
wood treated will become durable, and capable of 
bearing greater strains. 
$5'79. Locomotive Enaines, J. B. Fell, near Ulver- 

ston.—28th July, 1882. 8d. 

This relates partly to the combination of two sepa- 
rate but connected railway carriages, upon one of 
which the boiler and connected parts are placed, and 
ax, the other the ome or steam cylinders, water 

coal b d parts are p 

3580. Spinnine J. Holmes, Allerton.— 

28th July, the produc proceeded with.) 2d. 


be conveyed to and u 
boile 


reakages than is obtained 
constructed. 

1 ‘ot Procee wii 

A sali tee “in fast d to the p e frame, and 
made to push or pull at the bottom part of the piano- 
forte sound- hor to assist in as the pressure 
of the strings upon the bridge that is fixed to the 
sound-board. 
$3585. REFERENCE TO DICTIONARIES, 

&c., A. Gerken, London.—28th July, 1882. 4d. 

This relates to the employment of a box provided 

with spiral or other springs arranged to press upon a 


and E. Armant, Montreal.) 6d. 
Lay % A 
practice. 
~ 
SE || 18 
tT 
expressl| 
y's Co 
with a nut or carriage riding on the screw, so that by 
the constant —— of the screw in one direction, the 
carriage may be slowly carried backwards and forwards 
the ofthe chamber. Other | 
| 
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supply of clips or pieces therein, and having an open- 
ing at one end through which the said pieces — in 
such a manner that they may be readily applied to the 
leaves of the book, and a sponge for dam; the said 
leaves. 

3586. Toy Savines Banks, W. R. Lake, London.—28th 
July, 1882.—(4 communication from J. H. Bowen, 
Philadelphia.) 6d. 

This consists mainly of a toy saving bank, composed 
of a receptacle for money, —— an a) or open- 
ing for money to be through it into the —— 
tacle ; a stand or support in front of said openii 
which to place the money, and a device conn > 
and forming part of the toy and constructed and 
arranged to strike and project the money placed on 
said stand through said opening into said receptacle. 


3588. Sarery on Murvers’ Lamps, W. L. 
London.—28th July, 1882.—(4 communication 
La Cie Howillére de Besstges, Nimes, France.) 6d. 
This relates particularly to improvements on the 
Mueseler lamps. 
$3504. ManuracturE oF G.ass, 


with.) 2d. 
This relates to the construction and arrangement of 
a small plant adapted to work continuously and 
economically. 


3596. Macarnery ror THE Manuractore oF Hats, 


the soft cone form; Secondly, to 
ing and for curling hats by "hydraulic pressure ; 
Phirdiye to the construction of moulds used for 
pressing ead and consists in making them in two or 
more parts ins of all in one as hi! 
S507. Awnines ror om &c., 0. Seydel, 
Birmingham. —29th July, 1882. 
This relates principally to the _ ee of 
curtains and flaps. 
3605. Draivine W. Hartcliffe, Salford.—29th 
July, 1882.—(Not with. 
the construction of the links or 


3599. Sewmc Neepies, &., J. Darling, 
Giasgow.—29th July, 1882. 6d. 
This relates to the construction of sewing machine 
needles to facilitate the threading of the same. 


&c., J. P. Dalby, Leeds.— 29th July, 


in an t to actuate tricycles 
either by hand and foot combined or separately, thus 
making the ascent of hills more easy. 

S601. Apparatus ror Rinsinc, WasHine, AND SEPa- 
Strontium Saccuarats, &c., G. W. von 
Nawrocki, Berlin.—29th July, 1882.—(4 communica- 
tion from the “‘ Zeitzer and Mas- 


3604. &., Waddington and J. C. 
Rowbotham, July, 1882.—(Not pro- 
ceeded with.) 2d. 

This consists in constructing the roundabouts by 
preference with boats, which are suspended from 
strong rafters, and which receive by a peculiarly 
constructed apparatus a slow and easy u d- ome 
motion, sonneliies like a boat riding on waves of 

Sea. 


$8607. Propuction or Licut anp Heart, S. R. Smyth, 
— 29th July, 1882.—{ Not proceeded with.) 


This, relates to the production of light and heat, and 


in the apparatus therefor. 


3608. Osraryinc SULPHUR FROM oF HypRo- 
oen, C. F. Claus, London.—29th July, 1882 

This invention claims, First, the use of heated 
anhydrous oxide of iron for the absorption of sulphide 
of hydrogen; Secondly, the admixture of cold or 
heated air in regulated quantities, with the sulphide 
of hydrogen, er sm it is passed through the anhydrous 
oxide of iron, for the purpose of obtaining free sulphur 
in a continuous stream; Thirdly, the maintenance of 
the necessary temperature for — the anhydrous 
oxide of iron to absorb the sulphide of bay og by 
the admixture of air with the gases, and the con- 
sequent carrying forward of the sulphur. 


3609. CARBONATE OF STRONTIA FROM THE 
Resipvges In THE Manoracrure or Svucar, D. 
Sidersky and H. Probst, RKositz, Germany.—29th 
July, 1882. 6d. 

This relates to an improved process for obtaining 
carbonate of strontia from the residues in the manu- 
facture of sugar by means of strontianite, which pro- 
cess consists in boiling the slimy compound with 
hydrochloric acid, filtering the strongly acid solution, 
er ogee be same with moderately diluted sulphuric 

ereby the strontia is precipitated as sulphate 
of strontia. removing the solution therefrom, washing 
the precipitate with water, which is afterwards drawn 
off, and finally treating the sulphate of strontia with 

a solution of soda or potash, or with residuary liquors 

from distilleries. 


AvTomaTic APPARATUS FoR RecuLatine SUPPLY 
F Gas, &&., A. Haley and A. C. Savage, London. 
July, 1882. 4d 

The inventor claims, First, the mode or method of 
introducing the gas to actuate the regulating medium 
and dently of the supply of the 
burners; Secondly, the admission of the regulated 
gas from the outlet side of the apparatus to the 
diaphragm chamber, thus dispensing with air holes in 
the cover, and avoiding the risk of escape of gas 
should there be leakage through a defective diaphragm, 

bag, or container. 


8617. Fiovr-pressixc Macuines, W. B. Dell 
London.—3\ist July, 1882. —{A communication from 
G. T. Smith, Jackson, U.8.) 6d. 

The inventor claims the use in dressing machines 
of sliding drawers or slides at the bottom of the shoot 
delivering the material into the conveyers, such 
drawers being so arranged with lateral openings 
that, according as they are placed in one position 
or the other, they can be made to deliver the material 
into the one or the other of two conveyers. 


3626. Treatisc Dyvep TexTILE FiBREs WITH ANILINE, 
W. J. 8. Grawitz, Fontenay-sous-Bois, France.—31st 
July, 1882. 2d. 

rials, dyed aniline black or grey or shades approac’ 
black or grey, by means of non-alkaline reducing 
agents. 

3630. Iuprovep Motor, H. J. Haddan, Kensington. 
Slet July, from @. 
Rupaliey, Paris.) 

The object is to ndilise the buoyancy of objects im- 
mersed in fluids for obtaining motive power. 

3636 SeparaTisc ORE3 FROM THEIR 
Ganove, T. & G. Kirkpatrick, London.—81st July, 
1382.—( Not proceeded with.) 2d. 

This consists in the method of winnowing the ore 
for the purpose of separating particles of  sifferent 
densities. 

36277. Wert Stop Motions ror Looms, H. J. Haddan, 
Kensington.—31st July, 1882.—(A communication 
from L. Knowles, ‘Massachusetts, U.8&) 6d 

This in the in a weft stop 
motion, of a dagger and fingers, so ) connected that the 
movements of one depend upon the movements of the 
other, with a rocking shoe operating to guide the 

ror receive and communicate its thrust to the 

belt shifting mechanism. B beam ; C 

the shipper rod passing th A 

upon a supporting plate te end 


of an arm E projecting from the loom frame. A spring 
F surrounds the shipper rod. The shipper lever G is 
secured to a rock shaft H, and is connected by lever I 
to the shipper rod C, the lever I turning on a centre 
X and having a locking slot at its by nd end to 
receive a pin or rom a ~~ ever G, the 
motion of which. is p. A finger J 


limited by a 


extends from shaft H, and is acted upon by an arm on 
the shoe K. so as to depress the finger and o) 
the belt-shifting mechanism. The d: 
stop of the shoe K, when the feelers 
in the lay 8, by reason of the weft 
been properly thrown. 
3640. DisTILLaTION oF W. Maxwell, Gart- 
sherrie.—lst A 

The inventor claims the ye of vertical pipes 

within a still, with or without the use of a com 


er P acts ona 
{ fall into a slot 
not having 


air tube, and for the of facilitating the dis- 
ep or se tion of the water, oil, or other 
liquids from w undergoing distillation, 
thereby considerably sho the time occupied in 
the process of distilling tars, and other liquids. 


3641. Sarrts, G. W. von Nawrocki, 
n, lot proceeded with. 

This relates o as made with side openings, 
and consists in cl the same by means of a stiff 
flap fitting intoa pocket, instead of employing buttons 
or studs. 

83660. MecnanicaL Mosicat InNstRUMENTs, P. 
Bhrlich, near Leipsic.—2nd August, 1882. 6d. 
This relates to instruments operated vy the 


Berlin.—1st 


of a perforated sheet across levers opera‘ the valves 
or reeds, and it ged First, in the employment of 
a perforated instead of an endless d; and 
Secondly, to the arrangement of reeds and valves, 
and to the combination of the bellows with an 
auxiliary bellows in the interior of the instrument. 

8670. Sroprrrinc &c., T. and J. Brooke, 

Shcfield.—2nd August, 1882.—( ‘ot proceeded with.) 


2d. 
The stopper is fitted with an Genthe stom, and has 
two projections, which enter grooves e the neck 
of the so when is forced down- 
wards the bo’ closed, and by turning the stopper 
the projections ss into annular grooves, and secure 
the stopper in position. 

—_— Cement, L. Roth, Germany.—3rd August, 1882. 


Ts consists in burning and grinding a mixture of 
bauxite, consisting mainly of hydrate of al 
hydrated oxide of iron, and silicic acid, with quartz, 
hydrated silicic acid, infusorial usorial earth, ‘blast furnace 
slag, or other silicates, and lime, and with or without 
the addition of dolomite, oxide of iron, raw 
of soda, alkali ash, or the like, as fluxes. 

S731. Recovery oF Tin From Scrap A. 
T. Becks, near Birmingham.—5th August, 1882. 4d. 

This consists in operating upon the solution of tin 
obtained by the action of acids on scrap tin- —_ by 
marble or other c carbonate of lime previous 
to the precipitation from the said solution of hydrated 
oxide of tit tin by a mixture of chalk and water. 


4258. Apparatus FOR SETTING-UP AND DisTRIBUTING 
Types, J. C. Mewburn, .-—Tth September, 1882. 
A. Low and L. K. John- 


forth. (3) The combination, with the reservoir R and 
the chamber L, of the jets J ‘and n and the cylinder W, 
arranged and operating substantially as described, and 
for set forth. (4) The of the 
reservoir R, chamber V, lighter space L. port E. jet n, 
Ww, substantially as shown and de- 

(5) The valve a of the section K, K!, 
x po. chambers L and V, and vided with 
the passages d and n, substantially as described. (6) 


The combination of the gin W, port m, reservoir 
R, chamber V. and jets J and n, mulctantiaie e8 set 
forth. (7) The combination of the cylinder W, 
reservoir R, port m, chamber V, ports and 
means, substantially as described, for iting the 
—— mixture in the cylinder. (8) The combina- 
of W, reservoir R, chambers V and 
ee O, E, wh and jets T, J, and n, substantially 
for th purpose specified. 


avis gos. Extecrric Mar Conveyer, Eberhardt 
‘icolasien. New York, N.Y.—Filed May 24th, 1882. 

Cain —({1) The combination with a car having an 
electric motor, of a main and side tracks whose rails 
form an electric circuit, including the motor on the 
car, the railway switch arm anvil slide r, 
and magnet n, with circuit connections from the main 
track to the magnet and arm ¢ and anvil t!, whereby 
the cars may be automatically shifted from ‘the main 
track to the side track, as described. (2) The com- 
bination with the car Cc, main rails a, and side rails b, 
of the switch consisting of the pivotted switch points 
1, slide bar m, operating magnet n, and catch 0, pro- 
vided with the arm p, substantially as shown and 


(271.804) 


\ 
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described. (3) The combination of the switches I, 
fitted for ae gee by a magnet n, the swinging con- 

—_ > connected by wires s s! to the switch 
magnet and the adjustable slide piece r upon the car, 
substantially as described, for operation to move the 
switch automatically, as set forth. (4) The combina- 
tion of the sliding stop bar t, swinging bar v!, magnet 
u, means for operating the swing bar, and the circuit 


ting 
channels in combination with a stationary type- 
holder, and, further, to means for both setting and re- 
distrib buting without disturbing the channels ; 
also to devices for holding a page or column of type 
it to the operator of redistribution by 


4590. Treatinc Soap Lyes To Recover GLYCERINE, 
&c., A. J. Lawson and H. L. Sulman, Bristol. —27th 
September, 1882. 

This consists in the use of salts of chromium as 
recoverable salts for tanning or rendering insoluble 
the albumi in soap lyes, and 
also the use of waste liquor resulting from the 
bleaching of fatty or rf for r the 
purpose of rendering insoluble the 
contained in the lyes, and at the same ane neutralising 
their all ity. 

4679. Hack Cap orn Cover ror Prorectixe Bricks 
FROM Raln, J. D. Lampard and F. Coppen, Hackney- 
road.— 2nd October, 1882. 6d. 

This relates to a hack cap or cover which can be 
folded up when not in use. 

5564. Waeets anp For VEHICLE3, A. M. 
Clark, London.—2nd November, 1882.—(A communi- 
cation from B, N. Shelley, Iadiana, U.8.)—(Com- 


plete) 6d. 

This relates to the construction and combination of 

a vebicle wheel and self-lubricating axle, the latter 

consisting of a tube filled with oil and fitted with 
sleeves at each end, on which the axle-box rotates. 


5723. Arrrition 7. L. Sturtevant, Framing- 
ham, U.8&.—\st Dee December, 1882.—(Complete.) 6d. 
This relates to attrition mills for grinding 
phates, ores, grain, and other materials, in which the 
material furnishes its own self-grinding surfaces, and 
the objects are, First, to enable the circular edge of 
the rotary head to be ‘renewed as it wears, by employ- 
ing a movable lining to each head; Secondly, 
rapidly remove the powder as it forms by the use of a 
case with ce receive the powder, and which 
raises the same above the unground 
when it is removed by a fan or other means. 


SELEOTED AMERIOAN PATENTS. 


From the United States’ Patent Office Official Gasttee 


271,902. Gas Exomxe, Lew Lewis H. Nash, Brooklyn.— 
Filed May 19th, 1882. 

Claim.—(1) The method of ting an explosive 
gas engine, which consists in admitting to the work- 
ing cylinder a charge of gas from a reservoir or other 
source of supply, and a charge of air from a separate 

chamber, ets the same by successive jets, and 
finally di rging the waste es through the same 
port or chamber by which the charge of air is admitted, 
substantially as herein set forth. (2) A gas engine, in 
which a charge of gas is admitted to the working 
cylinder from a reservoir controlled by asuitable valve, 
and a charge of air from a ch ‘ormed b 

the pistons of the controlling valve, and ignited by 
means of a jet yy with gas from the reservoir, 

e wor! = at the where the ex! 
is desired to take Place, substantially as herein set 


to the electrical switch and track, sub- 
stantially as described and for the pui set forth. 
(5) The combination of the sliding catch o and lever p 
with the switch bar m and magnet n, substantially as 

descri 
271,928. AND MacGneto Evectric Macutneg, 
Seeley, New Youk, N.Y.—Filed November 


Claim. Wye An armature wheel having coils wound 
ion with radial braces between 

the coils,” a shaft, clamping rings at the hub, and 
clamping rings around the circumferential portions of 
the coils substantially as set forth. (2) An armature 
wheel having coils wound sectorally, in combination 


with clamping rings to secure the helices and a tire 
around the armature wheel, substantially as set forth. 
(3) The combination, in an armature wheel having no 
cores, of coils wound sectorally and placed near 
each other, with the adjacent portions of the coils 
parallel, or nearly so, substantially as set forth. 
271,072. Dywamo-etecrric Macuine, William 
Baxter, Jun., Jersey City, N.J.—Filed April 6th, 


im. —{(1) The combination of the 
with fintteaod annular magnets arranged at each side 
thereof, as described, the magnets being provided with 
Band 6. the wires g' being wrapped upon 
ae i lly as shown and 

ibed. (2) The ‘of the flattened 
annular armature H, constructed of thin plates and 
enveloped in the circuit wires, as described, with the 
discs d d, flanges J J}, hub I, ‘and shaft Cc, the whole 
arranged. and operating to rotate the armature with 
the shaft, substantially as shown and described. (3) 
The combination, with the two annular magnets 
formed with lugs E at the polar points, of the adjust- 
ing ag G, and means, as bolts 6 b, for securing the 
magnets together with the blocks between them, 
substantially as and for the B ac se] set forth. (4) 
The combination, with the cylindrical commutator K, 
having circumferential sections disposed parallel to its 
axis, of the brush holders L, pivotted in the bracket 
M by shanks parallel with the shaft of the “eo gS 
and extending from the bracket parallel with the 
sections thereon, and formed with slots & at an angle 


with the joints between the riven, substantially 
shown and described. (5) The combination, vith 
, wound, as described, so 


as to be thicker toward the centre, of the flattened 
to 


faces, 
com- 


annular , dished 
secure a upiform dist: 
substantially as shown and y ran (6) The 


271.972 


or 


bination, in a magneto-electro motor or generator, of 
a series of oa flattened annular armatures and 
ing two or more 
armatures hosing magnets arran upon both sides 
thereof, substantially as and for the purpose set forth, 
272,086. Universat MILL, Jacob Reese, 
Pittsburg, Pa —Filed September 30th, 1882. 
Claim.—(1) In a universal rolling mill the combina- 
tion, Fat two pairs or series of horizontal rolls, of a 
interm 


‘ot In a universal rolling 
mill the combination, wi = 2 idler-rolls F of the 
frames G, the housings B, provided with openings of 


72086 


like cross-sectional area with that of said frame G, 
and means for Reyer ag the said frame, as set 
forth, whereby the vertical idler-rolls may be drawn 
within the housings, and the whole surface of the 
horizontal rolls be utilised for the p described. 
(3) The combination, with the vertical rolls and the 
housings provided with op of the bif 
frames G, the piston H, the ram C, all arranged as 
described, whereby horizental movement is imparted 
to the vertical rolls in the manner and for the 
purposes set forth 
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THE INSTITUTION OF NAVAL ARCHITECTS. 
Oor last report gave the proceedings of the Institution of 
Naval Architects down to Wednesday afternoon. At the 
morning meeting on March 15th the first paper read 
was by Mr. R. J. Butler, Member, : 


On THE STEAM TRIALS oF THE SATELLITE AND ConQuEROR 
UNDER Forcep Draveut. 

After pointing out the advantages which are obtained in 
torpedo ts and other small craft fitted with a single 

iler by the successful employment of forced draught by 
fans in closed boiler-rooms, and that the French Govern- 
ment have used the fan eat pa with ordinary boilers in 
closed boiler-rooms in ships of war for some two or three 
years, while in this country the firm of Sir W. Armstrong 
and Co, have adopted and carried it out successfully, in 
connection with low circular boilers, in some fast cruisers 


which they have built during the last two years for foreign | first 


Governments, the author proceeded to describe the arran 
ments of the machinery on board the Satellite and 
Conqueror. 

The Satellite is a single-screw composite sloop of 1420 
tons displacement. Her engines are of the usual two- 
cylinder compound type, p horizontally. The boilers are 
of the long, low kind, with two furnaces in each, an interme- 
diate fire-box,and the tubes beyond. The boilersare arranged 
in pairs in two separate water-tight compartments, bein 
fired at the forward and after ends respectively. One funne 
serves both sets of boilers, The engines and boilers are 
placed beneath a steel deck, which is below the water-line. 


Natural Draught Trials. 


Satellite. | Heroine. | Hyacinth. 
Date of trial... ...... ..., April 3,’82| May 30,’82 | July 25,’82 
sand 4 + 4 
ean steam 
84 82°6 81°6 
Mean vacuum... ... inches) 26°5 26°1 26°0 
Mean number of revolutions| 
LEP. Gast | Gia $1127 1295 
Gratearea ... ... . ft. 110 110 110 
LH.P. per square fi of 
Tube surface of boilers per 
2°18 2°16 2°03 
Total heating surface per ; 
Smooth | Moderate 
Diameter of screw... ...feet; 13°0 13°0 
Draught of water { v9 | 
Maximum temperature in the 
temperature e 
| 
Steam Blast Trials. 
Heroine. | Hyacinth. 
te of 81,82 | July 25, 
Duration of trial |. ... hours 
Number of Boilers used... ee 4 
Mean steam pressure in boilers... Ibs. 83°9 85°0 
Mean vacuum ... ... ... ... inches 26°0 25°1 
110 
1.H.P. per square foot of grate... ... 12°76 1311 
Total heating vurfoce per LHP. 308 | 
‘otal hea‘ 
2 to4 
Area of funnel... ... ... ... sq. ft. 15 
Number and diameter of blast nozzles. | Two fein. Four gen. 
iameter of screw... ... ... ... feet 13 13 
13’ 6” 13’ 6” 
Maximum temperature in the boiler- 
Mean temperature in the boiler-rooms, 87° 


All the necessary openings in this deck for ventilation and 
poe ga are protected by shutters or stout bars, and 
cofferdams, Direct communication between the hoiler- 
rooms, and to the back end of the boilers, is obtained by 
means ef a passage at one side. An air lock is provided 
at each end of this passage, and also at the entrance to the 
after boiler-room from the engine-room, Air-tight screens 
of thin sheet iron are worked flush with the fronts of the 
boilers, attached to the fore and aft coal-box bulkheads at 
the sides, and to the steel deck and ship’s bottom. Doors 
are a Nem in these screens to give access to the tops of 
the boilers. Each boiler-room has a fan 5ft. in diameter, 
placed horizontally under the steel deck, with separate air- 
supply shafts extending well above the ged deck. Other 
air shafts and openings are provided for ventilation and 
access to the boiler-rooms, but these are closed when the 
forced draught is applied. The Conqueror is an ironclad 


ram of 6200 tons displacement, having twin-screw engines he 


of 4500 estimated IH.P. Her engines are vertical 
inverted hae earn compound, with cranks at equal 
angles. A middle-line bulkhead separates the two engine- 
rooms. There are eight high boilers with return tubes 
over the furnaces. ey are arranged in pairs in four 
boiler-rooms, separated from each other and from the 
engine-rooms by water-tight bulkheads. The boilers are 


placed with their backs to the middle-line bulkheads, and are | P 


rom the wings. One funnel is common to all the boilers. 
Hinged doors are fitted along the ceiling to be open under 
normal conditions of working, so that the original system 
of ventilation by means of cowl pipes from above the 


* A diaphragm was placed in the funnel for this trial. 


upper deck then operates, Air locks are provided between 

e engine rooms and after boiler rooms, and also the 
passage way across the ship at the forward end of the 
other boiler rooms. When working with all the boilers 
under air pressure, communication is open between the 
forward and after boiler rooms o—— doorways in the 
cross bulkheads, Two vertical 4ft. fans on one spindle, 
fixed at the after ends of the rooms above the ceiling, 
supply each of the after sets of boilers; and one 5ft. fan 
at the forward ends of the rooms supplies each of the 
forward sets of boilers, From trials made with the 
Satellite under natural draught alone, it appears that under 
the most favourable conditions, from 10 to 104-horse 
power is obtainable per square foot of grate from this class 
of boiler, when worked without forcing the draught; and 
that nearly 13-horse power, or about 24 per cent. more, 
can be realised when the ordinary steam blast is employed, 


the boiler rooms being open as usual. On the Conqueror’s 
irst trial, scarcely pa Ha power per square foot of grate 
Satellite—Forced 


at an air pressure of from l}in. to 2in. With the increase 
in air pressure the vacuum was further diminished, but 
the power and speed of the engines were maintained with 
a very fair degree of uniformity. Apparent unsteadiness 
in the water caused the feed to fluctuate, and necessitated 
variation in the air pressure to keep the power uniform. 
The indicated horse-power now obtained reached as high 
as 1397, or 16°9 per foot of grate bar, as the mean of the 
two hours’ trial. This exceeds the performance under 
natural draught by pF! cent., and that under steam 
blast by 30 per cent. Considerable leakage of air 

through the furnaces of the unused boiler, ially at the 
higher air pressures, so that an increased speed was 
necessary in one boiler-room to maintain the required air 
pressure. After this an attempt was made to work all 
the boilers, commencing with lin. of air pressure, but 
the engines could not take the steam, and it was aban- 
doned. The indicator di taken showed that 1570- 
horse power had been developed, or about 65 per cent. 


Draught Trials, 


Date of trial. May 10, 82. | July 5, 82. | July 11, 82. | July 11, 82. | July 11, 82. 
Number of boilers used 2 4 | 3 3 3 
inches of water} 1 to 14 1 to 2 
Mean steam pressure in engine-room ... 79 90 865 78°7 "5 
55 110 82°5 5 
I.H.P. per square foot of grate ... . thee! 10°6 16°0 16°9 
sq. ft. 1°41 2°08 1°70 1:37 1:30 
Total heating surface per I.H.P. ... ... 1°69 2°5 “04 1-65 1°56 
Maximum temperature in the boiler-rooms ... . 86° 
Mean temperature in the boiler-rooms ... ... .. 76° 


Date of trial. January 24, 83. | January 24, ’83. | January 26, ’83. | January 26, ’83. 

Number of boilers used 8 4 
Duration of trial... ... «. _ hours 2 1 i 1 

ean steam pressure in engine-room ... ... 
585 585 300 
1.H.P. per square foot of grate... . oe kad hens 7°96 10 12°22 13°41 
2°37 1°89 1°55 1°41 
Total heating surface perI.H.P. 2°86 2°28 1°88 171 
Maximum temperature in the boiler-rooms ... ... 0... 100° 102° 110° 116° 
Mean temperature in the boiler-rooms ... .. 73° 85° 91° 98° 


Particulars of the Machinery of Satellite and Conqueror. 


Satellite. Conqueror. 
iption of engi eee | Horizontal compound single-screw, | Vertical compound twin-screw, direct- 
rod, 2 cylinders acting, 3 cylinders to each set 
600 36” L.P. 62" P, 54” Two L.P., each 70” 
Diameter of propeller shaft... ... 1 
Crank pins—diameter x length... ... 10’ x 11" 133" x 12" 
Total length of main bearings ... ... 5 8ft. each set 
Material of shafts... Siemens-Martin steel Wrought iron 
Cooling surface of condensers ... ... 1900 square feet 9000 square feet 
Air pumps—No. x diameter x stroke ... ... «.. One, 14” x 2’ 6” double-acting x 30” e 
Vis’s 
13’ 0” x 13’ 6” 14’ 0" x 16’ 6” 
9 : 
Boilers—No. and can, ‘ Four, of long circular type Eight of high type, 6 fiat-sided, 2 
»  wWorkingload ... ... . Ibs. 90 


» Width x length x height ... 
thickness of shell plates... 


» No. of furnaces in each, and dimensions of ... 


7’ 5" diameter x 14’ 8” long 


. | Siemens-Martin fur- | Si -Martin except fur- 
com steel, except jiemens: steel, 
tube p 


Two, 2 9” diameter x 5’ 0" long 


70 
x 96" x 15'0" 
Two, 12’ 4” diameter x 9 6" long 


” 


naces, com! and 
~ tube plates 


x76", 
tind ... | Wrought iron, 0°165” thick, 24” diam. | Brass, 0°137” thick, 3” diameter, x 
x 88” between tube plates 6’ 6” between tube plates 
»» totalheating surface ... ... ... ... ft. 2920 13,340 
Funnel—description and height from dead plates of : 
Lifting, 50’ 0” | Fixed, 65’ 0" 
Fans for forced draught—No. and diameter ... ... ... Two, 5’ 0" — __, Four, 4’0" aft. Two, 5’ 0" forward 
Fan engines—description and dimensions... ... ..._ ...| Direct-acting, ar 7” | Brotherhood, 3-cylinder, 7" diameter 
cylinder x 4" e x 4§” stroke 


was obtained. The first of the Satellite’s forced draught 
trials, like the first steam blast trial, was made with the 
two forward boilers only, to keep well within the limits of 
the capability of the engines to transmit the power. The 
air pressure used varied from lin. to 1}in. of water, but 
was in effect only an inch throughout, the increase bein 
uired gradually as the heating surface became diminish 

by the lower tubes being blocked up by coal thrown over 
the bridges. 864 I.H.P. was realised as the mean of the 
three hours’ work, or 15°7 horses per square foot of grate, 
and this power was maintained during the whole time as 
uniformly as could be cxpevier. e tendency of the 
boilers to prime prevented this air pressure being exceeded. 
On a subsequent trial three boilers were used, the air 
ressure being increased gradually. With }in., the effect 
is very nearly the same as when using the steam blast. 
At an air agg of lin., 16-horse er was obtained 
per foot of bar, but it will be noticed the condensing 
apparatus, which maintained a good vacuum up to about 
1200-horse a was being overtaxed, and a in the 
vacuum took place. The three boilers were further worked 


above the specified power of 950-horses, the engines 
running at 126 revolutions. In the ie two series 
of forced draught trials took place. The first, which 
immediately followed the ordinary trial, was made solel, 
with the object of ascertaining the maximum power an¢ 
the vessel could attain on an emergency, and it is. 
only valuable on that account. Steam blew off freely 
from the safety valves during the whole time, and addi- 
tional pipes were fitted to admit steam direct from the 
main pipes to the low-pressure cylinders. Thus a large 
quantity of the steam generated was wasted, and another 
portion used uneconomically._The other trials were 
e to determine the capabilities of the boilers, and for 
this the after boilers only were used. They were 
worked for one and a-half hours under an air pressure 
varying from lin. to l}in. in the two rooms, and sub- 
sequently for the same period at from l}in. to 2in. of air 
pressure. The indi horse-powers developed under: 


these conditions were 3665 and 40923, or at the rate of 


about 12:2 and 13°4 horses per square foot of grate respec- 
tively. The same length of grate bar, viz., 7ft. 6in., was 


é 
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used on all these occasions, and there is no doubt that the 
high boilers were worked at a considerable disadvantage 
on this account, as compared with the low boilers of the 
Satellite. But as one object of the trials was to ascertain 
the workability or otherwise of the — bars, they were 
retained. Unfortunately, circumstances did not permit of 
further trials being made with the bars shortened, so 
as to reduce the grate area to the usual proportion, 
for they would have yielded useful information. It 


is to be regretted that no estimate can be given of the | grain. 


quantity of coal burnt under this system of forcing the 
combustion. The trials being made almost entirely with 
the object of observing the behaviour of the boilers, and of 
realising the maximum power obtainable, and, being in a 
certain degree progressive, they were necessarily of short 
duration ; too short, in fact, to admit of any account being 
taken of the rate of combustion of the fuel which could be 
considered of value. One thing appears certain, viz., that 
as the air pressure was advanced, the increase in the con- 
sumption of fuel proceeded at a much higher rate than did 
that of the power given out at the engines. This is borne 
out by the observations made of the temperatures pro- 
duced in the uptakes. On the forced draught trial of the 
Satellite with the two forward boilers, a pyrometer fixed 
to the uptake registered a temperature from 1000 deg, to 
1200deg. Fah., whilst on the steam blast trial of the 
Heroine, a pyrometer, similarly placed, recorded from 
775 deg. to 850 deg. Also, on the trials of the Conqueror, 

yrometers were attached to the funnel just above the 
junction of the uptakes, On the first occasion, under the 
ordinary draught, the temperature varied from 275 deg. to 
280 deg., when the steam blast was off. When the blast 
was on, it varied from 490 deg. to 600 deg. On the trial 
immediately following, when the fan draught was used, 
the temperature registered from 850 deg. to 
1000 deg. The forced ay trials made in these two 
vessels can in reality only regarded in the light of 
experiments, carried out with the general object of making 
the ground sure for an extended application of the system, 
and although they are not so complete as could be desired, 
they have yielded useful information. The results obtained 
are sufficient to show that, with engines of suitable size, 
the steaming power of the low boilers can, by em ae 
forced draught, be increased by about 30 per cent. beyon 
the maximum power hitherto obtainable with the steam 
blast, and that the increase of effect is even considerably 
greater than this in the case of the high boilers. 


The discussion was opened by Mr. F. C. Marshall, who, 
after complimenting the author upon the importance of 
the experiment recorded in the paper, pointed out that, as 
he had stated some years ago, the only direction for 
improvement left to marine engineers seemed to be in the 
employment of forced draught. He thought it would be 
a physical impossibility to work a grate 7ft. 6in. lon 
properly, and as a lot of cold air would pass amaneen 
through the bars and cool the combustion chamber and 
tube plates, the maximum effect would not be obtained. 
He had even found a difficulty in keeping 6ft. bars well 
covered. In riments with a locomotive boiler in 
which the grate and heating surfaces were as 1 to 80, he 
had got as much as 20 indicated horse-power uare 
foot of grate, and he did not see why this should not be 
reached in the case of marine boilers. He considered that 
the great increase in efficiency of the high boilers when 
under forced draught was due to the greater heating 
surface as compared with the low type, the gases escaping 
up the chimney at a much less temperature. 

Mr. Humphreys, the maker of the boilers of the Satellite 
and Conqueror, did not think 7ft. bars too long for forced 
draught, and stated that at the end of the trials the bars 
were well covered. In this, however, he was in a decided 
minority, the general feeling of the meeting being that 
5ft. or 6ft. was as much as should be attempted. After 
some remarks from two or three other speakers who had 
experience in forced draught, Mr. Butler replied, agreeing 
that in his experience short bars gave the best results, 
Answering Mr. Ravenhill, he stated that after the trial no 
deterioration or damage was visible to the fire-bars, which 


were of wrought iron 3}in. deep, but that the bridge was | P’ 


slightly burned. The thickness of fire kept in the Satellite’s 
boilers was about 7in. 


The next paper was by Mr. J. T. Milton, 


On THE INFLUENCE oF THE Boarp oF TRADE RULES FOR 
Borters upon THE CoMMERCIAL MARINE, 


The author first gave some idea of the great influence 
which the Board of Trade rules has upon the commercial 
marine, mentioning that at the present time there are 
nearly 1000 sea-going vessels, of an te gross 
tonnage of nearly 2,000,000 tons, and of nearly 300,000 
registered nominal horse-power, holding passenger certifi- 
cates; also that out of the large number of new steam 
vessels registered in the United Kingdom in 1882, 38 per 
cent. of the tonnage, and 45 per cent. of the nominal horse- 

wer, came under the Board of Trade rules, there being 
in that year about 114 new sea-going vessels built under 
these rules, having a gross tonnage of over 295,000 tons, 
and an aggregate nominal horse-power of over 41,000. 
Seeing what a large proportion of British steam vessels 
are compelled by law to come under the periodical survey 
of the officers of the Board of Trade, and to have their 
boiler pressures fixed by the Board’s rules; and recognis- 
ing that these vessels are built with the idea of their pro- 
ducing a commercial return upon their cost, and that in 
all cases this return is largely, and in some cases wholly 
dependent upon the economy of their fuel consumption, 
which is itself governed in a large measure by the steam 
pressures the boilers are permitted to carry ; it was essen- 
tial that the rules by which the surveyors are guided 
in fixing these pressures should be framed upon an 
equitable basis, which, while providing for absolute 
safety, should in all cases allow the greatest pres- 
sures to carried which are consistent with safety. 
Referring to the Board of Trade rules for cylindrical 
shells, it is stated that :—‘ When cylindrical boilers are 
made of the best material, with all rivet-holes drilled in 


place, and all the seams fitted with double butt straps, 
each of at least five-eighths the thickness of the plates 
they cover, and all the seams at least double rivetted, with 
rivets having an allowance of not more than 75 per cent. 
over single sheer, and provided that the boilers have been 
open to inspection during the whole period of construction, 
then 5 may be used as the factor of safety. The tensile 
strength of the iron is to be taken as equal to 47,000 lb. 
per square inch with the grain, and 40,000 1b. across the 
in. The boilers must be tested by hydraulic pressure to 
twice the working pressure, in the presence, and to 
the satisfaction, of the Board’s surveyors. But when 
the above conditions are not complied with, addi- 
tions according to a scale given must be added to the 
factor 5, according to the circumstances of such case.” 
Farther examples in relation to rivets and other paris 
were then given, after which the author proceeded to state 
that as the pressure on the ends of the boiler was mostly 
borne by the stays, very little strain comes upon the cir- 
cumferential seams, and so long as these seams are tight no 
more is required of them; the designs of these seams, 
whether lap, single strapped, or double lapped, single or 
double rivetted, with punched or drilled holes, having 
absolutely no effect upon the ultimate strength of the 
shell. There were, however, no less than six provisions in 
the scale as to the design of these joints, and oe as to the 
method of making the holes in them, some of these pro- 
visions involving a possible reduction of 12 per cent. in the 
working pressure. Curiously enough, although these 
eleven provisions are made, no notice whatever is taken of 
the proportions of the diameter and pitch of the rivets in 
regard to the thickness of the plates, the most important 
points so far as the efficiencies of these joints are concerned. 
With regard to the longitudinal joints, there can be no 
doubt if the holes are punched the plate is weakened to a 
somewhat greater extent than it would be if they were 
drilled, and possibly the plate may be left a little stronger 
if it is holed after bending than if holed before bending ; 
but there can surely be no justification whatever for the 
provision A in the above scale, the holes in each case being 
required to be fair and good, and drilled after bending. 
When we consider the rivets, however, experience has 
shown that rivets in punched holes are certainly not 
weaker than those in drilled holes ; yet these rules, by 
requiring the same sectional area of rivet as net section of 
plate in all cases, or by reducing the pressure in proportion 
as the rivet area falls short of this, allow a less strain to be 
borne by rivets in punched holes than by those in drilled 
holes of the same size ; a difference of 10 per cent. being 
made in this way by provision D. The Board of Trade 
rules for furnaces, again, give a variety of different pres- 
sures for flues of the same diameter, length, and thickness, 
according to the method of constructing the longitudinal 
joints, a furnace with a welded seam being allowed to 
work at a pressure 50 per cent. in excess of that which 
would be allowed if the joint were lapped and single 
rivetted with punched rivet holes. In these rules, as with 
those referring to the circumferential joints of cylindrical 
shells, the method of making the holes in the plate is 
deemed to be of great importance, while the proportions of 
diameter and pitch of rivets to the thickness of the plates 
are again ignored. Referring to the figures showing the 
interest this country has in the steam commercial marine, 
an estimate was then made of the monetary loss annually 
inflicted upon the country by the Board of Trade rules, 
which the author took ot not less than half a million 
pounds per year. In conclusion, it was suggested that the 
president and council of the Institution might with great 
public advantage bring their influence to upon the 
authorities of the Board of Trade, with a view to having 
these rules placed upon a satisfactory basis ; and also that 
engineers of eminence, who have had large experience not 
only in making but in the upholding and running of marine 
machinery, should be invited to give their experiences, as 
these would be of the greatest value in framing rules for 
minimum strength. 


An animated discussion followed the reading of this 
paper. Mr J. McFarlane Gray, speaking entirely in a 
rivate capacity, and disclaiming having had anything to 
do with the framing of the rules, attacked the author at 
considerable length, pointing out that his conclusions were 
such as might have been arrived at by a person who had 
been educated entirely at school, without the benefit of 
practical experience, He instanced the case of the boilers 
of the ss. Thames, which cracked for about 100in. along 
the lower part of a circumferential seam with a pressure 
of only 17 lb. per square inch, owing to cold water being 
run in by a careless attendant, and argued from this that 
if it had not been for the extra thickness imposed by the 
Board of Trade, the two parts of the boiler would have 
entirely separated. It was, however, maintained by Dr. 
Siemens and others, that probably the accident would not 
have happened at all if the plates had not been too rigid 
from their greater thickness. Dr. Siemens mentioned the 
ss. Faraday, which was constructed about seven years ago, 
and which, though in frequent use ever since, had, from 
the of the work in which she = 
eugaged, undergone no great hardships ; neverthe- 
less, the working pressure permitted in the iron boilers 
was being so much reduced, year after year, that an 
expense of £10,000 had to be incurred in putting 
in new ones of steel, though the inspector pronounced the 
old boilers to be in perfect condition. As an engineer, he 
should say the Board of Trade erred on the side of exces- 
sive thickness, and he thought that if every plate, whether 
steel or iron, was tested, and not passed without an 
elongation of 20 per cent., all reasons for allowing a large 

in of safety would vanish. Other speakers followed 
up the same lines, Mr. Andrews thinking that a much 
more careful inspection was wanted during construction 
than is now given. In replying, Mr. Milton drew attention 
to some boilers which had given way in a similar manner 
to those of the Thames, but which were satisfactorily 
patched with a flexible strap so as to admit of expansion 
and contraction. He instanced some steel boilers now 
under construction, with Ijin. plates which by Lloyd’s 
would be passed for a working pressure of 140 lb. to the 


inch, but which, according to the Board of Trade rules, 
should only work at 1074 Ib. 

The Earl of Ravensworth, in a few remarks, stated that 
it certainly appeared as if there should be some attempt 
at eeonetieiion between conflicting rules, and though he 
thought that the boilers of vessels carrying perhaps 
hundreds of lives should have a higher margin of safet 
than those carrying cargo, still he, as president of the Insti- 
tution, would be glad to arrange for a conference with the 
Board of Trade, with the view of taking steps in what 
everyone seemed to think the desired direction. 


The Secretary, in the absence of the author, then read a 
r 
Own Sxa-Gorne Torrrepvo Boars, 
By Mons. J. A. Normand, in which was advocated the 
extended use of sea-going torpedo boats, of from fifty to 
eighty tons’ displacement, having a maximum s of 
eighteen to twenty knots, oor of steaming at least 1000 
nautical miles at ten or twelve knots, costing from £8000 
to £11,000, and manned by a crew of from ten to fifteen 
men. The importance of vessels of this class in future 
warfare was then referred to, and the consequences that 
would follow on their adoption. These were (1) No iron- 
clad, no squadron or fleet, no cruisers (unless cruisers 
should attain the speed of torpedo boats) could navigate in 
a sea of moderate dimensions, such as the Channel or 
Black Sea, belonging simultaneously to powers at war, 
unless they should be escorted by sea-going torpedo boats, 
equal in strength to those of the enemy. (2) Military 
ports situated in those seas, or nearer than 200 or 300 
miles to the enemy’s shores, would be rendered useless as 
stations for ironclads or cruisers. For instance, supposing 
a war between England and France, this would be the 
case for Cherbourg, Plymouth, Portsmouth, and Sheerness. 
Cherbourg and Plymouth could then be assimilated to two 
military ports, whose entrances should be under the fire 
of each other, shot being here replaced by torpedo boats. 
(3) Powers not having military ports sufficiently far from 
the enemy’s shores would be actually deprived of the use 
of their navy, with the exception of those vessels stationed 
in foreign neutral waters, unless they could force the 
blockade of sea-going torpedo boats with a fleet of the 
same kind equal in strength. The above propositions are 
founded on the hypothesis that one squadron of sixty to 
eighty sea-going torpedo boats, equal in men and cost to 
one ironclad, are stronger than this ironclad by daylight, 
and a fortiori at night, even when reduced to half its 
number, the other having left to coal and reprovision 
itself. Could sea-going torpedo boats be coaled at sea b 
means which are yet to be found, or could they, by suc 
means as the use of liquid fuel, have their time of steaming 
doubled, their importance in warfare would be immensely 
increased, No second-class torpedo boats could replace 
boats of this kind, because they cannot stand a gale, nor 
can they then be lowered or shipped, so that the enemy 
can escape the attack of small torpedo boats by taking 
oan < bad weather. The question now is, are 
— ts of such small wg as from fifty to 
eighty tons really sea-going? If they are not, can they be 
made so! Time and experience will show, but we already 
know that with their steel deck and _hatchway coverings 
they can stand very bad weather. In an appendix was 
given the results of the official trials made last summer at 
Cherbourg of the sea-going torpedo boat, No. 60, the first 
of a series built or building by the author for the French 
Government :—Length of hull at load line, 108ft. 2in.; 
breadth, extreme, 10ft. 10in.; diameter high-pressure 
cylinder, 12°60in.; diameter low-pressure cylinder, 20°48in.; 
stroke, 14-96in.; heating surface, fire-side, 816 square feet; 
te surface, 19°3 square feet. Full speed threehours’ trial. 

he boat was complete, with launching tubes, compressing 
engines, air reservoir, six 19ft. Whitehead torpedoes, 2} tons 
coal, two Berthon collapsible boats, no masts. Displace- 
ment, 43 tons; mean speed, 20°62 knots; consumption of 
coal during the three hours, 1°58 tons; consumption of 
coal per hour, 0°53 tons; indicated horse-power, about 500 ; 
revolutions per minute, 328°5; boiler pressure, 132 lb.; 
air, 3gin. 

In the discussion which followed several ers re- 
marked on the extremely low rate of consumption of fuel, 
and desired that further information should be supplied 
in regard to the engines and boilers, but more especially 
the latter. Mr. Samuda thought that Mons. Normand 
was entirely wrong in his view that a naval contest at 
sea could ever be carried on with cruisers and torpedo 
boats of from fifty to eighty tons. Such boats might be 
useful as scouts, but for the actual work at least 1200 or 
1400 tons displacement would be required, and he ques- 
tioned whether a protection of armour would not be 
necessary, in which case 2500 tons displacement would be 
nearer the mark, Admiral De arg Rosy Mr. 
Samuda’s opinions, and thought that ts capable of 
steaming only six hours would be of no value at sea. 
What was wanted was a certain size of torpedo 
boat for harbour work, a larger size for the Channel, and 
larger again for the Mediterranean; but for the ocean he 
submitted that no torpedo boat was of any use whatever. 
Mr. White, however, pointed out that the boats mentioned 
in the paper, though only of 50 to 80 tons displacement, 
were practically unsinkable, while they were self-support- 
ing under sail at sea, so that the fuel would not be used 
till the enemy was actually in sight, and operations about 
to commence, Reference was made to the recent bom- 
bardment of Alexandria, and to the fact that if the 
Egyptians had been provided with torpedo boats of the 
class mentioned in the paper, the bombardment would in 
all probability not have taken place, as our fleet would 
have found it very difficult to stay off Alexandria at all. 
The meeting was then adjourned, in order that the 
members might attend the University boat-race. 


Since the construction of the Lincoln and Spalding Railway, 
placing the Great Eastern Railway in direct communication with 
the North, a very marked difference in the number of travellers 
staying short periods in Peterborough has been observed. 
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RAILWAY MATTERS, 


THERE isa regular telephonic service on some of the Austrian 
secon! , 80 that all of the stations can communicate 
with each other. 


In 1881 the pee capital invested in railways in England 
and Wales was ‘74 per inhabitant, while the population per 
mile of line has decreased between 1861 and 1881 to 2028 from 
2093. 


On the railways of England and Wales there were in 1881, 
2263 inhabitants per locomotive, as against 2607 in 1871, and there 
were 1017 inhabitants per passenger vehicle as compared with 
1232 in 1861. 

In England and Wales the average railway receipts by 
passenger trains per inhabitant was 15s. 94d. in 1881. The 

r inhabitant from goods’ traffic amounted to 23s, 10°4d., and the 

tal from all sources amounted to 43s. 74d. 
inhabitant was 22s. 7d., and net receipts 21s. 


THE quantity of Bessemer steel rails produced during 1882 by 
the fourteen works in the United States was 1,334,349 tons. 
Allowing 100 tons per mile of track, which is a very liberal esti- 
mate, this output would lay 13,343 miles of railway main line. 
These figures do not include iron rails, rails made from imported 
steel blooms, or open-hearth rails, 

THE terms upon which the steam tramway in Birmingham is 
being worked under the town council are now officially set forth 
by the borough surveyor, Mr. W. 8. Till. The rental to be paid by 
the company on a twenty-one a lease is £410 per annum for 
the first fourteen years, and £605 for the next seven years. They 
have also to pay per annum for repairs of line. The engines 
used upon this line are those of Kitson and Wilkinson. 


GREAT exertions are being made in the organisation of the 
National Exposition of Railway — which is to be held in 
Chicago from the 24th May to 23rd June next. Though styled 
national, the exhibition is to be international, and those interested 
in the construction of rai‘way rolling stock, apparatus, fittings, and 
permanent way, may gather all particulars ie lations relating 
to the exhibition from Mr. C, D, Peters, Commissioner for England, 
Moorfields, London. 


THE total length of the railways of India open to traffic on 
January ist, 1 was 9880 miles, of which the State railways 
took up 3286 miles, the nteed lines 4640 miles, East Indian 
1507 miles, and Native States 447 miles, The traffic work per- 
formed was equivalent to 2626 million _ane™, and 2340 million 
tons of 4 carried one mile. e@ gross earnings were: 
Rs. 14,32,30,801 ; the working expenses, Rs. 7,07,12,465; and the 
net profits, Rs, 7,25,18,336, or an average return of 5°38 per cent. 
on the capital cost of open line, 


Some of the French papers, especially the Echo Industriel, have 
condemned the action of the French Minister of Public Works with 
pe vee to the Westinghouse brake. But the Echo makes the 
following remarks:—‘*It is an absolute rule in the French 
pony gs never to adopt any system that is in use on a neighbour- 
ing line. If the rule is sometimes violated, some modification in 
the details of the object is introduced, so as to have a special type. 
The same system was to be carried out with brakes. In the east, 
to gain time, experiments continued to be made with the electric 

e of M. Achard—a system that during twenty years has been 
transformed in every way, but never adopted, on account of the 
capricious principle of its motor. At Lyons the Westinghouse was 
adopted on the Montargis line. The attempt made by the minister 
de rene d of the Wenger brake is hardly justified by the success of 

t e. 


In an analysis of the statistics of the passenger traffic of the 
United Kingdom the Railway News says :—'* Notwithstanding 
the enormous increase in numbers and receipts from the third- 
class traveller, the additional business cannot be regarded with- 
out some feelings of apprehension, because, tested by the gross 
passenger receipts per train mile—exclusive of revenue from 
season tickets—there is a falling off in the average take per mile 
run. This, of course, is resultant also, to some extent, upon the 
diminished receipts from the higher-class customers.” Yet it 
may be remarked that the railway companies continue to devote 
most of their improvement energy to super-excellence of the 
first-class carriages. Some railways—as, for instance, the South- 
Eastern—have carriages which may repel any first-class passenger, 
but some of our railway companies are My yy money in 
first-class carriages as though people were to live in them for a 
week at a stretch. 

A company has been formed to construct a railway ten miles in 
length, from Wareham to Swanage, a watering-place at nt in 
charming unrailwayed simplicity, below the Purbeck Hills, on the 
Dorsetshire coast. The share capital is £90,000, divided into 9000 
shares of £10 each, with the usual borrowing powers. The London 
and South-Western Railway Company has undertaken the per- 
petual working and maintenance of the projected line, upon terms 
which secure to the shareholders of the Swanage ee a fixed 
dividend at the rate of 4 per cent. from the opening of the line for 
traffic, and by this agreement an option is given to the South- 
‘Western Company to purchase the railway upon the terms of 
exchanging the Swanage Railway shares for equal amounts of 
London and South-Western Railway Four per Cent. Preference 
Stock, or otherwise of redeeming those shares at the rate of £105 
in money for each £100 in shares. A contract for the construction 
of the works has been entered into with Messrs. Currey and Reeve, 
of Westminster. 


Aout a quarter past six o’clock on Monday evening a severe 
collision occurred near the Eglinton-street station of the Caledonian 
Railway in Glasgow, resulting in the death of four persons, and 
the injury of between twenty and thirty others. The train from 
Edinburgh had reached the Eglinton-street station and had again 
started on its way. At 6.15 a train for Busby and East Kilbride 
had been despatched from the central station, and just as the 
Edinburgh train emerged from the Eglinton-street station the 
former approached from Bridge-street. About this point the 
Busby line branches off from the main line, but to reach it the up 
line has to be crossed, and the Busby train was taking the crossing 
when the Edinburgh train came up, and the two engines came into 
collision. The engine of the Edinburgh train was overthrown and 
completely destroyed. The first third-class carriage of the Busby 
train was telescoped into and half anes og the carriage following 
it, which in turn was telescoped through the compartment of a 
first-class carriage behind it. 


The expenditure per 


An American paper says; The ing Railroad Company has 
been testing an ingenious device for lighting the platforms and 
steps of saint cars at night, and also station platforms in the 
vicinity of the car steps. e object of the device is obtained by 
means of a lantern placed under the steps of the car. The rise of 
each step is provided with a window of thick plate glass, through 
which the light illuminates the steps. In the Back of the lantern 
is set a door which has a bull’s-eye of suitably coloured glass, 
through which the light also shines, and may serve as a substitute 
for the “pe and other signals usually placed upon the platform 
or railing of the rear car, The lamp inside the ae is an ordi- 
nary double-wick burner, and for the p of illumination on 
the trial trips mineral sperm oil was used. The lamp appears to 
have withstood the shocks of coupling and the jars incident to the 
application of air brakes to the train, going through tunnels and 
— moving trains without a noticeable flickering of the flame 

m. excessive drafts, or a dislocation of any part of the lamp from 
shocks. It not only lit up the steps and a space of 5ft. to 6ft. on 
either side, but also the ground beneath and around them, thereby 
enabling passengers to see both the steps and the platform when 
the train was drawn up at a station, 
—— consequent risk of life, other advantages are 
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NOTES AND MEMORANDA. 
AN ampére is very nearly the current required to maintain an 
eighteen-candle incandescent lamp. 
In Scotland there is one locomotive to every 2268 inhabitants, 
and one passenger carriage to 1019 inhabitants. 


In 1882 the number of persons of all grades oat on the 
railways of Saxony was 23,828, more than one-third of whom, or 
8375, were officers. 


M. NoRDENSKIOLD maintains that the aurora is a permanent 
jhenomenon in polar regions, being always seen when the sun is 
eee the horizon and when the moon is invisible, 

An American paper says :—‘‘ English milling engineers are intro- 
ducing square rope belts, which are said to be very suitable for 
transferring power. They are made in strips with ‘step’ joints, 
screwed together; the sides of the rope leaving the pulley groove 
without loss of power. It is stated that a l}in. rope, at 4000ft. a 
minute, has driven over 100 horse-power.” 

In an improved bichromate of potash battery M. Luigi Ponci 
uses a liquid thus made:—One kilogramme of bichromate is 
crushed and dissolved in 4 litres of boiling water, and to this 
2 litres of chlorhydric acid is added. A liquid is thus obtained 
containing choride of potassium and bichromate of potash, which 
prevents the formation of crystals in the battery. 

NATURAL oil, though possessing several advantages as a lubricant 
over vegetable or mineral oils, has the disadvantage of ting the 


— 


MISCELLANEA. 


OLD boiler tubes are heated and re-drawn in the United States 
to form new tubes of smaller diameter. 


Mr. BENJAMIN WILLANS, now engaged at the Carlinghow 
Ironworks, has been appointed manager of the blast furnaces of 
the Barrow Hematite Iron and Steel Company. 

_ A NEW ratchet brace is made by Brener, Schumacher, and Co., 
in which the pawl acts on two ratchet wheels, one for rotating the 


drill as usval, and the other for giving the feed more uniformly 
than can be done by the screw, 


THE autumnal congress of the Sanitary Institute of Great 
Britain will be held this year in Glasgow from September 25th to 
29th. The exhibition of sanitary apparatus and domestic appliances 
in connection with the congress will remain open until Oc 20th. 

SHIPBUILDING trade on the Clyde is on the increase, and the 
returns for February show a great extension. The output from 
the stocks in the month indicated was 33,202 tons, against 30,304 
tons in the previous year, 21,754 tons in 1881, and 15,874 tons in 

THE Colchester Corporation has made up its mind that 
electric lighting of streets will be a permanent institution, and is 
providing a permanent channel along the street pavement curbs, 
constructed cf bricks in cement mortar, for the reception of the 
electric conductors. 

M. Mauser has succeeded in sending a 


let 


honic message to 100 


necessary viscosity and solidity to resist great pressures. M. 
Boulfroy has remedied this defect by concentrating natural oil in a 
special apparatus until it acquires a density of from 0°91 to 0°912. 
On. continuing the process of concentration, a mineral tallow is 
obtained, which takes the place of animal tallow with advantage. 

M. DomoJrrorr continues to publish in the Izvestia of the 
Russian Geographical Society his anemometric observations on 
board the clipper Djighit. In June, 1881, during the cruise from 
the Zond Strait to the Seychelles Islands, he met mostly with 
south-east winds, the velocity of which varied from 3 to 7°5 metres 
per second, with one exception, on June 9th, when it reached 
15 metres. On the cruise from the Seychelles to Aden, from 
June 25th to 30th, the wind was mostly south-west, and varied 
from 5 to 12°7, reaching 14°3 metres per second on June 29th. 

M. DE MoLtNaRi calculates that the municipal expenditure of 
Paris equals that of London, although it has not two-thirds of 
the population. The most expensive capital on the Continent from 
a ratepayer’s point of view is Munich. But after Mnnich comes 
Paris, with an annual expenditure of £4 per head of its popula- 
tion. The expenditure of London, including loans, is about 
£2 16s, per head. Both London and Paris spend £10,000,000 on 
their local government. Berlin is much more economical, the 
rate per head in the Prussian capital being only £1 17s. 6d. per 
annum. 

On the power required to shear hot steel bleoms some figures 
have been given in Stahl und Eisen by Mr. R. Lauenstein. The 
shears with which the experiments were made are driven by a 10 
by 16 horizontal engine geared one to four and a-half, the stroke 
of the shears being 9in., and the dimensions of the bloom 6fin. 
square. When the engine is running at a speed of 45 revolutions 
the power is just sufficient to cut the blooms, the speed of the fly- 
wheel being sensibly affected. When the blooms were not quite 
hot enough, the engine ay without cutting entirely through 
the whole bloom. This, therefore, proved to be the minimum 
limit of speed. From this Mr. Lauenstein calculates that the 
entire pressure upon the cutting tool of the shears was 123,120 lb. 
or 2746 lb, per square inch of the bloom to be cut. 


Dr. JOULE has been experimenting, with a view to counteracting 
the bad effects produced by the sulphuric acid, which the com- 
bustion of ordinary illuminating gas produces in sufficient quanti- 
ties to destroy the binding of books, and to tarnishing the lettering 
on their backs, besides, of course, vitiating the a so much 
that the health of the person breathing it is injured. He suspended 
two plates of finely perforated zinc, one 3in. and the other 12in. 
above the burner. At the end of three months the lower plate 
showed an accumulation of the ordinary brownish-black deposit, 
and a furring of sulphate of zinc, but the upper plate was only 
slightly affected. ‘‘ The inf Knowledge says, ‘‘ from this 
examination is that a single plate of perforated zinc, about a foot 
square, placed over a gas jet is sufficient to retain most of the 
noxious emanations.” Such a thing would be a nice-looking orna- 
ment, and it might be suggested that the difficulty could also be 
overcome by using tallow candles or, perhaps, an electric light. 

WRITING on iron in brewery waters, the Brewers’ Guardian refers 
to a sample of water used for mashing, which was remarkable for 
the quantity of iron it contained. ‘‘ When first drawn from the 
well it was very bright and free from colour, but on standing only 
for a few hours it became quite cloudy and yellow, and on boiling 
deposited an abundant ochrey precipitate. On determining the 
amount of iron in the water we found it amounted to as much as 
1°76 grain of ferrous oxide per gallon, equal to 2°8 grains of car- 
bonate of iron—the form in which it grebahhy existed in the water. 
We may mention that this water is used for brewing, and gives 
ay results ; but the whole of the iron is rendered insoluble 
by boiling before the liquor is run into the mash-tun. We consider, 
however, it is a dangerous water for brewing with, for should any 
of the iron escape separation it might — very disastrous 
results, pee g as regards the colour of pale ales. There is a 
very simple test for the presence of iron in water, which is very 


easy of application. The water to be tested must first be acidu- | lan 


lated with a few drops of nitric acid and gently boiled, and then a 
little solution of potassium sulphocyanide added. If the slightest 
trace of iron be present, a distinct red colour will at once 
appear.” 

Ata recent meeting of the Chemical Society a paper was con- 
tributed, entitled ‘‘Contribution to the Chemistry of ‘Fairy 
Rings,’” by Sir J. B. Lawes, J. H. Gilbert, and R. Warrington, 
which, though not an engineering matter is one of much interest. 
The circles of dark green grass which frequently occur on pasture 
land, and which have been long known by the name of “Fairy 
Ring,” have attracted much attention from botanists and vegetable 
physiologists. Professor Way in 1846 explained this phenomenon 
as follows :—‘‘ A fungus is developed on a single spot of ground, 
sheds its seeds and dies. On the spot where it grows it leaves a 
valuable manuring of phosphoric acid and alkalies, &c., the ground 
then becomes occupied by a vigorous crop of grass, rising like a 
phoenix on the ashes of its predecessor; the grass crop is then 
removed and with it the greater part of the inorganic materials 
the fungus had collected.” Prof Way therefore attributed 
the effect chiefly to the inorganic elements. Experiments were 
made on the subject at Rothamsted, and in 1851—‘“‘ Jour. R. Agr. 
Soc.,” vol. xii., 32—it was stated that the manuring action was 
due to the nitrogen collected by the fungus rather than to the 
ash constituents. In 1874 an attempt was made to obtain direct 
experimental data on the subject. Samples of soil were 
taken from the inside of a fairy ring, from the ring, and outside. 
The quantity of organic carbon and nitrogen was carefully esti- 
satel, the mean results obtained were—nitrogen within the ring, 
0°247 per cent.; on the ring, 0°266 per cent.; outside the ring, 
0°281 per cent. Carbon within, 2°78 percent.; on the ring, 2°99 per 
cent.; outside, 3°30 per cent: The mtage of nitrogen and 
carbon is, therefore, highest in the soil outside the ring, and lowest 
within the ring, whilst the quantities found in the soil from the 
ring have an intermediate value ; it is obvious, therefore, that the 
growth of the fungus and the subsequent increased growth and 
removal of the associated herbage is accompanied by a consider- 
able reduction in the amount of the organic carbon and nitrogen in 
the soil, and that fungi have taken up organic carbon and nitrogen 
from a which was not available to the previously established 
vegetation, 


sat the same time, ata distance of 250 kilometres—155 
miles—namely, from Paris to Nancy. This he is said to effect by 


the use of stronger currents than usual, but this must involve — 


special construction of the telephone. 


M. CHEVREUL has probably enjoyed a longer working period 
than any other great scientific worker. About a month ago he 
communicated a paper to the Academie des Sciences, at the close 
of which he remarked: ‘‘ The observation is not a new one to me; 
I had the honour to mention it here at the meeting on the 10th 
May, 1812.” 


For some few years there have been various schemes for 
the supply of water to Wellington, Somerset, but ond this 
nothing definite has been done. The Local Board, however, 
evidently considering the present condition of ee unsatisfactory, 
have decided to obtain further assistance, for which purpose 
E. Pritchard, C.E., of Westminster, has been instructed to examine 
the district, and to report upon the schemes already submitted. 

THE Bulletin of the American Iron and Steel Association is 
responsible for the following statement :—‘‘ We have received a 
communication from Sir Titus Salt, of Saltaire, England, in which 
he informs us that he proposes to sail for this country on the 1st of 
March, intending to make a personal examination into the condition 
of the American iron trade, with the view of erecting blast furnaces 
in T if the outlook is favourable. He is president of the 
Dayton Coal end Iron Company, of Rhea county, Tennessee.” 

A FIRM in Paris has patented an invention for the instantaneous 
cylinder of the engine. ump sends the required quanti 
between two plate which are heated, and 
which there is only a capi space. The liquid spreading in a 
thin layer evaporates at once, without going into the so-called 
gr this — acts in the cylinder as fresh 

ormed steam. e speed of the pump is regulated by the engine. 
the pump being connected with the shaft 

A FINE opportunity, which should not be lost, of constructing a 
subway for gas, water, and electric mains, is offered by the construc- 
tion of the Inner Circle Completion Railway along Cannon-street. 
Along the whole length of this street a heading is made which is 
above the tunnel, and which will be filled in with earth unless the 
excavation is utilised for the construction of a subway. This 
might be done at a comparatively small expense, and thus save for 
ever afterwards the constantly recurring expense, and what is 
worse, street obstruction, by the operations of the gas, water, and 
electric companies. 

Ata — of the Lower Rhenish and Westphalian Engineering 
Association held a short time ago, Herr Gleim gave some detailed 
— as to the use of steel in the construction of bridges. 

e alluded to the fact that American engineers attach more 
importance to the extensibility of steel than to its possessing a hi 
degree of strength. In the standard bars used for the tests—8in. 
in length—the former quality must represent 15 to 10 per cent. 
before a fracture takes p The productions of American steel 
manufacturers have now, he remarked, a strength of 294 tons to 
354 tons per square inch, while the limit of elasticity lies between 
16 tons and 17 tons approximately. He further stated that from 
the fact of the limit of elasticity of steel being somewhat over the 
half of its ultimate strength, while in iron it is, he says, much less. 
American technical authorities claim for steel an advantage over 
iron in greater proportion than the difference between the relative 
ascertained ultimate strengths of the two substances, 

THE Galloway Gazette records the death of Mr. Thomas 
Wheatley, manager of the railway running into that town. Mr. 
Wheatley was born at Micklefield, near Leeds, in 1821. His 
parents intended he should study medicine, but in early boyhood 
he evinced a preference for railway work, and spent his spare 
hours in the locomotive works. hile still very young he was 
apprenticed for seven years on the Leeds and Selby Railway— 
now a part of the North-Eastern system. After completing his 
apprenticeship, he was employed for several years on the Mid- 
d Railway, and therea’ for seventeen years on the Man- 
chester, Sheffield, and Lincolnshire. The latter company he left 
to take charge of the locomotive department of the southern 
district of the London and North-Western, where he remained 
for five years, At the end of that time he went to Scotland as 
locomotive superintendent of the North British Railway. This 
———— e held for eight years. Mr. Wheatley leaves a 
widow and two sons. The elder son is assistant leetapstive 
superintendent on the North British Railway at Burntisland, 
and the younger, Mr. W. T. Wheatley, has been associated with 
his father in the management of the Wigtownshire line since its 
opening. 

Messrs. RoGERS BROTHERS, of Watford, some fifteen months 
since brought out a new system of making shale gas, which has now 
had trial enough to prove it. The shale oil is introduced contin- 
uously, but in small quantity, into a double retort. At the mouth 
of the inner retort the oil is injected by the aid of a jet of steam, 
which is led from a boiler through a pipe passing through the 
furnace which heats the retorts and by which means the steam 
becomes highly superheated. The retort consists of two tubes of 
different diameters placed one within the other, and the formation 
of the gas is commenced in the inner tube. Flowing to the end of 
this it returns along the outer tube through the annular space 
between the two, and is conducted thence to a washer in which the 
gas is simply passed through water and is then stored in a gas- 
holder for use, no purification except that of washing in water 
being necessary. The refuse oil from the retorts is saved and is 
used for making the gas in the same way as the shale oil. The 
result is a gas which burns with a very bright and pure white 
light, and with which there is no difficulty in distinguishing colours. 
It travels well, does not condense, and is, moreover, shown by 
analysis to contain neither sulphuretted hydrogen nor carbonic 
acid, so that the air is not vitiated and rendered prejudicial to 
health, nor do plants, books, and pictures suffer from its use, and 
as the successful experience of the Pintsch’ Patent Lighting Com- 
pany is lighting railway trains and buoys with oil gas for several 
years shows, the cost of the gas is very moderate, for it is stated 
to be somewhat less than 2s. per 1000 cubic feet. It can be manu- 
factured at existing coal-gas works with a very slight alteration. 


of the plant. This is being done at the Royal Paper Mills, at. 
‘Wandsworth, which are owned by Messrs. M vig endl Ue, 
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FRICTION HOIST. 


MESSRS. W. JONES: AND SON, BEWSEY FOUNDRY, WARRINGTON, ENGINEERS. 


Tue above engraving represents Messrs. Wm. Jones and Son’s 
patent high-speed friction hoist. This is one of the largest 
size made, and is double acting, as will be seen from the length 
of the barrels. The hoist has two driven shafts, with pulleys for 

and cross straps. The invention consists in the application of 

e two small friction driving wheels by means of the two 
short levers and cam motion and connecting rod when in work. 


By moving the first lever with a rod or line the hoist will either 
raise or lower the load, and stop or break. The other lever will 
reverse, lower, and . When heavy weights, say from 
10 to 45 cwt., have to be raised, the spur wheel and pinion are 
brought into gear. Thus Messrs. Jones do away with a 
multiplicity of gears for heavy weights, long levers are secured, 
and greater simplicity. 


WORSSAM’S GENERAL JOINER AND HAND FEED PLANER. 


THE LEPANTO. 

Tue Lepanto, launched on the 17th of this month, is sister 
ship to the Italia. The following description is partly abbre- 
viated from one given in King’s “ War Ships,” and copied from 
that work into Sir Thos. Brassey’s work on the “British Navy.” 
Side armour proper is dispensed with, the only plating beng 
about 19in. of steel-faced or steel armour on the barbette tower, 
and horizontal armour in the form of a deck 4ft. 6in. below the 


only means of ing stability when the sides are penetrated 
soar Shorenaatiae. The third, or ba deck, is 14ft. above 
the water-line, and upon it are to be ied twelve guns of 6in. 
calibre, and 7ft. 9in. above this, and 25ft. above the water-line, 
is the fourth or upper deck, supporting the casemate ba a 
7ft. 6in. in height, in which are to be placed nag ye guns 
quadrantal shields at each extremity of the oval. e guns are to 
be fired en barbette, being supplied with ammunition from below 
the armoured deck through armour-plated cylinders or shafts 
of 9ft. inside diameter. In Tue Encinggr of February 28th, 
1879, is given a full description of Admiral Albini’s proposal for 
loading these guns, with wood engravings. The gun itself, with 
the hydraulic gear now fitted to its carriage, was illustrated 
in Tue Encrveer of January 26th last. 

M. Dislére, in the Revue Maritime, gives further particulars as 
to the Italia and Lepanto. Each vessel is to be propelled by 
two screws of 19ft. diameter, each of them being worked by an 
engine of six cylinders. The power expected is 18,000-horses, 
giving, it is hoped, a speed of sixteen knots. The usual 
amount of coal is 1500 tons, but 2500 can be carried. At low 
speed the fires might be kept in for six months, The principal 
dimensions are as follows :— 


Breadth of beam at water-line.. .. .. .. .. 72ft. 9in. 
Breadth of beam at upper deck bis 65ft. 
Draught of water forward .. oe 25ft. 
Draught of water aft ° oo 30ft. 

of water mean 28ft. 
Area of imm as 1770 sq feet. 
Displacement at load draug! 1148 to 


| 


Height of top of tower above water-line .. .. 
Height of upper deck above water-line forward 
Le ef of upper deck above water-line aft .. .. 


3 
BS 
FREE 


Depth of hold under lower deck .. 
Extension of ram beyond forward 
Distance of point of ram below 


Zz 
& 


Length of shi; 
The estimated weights of the hull, armour, &., are approxi- 


a8s 


mately as follows :— 
Armour of armoured deck - 
Ammunition shafts 246 
eys 552 
Total weight of armour ++ «+ 2898 tons. 
backing 114 tons, 


The boilers were designed and made by Messrs. Penn. The 
engines are two sets of the three-cylinder vertical inverted type, 
on each of the two screw propeller shafts, making twelve 
cylinders in all. Twelve of the boilers will be located 
in three groups aft of the engines, and fourteen in 
the three groups forward of the engines. The after boilers 
are placed sufficiently high above the keel to admit of the passage 
of the screw shafts under them. The engines are of the same 
type as have been supplied by Messrs. Penn to the Northampton 
and Agamemnon, the cylinders being of equal diameters, applied 
to cranks set at equal angles. The steam and exhaust valves 
are so arranged as to allow of the engines to be worked either on 
the compound or non-compound system, as desired. 


MorE ABOUT THE WEATHER Forecasts.—The Rev. A. W. 


were 131 right, 132 partially right, and 102 totally wrong, but 
implies that, all the same, h f baro 
From the North and East of England his co ndents agree 
with those of the public prints in thinking the forecasts worse 
than useless. One correspondent reads them to eae a healthy 
action of the liver, by having a good laugh at their inconsis 
with fact; and many others are astonished at the Meteorologi 
Society continuing thus to stultify itself publicly. .**I may add,” 
one writes, ‘‘ that here these prophecies are ludicrously incorrect ; so 
much so that I would rather be guided by their opposites.” Another 
‘* Hortator,” is much inclined to agree with ‘‘ M.A.,” 
from another “ Parso ” concerning the forecasts as given to 
the daily papers. He finds they certainly do not foretel the weather 
exactly, but he has always found that they give one & good idea of , 
what it is likely to be. ‘‘This branch of science, if I may be 
allowed so to call it, is as yet in its infancy, and there is every 
reason for believing that it may some day reach still greater 
accuracy. y, then, discourage efforts likely to prove so useful?” 
We would again urge the importance of forecasting the weather, at 
least as far as the very important element of rain is concerned, by 
observations on the rain-band, as proposed by Prof. Piazzi Smyth. 
carried out some observations, with the result 
that we find the forecasts as regards London, about as often right 
as Wrong. 


fire from the guns. The hull-is-of-steel-sheathed- with wood,’ 
the lines fore and aft being very fine. Itis constructed with the 
a usual double bottom Sft. in. between the skins amidships, and 
divided into numerous separate cells. Great is to 
water-tight bulkheads extend for the length of 264ft. 6in. 
in the m8 These, together with the transverse bulkheads, 
De divide the hull into fifty-three large compartments which are 
— — >) again subdivided horizontally by four water-tight decks. 
 — — The first of these is the armoured deck above mentioned, which 
tre extends from stem to stern, and is incurvated at both extremi- 
= i ties, meeting at the bow the extreme point of the ram, and thus 
E? i adding material strength where most needed in the event of 
— a i ramming anenemy. Immediately above this armoured or lowest 
| deck is another 6ft. above the water line, constructed of thin iron 
= = H = a or steel and covered with wood, Theside compartments between 
=x = za i ) =| this and the lower deck just named, which are divided into 
= A\ water-tight cells, are to be filled with cork, as in the Inflexible. 
There is, however, this important difference, that whereas the 
\ ~= last-named ship has a long citadel in the middle of her length, 
/ OM" 4 | sa ! “SS : protected by heavy armour and relies upon cork only at 
\ extremities, in the Italia the cork and water-tight cells afford the 
| == | \ = 
( ) j = A 
_ = 2 
a | ABB AAA = BA 
AT between diculars.._.._.. .. 400ft. Gin. 
| Breadth 
of 
Height 
Height 
Height 
Depth of 
j 
thay | 
| 
/ 
/ 
| ‘ 
‘ iy Owen writes that he has received many letters in answer to his, 
. \ Ni from which he gathers, on the whole, that the forecasts are of no 
| \ == | practical value, and that very few people, if any, have such faith 
ee i \ ae hae ——_ in them as to guide their actions by them, or prefer them to their 
barometer. The forecasts seem to be much more correct in Dis- 
tricts 4 and 5 than in any other. Several correspondents from 
these districts express themselves quite satisfied with their correct- 
ness. One observer writes that last year, in District 5, there 
| 
Tue machine illustrated by the accompanying engraving has 
been recently improved by the makers, Messrs. S. Worssam and 
, Co., Chelsea. When it is said that the machine may be called a 
Po general joiner, its description is almost complete, but it may be 
noticed that the complication attending the use of automatic | 
feed is dispensed with by using hand feed, which, for a variety of | 
work, has great advantages, as the operator can at will feed | 
according to the nature and quality of the material being | 
: operated upon. By means of this machine, stuff may be surfaced | 
and trued up, ordinary and circular mouldings stuck or worked, | Water-line consisting Of JID. 0 e carries four - 
and boring, mortising, tenoning, and grooving from }in. to 1}in. | strong breech-loading 100-ton guns in the centre barbette 
wide effected by it. The saw table rises and falls, and is fitted | tower, which is of peculiar shape, and consists of a 
with fence, false fence, tenoning clamp as shown, and cross | wall enclosing two turn tables placed diagonally like the 
cutting plate for squaring and mitreing, &c. turrets ef the Inflexible, and se arranged as to permit of all-round 
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PETROLEUM BURNING FURNACES, SARATOFF WATERWORKS. 


END VIEW 
OF ‘BURNER 


WE have so frequently been asked for information concerning 
the employment of liquid fuels on a practical scale that we are 
glad to acknowledge our indebtedness to Mr. W. Golden, C.E., of 
the Saratoff Waterworks, for the drawings which we give on 


page 228, and description of the apparatus successfully employed 
‘or several years ab these waterworks, The apparatus is similar 
to that employed in the steamboats on the ube and Volga. 


quantity of 
epee and refuse brought up the Volga last year was about 

The drawings of the boiler-house—Figs. 1 
and 2—will show how simple the arrangements are. The 
material is carted to a well in the engine-house yard, whence it 
is pumped through a 2in. pipe into the small tank fixed over the 
boilers; from thence it descends by the copper pipe into the 
burner, at the mouth of which it mixes with the steam coming 
by the other small pipe direct from the boiler. One fireman is 
sufficient for two boilers, as there is little to do, except to regu- 
late the admission of petroleum and steam, so as to insure com- 
plete combustion. With the most ordinary care there is never 
any smoke from the chimney. The engines at the Saratoff 
Company’s waterworks are worked with 60]b. steam, and stand 
always eight to ten hours during the night, and as they cannot 


the lower of the bridge. But this applies only to burners— 
shown at 3, 4, 5, 6, and 7, and at 11 and 12—which 
throw a long, i while the burner—Figs. 13 to 17— 


refuse, did not show any special wear or injury that could have 
arisen from the use of the burners, and Mr. Golden thinks there 
is no fear of special injury to the boilers if proper care is taken 
with the bri The 
burners— 


. As anexperiment he found the burner work equally 
well with 30 Ib an 


to get 
" drawings 


it 


MR. W. GOLDEN, SARATOFF, ENGINEER. 


with the petroleum before leaving the burner, instead of meet- 


ing together at the actual point of burning. This material costs 
at Saratoff 25 kopeks the poud, or 15°50 roubles the English ton, at 
present exchange £1 11s, only other fuel obtainable at Saratoff 
is fir wood. This is sold by the Peterick, containing 571 cubic 
feet of wood, not solid, but stacked billets: Careful experiments 
have shown that for steam generating, 98 to 100 pouds of oil 
are equal to one Peterick. This Peterick costs 42 roubles, 
while 100 pouds of petroleum costs 25 roubles; There is, therefore, 
a very great economy in the use of the petroleum. The engines 
are beams, with high and low-pressure cylinders, and plunger and 
bucket pumps. The lift to reservoirs is 335ft., with half-a-mile 
of main. Steam is cut off at half stroke, and the engines 
lift 14,000 vedros, or 38,000 gallons per hour, employing 7% pouds 
of the petroleum refuse per hour, or 270 lb. Engli As the 
engines indicate 90-horse, this gives 3 Ib. of fuel per horse-power. 
These results are not from experiment, but actual working of the 
last three years, during which Mr. Golden has found only frac- 
tional differences in the fuel employed. The quantit;7 of fuel is 
calculated from the actual amount of petroleum used for all 
purposes during the month divided by the actual number of 
urs run. 
Mr. Golden disclaims all credit in the invention of the 
burners, and says he has oy «4 tried them, and found which 
worked to the best advantage for his company. The burner— 
Figs. 3 to 7—was, he thinks, patented by Mr. Sintz, engineer 
to the Mercury Company, owning steamboats on the Caspian 
this company being the first in that part of the world to 
employ this material, and as long ago as 1875. The burner— 
Figs. 11 and 12—was made by a mechanic in Saratoff.as a cheaper 
form of burner, and that shown at Figs. 13 to 17 is patented, 
and is, he believes, the property of a Mr. Smith of Petersburg, 
who is agent for the firm of Nobel and Co., the largest dealers 
in petroleum, &c., in Russia. These gentlemen have given great 
attention to the ae of petroleum, and have patented 
several forms of improved burners quite lately. 


PIG IRON BREAKING MACHINE. 


Tue machine for breaking pig iron which is illustrated by the 
annexed engraving is made by Messrs. James Evans and Co., of 
Trumpet-street, Gaythorn, Manchester, and is one the want of 
which has long been felt by steel makers and large founders. The 
construction of the ine is evident from the engraving, 


in so far as it is necessary to explain that the reci 
jaw arm receives its motion from an excen fi 
on the pulley shaft, which is of steel. It may also be 


}| remarked that as the pig may by its aid be broken into 
uniformly short pieces, the melting costs less, a saving which is | district 


added to the saving in labour. 


FLANDERS’ PATENT CRANK PIN MACHINE. 
Tus machine for turning in position, and while the 
self- jaws at one end to the of the pin, upon 
which there ition by bolts 
passing through the spokes of driver, stoek eentre is 


‘| little to be said. beyond what is known generall 


then run up, and if the pin is not bent it will exactly fit, in the 
old centre, holding the outer end true; if it does not come 
exactly central, the tool is pushed down and turned around the 
outer collar, showing exactly all the variation; the old centre is 
then chipped till it does fit. The cut shows the cutter bar, and 
its gear driven and fed either way by the crank interm: liate 
gearing, which gives motion to the screw. The cutter is bent 


and fastened by a set screw in the extreme end of the cutter bar 
and is‘readily applied to the work and fed by a nut moved by a 
screw as before mentioned. We understand that it isin use on 
the Pennsylvania, Chicago and Grand Trunk ; Quebec, Montreal, 
Ottawa and Occidental ; Fonda, Johnstown and Gloversville ; 
Union Pacific, and other railways. 


Navat Enoinger APPOINTMENTS.—The following 
have been made at the Admiralty :—Henry Benbow, chief sam, 
to the Antelope; Benjamin R. King, engineer, to the Hector, 
additional, for service in the Avon; and Oscar G, Egan, engineer, 
to the Antelope. 


Mr. ABEL ON Expiostves.—Professor Abel, F.R.S., chemist to 
the War-office, and head of the Chemical De 
Arsenal, read a paper at the United Service Institution, on 
last, March 16th, the chair being taken — Spottiswood 
F.R.S., President of the Royal A 6 ma of cl 
interest that were touched on were the recent attempt to do mis- 
chief by firing an explosive at a corner of the Home-office, and the 
new substance ‘‘ blasting gelatine.” With regard: to the attem 
at the Home-office, in the present. state of the ~sstae goon 
which Mr. Abel as well as Colonel Majendie is engag Peer hn 
'y, namely, 
there is every mark of 'the explosive having been of a most violent 
nature, probably consisting mainly of ni! lycerine. The new 
explosive “‘ blasting gelatine,” invented by Mr. Nobel, consists of 
nitro-glycerine taken up by collodion cotton, Mr. Abel had often 
wished to produce a similar compound by the union of gun-cotton 
and he considered theoretically very perf 
because in the explosion of te ee is in excess, 
in gun-cotton carbon, These might be in judicious 
pound of the two ee Mr. Abel, however, di 


solid, which may be used very much in the way dynamite is used, 
but it is much stronger, having the inactive absorbent replaced 
an one. It is not to handle, being o 

a tion. Like dynamite it is very liable to freeze in cold 
weather. 


THE New Satur or New Yorx.—A despatch from 
Warsaw, N.Y., dated February 13th, states that the representative 
of @ syndicate of English capitalists has selected that new salt 
fon ew a site for large works for the manufacture of caustic 


year, Investigation of the brine underlying Warsaw proved it to be 

of the exact strength and the salt of the desired for manu- 

e expectation e ba ng com soon 

erection of extensive soda works, to mr 4 


em: ent to 
1000 men, and to have a capacity to 100,000 
eek, Experi salt manufacturers assert that th 


Prospectors, 
builders, speculators, and capitalists 


PLAN OF BURNER 
FIG.S Fic.12 ll 
— | | 
] 
after the kerosine has been extracted by distillation. It is called = : 
by a Russian word signifying “that which remains,” which i 
is translated as refuse of petroleum. It is the product from ; 
which is extracted the mineral oil so largely used in the country - 
for lubricating machinery. Mr. Golden first tried the material <a = 
in 1875, but the price was too great to allow of its adoption, and a _ CO ————— = fe / 
it was only in 1879 that the price fell sufficiently to allow it to i ee =|. =528 
compete with wood as fuel. The wood fuel has increased some {/——— mpc == |= = 
50 per cent. in price, so that nearly all steamers on the Volga =| 1 =a i 
employ the refuse, and the demand being so great, it is now S : = ; 
é burners Without steam, the man in charge e 
burner when the pressure gets down to 151b., and works till 
there is a pressure of 301b.; so that in the morning they have a 
15 Ib. to 201b. pressure to start the boiler. This costs about two 
pouds of petroleum, and takes about a quarter ofanhour. With Se ee 
this pressure to commence with they obtain a full head of steam | | a 
in about twenty minutes in the morning. The boilers being 
tubular, it has been found necessary to protect the tube plates by 
raising the bridges and lining them with fire-bricks to protect 
the tubes from the direct action of the flame jet; also to keep 
the burner a little out of the horizontal, to throw the " a 
owing to the shape of its mouthpiece, disseminates the flame Pom SS "i SS 
all round the furnace, and does not destroy the bridge lining $e \\ WB, : 
in double the time taken by the others. The bridge linings with f , a , 
the first of these burners require replacing about every four months. 
A careful survey of the boilers, after three years’ work with the ¥ 
shown at 13 t 17 doos not cause’ oneal of this nolo, but Mr | which Mr. Nobel has been so‘successful. The substance is a soft 
Golden attributes a great deal of this to the employment of a. 
igh-pressure steam, which pressure is more than is absolutel : 
A &. 
or burning only in‘a spare er. / i 
of the burners sufficiently explain themselves, but | 
en gives thefollowing description: Inthe — Li J 
to 7—the flow of the petroleum is regulated by the handles AA,| ~~“ bi, 
which enlarge or diminish the orifce at. the junction with the 
steam. One-eighth of an inch is sufficient for the petroleum, 
| but it is occasionally necessary to open H tin. or more, in = : @. _ = == For this comm country now relies solely upon Europe, mere 
case of any impurity in the petroleum, which might close == 
the orifice. The supply of steam is regulated by the wheel B, is — A = 
attached to the end of the rod which opens or shuts the orifice 
at po) The — D ethos the stop cocks for shutting off the 
supply of petroleum and steam when stopping or starting. E is 
the cock for et ing the burner, but is quite superfluous. The 
burner-—Figs. 11 12—is so simple it requires no explanation 
can oly be doue by placing under the plats A In all towns 
Figs.11and12, It is much less costly, but works very well, the eee investigate. Pifford, on the Rochester, New York, ‘ 
eat te : ing that it is lia be delphia ; Castile, on the Erie; and Pike, on the Rochester and 
Being Pittaburg, will sink wells, In Wyoming and Greggsville salt has 
petroleum. The burner—Figs. 18 to 17—is by far Leroy has two wells which produce brine of 
the varying strength. Warsaw seems to have all the natural 
noise, burns 2 to 8 per cent, less fuel. The petroleum advan Horta and men locate their wells here 7 
passes by the inner pipe, regulated by wheel D, while the ing to town daily 
steam enters this pipe by slots cut in the pipe at OC, and mixes over tes.—; merican. q ; 
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A DESCRIPTION OF A METHOD OF INVESTIGA- | & 


TION OF SCREW PROPELLER EFFICIENCY.* 
By Mr. R. E. Froupe. 

THE main of this paper is to describe and justify a parti- 
cular met! of investigation of the subject of screw propeller 
efficiency by means of experiments on models. The distinguishing 
characteristic of this method of investigation is that it divides the 
subject into two — branches, viz.: (1) The efficiency of 
screws working by themselves in undisturbed water; and (2) the 
manner in which that efficiency is affected the screw being 
brought into conjunction with the hull of a ship, in virtue of the 
interaction of the screw and hull. The first step in the analytical | 
investigation of propulsive efficiency is the division of the total | 
efficiency into the component elements of “ screw efficiency ” and | 
“‘ hull efficiency.” It appears convenient to preface the explana- 
tion of the constitution of these elements by some description of 
the experimental apparatus -y xg The screw is mounted on 
the forward end of a shaft 3ft. Gin. long, the bearings of which are 
bracketted down from a frame above the water level, and which is 
driven with mitre gearing at its after end by a vertical spindle, 
the top ing of which is in the above water frame. This 
above water frame is mounted on a delicate parallel motion, 
constraining it vertically and transversely, but leaving it perfectly 
free fore-and-aft-wise ; and its tendency to fore-and-aft motion, 
which consists of the forward thrust of the screw minus the resist- 
ance of be mechanism in the water, is measured yee by 
means of a spiral spring, recording its extension on a revolving 
paper cylinder. The whole is mounted on a truck running on the 


su, a set of experiments with the apparatus already described, 
to ; made with oy given screw without model in front, at one 


the like the thrust curve, it intersects the 
rises at first as the 


again cy 
sequently somewhat indefinite, and it results that a given screw, 
efficient within a range of thrust value. 

The diagram or set of curves just described, viz., thrust and 
turning force curves, and their derivative the efficiency curve, 
exhibits completely the performance of a given screw at given 
linear speed of advance through water. Similar diagrams 
of course, be constructed for other linear speeds, this might 
presumably be done by making several sets of experiments at 
various speeds if necessary. ere is, however, a very simple 
theoretical law for expressing the relation between such 
curves for different speeds, which experiment proves to 
be vi fairly correct even for the greatest differences 
of oot that we ever have to deal with, and which, for minor 
differences, may be considered as absolutely accurate. This law 
we will now consider. Suppose, then, that we commence with a 
diagram for a given speed = V, and that in this diagram, at revo- 
lutions per minute = R, we have thrust = T, and turning force 
=F. Let the speed be now changed to V). the revolutions per 
minute remain = Ras before, the travel per revolution will be 
increased, the a at which the various parts of the screw blades 

wi 


cut the water , and the conditions of operation will 
be thereby metamorph: in a manner which will defy accurate 
calculation. If, on the other hand, the revolutions per minute 


are changed in the same proportion as the speed, and become R, 


Fi6.2 
4y 


ST 


& 
& 


dtev* per main 


straight and level railway, which extends throughout the length of 
the experimental tank 1}ft. above the water surface. The vertical 
spindle which drives the screw is driven by means of cord belts and 
a — of poly-grooved pulleys, by the truck wheels, so that by 
duly speeding those pulleys any desired proportion of ro speed 
to linear speed of advance—or, in other words, any desired linear 
travel per revolution—can be rigorously assigned to the screw. 
Any desired linear speed can be assigned to the truck by the 
, anege of the engine which drives it. The final cord belt which 
ives the spindle passes over a system of delicate levers and 
pulleys, by which the difference in the tension of the two parts of 
the belt—which is the measure of the turning moment applied to 
the mechanism—is automatically recorded on the same cylinder as 
the fore-and-aft force of the frame. When twin screws are used, 
screw its own frame, the two frames being mounted, at 
their proper distance apart, on the same parallel motion, the 
driving belt —_— successively over the sheaves on the two 
vertical spindles, so that the diagram in that case records the sum 
of the net fore-and-aft forces delivered by, and the sum of the two 
sens Soman applied to, the mechanisms of the two screws. 
For eliminating the resistance of the framework, &c., to its 
Passage through the water, from the recorded fore-and-aft force, 
and the friction of the bearings, &c., of the mechanism, from the 
recorded turning moment, so as to convert these measures into true 
thrust delivered by, and true turning moment applied to, the screw, 
various expedients are adopted, which space will not admit of my 
describing here. In the experiments, the truck carrying the 
apparatus above described is joined to the somewhat similar truck 
running on the same railway which is used for experimenting on 
the resistances of models, the model being for this purposeattached 
beneath it. When the two trucks are joined the model may either 
be attached in its place or omitted, and the screw experiments 
accordingly made either behind model or in undisturbed water as 
desired ; or, again, either the screw may be removed from the shaft 
or the trucks disconnected, so that the model also can be tried 
either alone or with screw working behind. The apparatus that 
carries the screw measures the tbrust, speed, turning moment, and 
revolutions minute, consequently the experiments on screw 
working without model in front determine the element of ‘‘ screw 
efficiency ” proper ; that is to say, they show the power expended 
in performing a given amount of useful work by maintaining a 
given thrust at given s The experiments on resistance of 
model alone measure the useful work to be done. The comparison 
of these records with those yielded by corresponding experiments 
with model and screw in combination show the modifications 
introduced into the results by bringing the model and screw into 
conjunction, and these imodifications constitute the ‘‘hull effi- 
ciency.” Now, these modifications are two in number, viz., the 
effect of presence of screw upon resistance of model, and the effect 
of presence of model upon efficiency of screw. The former effect 
consists in what has been termed the “augmentation” of the 
resistance of the model by the action of the screw, an effect which 


* Read at the Twenty-fourth Session of the Institution of Naval Archi- 
tects, 16th March, 1883, 


Revi cf screw per . 


has been stated, measures revolutions per minute, thrust, and 
turning moment, and the results of the experiments may therefore 
be represented by diagram in the manner shown in Fig. 2, where 
the thrust and turning moment are plotted as ordinates to an 
abscissa scale of revolutions per minute. We thus obtain curves of 
thrust and turning moment for a given screw at given speed and 
varying revolutions. Such curves possess the following charac- 
teristics, which are common to screws of almost every design. 
The thrust and turning. force curves both, of course, ascend with 
increasing revolutions. They are slightly concave upwards; but, 
nevertheless, do not become even approximately tangential to the 
base line which, if they are produced far enough, they intersect at 
an angle, such intersection being necessarily at higher revolutions 
in the thrust curve than in the turning moment curve. 

Now for the measurement of efficiency. At any given 
number of revolutions per minute, the energy in foot-pounds 
consumed per revolution in driving the screw is equal to 
the turning moment in foot-pounds of moment multiplied by 
2x w#. The energy delivered per revolution by the thrust of the 
screw is the thrust in pounds multiplied by the linear travel or 
advance, per revolution, in feet. é efficiency, therefore, being 
ratio of energy delivered to energy consumed, is the former divided 
by the latter, namely, . 
— thrust x travel per revolution 

turning moment x 2¢ 
or, which is a more convenient form— 
thrust 

travel per revolution. 
If, then, we multiply all the ordinates of the turning-moment 
curve by the factor 
travel per revolution 
that the ratio between its ordinate and corresponding thrust curve 
ordinate at any point in the diagram indicates the efficiency at 
that point. This curve is also shown in Fig. 1. 

It will be seen that * effect of multiplying the turning moment 

by the factor Samal ga bein? is simply to convert it from 
absolute turning moment, or turning force measured at a unit 
radius of one foot, into turning force measured at a radius whose 
circumference is equal to the linear travel per revolution. The 
new curve, therefore, represents the turning force measured in this 
manner. For convenience we may term it the curve of “‘ turning 
force,” as o “turning moment.” The “thrust,” 
then, divided the “turning force”—or turning moment 


turning moment x 


» we get a new curve, such 


2 4 
travel measures the efficiency; the ratio 
of the 


eellesien of the thrust and turning force ‘curves ma 
ly be measured at successive points in the diagram, and 
an efficiency curve thereby constructed. Again, see Fig. 1. 

The prominent characteristics of this efficiency curve are common 
to almost all screws. Its ordinate is necessarily zero at the point 


= R21), the travel per revolution remains ‘unchanged, so does 
| Vv 


| the slip ratio, and so also do the angles at which all parts of the 
| blades cut the water. The stream-line motions involved will con- 
sequently be unchanged in arrangement, the speeds at all points 
in the stream-line systems being simply changed in the same ratio 
| as the linear speed of advance. The directions and relative pro- 

portions of at a acting on all parts of the screw blades, 
| whether due to friction or pressure, will therefore remain un- 
| changed, and their magnitude will be simply proportional to the 
| square of the linear speed of advance. The items or component 

forces being alike changed in this ratio, the totals or resultant 
forces of thrust and turning moment will be changed in the same 
ratio, and so will also the ‘‘ turning force,” since this is turning 

2¢ 
lu 

par and the travel per revolution re- 
mains the same. In changing speed V into Vj, then, the original 


revolutions are multiplied by vs and the original thrust and turn- 


moment x 


ing force are alike multiplied by (yy: The efficiency, therefore, 


which is thrust divided by turning force, remains unchanged. 

To illustrate as completely as possible the relations which these 

itions establish between the diagrams severally expre 

the pape sca of a given screw at different , I show in 
Fig. 3 a series of thrust, turning force, and efficiency curves for a 
given screw at four different speeds. A, E,, A, &c., are the 
several thrust curves, the corresponding turning moment curves are 
shown by somewhat similar dotted lines, and ec,, &c., the correspond- 
ing efficiency curves, It will be seen that the four curves of 
must be reproductions of one another on different scales, the zero 
of ordinate and abscisse being common to all, the abscissz scales of 
all being proportional to the speed, the ordinate scales of the thrust 
and turning force curves being proportional to the square of the 
— and that of the efficiency curves being constant. It 
also follows that if any points, as B,, be taken in the thrust 
curve, and corresponding points }, in the corresponding turning 
force curve, at certain revolutions minute; and if points at 
the “‘corresponding” revolutions to these—that is to say, at revo- 
lutions bearing the same ratio to the speed and giving the same 

ip ratio—be taken in the thrust and turning force curves of 
other speeds; and if the successive Do ois of equal slip ratio be 
| joined by curves, these curves will be parabolas, originating 
| at the zero of revolutions. Also, if the corresponding points 
| be taken in the efficiency curves, the successive points, 6b,, &c., 
will fall in a straight and level line. I should here point 
out that the above train of reasoning also establishes a theoretical 

w for ex ing the relation between the performances of similar 
screws of different absolute size; namely, that at the ‘‘correspond- 
| ing” revolutions, i.c., the revolutions of identical slip-ratio, the 
cfficien cy is constant, the thrusts and forces being, for 


turning 
linear speed, ional to the squares of the dimensions. 
‘the speed ol Ghrough Wis 


water 


y measured by the comparison of the resistances of the 
model with and without screw working behind. The second men- 
tioned effect consists in the fact that, behind the model, the screw | he point where maximum efficiency is obtained. whence it de- 
is working in water in a certain state of motion, and that, in con- 
sequence of this motion, to maintain a given thrust at given speed 
behind the model, consumes a different amount of driving | 
power—in all ordinary cases less—than in undisturbed water. This ; 
difference in consumption of power is, of course, indicated by the 
g comparison of the recorded performances of the screw with and 
without model; but this comparison, when pursued in detail, 
indicates not the amount merely, but also the cause of the | 
difference in consumption of power. This cause is the for- | 
ward motion of the wake water in which the screw is | 
working, and our experiments prove that, complex and varied as 
are actually the motions of this wake water, the net effect of this | 
state of motion upon the screw is practically identical with that | 
which would be produced by a mere uniform forward current, the 
forward speed of which, and the saving in driving power due to 
which, may be measured in a very ~—— and trustworthy manner 
by the method of mongers described. To show how this is the : 
case we must study the matter in greater detail, commencing with 
he performance of s ws in undisturbed water. First, then, let us 
inear speed but at various ro ary speed 0 "EVOLUUIOILS Per j 
ranging, let us suppose, from the revolutions which would about give 
no thrust—and at which, therefore, the screw would nearly turn 
of itself—to about twice that number of revolutions; in other | 
words, from no slip to about 50 per cent. slip. The apparatus, it | 
|| 
\ / | 
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to be V, and its speed through the wake water in which the screw 
works to be V,—so that the forward speed of the wake water is 
V-V,—it is clear that the screw will be circumstanced precisely as 
when working in undisturbed water at speed V,. If working at 
the same revolutions, the thrust will be the same, and so also will 
the turning moment. The linear travel or advance per revolution 
will, however, be ter in the case of the screw behind the model 
in proportion as V is greater than V,, and the “ turning force” — 
as measured for efficiency—will therefore be less in the same ratio, 
The thrust = the same, the efficiency of the screw working 
behind model will accordingly be greater than in still water, in pro- 
portion as V is greater than Vj, and if we call the efficiency in the 


still water = E, the efficiency behind the model will be E x 
1 


The measure of the gain in efficiency due to wake is, then, the 
proportion between V and Vj, and at ane V; in undi 
water, the thrust of the screw is the same for the samerevolutions 
as behind model at speed V. Now from what we have seen above 
—Fig. 3—concerning the performance of screws in still water, it is 
obvious that a given thrust with given revolutions in still water—a 
given single “spot,” in fact, on the diagram shown in Fig. 3—isiu 
@ given screw consistent with but oné linear speed and no other, 
If, therefore, we find that with model speed V we get a certain 
thrust for certain revolutions, and that we get the same thrust for 
the same revolutions in still water at speed V,, we know that the 
speed of wake must be V—V), and that the efficiency of the screw 
when working behind the model must be its efficiency in the still 


water experiment, multiplied by. The criterion of the speed of 


the wake, therefore, and of the consequent in efficiency, is the 
comparison of the thrust curves given by 
model and in still water. What are the facts yielded by the ex- 
riments behind model and in still water, taken together? We 
ve (1) the thrust and revolutions of the screw working at bm 
V behind model; (2) the thrust and revolutions, each identical 
with the foregoing, at speed V, in still water; (3) the turning 
moment at the same s in still water, which we menor state 
in the form of turning force as measured for efficiency. e then 
infer, on the assumption of a uniform wake, that the turni 
moment behind the model will be the same as in still water, an 
that the pata | force will therefore be less in the ratio in which 
V; is less than V. But we also have, recorded by the experiment 
(4), the actual turning moment behind model, which in the same 
manner we convert into turning force; and the degree of agree- 
ment between this actual turning moment or turning force—it 
does not matter in which form the nen is made—with that 
1 from the experiments in still water, is a criterion of the 
sufficiency of the assumption that the disturbance of water which 
we term the ‘‘ wake” amounts in effect toa mere uniform forward 
current. In order, in the case of any individual model and screw, 
to determine the “‘ hull efficiency,” or, in other words, the pro- 
pulsive efficiency in so far as it is affected by the characteristics of 
the hull, and is not determinable by experiments in still water, 
the only records we have to make use of are (1) the resistances of 
model with and without screw, which give the loss by ‘‘ augmen- 
tation” of resistance, and (2) the thrust of the screw with and 
without model, which give the gain by ‘‘wake.” Records of turn- 
ing force behind model are not required at all, and although in 
most of the experiments which I have made such records have been 
taken for the purpose of testing the validity of the hypothesis on 
which the measure of the ‘‘ wake ” gain is , they serve no 
other purpose. The resistance and thrust records above mentioned 
evaluate the two elements of “‘ augmentation ” and “ wake,” which 
together constitute the ‘bull efficiency,” and whatever further in- 
formation is required to determine the total propulsive efficiency can 
be obtained from experiments with screws alone. ‘The experimental 
investigation of the whole subject of propulsive efficiency. accordingly 
divides itself into two sections: (1) Experiments on screw thrust 
and model resistance to determine ‘hull efficiency ;” and (2) 
experiments on thrust and turning force of screws in still water, to 
determine ‘‘screw efficiency.” Fig. 4 is a typical diagram showing 
the results of a single set of such experiments, viz., the complete set 
necessary for ascertaining the “augmentation” and ‘‘ wake” 
values for a single model with its screw, at one speed which we 
will call V. The speed of the experiment with model and screw 
equals 297ft. per minute ; the speed of the experiment with screw 
without model 250ft. per minute. ACE G, thrust of 
screw with model; aceg, turning-force of screw with model; 
B DF H, thrust of screw without model ; bd fh, turning-force of 
screw without model; / m, resistance of model without screw; 
m p, resistance of model with screw; 0 0 0, results of indi- 
vidual experiments with model and screw; + +, results of 
individual — with screw without model, or model with- 
out screw, e set comprises the three essential kinds of experi- 
ment, viz., (1) Experiments on model without screw; (2) experi- 
ments on model and screw together; (3) experiments on screw 
alone. The last two kinds of experiments, namely, those 
made with screw, each comprise several successive experiments 
at different numbers of revolutions per minute. The recorded 
forces in these are plotted as ordinates to a base of revolutions, and 
the ‘‘spots” so given are joined by curves. We thus get three 
curves: (1) The curve of thrust of screw behind model; (2) the 
curve of corresp g—augmented ist of model; (3) the 
curve of thrust of screw in undisturbed water. The ordinate 
repesessains the resistance of the model without screw may be 
iridicated by a level line drawn across the . 
Now, when experiments such as we are here considering are 
being made, it is generally the case that the curve of resistance of 
model without screw has already been ascertained; not unfre- 
quently, also, the thrust curve of the screw in still water, at a 
speed sufficiently near to Vj, has already been ascertained for other 
purposes, It may be thought that in such cases the speci 
experiments on model without screw and screw without model, to 
compare with those with model and screw together, might be dis- 
pensed with. But it must be remembered that in the experiments 
we are now considering we are concerned with not the abso- 
lute values of the resistance of model and thrust of screw, 80 
much as with the differences between those values when 
model and screw are separate and when in combination; 
therefore, in view of the slight ual or occasional changes 
in resistance of model and in thrust curve of screw which 
are found to arise—mainly, as I imagine, from variations in sur- 
face-resisting quality—it is desirable to make all the experiments 
concerned in the measurement of the “augmentation” and ‘‘wake” 
in any given case, within a short time of each other. It is, there- 
fore, generally necessary to take s; experiment on model with- 
out screw, and screw without model, to compare with each set on 
model and screw in combination, 
Let us now examine the character of the curves which exhibit 
the results of these experiments. We will first deal with the 
results of model and screw in combination, which consist of a 
thrust curve of screw, and curve of corresponding resistance of model. 
The point to be noticed here is that as the thrust increases, so also 
does the augmented resistance, thus showing that the augmentation 
is not due to the mere presence of the screw in its position, but 
to the amount of thrust produced, the suction exerted in front 
of it, which causes the augmentation, being the essential courter- 
= of the sternward ejectment of water, which produces the thrust. 
e augmentation is therefore a function of the thrust, and we 
ought to regard it as a @ percentage drawback or discount 
from the generated thrust, whereby the thrust available for ovcr- 
coming the natural hull resistance is less than the thrust actually 
generated. I¢ is therefore better to term it ‘‘ thrust deduction ” 
d the term “‘ thrust deduction” 
‘or P mn supersede ugmentation” in the notation 
used in the experimental at Torquay. there- 
fore use the term “thrust deduction” in the femainder of this 
. The “ thrust deduction,” then stated asa factor of the total 
, is the discounted thrust—or #! 


minus augmentation | behind other models 


of resistance—divided by the total thrust; or, stated as we more] tions or at different speeds. And although these various still- 


commonly state it, as a percentage, it is the percentage of the total 
thrust nr the discounted thrust is less than the total, or, in 
other words, the percentage whereby the value of the thrust-deduc- 
tion factor is less than unity. The absolute amount of augmen- 
tation or thrust deduction is not, however, exactly proportional to 
the thrust. It may be more truly ibed as consisting of two 
terms, one proportional to the thrust, and the other a constant, 
this constant being the value of a certain small amount of thrust 
deduction which is found to exist even when the thrust is zero, as 
indicated by the dotted lines in Fig. 4. The ex tion of this 
phenomenon lies tly in the fact that the forward speed of 
the wake is not uniform throughout the sectional area operated on 
by the screw, whence it arises that when the slip of the screw in 
reference to the mean speed of the wake is zero, this mean slip is 
the resultant of a positive slip in some parts and a negative slip in 
others, so that in some parts the screw is creating thrust and 
making suction in front of it, and in others is conversely backi 
water and making pressure in front of it. If these regions o 
diminished and increased pressure in front of the screw were 
equally close to the surface of the hull, we should expect the 
consequent resisting and assisting forces on the hull to balance one 
another, and so produce no net effect, We know, however, that 
it is the part of the wake nearest the surface of the hull that 
must have the greatest forward speed, consequently thé regions 
of positive slip, and diminished pressure in front of screw, must be 
nearer the surface of the hull than the regions of negative slip and 
increased pressure, so that the former must operate more effec- 
tively to increase resistance than the latter to diminish it, 

We now come to the consideration of the two thrust curves of 
the screw with and without the model. These will more or less 
closely coincide according to how closely the actual speed of the 
experiments without model, and which we will call U, approxi- 
mates to the speed V,, or speed of model minus speed of wake. 
Ht the two nee then U = V,, and the wake factor of 
efficiency = wu: If they do not so coincide, we have to deter- 
mine the value of V, by calculation from the known value of U, 
and this is done by the wing construction, which is based on 
the propositions relation between the thrust curves 
of a given screw at different In the thrust curve 
behind model—again see Fig. 4—take a point A, correspond- 
ing to revolutions per minute = R, say. rough this point 
describe a parabola originating at the zero of revolutions 
—i.e., such that the ordinates vary as the square of 

luti tinui so as to cut the thrust curve 


e rev ng it 
of scréw without model at the point B corresponding to revolu- | P° 


R 
tions = R,, say. Then V,=U R,? the wake factor conse- 
Vv 
quently = ¥ 7% This is the ‘‘wake” value for the revolu- 
tions corresponding to the point A; and in the same 
manner the wake value for revolutions corresponding to any 
number of other points O, E, G, &c., may be found by 
describing the parabolas CD, EF, GH, &c. Now the wake is a 
creation of the model, not of the screw; there is, therefore, no 
primd facie reason why the wake should be different for different 
revolutions of the screw, and we should accordingly expect to 
find that the thrust curves with and without model coincide 
tareughent if atall, and if not at all, that the revolutions corre- 
sponding to the points D, F, H, &c., bear severally the same pro- 
portions to the revolutions for points C, E, G, &c., as the revolu- 
tions for B do to the revolutions for A. As a fact, however, this 
is not always the case; the thrust curve behind model, in the 
largest class of conditions we have subjected to trial, being some- 
what less steep than that which would give the above result, thus 
indicating that the wake diminishes slightly with increase of 
thrust. Inanother, but a smaller, class of conditions, the differ- 


ence is the other way, the wake increasing with increase of thrust. |. 


The cause of this result, like that of the variation of thrust deduc- 
tion with variation of thrust, already referred to, appears to lie in 
the non-homogeneity of the wake. is non-homogeneity results in 
the fact that the mean forward speed of the portion of the wake 
comprised within the disc area of the screw often differs from—is 
generals though sometimes less than—the mean forward 
speed of the zones surrounding that disc. Now when the screw 


is working with slip, and ex ti e can be no question 
that the supply of water to it demands a convergence of streams 
towards it from without its own disc area, and that the degree of 


this convergence and extent of the surrounding water effected by 
it must increase with increasing slip or thrust of screw. Conse- 
quently, it is evident that the extent of the wake dealt with by the 
screw will be ——— on the thrust, and consequently the value 
of its mean effective speed will increase or diminish as thrust 
increases, according as the speed of the surrounding zones is 
greater or less than that comprised within the diac area of the 
screw. 

The diagram—Fig. 4—shows also two other curves of force 
record, viz., the curves of ‘‘turning force” of screw with and 
without model. In describing this a I have hitherto 
avoided referring to these, because, as already explained, they 
play no part in the measurement of hull e oe. I have 
shown them in the diagram, however, because thus far these records 
have almost always been obtained in our experiments, for the 
purpose, as above stated, of testing the validity of the assumption 
that the effect of the actual wake upon the efficiency of the screw 
does not materially differ from that of the hypothetical uniform 
wake. An explanation of the way in which test is applied will 
perhaps be useful, as an additional illustration of the meaning of 
this assumption. Let us first suppose the speed U of the experi- 
ments without model to be exactly equal to V,, so that the two 
thrust curves exactly coincide. Then if the wake were uniform 
its effect would be to increase the efficiency given by the recorded 
performance of the screw in still water, by multiplying it by the 
wake factor ag found from the thrust curves, or in other words, to 
diminish the turning force by dividing it by that factor. Hence 
in so far as our assumption is correct, we should in such a case find 
the ratio of the ordinates of the turning force curves, as actually 
recorded with and without model, to be exactly equal to the wake 
factor. In faet, the thrusts being equal, the turning force behind 
model will less than that without model, in exactly the 
reciprocal the ratio in which the efficiency behind model ig 
increased by the wake. If, however, as in this di , the 
two thrust curves do not coincide—i.e., if speed U does not 
equal speed V—the first step is to infer from the thrust and 
turning-force curves without model at s U, the turning forces 
corresponding, in still water at speed V;, to the thrusts recorded 
behind model, which is done thus: At the revolutions for the point 
A in the thrust curve behind model, we know the still water 
efficiency for speed V, to be equal to that at the point Bin 
thrust curve without model at s U, these being points 
“ corresponding ” revolutions or identical slip ratio, and in the 
same way at the yey O, E, G, &c., the efficiency will be the 
same as at D, F, H, &c. Consequently the still water turning 
forces will severally bear the same ratio to the thrusts A, O, E, G, 
&c., as the ordinates 4, d, f, h, of the turning force curve without 
model do to the thrusts B, D, F, H, &c. We thus obtain the 
ordinates a, ¢, ¢, g, &c., forming a new curve aceg of still water 
turning force to correspond to the thrust curve behind model, and 
the ratio of the ordinates of this curve to those of the actual 
curve of turning force behind model should, as just now pointed 
out, be equal to the value of the wake factor as found from the 
thrust curves. In this diagram, which shows the actual result of 
one of our sets of experiments, the ment happens to be exact, 
But it is generally the case that the set of ex ents with screw 
without model is only one of a e number of similar sets, wit! 
the same screw—and sometimes with others very similar to it— 
taken on different occasions to compare with experiments either 

or behind the same model in drfferent 


water experiments have generally been at various speeds, yet 
by aid of the propositions before described, they can be reduced to 
a common and compared, and thus an average curve of 


efficiency for the screw in still water can be obtained, which is 
much better authenticated—in view of the occasional errors in the 
measure of turning foree—than a curve of efficiency given by any 
individual set of experiments, By using the still-water e 4 
given by this average curve, and multiplying by the wake an 


thrust-deduction factors, a more trustwo: estimate of the total 
efficiency can be made than by =r efficiency given by 
the actual experiment behind model by the uction factor 


only. Hence, what I have above termed the second method, thus 

ified, affords a better measure even of the totel efficiency in 
any individual case than the more direct method of using the 
actual recorded efficiency behind model as the basis of calculation. 
In considering the experiments in connection with models, we are 
concerned solely with the “hull efficiency,” viz., e “wake” 
and “‘ thrust-deduction ” factors of. efficiency. 

There is no condition in which we can consider that the model 
truly by oa ay the condition of the ship with clean surface pro- 
mate the ive efficiency in a ship iments on hor 
model, our resource is to undertake a eaamatic series of 
experiments on the wake and thrust deduction in models, aimed at 
discovering the laws of the effect of variation in skin friction resist- 
ance upon amount of wake, and how far, if at all, such variation 
in wake affects the thrust deduction also. A large portion of 
the experiments upon models and screws which have been recen 
made at the Torquay establishment have been devoted to th 
cunt, ond a report to the Admiralty upon the experiments made 
thus far, is in process of preparation, The work which has 
generally to be performed b; may be thus 

ibed. A design of v is required, to fulfil certain novel 
conditions, and experiments are there’ d 
various alternative designs, in order to wer the best design for 
the purpose. The information yielded by such experiments has 
hitherto been practically limited to the determination of the rela- 
tive resistances of such designs ; we now purpose, by aid of screw 
experiments, to extend the information to the relative op seen 
e So Pre ulsive these 
will depend u design of screw with w are severally 
to be fitted ; Gad this is a point which ia generally undesided at the 
time when the designs are first under consideration, namely, at the 
time when the model experiments are most required, Even if pro- 
visionally decided, the design of screw is generally, in many im- 
rtant respects, open to subsequent reconsidera Samper 
then, the model experiments should determine the propulsive effi- 
ciencies of the proposed designs, not with any partioular screw, but 
with whatever may prove to be the most suitable sexew for each ; 
and they should also be capable of determining what that most 
suitable design of screw is. The process of determination of the 
probable propulsive efficiency of any intended design of hull will 
accordingly take the form :—Supposing diameter and 
position of screw to be fixed by circumstances, we have only to 
make one set of experiments with the model with screw—any 
screw that we may happen to have, of the correct diameter—in the 
correct position ; and we shall thus determine the wake and thrust 
deduction factors—and their product, the hull efficiency—for the 
posed shape of hull, and diameter and position of screw. We 
ve then to select, by aid of our previously obtained knowledge 
on the subject of screw efficiency proper, the design of screw that 
will give with maximum efficiency the required thrust at a linear 
ual to the intended speed of vessel minus the speed of the 
wake. This will be the most suitable design of screw, and the pro- 
duct of its still-water efficiency under these conditions, into the 
wake and thrust deduction factors, will give the total efficiency. 


SAID I TO MYSELF. 


The ielieving lines read by Mr. J. C. Bayles at the Subscription 
Dinner, given by members of the American Institute of Mining 
Engineers at the Hotel Brunswick, Boston, February 22nd, 1883, 
will no doubt arnuse not a few of our readers, who will not be 
slow to recognise their application. 
WueEn I was a nascent professional man, 
Said I to myself, said I, 
An Institute member I'll be if I can, 
Said I to myself, said I. 
the meetings Pil go with long papers to read, 
And Pil do what I can when it comes to a feed, 
Said I to myself, said I. 
PH never throw dust in a stock-holdcr’s eyes, 
Said I to myself, said I; 
Nor hoodwink an expert who’s not overwise, 
Said I to myself, said I. 
If I’m working a mine and the ore “‘ peters out,” 
Or its future is somewhat a matter of doubt, 
I'll tell everybody they’d better keep out, 
‘ Said I to myself, said I. 
If I’m running a blast furnace, little or big, 
Said I to myself, said I, 
T’'ll not count my cinder as Bessemer pig, 
Said I to myself, said I. 
My worthy profession I’ll never disgrace. 
of only a trace, 
analysis shows that it isn’t the case, 
Said I to myself, said I. 
If I work as a chemist in iron and steel, 
Said I to myself, said I, 
I'll never deceive, by a very great deal, 
Said I to myself, said I. 
won't say that silicon vainly I’ve sought, 
‘or put down for manganese decimal nought, 
Baia I to myself, said I. 
If as a geologist fortune I seek, 
Said I to myself, 
T’'ll try to avoid being bashful and meek, 
Said I to myself, said I; 
‘or many geologists fail of success 
use they lack courage their views to confess, 
And fear to offend if their thoughts they express, 


Said I to myself, said I. 
If some well-endowed college of science anc 
rofessor me @ start, 
try to know what I’m to do; 
read up on subjects relating thereto, 


And besides teaching science, I'll study it, too, 
Said I to myself, said I. 
In other professions in which men succeed, 
Said I to myself, said I, 
Of “cheek” and assurance they often have need, 
Said I to myself, said I. 
Professional m *s pushed to excess ; 
The 
And even 8, Di a guess, 
Seid I to ald 
Ws learn from the American iy, we? that the who 
urchased the Centennial Building in Philadel, 000 dols.. 
ve already realised 405,000 dols. from the in it; and have 


posi+ ! gold the débris for 100,000 
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PETROLEUM BURNING FURNACES, SARATOFF WATERWORKS. 
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answers received by us may be forwarded to ir destination. 
No notice will be taken of communications which do not comply 
F. A. H.— Messrs. Mirrlees, Tate, and Watson, Edinburgh. 
A. RuoprEs.—The electro-motive jorce is the same whether you have a very 
small or very large pair of zine and copper plates, but the current will be 
proportional to the areas opposed. About 10 per cent. of acid is generally 


G. W. W.—The 2°19 power of ygin. and’ the 2°19 root of 0°028364 may 
be obtained: as follows:—219 (log. 7 — log. 16) = log. of ye **. 


028864 ) = Log, of 08804. 
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tions, more than a theoretical knowledge of civil engineering, and that of a 
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and the civil engineer who had not practical experience o is rooms 
would not deserve the name, nor could he obtain an engagement, 

Youne BoaTsuitpeR.—The di t of your canoes. would probably be 

lelopipedon. The displ 


including your own weght, and this will be got by a displacement of, say, 

6°5 cubic feet, or 34 for each canoe. The diameter of the paddle-wi will 

on the po you want to go, allowing about 20 per cent. slip, and 

about 20 revolutions per minute. Floats about 8in. by 4in, will 'y be 
enough, but the best size can only be settled by experiment. 


MIXTURES FOR CAST IRON GIRDERS. 
(To the Bditor of The Engineer.) 
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THE LEPANTO. 

THE Lepanto, the last of the four great shi 
what we may term the naval “ quadrilateral” of Italy, was 
launched on Saturday at Leghorn. We give the principal 
details of the Lepanto in another place. The wisdom of 
constructing these vessels, and the part they will play io 
war, is one of the chief naval questions of the day. 
From time to time we get fresh opinions from various 
authorities on this matter; and from time to time new 
features find place in our armaments which may affect the 
question. At first the Italian policy was boldly condemned 
both in this country and in America; but latterly, from one 
cause or another, opinions have been much modifi . Mr. 
Barnaby certainly did not condemn monster ships in his 
paper read at the United Service Institution on ebruary 

last; indeed, he expressed himself so as to leave it 
doubtful whether he did not think that such shi ight 
after all prove to be wise designs. Let us loo at this 
question as it now stands. Signor Brin the ex-Minister 
of Marine in Italy, is chiefly responsible for the shi 


He argues as follows :—Success in war, whether by land 
or sea, mainly depends on concentrating at any given 
spot a greater force than that of the enemy. At sea this 
is most effectually done by the construction of specially 
large and powerful shi: ips which can move faster and 
hit harder than any others. Thus, in comparing a few 
single ships of great power with a corresponding power 
distributed among vessels, Signor Brin says :—“ The 
slower group cannot overtake the single faster ship, and 
she can always be mistress of the situation and maintain 
herself in the front, in the rear, and on the flank of the 


forming | well 
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up, at whatever distance she pleases, by changing these 
by approaching nearer or the 
group in order to attack one of the vi A torpedo 
warfare also he considers that great gives a great 
advantage. On the other hand, we find Admiral Colomb, 
in his prize essay of 1878, arguing in the opposite way on 
the same question. He maintains that the main object in 
a fleet is to secure to the utmost degree the. power of con- 
centration and the power of .dispersion.,..For. the latter, it 
is obvious that smaller ships are required; but. the 
question arises where to stop. Admiral Colomb’s plea 
for:maximum dispersion might. be. used against. . hi 
theoretically wherever he. drew: the» line - down to 
a fleet. of gunboats, Sir Thomas Brassey: observes 
with satisfaction that our naval authorities - have 
latterly, with the exception of the Inflexible, constructed 
ships of moderate size. The Ajax, the Agamemnon, the 
rye sil the Edinburgh, the Conqueror, and Collingwood 


the | ave all less than the Devastation, none of them exceeding 


9150 tons. We are inclined to think, however, that 
opinion is coming round to larger ships, and that there is 
solid reason for a.change. At the root of the matter lies 
the probable introduction of hard armour, by which we 
mean armour that cannot be punched, but which must be 
destroyed by breaking it up into fragments. The expla- 
nation is as follows :—Until steel armour came in the 
punching attack was the most formidable one. It was 
slow work racking an iron ship—the Glatton turret for 
example, at Portland, was contorted by heavy blows, but 
its efficiency was not impaired; and the introduction of steel 
shot are those of Whitworth and Krupp, of passing 
through thick armour without injury, was thought by 
many to promise the abandonment of armour altogether. 
About the same time, however, steel armour began to assert 
its power of keeping out even shot which were much more 
than a match for it. This it did at the cost of its own 
existence, for it was shattered and crumbled to pieces 
under fire in a way unknown in wrought iron. Neverthe- 
less, it is so essential to keep fire out that we hold that suc- 
cess in driving steel shells containing gun-cotton through 
soft armour in such a way as to burst inside the ship 
renders hard armour a necessity, and with the introduc- 
tion of hard armour the artillery conditions of attack 
become altered to an extent which is likely to affect the 
ships. Hard armour is destroyed by shattering, and the 
power of a shot to effect this depends mainly on the 
stored-up work it contains, which is a different thing from 
its power of perforation, the former being simply the 
weight multiplied by the square of the velocity, while in 
the latter the stored-up work is divided by the diameter 
of the bore and other factors. The difference between 
guns in their relative powers. of. perforating soft 
armour and smashing -hard armour is, however, 
still further increased by the. behaviour of the shot 
themselves under different conditions. All shots break 
up or set up against hard armour, and the blow 
delivered on the armour in this act depends much on 
the resistance of the shot as it yields, and this again 
depends on the tensile strength of the metal, and also on 
the striking velocity. A brittle shot striking at a very 
high velocity makes a mere splash on a hard shield. Our 
chilled shots behave much in this way. A heavier shot 
striking with a lower velocity may contain no more stored- 
up work, but the shot will stand up better and produce 
more effect. In justice to our chilled shot we must point 
out that the 100-ton gun shot at Spezia had this advan- 


6d, Manilla, | tage, they were a match for the plates they attacked when 


their striking. velocity was reduced to about 1220ft. This 
must be remembered in comparing them with our. own 
shot fired by our sub-committee, generally at about 1500ft. 
striking velocity. 

We will take one example to show how great 


‘ai | the difference may be between penetrating and smash- 


ing power, and to take one bearing on the question 
of our ships and those of Italy as nearly as possible, 
we will select the 43-ton gun, which until quite 
recently was intended to be our heaviest ailoat, except 
the four ee ; and we will compare it with the 
100-ton muzzle-loading gun of the Duilio and Dandolo, 
which is much less powerful than the 100-ton breech- 
loading gun of the Italia and Lepanto. The 43-ton gun 
at the muzzle, and the 100-ton gun at 2100 yards range, 
have about the same power of. penetration ; that is, both 
can perforate:about 24in. of iron, but their stored up work 
is ahead as two to three; that is, the 100-ton gun shot 
will smash about half as much again as that of the 43-ton 


supposing both projectiles to hold together equally 
The etriking velocity, however, of the smaller shot is 
about 2000ft., and that of the larger only 1500ft. Con- 
sequently, the metal in the former will be more severely 
strained, and will break up more. In short, it is doubtful 
whether the 43-ton gun would produce half the smashing 
effect of the 100-ton gun, even under conditions when its 
perforation appeared to be the same, and that is giving it 
a start, as it ‘were, of 2100 yards range, which we have 
— merely to compare equal perforations with smashing 
effects, 

To return, then, to our ships. With hard armour, 
new type with small bores and high veloci- 
ties lose much of their power, sheer weight telling in 
the way above indicated. This is a argument 
for carrying heavy There is still another. In all 
the newest ships side armour is in a greater or less 
degree di ed, so that there is a considerable 

ion of everyship which may be best attacked by common 


ps. | shells, and these contain lasget bursting charges and are 
of the 


more powerful as the size 
however, that the heavy are otherwise emp 
is an argument for an effective secondary armament. It 
is true that such portions of ships are not of vital import- 
ance, nevertheless we venture to think that injury to such 
pee oan @ certain measure would cripple a ship. 
tly we have heard that the 100-ton breech-loader is 
to be introduced into our men This is a move in the 
direction of large ships, for a and: 
an efficient secondary armament for light work is likely to 
be a very large ship, though not necessarily of precisely the 


gun increases, Supposing. 
it 
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same class as the Lepanto. We spoke lately of the work 
that would probably fall on our fleet if we endeavour to 
protect our trade in time of war. How should we reckon 


with such vessels as the Italiaand Lepanto? commanding as 
they do the speed of 16 knots and, each ing four 100- 
ton ce gun and eighteen 6in. they would 
prove a formidable scourge to our trade. e have no ships 


that could overhaul them; so that if such ships really got to 
sea, it appears as if they might prey upon merchant vessels 
and replenish their stores of provision and coal so long as 
their ammunition lasts. Belonging to Italy, as they do, 
we might watch for them with a fleet at Gibraltar, and 
attack them if they endeavoured to pass out of:the Straits, 
so as to frustrate such an attempt, or should they get 
out, so as to leave them considerably crippled. It will 
more serious when France such ships—and we 
know that some of her new ships approach the same 
powers. The Admiral Baudin and Formidable are to 
carry 100-ton guns, We do not know their speed, but the 
Admiral Dupérré and Redoubtable, on paper, have a 
greater speed than anything we possess, except the Dread- 
nought. We. confess that we do not see how it is ible 
to deal with such vessels, except with those of equal 
— although we may only require a limited number of 
them. 


STRAINS ON MACHINERY. 


Tue patent case reported in our columns last week serves 
to draw.attention to some points often overlooked by 
engineers when designing machinery. An analysis of the 
case.to which we refer will show that a great deal turned 


on the presence of a flat bar or plate of iron used to stiffen 


the frame ofa lace-making machine, At first sight it 
would appear that the use of such a bar was not a fit 
subject for a patent; but it may be taken for granted that 
any device, no matter how simple, which has not been 
used before for a given pu , and which by accomplish- 
ing that purpose effects an improvement in the working of 
the machine to which it is applied, is a good subject for a 
patent. It was necessary that the frame of the machine in 
question should be made stiff. The bar patented made it 
stiff, and this method of stiffening had not been previousiy 
used. The machinery in which stiffness is not im- 
peratively demanded is strictly exceptional; and in no way 
is the skill of a mechanical engineer better displayed than 
by the means he adopts for securing this desirable end. 
The principles involved are, however, extremely simple. 
This very simplicity has, indeed, had the effect of putting 
them a deal out of sight ; and we do not nee a 
single text-book to which the student can turn for infor- 
mation on this subject, which deals with it in a compact 
and useful fashioa. 

Three general propositions may be laid down concerning the 
framing of machines. . The first is that astrain of any kind 
should, when ible; be made to pass directly through 
some part of the framing; the second is that the strains 
should always be transmitted longitudinally through 
members of the framing ; and the third is that if this end 
cannot be secured, initial stresses should be set up to secure 
stiffness. If these principles are applied in practice the 
maximum of stiffness can be namek with the minimum of 
material. Concerning the first we shall have something to 
sayinamoment. As to the second proposition, its reason 
will be understood in a moment when we reflect that want 
of stiffness is caused by mobility in the framework which 
carries the moving portions of the machine; and that the 
minimum of mobility is always found in metals or wood 
strained in the direction of their length. Thus, for instance, 
a pull put on any part of a machine, say a holding-down 
bolt, can produce little or no effect because the elongation 
of iron or wood under tensile strains much below their 
limit of elasticity is extremely small. When transverse 
strains is put on them the reverse is the case. Thus 
a beam loaded in the middle is certain, unless made ex- 
tremely heavy, to spring and move under variations in the 
insistent load, and for this reason plummer blocks should 
not be carried on beams when great stiffness is desirable. 
An apt illustration of what we wish to convey 
is supplied by the engines of torpedo boats. The 
cylinders are mounted on an extremely light steel 
frame, consisting of six round bars bolted into the bed 
plate below and the cylinder flanges above. At first sight 
this looks a very flimsy structure ; but as a matter of fact it 
is about the most rigid engine frame which it is possible to 
make, complying with the frst and every one of the condi- 
tions of perfection which we have laid down. ' The strains to 
be borne are nearly vertical—for the moment we neglect the 
strains on the guide they are two in number, 
operating in right lines drawn through the piston-rods in 

e two cylinders. To deal with each of these strains there 
are four pillars, accurately parallel to the line of strain. 
These p lie outside the line of stress, equidistant all 
round it, so that there is no twisting moment at work. The 
pillarsare alternately in com ion and tension as the steam 
isadmitted below or above the pistons, and these are the very 
strains which the metal is best adapted to resist. Let us 
suppose that instead of using six columns, four only were 
employed under the low-pressure cylinder, the high pres- 
sure cylinder overhanging. It will be seen at a glance that 
the lines of resistance would no longer surround the line 
of strain ; cross-bending forces would be brought into 
play, and, without using an enormous weight of metal it 


would be quite impossible to prevent the high-pressure 
linder from lifting up and down at each stroke, bending 
e bars as it did so backwards and forwards. Or, again 


let us suppose that the cylinders, instead of being carri 
directly on the columns, were supported on a short girder 
ype the boat. It is evident that unless a great deal 
metal was put into this girder—probably ten times as 
much as sufficed in the shape of turned steel uprights—the 
linder would meinly jump up and down, bending 
e girder at each stroke. further example of influ- 
ence of position on stiffness: of framing may be found in 


flour mill work. |In old-fashioned millsthe foot step was 
ere known as a brid yen. i at one 
end, and lifted up or let down at the other to adjust 
the stones either by wedges 


or a serew. We have seen 
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these bridges, although not more than 6ft. long between 
centres, made of 12in. square oak beams. If jess in dimen- 
sions they would not be sufficiently rigid ; it was not a 
question of strength, but of stiffness. The oak beams were 
succeeded by cast iron, but that had the same defect as the 
oak in a lesser degree, and they in turn have disappeared 
in favour of the vertical year foot-steps, through which 
the strain goes direct to the foundations of the mill, and 
the maximum degree of vertical stiffness is secured. 

We have said that strains should always, when possible, 
be made to pass ~aee some member of the framing. 
This put into other words means that the support should 
be given just where it is wanted. This cannot always be 
done directly, but it can nearly always be done by supply- 
ing two or more supports for each strain, and dividing the 
work of resisting it equally between the two. There is 
here much room for ingenuity. An excellent illustration 
is supplied by outside cylinder locomotives. As made at 
one time, the cylinder was simply secured to a flat frame- 
plate by about eighteen turned bolts, driven in as tight as 
they would go, and secured inside by heavy nuts. No one 
ever yet succeeded in making a good job in this way with 
cylinders much above 12in. in diameter. If the bolts held 
tight the side frame buckled in and out, because the line 
of stress caused by the action of the steam in the cylinder 
did not fall in the line of the plate, but a good deal 
outside it. Then heavy transverse stiffening plates 
were put in, and the bottom of the smoke-box was 
made very or. This did not answer; the bolts 
worked loose. ben engineers both in this country 
and the United States grappled with the problem, 
and three different methods of securing outside cylinders 
were adopted, and were all successful. The first consisted 
in adding a second frame, which butted against the after 
end of the cylinder and was secured to it. Examples of 
this type of engine may be found by the dozen on the 
London and North-Western Railway. The result was 
quite satisfactory, for the stress was surrounded by lines 
of resistance. The second arrangement was invented in 
the United States, the peculiar form of the bar frames 
used there precluding a resort to the outer plates. A very 
heavy casting, known as a saddle, lies across the frames 
under the smoke-box, and to this casting the cylinders are 
secured not only with turned bolts, but with dovetailed 
slots, and cotters driven home hard. The two cylinders 
and the saddle are virtually made one, and the two lines of 
stress then lie symmetrically outside the two lines of 
resistance supplied by the frames. The third method 
was devised by Mr. William Adams, now locomotive 
superintendent of the London and South-Western Rail- 
way, but at the time in question holding asimilar appoint- 
‘ment on the North London Railway. He was much 
troubled by the working of his outside cylinders under the 
very heavy pressure—150 lb.—carried, and to prevent this 
he carried his valve chests through the side frames, and 
united them together by a casting secured with bolts and 
a long cotter which locked everything up. The result was 
quite satisfactory. The plate side frames no longer 
buckled, because, as in the case of the American engines, 
the stress fell symmetrically outside the frames which sup- 
plied the resistances. Putting all this into the fewest 
words, overhang should be avoided in machinery, and 
when it is unavoidable its effects should be neutralised by 
doubling strains, just as though we had a crane with two 
jibs, one always pointing one way, the other the other, 
and equally loaded and worked. 

It is impossible, no doubt, always to do just what we 
wish in designing machinery, and it is of importance to 
know how best to secure stiffeness when overhang, or its 
equivalent, must be introduced. The best method of doing 
this, and one little practised, because little understood, 
lies in the application of the principle of initia! strains, 
In other words, that portion of the machine where elastic 
motion is to be avoided, is first exposed to an initial strain 
greater than any that will be put on it by the machine. 
To make this statement as clear as possible, let us suppose 
thata shaft bearing has to be carried on a flat wrought 
iron plate lin. thick, 12in. wide, and overhanging 2ft. 
Such a plate will be certain to vibrate if a shaft carrying 
heavy pulleys revolves rapidly in the bearing, and it will do 
this because the metal has no initial strain on it worth men- 
tioning, and its powers of resistance are not called into 
action until some motion has taken place. If now we 
carry down from the end of this plate and secure 
to the floor a small rod of iron fitted with a 
nut and screw, we can put a bending stress on 
the plate which will be much in excess of anything 
that the working of the shaft can produce, and we shall 
have at once a sufliciently stiff base for our plummer 
block. Of course we have here supposed an almost im- 
possible case, but its analogue is not far to seek. It is 
well known that in certain types of horizontal engine, 
with wrought iron frames, the side plates will “ whip” in 
and out at each revolution, owing to the fact that the 
crank-shaft is itself not quite stiff. The frames whip 
because they have no initial strain on them, and easily 
yield to a slight impulse. If now these frames were 
originally made with a camber outwards, and they 
were then drawn straight by transverse rods screwed 
home tight, whip would be impossible, because the 
plates could not bend inwards, for they had. been 
set outwards, and pulled against the bolts 
holding them together; and they could not go out- 
wards because the bolts resist motion in that direction. 
Here, then, stiffness could be got with a minimum 
of metal. But the great advantage of this system of 
initial stress for obtaining stiffness lies in the fact that very 
light tension rods can be made to take the place of heavy 
bars. Let us suppose that we have a structure mounted 
on four legs, like a table. We can secure stiffness by 
sonre stout plates between the legs, and these plates 
must be heavy, for they have to be thick enough to act 
as struts,and must not bend. But just the same result 
could be got if, to begin witb, we spread the legs of our 
table a little, and then brought them back to the perpen- 
dicular by the use of small tie rods. Under almost every 
eonceivable circumstance these tie rods must remain in 


tension ; and this being so, all the stiffness that could be 

t forms no our nt to y 
be applied in practice. Our object will be served if what 
we have said influences the proceedings of the engineer. 
By vaying attention to them peculiar elegance of design 
may besecured, with a distinct saving in first cost in many 
cases. A neglect of them is sure to offend the 
educated eye. To take an extreme case, can anything look 
worse than an overhanging wheel mounted on a shaft 
about a foot away from a bearing? Here the line of stress 
falls a long way outside the lines of resistance, and is very 
far indeed from being surrounded by them. Certain 
makers of traction engines used to be notorious offenders 
in this way. We fancy their sins have found them 
out, for “air bearings,” as the late Mr. Aveling 
used to call them, are not so plentiful as they were at one 
time. A favourite modern expedient for securing stiff- 
ness is the use of plenty of material, and this has called 
into existence certain massive types of horizontal engine 
now growing in favour. These engines have tremendous 
bebeletes and not much else to recommend them. We 
fear it must be admitted that Mr. Corliss, an American 
engineer, first taught us how a horizontal engine bed-plate 
should be made. The use of mountains of cast iron, not 
only in steam engines, but in other machinery, will, no 
doubt, secure stiffness, and mere massiveness has a heauty 
and fitness of its own, But the highest type of engineer- 
ing skill is shown by the man who can so dispose his 
materials that he gets the best results with the smallest 
quantity of them. The modern locomotive of the best 
type, and some marine engines, supply admirable examples 
of what we mean. 


A NORTHERN ARSENAL. 

THERE is now growing up on the banks of the Tyne an 
establishment which promises to bear comparison with 
Herr Krupp’s enormous works at Essen, plus a ship- 
building yard capable of turning out vessels of war of the 
largest size. The significance of the event is not likely to 
be apprehended at first but attention is now being 
drawn to it by the resignation, by of Mr. W. H. White, 
of his appointment as Chief Constructor at the Admiralty. 
Although the title of Chief Constructor no longer bears 
the significance which attached to it in the days when Sir 
Edward Reed was at Whitehall, the duties discharged by 
Mr. White have been of no ordinary character, and he has 
given proof of his scientific ability. Little need be said 
on this point after the emphatic appreciation expressed by 
the Lords of the Admiralty with regard to the services he 
has rendered to the country. By his personal qualifications 
and official position, Mr. White was marked out as the future 
Director of Naval-Construction, whenever Mr. Barnaby 
should resign that post. But Elswick has been found to offer 
superior attractions, and, after sixteen years of Government 
service, Mr. White accepts an engagement in the newly- 
constituted company, which has Sir W. G. Armstrong for its 
chairman. This new organisation includes not only the 
Elswick works, but also those of Messrs. C. Mitchell and Co., 
of Low Walker, a few miles distant. For these properties, 
and all that relates to them, the company pay a sum 
exceeding a million and a half sterling, of which £390,000 
will be in cash, and the remainder in shares. The nominal 
capital of the company is fixed at two millions, of which 
£1,850,000 is being issued. A balance of £275,000 will 
remain out of the capital about to be issued, after paying 
for the acquisition of the property, and this residuum wi 

rovide for the establishment of steel-works, which are to 
added to the existing appliantes. 

We cite these figures to show the magnitude of the 
undertaking. Elswick, which is now a little Woolwich, is 
to grow into closer resemblance to the Royal Arsenal. 
Woolwich has ceased to build ships, but Elswick is going 
to begin in that line. Low Walker will continue to con- 
struct vessels for the merchant navy ; but Elswick aims at 
something higher. It has sought to absorb into its per- 
sonnel all the talent necessary for making it the arsenal of 
the world. On-the Board of Directors we meet with 
names already familiar in the mechanical arts which will 
have to be exercised for this purpose. It is true that there 
is a loss in the departure of Mr. George Rendel to become 
a Civil Lord at the Admiralty. But there is Sir William 
Armstrong still at the helm, and Mr. Percy Westmacott 
possesses qualifications which have made him the head of 
the mechanical engineering department. Captain Andrew 
Noble is an artillerist of high repute, to whom General 
Younghusband will be a worthy coadjutor. The 
name of Dr. C. W. Siemens guarantees the success 
of the steel manufacture. Messrs. Mitchell and Swan 
are also directors of the company. Strength in the 
conduct of business is to be derived from the presence 
of Mr. Stuart Rendel. The name of Lord Thurlow throws 
an aristocratic halo over the undertaking ; and it is a little 
startling to find Sir James Mc(arel Hogg engaged in the 
control of so warlike an enterprise. There are other 
names of note, and there has been lately an important 
addition in the person of Mr. Vavasseur, whose London 
Ordnance Works, situated in Southwark, now become 
part and parcel of the company’s Property, subject to 
er arraigements in addition to those already 
specified. 

Pelewick, with the aid of Messrs. Charles Mitchell and 
Co, at Low Walker, is already famous for turning out 
unarmoured vessels carrying one or two exceptionally 
heavy guns. The Chinese gunboats are examples of this 
kind; but armour-clads as long asthe Minotaur are hence- 
forth to figure on the on agony should such be required. 
The low-level swing bridge on the Tyne, itself made at 
Elswick, will give room for the passage of ships with some- 
thing like 80ft. beam. It is in this respect that signifi- 
cance attaches to the passing away of Mr. White from the 
Admiralty to the Armstrong and Mitchell Company: Mr. 

f work or responsibility. He has been specially engaged in 
the pi ion of designs for ships, under the 


supervision of Mr. Barnaby, and there ean be no doubt 


that he has fully qualified himself for the post he is to take 
as head of the shipbuilding department at Elswick. His 
réle will consist in something more than building merchant 
we may speculate on 

e i ly equi armour steaming 
the Tyne, with batteries of 100-ton breech- 
loading guns to serve a foreign Power. Of course there is 
this advantage, that if an enemy should ever strike at 
England, he will have to seize two arsenals instead of only 
one; and there will be an additional naval establishment 
for him to blockade. Also, in the event of war, our 
national resources will be enlarged by the existence of a 
second Woolwich. 

In the matter of ordnance there will be a further 
advantage in the ae which Elswick must necessaril 
bring to bear on the Government establishment. Woolwic 
cannot possibly allow Elswick to go far ahead in the manu- 
facture of artillery; and a healthy stimulus will thus be 
given to the Royal Gun Factories. Breech-loading is now 
a revived art, and steel is coming fast to the front. Sir 
W. Armstrong has done much for wrought iron; but the 
manufacture of steel is passing into an advanced stage, and 
a new era is clearly opening. The Northern Arsenal is 
avowedly going to do its uttermost in that direction, and 
already it has undertaken to supply heavy guns in which 
wrought iron will be conspicuous by its absence. Whether 
steel-faced armour will serve to exclude plates made 
wholly of steel is an open question, but we may expect that 
the Elswick metallurgists will try to make themselves 
independent of Sheffield, though some time may elapse ere 
they succeed. Herr Krupp and M. Schneider may now 
look to their laurels, and may reckon on a competitor even 
more formidable Sir Joseph Whitw with his 
fluid compressed steel. 


FOUNDATIONS IN THE TROPICS. 

A curious instance of the difficulties which the pecu- 
liarities of tropical soils give rise to when dealing with the 
foundations of heavy buildings has recently occurred in 
Georgetown, the capital city of British Guiana. ger 
by the Government engineer until lately-in charge of the 
Public Works Department of that colony, some erections 
intended for use as law courts had proceeded to a certain 
point, when the successor to the office above named disco- 
vered that the buildings were bodily sinking, and this—as 
far as we have been able to learn— was taking place 
without any settlements or cracks being visible in the walls 
of the building, and without any disturbance of the 
surface soil close to them. In fact, it was not easy to 
detect the immediate cause of the subsidence, but it was 
ultimately found that at a few yards distance the ground 
was bulging upwards. The present head of the Public 
Works Department in his report in no way reflects upon 
the character of the design given by his predecessor to the 
footings, or on the dimensions of the foundations. There 
is nothing, indeed, in these to find fault with, and the 
difficulty has arisen apparently from the two-fold character 
of the soil in the immediate vicinity of the buildings; that 
on which the work is erected being of ess solid unyield- 
ing sand, but being surrounded to al 5 <meta | a 
bed of earth less capable of withstanding either vertical or 
lateral pressure. The consequence has been that this sur- 
rounding belt of earth has yielded upwards to the force 
exerted upon it by the lateral thrust of the squeezed mate- 
rial immediately bad the buildings, 

Now in such a case as this there are questions of diffi- 
culty to be met which appear to be almost insurmountable 
unless the surrounding soil which has been lifted can be 
weighted down. We do not mean to say that an occur- 
rence of a similar nature to this is never met with in 
European practice, but it is exceptionally rare ; whereas 
eng‘neers in the tropics find themselves often troubled 
after this manner. Instances are particularly frequent in 
localities where, as in the sea-board provinces of British 
Guiana, the whole of the soil between the base of the 
inland mountains and the sea has been formed by alluvial 
deposit. The rivers, the discharge of which has brought 
down through countless ages the detritus of their inland 
course, have brought with them also immense masses of 
uprooted timber from the forests of the interior. These 
last becoming from some accidental as eg oe 

ited in t quantity in some particular spot, an 

aving Saul coven in their turn by later Ges of silt, 
have lain for centuries, te ie until the process of their 
decay has been completed, with the result that they shrink 
within the matrix wherein that process has been ac- 
complished. It is easy to realise how the selection of 
apparently firm soil in the neighbourhood of some such 
undetected spot might lead to such a result as has caused 
the bodily settlement of the new buildings to which we 
have above referred ; and it would be almost impossible, 
unless very deep trenches were cut in all directions 
radiating from the pro site of any building, to 
discover the presence of the danger, which only shows 
itself when work has proceeded to an extent which renders 
it economically impossible to counteract it. The only 
course, it appears to us, which is open to the engineer in 
charge, is to underpin the foundations to a depth which 
shall ensure the lateral pressure being transmitted to firm 
soil below the level of the treacherous layer. 

Such an operation must doubtless, in many instan 
entail ¢ outlay, and even if successful, the redu 
level of the building cannot be amended, and the original 
design may have to be entirely altered if such reduced 
level renders the building liable to be entered by flood 
water, or become otherwise unsuitable. Numerous in- 
stances of this upheaval of the soil have been noticed by 
us in tropical countries, and it has been the cause of failure 
with many of the old Dutch and Portuguese buildings 
so constantly met with in our East Indian possessions, 
Our ecessors in such countries of those nationalities 
sought to overcome the treacherous character of the soils 
with which they had to deal by enormous thickness of 
walling and spread of foundation. Many of thesé build- 
ings, indeed, ‘that’ we havé éxamined, have had “walls of 
what seemed to be gréatly unnecessary thickness} “but 


ly 
they proved on opening them to eonsist of only outer 
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casings of brickwork filled in with earth. In seeking to 
thus give spread to their earth base, and obtain what 
seemed to the old builders the requisite large area of bear- 
ing, they were indeed committing the very fault certain to 
bring about the results they sought to avoid, but the 
true cause of which they do not seem to have been able to 
‘appreciate, They simply increased the evil by building 
weak walling of quite useless weight, instead of oning 
on a wide foundation base, with reduc footings, work 0! 
the strongest but lightest character. It needs some lo: 
experience of work under the conditions which tropica 
soils present before the advisability of light ing 
becomes forced upon the engineer, and it is largely to this 
want of experience doubtless that so many failures of 
ks and other buildings erected by military engineers 
‘in India and elsewhere are due. It is admitted the fierce 
heat of the syn is more felt in a building having thin walls 
exposed to its rays, but then it is rarely the case that they 
are so exposed, or, at all events, they never should be, but 
‘should in all cases be sheltered by verandahs, 

The alternations in the tropics between rain and sun are 
not frequent, and the soil, deprived of moisture for months 
together, shrinks to an extent quite unknown in ry 
practice. Our observations have led us even to believe 
that in instances watched by us the normal level of some 
buildings has varied to an extent of fully 2in. between 
the dry and wet seasons. This lift and fall in a high 
erection must, of course, throw immense strain on every 
part of the structure, and will account for many instances 

- of failure where the blame has been thrown on the 
‘designer. To meet such strains mere massive work is use- 
less, and only adds to the liability of failure. First-class 
bonded work of light character, having well-stepped and 
broad foundations, is the only thing by which the effects 
of such strains may be safely borne. 


+> 


THE SMOKE ABATEMENT EXHIBITION, 


THE fact that enthusiastic amateurs are not the proper men to 
carry out scientific investigations has just received a startling 
illustration. It will be remembered that a series of experiments 
was carried out in 1881, at the Smoke Abatement Exhibition, 
to test the value of various systems of warming dwelling-houses. 
The report of the committee has been very recently issued. In 
reading it over we felt that there were some inconsistencies which 
demanded explanation, and that certain somewhat anomalous re- 
sults were recorded. The mystery has been cleured up by a letter 
from Mr. F. Edwards, of Ravencourt Park, from which we learn 
that a most extraordinary oversight has just been discovered in 
connection with the testing of grates and stoves. The committee 
made use of certain structures with chimneys called “test- 
houses,” which were used by the Society of Arts in 1873 for a 
similar exhibition; but they do not appear to have inquired 
into the fitness of the test-houses, or to have known that 
the testing in 1873 was found to be so unsatisfactory 
that no awards were made and no reports issued. It 
appears by the report of Mr. D. Kinnear Clark, the engineer, 
that the flues in the “test houses” were only “8{in. in dia- 
meter, and were prolonged by 6in. zine piping to a height of 
25ft.” All ordinary chimneys measure l4in. by Qin., and are 
sometimes larger. “The cause of the extraordinary failure,” 
says Mr. Edwards, “was at last accounted for. Flues had been 
used which were admirably suitable for close stoves to burn gas 

’ or non-bituminous fuel, but utterly unsuitable for all open fire- 
places, and for bituminous fuel. The consequence is that all 
open fire-places stand at a great disadvantage as compared with 
gas and other stoves, and all open fire-places stand in a false 
position with reference to each other, the most modest contri- 
vances occupying apparently the highest positions, while the 
most important ones occupy the lowest. It may be as well to 
explain, for the benefit of those who are not familiar with the 
subject, that a flue contracted to the size of 6in. in diameter is 
very much the same as a flue of 6in. throughout, and that its 
‘effect on all fire-places except very small ones would be to make 
them act badly in every respect, to be imperfect in combustion 
and in heating power, to occasion an accumulation in the chimney 
of noxious products and theemission of a great portion of such pro- 
ducts into the testing room. It must be stated that the exhibitors 
were not in the least responsible for the mistake either in 1873 or 
in 1882, as the flues were embedded in brick and nothing was 
known of their unfitness till the late reports appeared. All that 
the Smoke Abatement Committee can now do is to withdraw 
the whole of the misplaced awards, and to institute a proper 
inquiry. It is probable; however, after such a lamentable 
mistake, that nothing very effectual will be done except by 
eg men and private enterprise. Captain Douglas Galton, 

r. Siemens, and Dr. Alfred Carpenter have all disclaimed any 
responsibility for the testing. Though the mistake was fully 
explained in the Builder, neither the chairman nor any member 
of the committee has though fit to acknowledge the blunder.” 
Now it is pretty certain that those who have received prizes will 
regard this question from a very different point of view, and we do 
not see how it is possible for the committee to adopt the course 
recommended by Mr. Edwards. It was a matter of notoriety 
already that the proceedings of the committee were ded as 
ridiculous in many respects, and the threatened prosecution of the 
body for making smoke was looked upon as the climax of the 
joke. It is now evident that this was not the case. The 
absurdity of the whole affair becomes each day more evident. 
The only thing valuable about it was the report of a trained 
engineer, like Mr. D. K. Clark, and now it would appear that 
even this but a secondary value. The questions at 
issue are sufficiently important to be worth proper investigation, 
and we would gladly see the whole matter taken out of the 
hands of incompetent enthusiasts and worked out by skilled 
investigators, who would supply reports having real scientific 
value. If what Mr. Edwards states to be true is true, then the 
committee find themselves in a very awkward position, and they 
are by no means to be pitied. 


THE ACCIDENT TO SLIP CARRIAGES ON THE GREAT NORTHERN 
RAILWAY, 


AnorTHER of those emergencies for which the Great Northern 
Railway Company has become famous has been enquired into hy 
General Hutchinson, whose report has just been issued. The 
incident occurred near Hatfield, on the 22nd December last. As 
the front portion of the 9.30 p.m. passenger train, consisting of 
engine, tender, and five vehicles fitted with the Smith’s non- 
automatic vacuum brake, from King’s Cross for Cambridge was 
being stopped near the Red Hall signal cabin—about a mile 
south of Hatfield, where the signals were against it, it 
‘was run into the rear of the train, consisting 


Hatfield, but which the guard by mistake 


ba 


‘of four ‘vehicles which it had been intended to slip 


rematurely slipped about two miles south of Hatfield. 

‘our vehicles were damaged, and seven passengers and three 
guards were injured. The collision was in the first instance due 
to the guard in charge of the slip portion not o ing the rules 
laid down for working slip carriages, but there is little doubt 
that no harm would have resulted had not the brake power been 
deficient. ‘It is most important that these slip portions of trains 
should be provided with abundant means of stopping, but upon 
many lines these vehicles are not only wanting in brake power, 
but they seriously cripple the whole train. With the vacuum 
brake, whether in the automatic or non-automatic form, there is 
no means of disconnecting the brake couplings, and of closing 
the pipes while the train is running. The brake must therefore 
be disconnected in front of the slip portion before starting, so 
that it may be worked up to that point. This prevents the 
brake being used either by the driver or guard on the slip portion 
before slipping, and the guards in the slip portion cannot apply 
the brakesto any portion of the train either before or after slipping. 
Hand brakes are consequently the only means of stopping on 
which to rely in an emergency such as the one in question. 
These can, of course, be of no service, On lines where the 
compressed air brake is in use, however, portions of trains are 
regularly slipped, the brake not being shut off the rear portion 
until it is time to slip the carriages, consequently both driver 
and guards have control of the whole train before slipping, and 
the guard of the slip portion is provided with' the means of 
applying and releasing the brakes a number of times after slip- 
ping. This is only one of the many advantages possessed by a 
pressure brake over any vacuum brake, whether automatic 
or non-automatic. Those who have hitherto sustained 
injuries through the failure of the vacuum brake have, 
it would appear, not been people of sufficient importance to 
induce the railway company to equip their trains rea In 
America, however, they appear to manage these things better. 
We commend the following, from an American contemporary, to 
our readers :—“In the case of a Kentucky railroad Prom 
sued for damages for injury to a passenger, it was shown by 
expert evidence that the accident would a have happened had 
the defendant’s train been equipped with the air brake, and also 
that such equipment would not have required an outlay exceed- 
ing 1 per cent. of the defendant company’s capital stock. The 
judge in his charge held that the defendant was guilty of con- 
tributory negligence in not having supplied every requisite to 
ensure the safety of passengers, and a verdict for the full amount 
claimed by the plaintiff was rewurned. This decision is of con- 
siderable interest to Pittsburg as the centre of the air brake 
manufacture,” 


THE NORTH-WESTERN IRON TRADE. 


Lrss attention is paid to the north-western iron trade, and 
especially to that of the West Cumberland district, than it 
deserves, In the region between Carnforth and Maryport there 
are over sixty blast furnaces, and of these about forty are in 
blast. It is well-known that the reduction in the price of 
hematite iron presses hardly upon the trade in the north-west. 
Some other centres import Spanish iron and smelt it cheaply, 
and thus there has been, in the last few years, an increased com- 
petition. There has been a reduction of the cost of production 
in some of the items, but there are others, such as that of the 
carriage of the coke, which seems to be fixed at a very high 
rate. Most of the coke used in the smelting of the iron in the 
north-west is brought from the Durham coalfield, and it is handi- 
capped by a heavy charge for carriage. Indeed, it has been 
stated that coke is carried to Spain as cheaply from the Tyne as 
it is to West Cumberland. Thus, the smelters of iron in Spain 
are able to produce hematite iron with Durham coke cheaper 
than the ironmasters of West Cumberland; and it is said that the 
Spanish hematite pigs are competing keenly with those of 
English smelters in some of the markets to which large quanti- 
ties have been wont to be sent. It is in part to the competition 
with other districts, and to that with foreign producers, that out 
of the total of seventy blast furnaces in Cumberland and Lanca- 
shire, as a whole there are not fewer than thirty-six idle at the 
present time. There are expectations that higher prices may 
prevail in the hematite iron trade; but of this there are, at the 
present time, no indications, and as the stocks of iron in the 
stores have increased, there is little probability of higher prices 
till the increase of the stocks is checked, and till these stocks 
have been brought within more reasonable dimensions. It is 
possible that with the approach of the summer, and the resump- 
tion of larger shipments, there will be an enlarged tonnage sent 
out, and when this proves to be the case higher prices will be 
probable. But the Jargeness of the unproductive plant in the 
district—the fact that nearly every firm of consequence has idle 
furnaces—leaves some ground for the belief that a serious 
increase of prices is not, at the present time, very likely, 
though it is quite within the bounds of probability that some 
advance from the very low rates now known may take place. 


EFFECTS OF DISRUPTIVE EXPLOSION ON GLASS, 


From the grievous piece of wickedness perpetrated last week at 
Charles-street, Westminster, some interesting particulars are to 
be gathered as regards the effects of an explosion. Strong and 
massive objects were shattered to pieces, while delicate and 
fragile articles were in several instances left untouched. It is 
stated to have been no uncommon thing in Paris during the 
siege of 1871, when numbers of tombs were blown up in the 
cemetery of Pére la Chaise, to find that while heavy slabs of 
stone and marble were riven in pieces, glass vases of immortelles 
altogether escaped. Many similar instances were noticed 
amongst the débris at the Local Government Board offices. Ina 
bedroom close adjoining the spot where the ligno-dynamite was 
fired was a substantial clothes press which was split into match- 
wood, while a toilet bottle and glass on the mantelpiece were left 
unchanged. The glass face of the clock over the fireplace had 
been blown off, but the glass of a little picture hanging close by 
was intact. Similarly, the companion picture to the one just 
mentioned had been torn from its hook, and had been flung it 
is impossible to say where. We are reminded of the conditions of 
the explosion of gunpowder in a barge on the north side of 
Regent’s Park early one morning about ten years ago. The 
window glass was broken over a very considerable area, and 
in some cases under circumstances that were at once unusual and 
curious. We have in our ion a piece of a window of an 
artist friend. All the windows in his house were blown out, and 
those in his studio were made of thick plate glass about five-six-. 
teenths of an inch in thickness. These were blown out in slabs 
about 6in. long and 24in. or 8in. broad. The piece we refer to is of 
this size, and is traversed by four cracks which run parallel and 
lengthwise along it about fin. or in. apart, and extending nearly 

through the thickness of the glass, Many questions sug- 
gest themselves: why do not they Worongh the glass; 
what ow the distances between ea: and why are they 
el? e have not heard whether any ken at 

estminster showed these characteristics, but it would ‘be a 
matter of great interest to record it, 


| flanges varyin 


‘ON THE STRENGTH OF ROLLED 
“TRON JOISTS. 


M. Duront-Lrxon, Régisseur de la Société Anonyme de la 
Providence, Belgium, has prepared a paper investigating the pro- 
perties of rolled joists, which contains much information not 
generally available. Thus, we believe the following translation 
of it will be found interesting to many of our readers :— 

The use of iron joists in public buildings gains every day in 
importance; thus, it becomes necessary to study the greatest 
effect of a section before fixing its proper dimensions. Now-a- 
days, people look only at the question of weight, and consumers 
when they have to select certain joists in the books of manufac- 
turers, take generally the one that weighs 1 or 2 kilogs. less per 
run metre than other sections of the same depth. We will here- 
after prove that the advantage of such a system is more apparent 
than real. A double-tee iron has four principal dimensions:— 
The depth h, width of flanges 6, thickness of web ¢, and the 
average thickness of flanges ¢. 

In this paper we shall adopt the following resolution :— 
b=b-e,andh' =h- 2t. It was in 1881 that the question 
of rendering normal the ratios between different dimensions of 
I came under discussion in Germany, and that Professors F. 
Heinzerling and O. Jntze, of Aix-la-Chapelle, published a book 
of German normal sections. But the ratios therein given are 
empirical, as shown by the formulas, and the way they are 
written, These formulas are: For h = 250 mm., and less 4 : = 
044+10mm.; ¢=0°03h + 15mm, For A> 250mm; 
03h + 35 mm.e = 0°036h. The same, however, could not be 
applied by Belgian manufacturers, who are compelled by com- 
mercial usages to produce several samples of same depth with 
ing in width. Thus, the Providence Iron Company 
have four sections 200 mm. and four sections 250 mm. deep, &c., 
and each of these being in great demand, all must consequently 
be maintained in their section book. The greatest effect of a 
joist is to be found in the load P, uniformly distributed between 


weight per run metre. For instance, let us take a joist 100 x 
48 x 7 mm. at 10 kilogs.—Providence section. Its momentum 


of resistance ; = 36,838. The safe load uniformly distributed 


it will carry between supports 4 metres distant, will be 
found by the formula P = oe x ? where R is the co- 


efficient of security to which the iron is submitted. 

For a span of 4 metres, let us assume that R = 10 kilogs., for the 
Providence Iron Company guarantee their ordinary quality to 
stand a tensile strain of 33 kilogs. to the square mm., before 
fracture, which is less than one-third of its breaking weight. In 
the case under consideration, 2 ax x 86,828 = 736°7 kilogs. 
Dividing this load by 10 kilos, weight per ran metre we obtain 
73°67 kilogs. By modifying the section in the manner shown 


further on, the moment of resistance |, becomes 37,750 for a 


weight of 9 kilogs. per metre, and R = 83°88 kilogs. These figures 
represent the useful effect of the section named. Therefore, the 
ratio of strength to weight in a joist is z = ak x w ‘ ak 


being constant for a given length, it is obvious that the effect 


I I _ 
depends entirely on ve but ieee cal and p = 
I 
TOOTS hb 80 that— 


In order that this expression be the maximum, it is necessary 
that each of the two factors of which the product is composed 
should be the greatest possible. 

Any section in the trade is specified by its depth h, the width 
of flanges b, and the weight per metre p. e consequence is 
that only b! and A! are left to the choice of the manufacturer. 

As will be proved hereafter, the question of first importance is 
that of reducing the thickness of web ¢ as much as possible. 


tions relating to the practice of rolling joists command a minima 
which may not be exceeded without great inconvenience. So 


that in the expression > there is but h}, which is subject to 
variations. Now, let us examine what becomes of each of the 
factors % for successive variations of h!. The 


increases as }} decreases, and becomes maximum for A} = 0, The 
second, on the contrary, increases as h! increases itself, and the 


maximum corresponds to bh = b' h', In order that ¥ be 
maximum, h! while standing between zero and must move 


inversely to the numerator and denominator. 


It follows that there is at least a point of intersection in the 
two lines of variations of /!, and consequently at least a value of 


}} corresponding to the maximum value of 75° 
bt 
To find this maximum, we set down = B and = let 


let us draw from « the expression i thus transformed, and 


make the derivative equal to zero, we obtain the equation— 
(B) - 3274+1=0, 
Reproducing this equation by the figure + px +q=0, 


and making = = sin. 0, the roots of the equation are 


1 
Sein. 
1 1 
1 
Xs = 
3 


supports over a given length L, relatively to its cost, say, te its . 


However, this point may not remain unlimited, for considera- . 


| 
i. 
4 
= 
j 
7 
3 
| 
The first of these roots corresponds to a minimum; the third 
! is negative; both must be rejected. Thus, the second repre- 
' sents the proposed maximum. This root verifies the equatior 
/ 
4 
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(B); im fact, we have sin. 3a = 3 sin.a 4ein. 3a. If we 
6+2e 6+2R 
, we find sin. (6 + 27) = 3sin. 


Now, of the value of the root, we draw 


Wie. TY whence sin. @ = and finally, 


sin. 
262 -327+1=0. 
In order that «7 be maximum, or a joist to attain its greatest 
ratio of strength to weight, the relations between its four 
principal dimensions are to be— 
= sin. 


= 2sin. 0+ Qn. 
3 
We will define the value of A! for section 
when the web is 4°3 mm. thick; 6! = 4°8 - 4,3 = 43°7, i= 
= 09104 = sin. @; log. 0°9104 = 9°95923 = log. sin. = 
4 
log. sin. 65°33’, Therefore @ = 65° 33’ ; 3 = 21°51’; 3 + 120° 
6 6 
= 141°51'; but sin. (5+ 120° ) = sin. [= - (5 +120°) | 
= sin. 38° 9’. The table of logarithms shows sin. 38° 9’ = 
979079 = log. 06177. Therefore sin. (5 + 120°) = 


4 i 
= 2x 06177 80°9 mm., so that the section 100 + 48 + 


with the greatest ratio of strength possible has an average thick- 
100 — 80°9 
ness ¢ of flanges = 2 
9°86 kilogs. per run metre. 
From the foregoing it follows that :—(1) There exists a rela- 
tion between the dimensions h, 6, h', b', corresponding to the 
maximum ratio of strength to weight of section. (2) That the 
maximum ratio of strength does not correspond to the minimum 
weight of asection. (3) That i is constant for as much as : 
be constant itself and vice versd. In fact, the equation (B) may 
take the form 8 = g Whenee, 
2h 
We deduce therefrom that = decreases when 2 increases and 


reciprocally. Now, let us examine what will be the influence of 
each of these three dimensions 6', b, and h! on the ratio of strength 
in a joist of a given depth h. 

Influence of b'.—We take, for instance, section 250 x 115mm. 
x 45 kilogs. per run metre, with a variation of thickness in web e 
from 9to12mm. Let A! be determined by the formula p = 
0°0078 (bh h}) 


= 955mm.; its weight is 


I I P.4™ 
| Vv Vp Pp 

Kilos. | Kilos. 


| 
| 
250/115] 9 106 44:83 475-822 | 9516 
250 | 115/10 105 219 44:89 462674 | 10°307 | 9-253 |" £06 
oxo | 115 11 | 104 221 | 44°97 449542 | 8991 | 
259 115 | 12 103 | 223 | 4509 436433 | 8-728 | 


j 


This table shows that the ratio of strength decreases rapidly in 
proportion as the thickness of web increases. For a difference 
of 3mm. the safe load over a span of 4m. loses 788 kilogs., say, 
more than 8 per cent. It becomes thus a question of first im- 
portance that of determining the thickness of web. Un- 
fortunately, there is some discrepancy between theory and prac- 
tice, for the theory is based on a coefficient of security which 
becomes itself a matter of assumption. The empirical 
formula of German engineers gives good proportions in respect 
to the depth, but they seem to have neglected the ratio of the 
width of flanges to the depth of joist, and we propose to substi- 
tute the following :— 


(C) e=003 + 


It is the same formula where the constant is expresssed by . The 


results thereby given are still practical, but they must be con- 
sidered as a minimum. It would not be prudent to suggest any 
further reduction. The formula thus answers the purpose in 
view. 

(1) The proof is supplied by calculating the shearing 
strain at the point of bearing. Fora load uniformly distributed, 
this strain is equal Thus, we have R! S = Ri represent- 


ing the coefficient of resistance to the shearing, and S the area 
at the point considered. We infer from this formul4 that— 
Ri = L 
For section 300 x 125 x 10°3 at 60 kilogs. and L = 2™ 000, we 
find R'= 2 kilogs. 4. 
Influence of b.—We take the section 300 mm, depth, and make 
the ratio successively equal to 4, 3, 2, and 1; calculating 3 


ing to the formula (c) and then the maximum ratio of 
strength to weight. 


o P + ve 
300 | 75 | 65°25 | 234 | 56-41| 660-582 11-709 | 
300 | 150 | 139-50 | 248 | 81-25 | 1-067808 | 18-150 | 21-354 | 963 
200 | 225 | 918-75 | 254-8 | 101-68 | 1-410591 877 
300 | 300 | 288-00 | 258-8 | 120-62 | 1-726598 | 286 


This table shows that, in the practical limits of ratio», the 
the ratio of strength in a joist increases simultaneously with the 
ratio of the width of flanges to d 

Influence of h},—Take the section 200 x 100 x 7°5 and let A} 
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vary from 155 to 170 mm., and calculate the corresponding «7=— 


I I 


200 | 100 92°5 155 44°17 | 879°618 | 8°504 | 7°592 |.172 
200 | 100 | 92°5 | 160 40°56 | 350°988 | 8°652 | 7°018 | 1738 
164°4 | 87°38 | 824°162 | 8°672 | 6°483 | 178°4 
165 36°95 | 320°898 | 8°671 | 6°408 | 178°4 
| 
| 
| 
} 


167 | 85°51 | 807-654 | 8-663 | 6-158 | 178-2 
200 | 100 | 92°5 | 


170 83°84 | 287°956 | 8°636 | 5°759 | 172°7 


These figures demonstrate the accuracy of the formula which 
gives the value of h} corresponding with the maximum ratio of 
strength to weight. In this particular case, h1= 164 mm. 4. 

This section 200 x 100mm. is required at 31 kilogs. sad aaa 
run. Then its ratio of strength to weight is 8°585, showing a 
difference of 109 units with the maximum. But it results also 
of this table that the ratio of strength varies little in the 
proximity of the maximum, and we may, without great incon- 
venience, take h! a little greater to the maximum value, in order 
to satisfy consumers who should require light sections. Thus 
for section 100x 48 x 4°8, the <b maximum is 4201 for 9°86 
kilogs., whilst for same section at 9 kilogs. per run metre, th® 

a is 4194. It seems preferable to us, in these conditions, to 

P 
offer the latter to consumers. 

Conclusions.—To obtain the greatest resistance possible in a 
joist of a given depth, it is necessary (1) to calculate the thick- 
ness of web by the formula e = 0°03 h + 8 which corresponds 
to the practical minimum of the size required. (2) To increase 
as much as possible the width of flanges. (3) - determine the 


value of J after the formula 4! = 2 ein. (5 + 120°) in which 


sin, 6 =—, M may be taken a little above the value found to 


lessen the weight. In all cases it will be found easier to esti- 
mate the loss in the ratio of strength to weight occasioned by the 
diminution of weight per run metre. 


PATENTS FOR INVENTIONS BILL. 


Tue Government Patent Bill has just been issued. It 
includes a Bill for the modification of the Designs and 
Trade Marks Act, with which we do not propose to deal at 
present We giveso much of the Bill here as refers to 
patents. We may point out that nearly all the provisions 
of the Bill are identical with the suggestions which we 
made in our impression for February 23rd. The Bill has 
a memorandum cn it which very fully explains all the 
provisions. 

Memorandum on Bill. 

This Bill is designed to amend and consolidate in a single 
measure the provisions of the numerous laws relating to Patents, 
Designs, and Trade Marks, and at the same time to simplify 7a 

w regulating applications for and the grant of patents is thirty 
years old, dating from 1852; and there are some half dozen other 
statutes relating to patents, passed between 1835 and 1859. The 
principal Acts which provide for the registration of ornamental 
and useful designs, and for conferring copyright therein, are 7 
years old, having been passed in 1842 and 1843; and there are amend- 
ing Acts of 1850, 1858, 1861, and 1875. Some of the above statutes 
contain provisions which have become obsolete or unnecessary, and 
are confused in arrangement and‘form. The Trade Marks 
Act is comparatively modern, having been passed in 1875; 
but it contains some unworkable provisions relating to the 
Cutlers’ Company,* and the definition of a trade mark also 
requires amendment. The Trade Mark Acts of 1876 and 1877 are 
short amending Acts. In 1865 and 1870 two Acts were passed for 
the protection of unpatented inventions and unregistered designs 
from the consequences of user or publication at or during the 
holding of industrial or international exhibitions. The Bill pro- 
poses to consolidate and repeal these Acts also. As regards the 
provisions of the three divisions of the Bill relating respectively to 
patents, designs, and-trade marks, the principal alterations in the 
present systems are as follow :— 

1.—Patents. 

The fees payable at present in order to obtain a patent amount 
to £25, with further en of £50 before the expiration of the 
third year and £100 before the expiration of the seventh F ged of 
the patent. Under the Billa patent will be obtainable for £4, and, 
while the amount of the further payments remains unaltered, the 
payment of the £50 is postponed to the fourth year; so that a four 
years’ patent will only cost £4. Under the existing Acts it is 
necessary for an intending patentee or his agent to apply personally 
at the Patent-office at least seven times, and make four separate 
payments, using four documents for the application. 74 this Bill 
an applicant or his y od will only have to call twice at the Patent- 
office, to use three documents, and to make two payments; but 
applicants may, if they F gue transact their busi entirely by 
post, and thus avoid either personal attendance at the office or the 
‘mm peered of agency fees. This will be best illustrated by the tabu- 

comparison in the next column, giving a key to the procedure 
on an unopposed application, with provisional specification.+ 

It is also congas to sell the new application and specification 
forms ready stamped at the Patent-office, or to send them by me 
at the price of the fee, i.¢., no charge to be made for the blank 
form itself. Only two stamped forms will be n , one a £1 
declaration form, and another a £3 form for the complete specifi- 
cation. The Inland Revenue Department will also arrange to sell 
these stamps at Post-offices in the principal commercial centres of 
the kingdom. At present, persons residing in the country must 
either employ an agent in London to obtain the stamped forms, or 
obtain them through a stamp office from the Inland Revenue 
enn ap post, The Bill provides for enforci 
of licences in certain cases, and subject to pro’ It 

of the Court 


* The Company of Cutlers of county of York was 
incorporated by statute in the reign of James I.—1624— 
the company exercised the pri marks to 
persons engaged in the cutlery man 

As the 


jority of for letters t of 
applications 


| 166 86°23 | 314°065 | 8°668 | 6°281 | 173°3| 7 
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to a t is abolished, and power to obtain revocation on 
to tne Court 
(L) By Applicant or his Agent. 
Under existing Acts. | Under Bill. 
Peti declaration, and 
Kilos. |Kilos. Patent-office. post to Patent-office. Cl. 5. 
2. Call for certificate of allowance of | 2. Complete aren, Se Se 
ice 
t Gall for certificate of notice to 
Warrant and seal beepoken and 
or. 
6. Call for patent. H 
‘Specification filed. | 
(IL.) By Patent-offce. 
Provi 1 documents entered 


2. Applica‘ our- 
Pe to Examiner at Patent-office. 
8. Provisional documents sent to Cl. 6. 
3 8. Notification of 


allowed licant t by 
4. app! or agen’ 
by Law Officer. 4. Complete specification referred 
5. Provisional protection adver- to Examiner. Cl 19, 1. 
tised. 5. Advertisement of acceptance of - 
6. Notice to proceed advertised. complete specification. Cl. 10. 
7. Provisional documents again | 6. Notificati f pti of 
sent to Law Officer. let ificati to 


sent 
8. Law Officer's fiat for warrant applicant or agent by post. 
received, 7. Patent prepared and seale 
9. Warrant sent to Law Officer for 
gnature. 
10. Warrant received from Law 
Officer. 
11. Patent prepared and sealed. 


The following are the other principal new provisions :—(1) Limi- 
tation of patent to one invention made statutory; with a proviso 
that it shall not be competent in an action or other preety to 
object to a patent on the ground that it comprises more than one 
invention. (2) Extension of provisional protection from six to 
fifteen months, or from application to sealing of patent. (3) 
Extension of first term of a patent from three to four years. e 
duration of patents will continue to be fourteen years. (4) Speci- 
fication to — claims, will 
very great service for the purposes of indexing an erence. 
Deposit of complete epodtiootion before the grant of the patent. 
This must be made within nine months from date of appli- 
cation with a provisional specification for patent. Class 8. 
(6) Appointment of examiners—(a) To examine applications for 
the purpose of seeing that the invention is subject matter for a 
patent, and that its nature has been fairly described ; (b) to com- 
pare complete with provisional specifications for the = 
seeing that they correspond (Cl. 19) ; (c) to examine amendments an 
disclaimers. (7) Appeal to law officer from examiners. (8) Sub- 
stitution of seal of Patent-office for wafer seal now used in lieu of 
the Great Seal. (9) Enlargement of time for payment of fees and 
renewal. (10) Publication of an illustrated journal of patented 
inventions. (11) Discontinuance of register of proprietors ; copies 
of deeds, &c., hitherto copied therein, to be supplied by the ies 
interested at their own cost. (12) Discontinuance of sending to 
Edinburgh and Dublin transcripts of letters patent and deeds and 
certified copies of specifications and disclaimers, but printed copies 
of the Patent-office publications will be sent to these cities. (13) 
Transfer of Patent Museum to Department of Science and Art, 
with power rng 1 models on payment. (14) The provisions 
of the separate Acts relating to the protection of unpatented 
inventions exhibited at industrial and international exhibitions are 
repealed and re-enacted in the Bill. 


The Bill proper is divided into parts, Part I. runs as 
follows 


8. Patent sent to applicant oragent 
by post. 


Part I.—Preliminary. 

1.—This Act may be cited as the Patents, Designs, and Trade 
Marks Act, 1883. 

2.—This Act is divided into parts, as follows:—PartI., Pre- 
liminary ; Part II., Patents ; Part III., Designs ; Part IV., Trade 
Marks ; Part V., General. 

3.—This Act, except where it is otherwise expressed, shall com- 
mence from and ropeee oe J after the thirty-first day of December, 
one thousand eight hundred and eighty-three. 


Part II.—Application for Grant of Patent. 
4.—(1) Any m, whether a British subject or not, may make 
an application for a patent. (2) Two or more persons es make a 
seark application for a patent, and a patent may be granted to them 


jointly. 

5.—(1) An application for a patent must be made in the form 
set forth in the first schedule to this Act ; and must be left at, or 
sent by post to, the Patent-office in the prescribed manner. (2) An 
application must contain a declaration to the effect that the appli- 
cant is in ion of an invention, whereof he claims to be the 
true and first inventor, and for which he desires to obtain a patent, 
and must be accompanied by either a provisional or complete 
specification. (3) A provisional specification must describe the 
nature of the invention, and be accompanied by drawings, if 
required. (4) A complete specification, whether left on application 
or subsequently, must particularly describe and ascertain the 
nature of the invention, and in what manner it is to be performed, 
and must be accompanied by drawings, if required. (5) A 
specification, whether provisional or complete, must commence 
with the title, and end with a distinct statement of the invention 


6.—The Comptroller shall refer every application to an examiner, 
who shall ascertain and report to the Comptroller whether (a) the 
invention is subject matter for a patent; and (b) the nature of the 
invention hasbeen fairly described, and the application, specification, 
and drawings—if any—have been prepared in the prescribed 


manner. 

7.—(1) If the examiner reports that the invention is not subject 
matter for a patent, the Comptroller may refuse the application. 
= the examiner reports that the nature of the invention is not 

irly described, or that the application, specification, or drawings 
has not or have not been prepared in the prescribed manner, the 
Comptroller may require that the application, specification, or 
drawings be amended before he proceeds with the application. (3) 
Where the Comptroller so refuses an application or requires an 
amendment, the applicant may appeal from his decision to the law 
officer, (4) The law officer shall, if required, hear the _—— 
and the Comptroller, and may make an order determining whether 
and subject to what conditions, if any, the application shall be 

(5) The Comptroller shall, when an application has been 
accepted, give notice thereof to the applicant. ~ 

8.—(1) If the applicant does not leave a complete specification 
with his —_ he may leave it at any subsequent time within 
nine months from the date of application. (2) Unless a complete 
— cation is left within that time the application shall be deemed 
specification is left after a 
cations to an 


bed manner, and 
whether the claims in the two specifications are substantially the 


specifications are not substantially the same, the Comptroller ma: 
refuse to te complete ; but an: 
e law officer 


shall be subject to a; to the law officer. (3) 
shall, if req’ , hear he applicant and the Comptroller, and 


make an order determining whether and subject to what -~ 
ditions, if any, the complete specification shall be accepted. (4) Un- 


accepted within twelve months from 


. O+2R 
1 
| 
4 
whic: J on to exten e term of @ patent. any 
action for infringement, either party will be empowered under _ = 
the Bill to require a skilled assessor to be calledin, and in any such | examiner for the purpose of ascertaining whether the complete 
action a eyed will be able, by leave of the Court, to disclaim, 
~ and give his disclaimer in evidence, but not in such case to obtain 
damages without leave ofthe Court, The proceeding by scire facias | same. e examiner re at the claims in the two 
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the date of application, then—save in the case of an ge having 
been lodged against the refusal to accept—the application shall, 
the expiration of those twelve months, become void. 

10.—On the acceptance of the complete specification the Comp- 
troller shall advertise the 3; and the a tion 
specification or specifications with the drawings—if any—shall be 


open to public inspection. 
11.—() Any person may at any time within two months from 
the first advertisement of the ce of a complete specification 


give notice at the Patent-office of opposition to the grant of the 
patent. (2) Where such notice is a the Comptroller shall give 
notice of the opposition to the applicant, and shall, on the expira- 
tion of those two months, refer the case to the law officer. (3) 
The law officer shall, if required, hear the applicant and ‘any per- 
son so giving notice and being, in the opinion of the law officer, 
entitled to be heard in opposition to the grant, and shall determine 
whether the grant ought or ought not to be made. (4) The law 
officer may, if he thinks fit, obtain the assistance of an expert, who 
shall be paid such remuneration as the law officer, with the consent 
of the , Shall appoint. 

12.—(1)"If there is no opposition, or, in case of eee, if the 
determination is in favour of the grant of a patent, the Comptroller 
shall cause a patent to be sealed with the seal of the Patent-office. 
(2) A patent so sealed shall have the same effect as if it were sealed 

th the Great Seal of the United Kingdom. (3) A patent shall 
be sealed as soon as may be, and not after the expiration of fifteen 
months from the date of application, except in the cases hereinafter 
mentioned, that is to say :—(a) Where the sealing is delayed by an 
appeal to the law officer, or by opposition to the grant of the 
patent, the patent may be sealed at such time as the law officer 
may direct; (6) If the person making the application dies before 
the expiration.of the fifteen months aforesaid, the patent may be 
granted to his legal representative and sealed at any time wit 
six months after the death of the applicant. 

13.—Every patent shall be dated and sealed as of the day of 
ae Provided that no proceedings shall be taken in respect 

an infringement committed before the publication of the 

complete i 

14.—Where an application for a patent in respect of an inven- 
tion has been accepted, the invention may a the period 
between the date of the application and the date of sealing such 
patent be used and published without prejudice to the patent to be 
granted for the same ; and such | epee from the consequences 
of use and publication is in this referred to as provisional pro- 
tection. 


Protection by Complete Specification. 

15.—After the acceptance of a complete specification and until 
the date of sealing a patent in respect thereof, or the expiration of 
the time for sealing, the applicant shall have the like privileges and 

‘hts as if a patent for the invention had been sealed on the date 

the acceptance of the complete specification, 

Patent, 

16.—Every patent when sealed shall have effect throughout the 
United Kingdom, the Channel Islands, and the Isle of Man: Pro- 
vided that a patent shall not have effect in any of the Channel 
Islands unless and until it has been duly registered in the Royal 
Court wits jurisdiction therein. 

17.—(1) The term limited in every patent for the duration thereof 
shall be fourteen years from its date. (2) But every patent shall, 
notwithstanding anything therein or in this Act, cease at the end 
of the fourth or seventh year of its term, unless in the fourth and 
in the seventh year respectively of its term the patentee takes out 
at the Patent-office a certificate of renewal, which shall be granted 
on his request in writing. (3) If, nevertheless, in any case, 
accident, mistake, or inadvertence, the patentee fails so to take ou 
a certificate of renewal, he may apply to the Comptroller for an 
enlargement of the time for taking it out. (4) Thereupon the 
Comptroller may, if he thinks fit, on receipt of the prescribed fee 
for a not exceeding ten pounds, enlarge the time 
accordingly, subject to the following conditions:—(a) The time for 
taking out such a certificate shall not in any case be so enlarged as 
to — six from the of or the 
seventh year as aforesaid as the case may be. 0 ing 
shall be taken in respect of an infri: —< of the patent com- 
mitted within the e ed time, by leave of the Court 
before which the proceeding is proposed to be taken, 

Amendment of Specification, 

'18.—(1) An applicant or a patentee may, uest in writi 
left re Patent-office, seek leave to amen lie specification be 
way of disclaimer or explanation, stating his reasons for the same. 
(2) The request shall be advertised in the SS manner, and 
at any time within three weeks from its advertisement, any 
person may give notice at the Patent-office of opposition to the 
amendment, (3) Where such notice is given the Comptroller 
shall give notice of the opposition to the person ng the 
request, and shall refer the case to the law officer. (4) The 
law officer shall, if required, hear the person making the request 
and the person so giving notice, and being in the opinion of 
the law officer entitled to be heard in opposition to the request, 
and determine whether and subject to what conditions, if 
any, the amendment — to be regen (5) ae no notice of 

ition is given, or the person so giving notice does not a 
the Comptroller shall determine whether and subject to 
ditions, if any, the amendment ought to be allowed. (6) When 
leave to amend is refused by the Comptroller, the person makin 
the request may appeal from his decision to the law officer. ( 
The law officer shall, if required, hear the person making the 
request and the Comptroller, and may make an order determining 
whether and subject to what conditions, if any, the amendment 
ought to be allowed. (8) No amendment shall be allowed that 
would make the specification, as amended, claim an invention 
substantially larger than or substantially different from the inven- 
tion claimed by the specification as it stood before amendment. 
(9) Leave to amend shall be conclusive as to the right of the party 
to make the amendment allowed, except in case of fraud; and the 
orm of the specification. e foregoing provisions of 
this section do not apply when and so long as aay aetlen for 
infringement or other legal proceeding in relation to a patent is 


19,—(1) In an action for infringement of a patent, and in a pro- 
for revocation of a patent, the Court or a judge may order 

that the patentee shall, subject to such terms as to costs and 
otherwise as the Court or a judge may impose, be allowed to dis- 
claim any part of the invention 5; ed in such order, and give 
the disclaimer in evidence. (2) ere a patentee so disclaims he 
shall within the prescribed time leave at the Patent-office a copy 
of the order giving him leave to disclaim, and of his disclaimer. 

20.—Where an amendment by way of disclaimer has been 
allowed under this Act, no damages shall be given in any action in 
respect of the use of thé invention before the disclaimer, unless 
the patentee establishes to the satisfaction of the Court that his 
pees co claim was framed in good faith and with reasonable skill 
and knowledge. 

21.—Every amendment of a specification shall be advertised in 
the prescribed manner. 


Compulsory Licences. 
22.—If on the petition of any person interested it is proved to 
the Board of le that by reason of the eee peas to 
grant licences on reasonable terms—(a) The patent is not being 
worked in the United Kingdom; or (b) The reasonable 
ments of the public with respect to the invention cannot be su; 

advantage an invention of which he is possessed, the Board 
may order the patentee to grant licences on such terms as to the 


amount of royalties, security for payment, or otherwise, as the 
Board, ha: regard to the nature of the invention and the cir- 
cumstances f the case, may deem just. 


Register of Patents, 

23.—There shall be kept at the Patent-office a book called the 
= cradle Patents, wherein shall be entered the names and 
ad of grantees of patents, notification of assignments and of 
transmissions of patents, of licences under patents, and of amend- 
ments, extensions, and revocations of patents, and such other 
matters affecting the validity or proprietorship of patents as ma: 
from time to time be prescribed. (2) The Register of Patents shall 
be matters by this Act directed or 
au to be inserted therein. 


Fees, 

24.—(1) There shall be paid to and for the use. of the Crown, on 
the several instruments described in the second schedule to this 
Act, the fees in that schedule mentioned. (2) The Board of Trade 
may from time to time, if they think fit, with the consent of the 
Treasury, reduce any of those fees, 


Extension of Term of Patent. 

25.—(1) A patentee may, after advertising in manner directed 
by'any rules made under this section his intention to do so, present 
a petition to her Majesty in Council, praying that his patent may be 
extended for a further term; but such petition must be presented 
at least six months before the time limited for the expiration of 
the patent. (2) Any person may enter a caveat, addressed to 
the istrar of the Council at the Council-office, against the 
extension. (3) If her Majesty shall bé pleased to refer any such 


hin — to the Judicial Committee of the Privy Council, the said 


mmittee shall proceed to consider the same, and the petitioner 
and any person who has entered a caveat shall be entitled to be 
heard by himself or by counsel on the petition. (4) The Judicial 
Committee shall, in considering their decision, have to the 
nature and merits of the invention in relation to the public, to the 
profits made by the patentee as such, and to all the circumstances 
of the case. (5) If the Judicial Committee report that the 
aay son has been inadequately remunerated by his patent, it shall 

lawful for her Majesty in Council to extend the term of the 
patent for a further term not exceeding seven, or in exceptional 
cases, fourteen years ; or to order the grant of a new patent for the 
term therein mentioned, and containing any restrictions, condi- 
tions, and provisions that the Judicial Committee may think fit. 
(6) It shall be lawful for her Majesty in Council to make, from 
time to time, rules of procedure and practice for regulating pro- 
ceedings on such petitions, and subject thereto such proceedings 
shall be regulated according to the existing procedure and practice 
in patent matters of the Judicial Committee. (7) The costs of all 
parties of and incident to such proceedings shall be in the discretion 
of the Judicial Committee; and the orders of the Committee 
pe rage costs shall be enforceable as if they were orders of a 
di of the High Court of Justice, 

Revocation. - 

26.—(1) The ing by scire facias to repeal a ‘patent is 
hereby abolisked. (2) Revocation of a D pape may be obtained on 
petition to the Court. (3) Every ground on which a patent might, 
at the commencement of this Act, be repealed by scire facws, 
shall be a ground of revocation. (4) The plaintiff must deliver 
with his petition particulars of the objections on which he means 
to rely, and no evidence shall, except by leave of the Court or a 
judge, be admitted in proof of any — of. which particulars 
are not so delivered. 3) Particulars delivered may be from time 
to time amended by leave of the Court or a (ae. (6) The 
defendant shall be entitled to begin, and give evidence in support 
of the patent, and if the plaintiff gives evidence impeaching the 
validity of the patent, the defendant shall be entitled to reply. 
7) Where a patent has been revoked on the ground of fraud, the 

mptroller may, on the application of the true inventor made in 
accordance with the provisions of this Act, grant to him a patent 
in lieu of and bearing the same date as the patent so revok 


Legal Proceedings. 
27.—(1) In an action for infringement of a patent, the Court 
wail i, thinks ‘ft, and shall, on the uest of either of the 
parti 


proceeding, call in the aid pe pe A 


or the judge, at any subsequent time, of the breaches 
complained of, (2) The defendant must deliver with his statement 
of defence, or, by order of the Court or a judge, at any subsequent 
time, iculars of any objections on wi he relies in support 
thereof. (3) If the defendant disputes the validity of the patent, 
the particulars delivered by him must state on what grounds he 
disputes it, and if one of those grounds is want of novelty, must 
state the time and place of the previous publication or user alleged 
him. (4) At the hearing no evidence shall, except by leave of 
the Court or a judge, be admitted in proof of any aikes infringe- 
ment or objection of which a are not so delivered. 
(°) Particulars delivered ma; from time to time amended, by 
eave of the Court or a judge. (6) On taxation of costs regard 
shall be had to the pontiealons delivered by Meyers a and by the 
defendant; and they respectively shall not be allowed any costs in 
respect of any —— delivered by them unless the same is 
certified by the Court, or a judge, to have been proven or to have 
out regard to the general costs of 
case. 
29.—In an action for infringement of a patent, the Court or a 
judge may on the application of either make such order for 
an injunction, inspection or account, and impose such terms and 
give such directions respecting the same and the proceedings 
thereon as the Court or a judge may see fit. 
30.—In an action for ingement of a patent, the Court or a 
judge may certify that the validity of the patent came in question; 
and if the Court or a judge so ifies, then in any rabpequet 
action for infringement, the plaintiff in that action, on o i 
a final order or judgment in his favour, shall have his full costs, 
charges, and expenses as between solicitor and client, unless the 
e same, 


Miscellaneous, 
beh Bryon | tent may be in the form in the first schedule to 
this Act, and shall be granted for one invention only; but it shall 
not be competent for any person in an action or other i 


to take any objection to a patent on the ground that it comprises 
more than one invention. 


under an pees of this Act; and in an: ing before either of 

the Taw under this part of this Ach the aw may 
er pair and an: er ma; 

made a rule of the Court. 


36.—The exhibition of an invention at an industrial or inter- 
national exhibition, certified as such by the Board of Trade, or the 
publication of any description of the invention during the peri 
of the holding of the exhibition, or the use of the invention for 
the purpose of the exhibition in the place where the exhibition is 
held, or the use of the invention during the period of the holding 
of the exhibition by any person elsewhere, without the privity or 
consent of the inventor, shall not prejudice the right of the in- 
ventor or his legal mal representative to apply for and obtain 
provisional protection and a patent in respect of the invention or 
the validity of any patent granted on the application, provided 
that both the following conditions are complied with, namely :— 
(a) The exhibitor must, before exhibiting the invention, give the 
Comptroller the prescribed notice of his intention to do so; and 
(b) the application for a patent must be made before or within six 
months from the date of the opening of the exhibition. 

37.—The Comptroller shall cause to be issued odically an 
illustrated journal of patented inventions, as well as reports of 
patent cases decided by courts of law, and any other information 
that the Comptroller may deem generally useful or important. 

38.—The control and management of the existing Patent 
Museum, and its contents shall from and after the commencement 
of this Act be transferred to and vested in the Department of 
Science and Art, subject to such directions as her Majesty in 
Council may see fit to give. 

39.—The Department of Science and Art may at any time 
require a patentee to furnish a model of his invention for deposit 
in the Patent Museum on payment to the patentee of the cost of 
the manufacture of the model; the amount to be settled, in case 
of dispute, by the Board of Trade. 

40.—(1) A patent shall not prevent the use of an invention for 
the purposes of the navigation of a foreign vessel within the juris- 
diction of any of her ngage Courts in the United Kingdom, 
Channel Islands, or Isle of Man, or the use of an invention in a 
foreign vessel within that jurisdiction, provided it is not used 
therein for or in connection with the manufacture or preparation 
of an my Cae 4 to be sold in or exported from the United 
Kingdom, nnel Islands, or Isle of Man. (2) But this section 
shall not extend to vessels of any foreign State in whose territories 
British subjects do not enjoy equal benefits in respect of the subject 
matter of this section. 

41.—(1) The inventor of any improvement in instruments or 
munitions of war, his executors, inistrators, or assigns—who 
are in this section comprised in the expression the inventor—may 
—either for or without valuable consideration ign to her 
Majesty's Principal Secretary of State for the War Department 
—hereinafter referred to as the Secretary of State—on behalf of 
her Majesty, all the benefit of the invention and of any patent 

btained or to be obtained for the same; and the Secretary of State 
may bea tothe assignmen’. (2) Theassig tshall effectually 
vest the benefit of the invention -— in the Secretary of 
State on behalf of her Majesty, and all covenants and agreements 
therein contained for keeping the invention secret and otherwise 
shall be valid and effectual twithst: g any want of valu- 


authorised by writing under the hand of the Secretary of 
tate to receive it. (8) Where the ee State certifies as 
as been left at the 
Patent-office, but before the publication of the specification or 
———— the application, specification, or specifications, with 
the drawings—if any—shall be forthwith ina et sealed 
by authority of the Comptroller, and such packet shall be subject 
to the foregoing provisions respecting a sedis sealed by authority 
oi the Secretary of State. (9) No proceeding by petition or other- 
wise shall lie for revocation of a patent granted for an invention in 
relation to which the Secr of State has certified as aforesaid, 
(10) No of any specification or other document or drawing, 
by this m required to be placed in a sealed packet, shall in 
any manner whatever be published or open to the inspection of the 
public, but save as in this section otherwise directed, the provisions 
of this part of this Act shall “pply in respect of any such invention 
and patent as aforesaid. (11) The Secretary of State may, at any 
time by writing under his hand, waive the benefit of this section 
with respect to any particular invention, and the specifications, 
documents, and drawings shall be thenceforth kept and dealt with 
in the ordinary way. (12) The communication of any invention 
for any im: in instruments or 
Secretary of State, or to any person or persons authori 
to investigate the same or the merits thereof, shall not, nor shall 
anything done for the purposes of the investigation, be deemed use 
or publication of such invention so as to prejudice the grant or 
validity of any patent for the same, 


Existing Patents. 


42.—(1) The provisions of this Act relating to applications for 
ed proceedings thereon shall have effect in respect only of 


patent granted 
application then pending, shall remain unaffected by the provisions 
of this Act relating to ane licences. (3) In all other respects 
—incluing the amount and time of payment of fees—this Act shall 
extend to all patents granted before the commencement of this 
Act, or on applications then pending, in substitution for such 
enactments as would have applied thereto if this Act had not been 
passed. (4) All instruments relating to ger granted before 
the commencement of this Act required to be left or filed in the 
Great Seal Patent-office shall be deemed to be so left or 

left or filed before or after the commencement of this Act in the 


32.—A patent granted to the true and first inventor shall not be Patent-office. 


invalidated by an application in fraud of him, or by 
—— obtained thereon, or by any use or publication of the 
— subsequent to that fraudulent application during the 


provisional 
33.—A_ patentee ma: his patent 
of the United Kingdon, Islands, or of 
effectually as if the patent were originally granted to extend to 


that place or part only. 
ed, or its non-production is 


34.—If a patent is lost or 
accounted for to the satisfaction of the Comptroller, the Comp- 


troller may at any time cause a duplicate thereof to be sealed. 


Definiti 
urposes of this Act—‘ Patent” means 
letters patent for an invention ; “‘ Patentee ” means the person for 


of King James the — chapter three 
onopolies with penal 
thereof an alleged in’ 


: 
35,—The law officers may from time to time make, alter, and 
a | rescind rules regulating the practice and procedure before them 
4 
j 
able consideration—and may be enforced accordingly by the Seere- : 
tary of State. (3) Where any such assignment has been made to 
the Secretary of State, he may at any time before the application ; 
for a patent for the invention, or before publication of the specifi- ‘ 
cation or specifications, certify to the Comptroller his opinion that, 
in the interest of the public service, the particulars of the inven- . 
tion and of the manner in which it is to be performed should be cL 
i kept secret. (4) If the Secretary of State so certifies, the aa 
: application and specification or specifications with the draw- 
ings, if any, and any amendment of the specification or 
specifications, and any copies of such documents and draw- 
ings, shall, instead of _— left in the ordinary manner ; 
at the Patent-office, be delivered to the Comptroller in K 
a packet sealed by authority of the Secretary of State. (6) 
Such fw my shall until the expiration of the term or extend : 
term during which a patent for the invention may be in force, be 
kept sealed by the Comptroller, and shall not be opened save under 
the authority of an order of the Secretary of State, or of the law t 
officers. (6) Such sealed packet shall be delivered at any time : 
q ed, ani during the continuance of the patent to any — authorised by 
assistance. (2) ‘I'he Court of Appeal or the Judicial Committee of | writing under the hand of the Secretary of State to receive the 
the Privy Council p= if they see fit, in any proceeding before | same, and shall, if returned to the age gre be again kept 
them respectively, call in the aid of an assessor as aforesaid. (3) | sealed by him. (7) On the expiration of the term or extended j 
The remuneration, if any, to be paid to an assessor under this | term of the patent, such sealed packet shall be delivered to an : 
section shall be determined by the Court, or the Court of Appeal, 
or Judicial Committee, as the case may be, and be ey in the same BR 
manner as the other expenses of the execution of this Act. S ; 
28.—(1) In an action for ee of a patent the plaintiff 
must deliver with his statement of claim, or by order of the Court a 
~ 
a 
he time being entitled to the benefit nvention 
means a manner of new manufacture the subject of letters 
pee and grant of privilege within section six of the Statute of 
the Act of the of the 
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LETTERS TO THE EDITOR. 


GUIDE-BLADE PROPELLERS. 


per, and many of 


Naval Architects, 1867 and 1868; ‘ Proceedings” Society of 
Engineers for 1868, &. But though my invention seems 
now calied “Mr. Thorneycroft’s Deflector,” and is by him 
rather inconsistently attributed in some degree to the Hon. 
Richard Parsons, Ped as my patent has long ago become public 
property, and the invention cannot be claimed by either of these 

tlemen, I hope you will permit me to make a few remarks upon 

The diagram—page 202—is evidently not a working drawing, 
but it shows with sufficient accuracy the way in which several of 
my patent screw propellers were constructed. I do riot, however, 
think the conical projection C of any use; and I found the cylin- 

drical tube pernicious. Indeed, a moment's consideration will 
~ show that no cylindrical tube can have a forward resultant from 

the divergent streams of water impinging upon it, but these must 
get reflected into the main stream, and to some extent damage 

ts efficiency, an efficiency directly dependent upon the absence of 
any element of motion in the reverse current at right angles to the 
vessel’s course. The proper form of casing for a screw is not 
cylindrical, and it is easily discoverable for any given vessel. But 

I found the enlarged boss in the guide blades a very considerable 

gain, and used it in several of the few propellers made under my 

patent. Its effect is the same as the Soe boss in Mr. Griffith’s 
propeller, and its proportions vary from one-third of the diameter 
upwards, according to the velocity, pitch, and diameter of the 
lier. It would tres too greatly on your space to 
in how to proportion this boss. But if anyone is 
inverested in the matter, and will study the highly unorthodox 
theory given in my published papers, they will find in it 
an unerring guide to the design of this class of propeller, and 
sufficient information for ascertaining the diameter of boss for any 
ven case. Indeed, this theory of mine, though somewhat scouted 
the old school, possesses several advantages. It is geometri- 
cally enunciated, and made in the form which is used in Germany, 
when things b too plicated for mathematics. It will lead 
to no wrong inferences, or land one in the absurdities of “‘ negative 
slip,” and if applied to Mr. Thorneycroft’s experiments, it shows 
that his increased pitch is unmixed gain, and he can advantage- 
ously go further in the same direction provided he proportions the 
deflectors to suit. 

It has always a to me that the guide blade m is the 
only one by which the diameters of screw propellers can be 
reduced, and their velocity of rotation accelerated; and if we 
regard the modern steam engine developing itself in the same 
direction, we cannot fail to struck with the singularly har- 
monious laws of matter and motion by which both propeller and 
engine will ultimately run in quiet unison at a high speed, as they 
now Go so uneasily at a low speed. The largest set of guides or 
deflectors I ever made wes attache to the ss. Corsyra. The 
diameter of this propeller was 12ft., and its results were extremely 
instructive. All vibration was destroyed, and the vessel ran a per- 
fectly straight course, and overtook every other while meeting head 
winds; but during calm weather the blades did no » and 
possibly harm. As an experiment, however, this trial was com- 
pletely successful, and most encou 

The turbine and screw propeller have much in common, and if 
one takes an old-fashioned water wheel to represent the screws now 
generally in use, the guide-blade propeller compares exactly with 
the turbine, and is subject to very much the same laws of hydro- 
dynamics. Just as turbine, unscientifically designed, will waste 
9 per cent. of the water power flowing through it, so will a guide- 
blade propeller, improperly designed, give a worse result than the 
common screw, though all the time it has a potentiality for better 


ings. 

It is pleasant to see one’s invention revive after sleeping for 
twenty years, though under another name; and if Iam so fortunate 
as to witness another equal interval, probably then it may be found 
in general use, and this would furnish another argument for 
revising the [eer laws, by which inventors or their remote 


descendants should receive a just reward for their unrequited 
labours. ARTHUR Rice. 
42, Old Broad-street, E.C. 


STEAM POWER ON TRAMWAYS, 


” §rrk,—I have noticed the correspondence in THE ENGINEER on 
this subject. Permit me, as one having a little experience, to say 
that the we iy of steam by superheating it has two objections. 
The first is, that although no steam issues directly from the 
funnel of the engine, yet in cold or damp weather condensation 
takes place the moment the steam gets out of the influence of the 
furnace gas, and thus a cloud of steam will accompany an engine, 
and yet be apparently disconnected from it by two or three feet. 
This result ensues with the Wilkinson — used in this town, 
and very recently one of the drivers was fined 10s, by Mr. Bruce 
for this very thing. 

The second point is, that superheating the steam runs away with 
a great deal of fuel; in fact, visible steam is practically water, and 
to render this invisible it must be evaporated all over again. Mr. 
Wilkinson may doubt this, but I may tell him that some years ago 
the superheating me was tried on the locomotives of the Metro- 
politan District Railway, with this result—that the steam was 
effectively got rid of, never appearing as vapour, but condensi 
into water in the sides of the tunnel; but the consumption of fuel 
was augmented from a little under 301b. per mile to over 50 lb., 
and so the scheme was abandoned. 

Mr. Wilkinson is now going through what I call the first stage 
of tramway experience. Nearly all makers have been through it— 
Messrs. Merryweather, Mr. Hughes, Mr. Brown, of Winterthur, 
&c. It is known as the sanguine stage. In about six months he 
will begin to learn that all is not gold that glitters. 

Leeds, March 20th. J. D, Harte. 


Srrk,—Mr. Charles Crowden makes a mistake. I am. not a 
maker of or dealer in tramway locomotives, but only an examiner for 
tramway companies, in which capacity I am pretty well able to 
judge of their respective merits. A few years ago I was a 
maker, and lost a large sum of money by the venture. Messrs. 
Merryweather, I am sure, will be the first to admit that they copied 
my and also made use Messrs. “Kiteon's 
air condenser. engineers do not copy ot! people’s ideas, it 
will be the worse tor them in the end. 

But, leaving personalities, let us return to the subject at issue. 
Messrs. Wilkinson say that their engine is economical in fuel. 
Surely this cannot be the case, seeing that they get up steam 
twice—once to drive the engines, and in to render the steam 
invisible ; and as to sparks being emitted, I saw both blue flames 
and sparks a from their chimneys in Leeds only a fortnight 
ago. No doubt their engine is well desi for power in ascending 
gradients, but this necessitates a much greater speed of the 


I believe I was the first person to point 


THE ENGINEER. 


‘Marcu 28, 18838. 


in the chimney by keeping the steam out rather than super- 
Feat the exhaust in The Zhimeeey to render it invisible, 
Henry HucHEs. 


uare, Leicester, 
March. 


Srr,—I trust you will bring to bear your influence with a view 
to ing the movement started to induce the Board of Trade to 
modify the existing rules to regulate the use of steam on street 


authority for running a t 
objectionable to the pu 4 A 
engines have been constructed by first-rate 7 which avoid 
the objectionable features, it is important that the engineering 
press, and mechanical engineers, as well as the 7 generally, 
should a youd most strenuously the attempt referred to. Every 
mechanical man knows that the alleged superheating of the 
exhaust steam can only be very partially effective under the 
atmospheric conditions experienced at certain seasons in England, 
and at such times the display of exhaust steam would be an 
unbearable nuisance. This is evidenced by the correspondence in 
the Leeds Mercury recently. One writer says :—‘‘ These 
engines, jangling, wheezing, and flaring along the road day and 
night, seem to me, apart from any question of horses, to add 
another curse to existence.” This superheated steam, in fact, 
would frighten horses more speedily than any white steam shown 

a locomotive. 

I trust the authorities at the Board of Trade will not be hood- 
winked by the ex parte representations made to them, which 
clearly emanate from interested quarters, and it is evident that if 
the existing rules are adhered to—which were framed in the true 
an interest: facturers will be stimulated to introduce 
resh contrivances to get over any existing objectionable features 
in the present sree of engines. Pro Bono PuBLico. 

Southwark, h 19th. 


CONTINUOUS BRAKES UPON SLIP CARRIAGES. 


Sim,— the collision which took place near Hatfield, on the 22nd 
of December last, between the front and rear portions of the 9.30 
p-m. train from King’s-cross, again directs attention to the im- 
portant question of continuous br:.kes upon slip carriages. 

In this case the main portion of the train was fitted with Smith’s 
vacuum brake, but the four slip carriages had only hand brakes 
available. When the slip om saw that the train was being 
stopped he applied his hand brake to the one vehicle in which he 
was riding, but was unable, with this small proportion of braked 
weight, to pull upintime. It is, however, ectly certain that 
if these four slip vehicles had been fitted with a continuous brake 
under his charge, he would have been able to have stopped them, 
and entirely avoided the accident, or, at the very least, reduced 
the speed to such an extent that no collision would have followed. 
General Hutchinson — out that there must always be a certain 
amount of risk attaching to the slipping of carriages, 

This is quite true; therefore, to reduce the risk to a minimum, all 
slip carriages should be fitted with continuous brakes; it will be 
advantageous to consider what are the requirements. (1) The 
driver must have the control over the whole of the brake power— 
including the slip portion—up to the point of slipping. (2) The 
eg of the slip portion must be able to apply the whole of the 

ke power even upon the engine wheels, so long as his portion be 
attached to and forms part of the train. (3) The brake must be 
automatic upon the whole train and apply itself to both portions, 
in case of a break loose or separation at any other of the line, 
except where the vehicles have to be slipped. (4) en “‘slipped” 
the continuous brake must be left in perfect working order, upon 
both the train and slip portion. (5) The guard of the slip portion 
must be able to take off and put on the continuous brake upon his 
portion in order to regulate it in running to the platform. In case 
of emergency, or the train being suddenly and unexpectedly stopped 
—as at Hatfield—it is most important that the slip guard should 
have an efficient continuous brake or a serious collision may result. 
Trains are daily running upon the Great Eastern, London, 
Brighton, and South Coast, and other lines, provided with brake 
power which fulfils the whole of these essential conditions or 
requirements. Why, then, does not the Great Northern Railway 
Company also adopt efficient appliances to ensure the safety of 
those passengers who ride in their slip carriages? 

The inefficiency of the Clayton two-minute vacuum brake used 
upon the Midland Railway has frequently been pointed out in your 
columns, and details of many failures have been published. On 
Saturday morning, 10th of March, another instance occurred. 
The up express train due to arrive at St. Pancras at 5.15 a.m. was 
observed to pass a block signal-box with the tail lamp out; the 
signalman, according to rule, sent the signal, “stop and examine 
train” to the next station—Child’s Hill. When the Clayton 
brake was applied it completely failed to act; the train ran past 
the station and danger signals, and ultimately came to rest at 
the next station, West End. The train had to run forward to St. 
Pancras without the use of the continuous brake, as the apparatus 
on the engine No, 104 was out of order. This circumstance natur- 
ally caused much cons‘ernation amongst the passengers, several 
of whom have given me the above details, and state positively 
that they did not feel the least action of the brake, and that when 
the train came to rest the brake blocks were found full off. 

Leicester, CLEMENT E. STRETTON. 


19th. 


ELECTRO-MAGNETS, 

Srr,—As the translator of Count du Moncel’s recent work on 
the ‘‘Construction of Electro-magnets,” I noticed with interest 
the letter from ‘‘ An Electrical Student” in your issue of the 9th 
inst., and at once communicated with Count du Moncel on the 
subject. In the work in question, ‘‘ Elements of Construction for 
Electro-magnets,” published by Spon, of Charing Cross, ‘‘ An 
Electrical Student” will find the results of very numerous and 
complete experiments. It will therefrom be seen that the experi- 
ence of Count du Moncel is that tempered cores are less use 
employed than soft iron. For rapid magnetisation and énangnell- 
sation there can be no question that the latter is preferable, in 
that tempered iron acts as a permanent magnet, and the effects 
produced only correspond with the difference between the per- 
manent magnetism retained by the core and that imparted to it 
hap exciting current. In tempered cores the magnetisation is 

more slowly developed, owing to the greater difficulty with 
which the molecular movements to produce the polarisation are 
effected. But for armatures the question may be different, accord- 
ing to the extent of their magnetisation, and according as attract- 
tion at a distance or on contact is considered. In the first case 
strongly polarised armatures act more powerfully than soft iron; 
but in the second, supposing the magnetic power of the magnet to 
be greater than that of the armature, a less effect is produced, 
since the magnetic action cannot so well penetrate the tempered 
metal. In 1857 Count du Moncel published a book entitled, Le 
Magnetism au point de rue du la Construction des Electro Aimants, 
which, I believe, is now out of eo but a copy will be found in 
the library of the Society of Te egraph Engineers, and at pages 75 
and 103, “‘ An Electrical Student” will find that the question has 
been very thoroughly gone into, with the result that,on the whole, 
soft iron armatures may be considered more advantageous than 

ones in the proportion of, perhaps, 18 to 11. 
©. L. WHarton. 

8 and 9, Holborn-viaduct, London, E.C., March 15th. 


GOSLING’S FUEL ECONOMISER. 
Srr,—I have read the reports 
as in 1874 I made several tests with John Lake’s coal economiser, 
which is the i i that 
I put them on to six or seven boilers at Messrs, 


hey, Manchester, and two boilers in the Royal Gun Carriage 

ent, Woolwich Arsenal. I can name about other 
boilers which were fitted with them; and Mr. Lake also an 
arrangement for locomotives, as I fitted one on at the Lillie Bank 
Engine Works, West Brompton, London, The London agent was 
Mr. William Yates, Princes-street, Storey’s-Gate, Westminster, 
London. A company was formed to work the invention, and the 

i office was in Lincoln’s-inn-fi on. 
Kei JA8. BALDWIN. 


elds, 
eighley, March 14th. 
THE PRINCIPLES OF MODERN PHYSICS, 

S1r,—Permit me, through the medium of your cospenpensence 
columns, to say that I do not quite hold with ‘A Student” in his 
arguments on the conservation of energy. If we reason as he 
reasons, we may apply his reasoning to anything. For example, a 
boiler is standing pa A for work, with an internal steam pressure 
of 60 1b. to the square inch. Instead of ‘ya force utilised, 
the fire is extinguished, the water in the boiler cools down, and 
the steam condenses until the pressure is equal to the external air. 
What then becomes of the energy? And yet who is bold enough 
to deny that the boiler did not contain energy, seeing that it is an 
indisputable fact ? : 

I consider the energy was quite as much lost in the above 
example as in the 20]b. of coal, or the clock spring. 

Torquay, March 20th. A STUDENT. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
, OTHER DISTRICTS. 


(From our own Correspondent.) 

TuE finished ironworks are this week putting forth much effort to 
complete by Thursday night those orders which customers press 
for delivery, On Thursday night the works will be laid off for the 
Easter holidays. How long they are to remain idle will d id 
upon the state of individual firms’ order books. It is not, how- 
ever anticipated that much will be done until certainly Wednesday 
next. 

The extent of new business which has been transacted on our 
Exchanges this week is not large. Actual prices of manufactured 
iron favoured buyers, though nominal quotations were upheld. 

The representatives of John Bagnall and Sons, Limited, quoted : 
Bars, lin. to Gin. flat and from yin. to 3in. round and square, 
£7 10s.; 6hin. to 9in flat and Shin. to 3}in. round and square, 
£8; 4hin. and 4}in. ditto, £8 10s.; 48in. and 44in. ditto, £9; 4Zin. 
and din. ditto, £10; and 5jin. round only, £10 10s.; 
and 5hin. ditto, £11; 5gin. and 5fin. ditto £11 10s.; 5gin. and 6in 
ditto, £12 ; 6fin. and 7in., £14; 74in. and 7jin. ditto, £15. 
ing and horseshoe bars are ranged under the £7 10s. head, and plate 
and fullered shoe and angle under the £8 head. Best rivet 
iron was £9, and double best £10; hoops of 14 to 19 w.g., £8; and 
as to best locomotive and gas strip, the firm would only quote 

rices against specification. Sheets, singles, to 20 w.g., were £9; 
loubles, £10 10s.; and lattens, £12. Ordi boiler plates were 
£9; best, £10; double best, £11; and treble best, £12—all at 


works, 
The Pelsall Coal and Iron pn ee Limited, gave their quota- 
tions as: Ordinary }in. round and square bars, £6 5s. ; hoops and 


strips, £6 10s. to £7 ; ‘‘ Eureka” hoops and strips, £8 10s. ; crown 
and horseshoe bars, £6 15s. ; strips, to 64in. wide, £6 5s. ; 7in. 
to 8hin., £6 15s. ; 8fin. to 12}in., £7 5s. ; nail from 12in. to 
24in. and not thinner than 14 w.g. to 12 w.g., £6 10s. ; hinge strip, 
£7 10s.; angles, £6 10s. to £7; Tees, £7 10s. to £8; sash iron, 
£8 5s. ; sheets, not thinner than 20 w.g., £7 10s. ; tank sheets, not 
thinner than 13 w.g., and tack sheets to 18 w.g., also £7 10s. ; 
**Eureka” sheets, not thinner than 20 w.g., £9 10s. ; charcoal 
sheets, up to 20 w.g., £14 10s. ; and charcoal rods, £13 5s. ; steel 
hoops and strips, 1 by 18 w.g., and upwards, marked ‘‘ Crown 
— £8 10s. per ton; and steel rails, as per section sheet, 


Sheetmakers report a lack of specifications from the galvanisers. 
Prices remain at: £8 nominal for singles, £8 5s. to £8 10s. doubles, 
and £9 5s. and on for lattens. Boiler plates keep dull, but girder 
and tank plates are here and there in rather better sale. 10s, 
to £9 and £10 is quoted for boiler plates, and 10s. per ton less for 
tank and girder plates. 

The animation noted last week in pigs made in other districts 
than Staffordshire, and sold on our Exchanges, does not show 
abatement. Other considerable sales have been made, and one 
consumer is credited with having bought 5000 tons. 
stand at 48s. 6d. to 50s.; Northamptons at 47s. 6d.; and Stafford- 
shire at 50s. to 52s. 6d. for part mines. 

The blast furnace proprietors have this week given their men 
notice of a reduction in wages of 5 per cent, consequent upon the 
low selling prices which at present prevail. 

Messrs. J. Wright and Co., of Tipton, are busy making Berryman 
feed-water heaters. 
= eers’ and cable and anchor forgings are in active produc- 


n. 

The enamelling of ornamental iron castings has this week been 
begun in Wolverhampton by a new firm of manufacturers, who 
claim for their process superiority to some of those at present in 
operation. The enamel is so thin, they say, that the sharp out- 
lines of the castings are not obliterated, and that the enamel is in 
every way much tougher than that generally employed. The firm 
intend to apply their new enamel to wrought iron also. 

At a meeting of nail and chain manufacturers, held in Birming- 
ham to discuss Mr. Broadhurst’s proposed Bill affecting female 
labour in the nail and chain trades, a resolution has been passed 
denying that the method at present in vogue of carrying on the 
industry was conducive to immorality, and pointing out that the 
restrictive measures Mr. Broadhurst’s Bill proj would render 
idle thousands of women and children who could get no other 
employment. At the same meeting a committee was appointed to 
— with one already appointed at Old Hill in opposing the 


NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 

Manchester.—The iron trade of this district, so far as the market 
for pig iron is concerned, seems to be returning to a condition of 
inactivity similar to that prevailing prior to the recent s in the 
demand. The influx of orders during the last two or three weeks 
is no doubt to be accounted for in some degree by the conviction 
amongst buyers that with the settlement of the American tariff 
question any further downward movement in the market would in 
all probability be arrested, and that it was advisable to effect such 
purchases as they might have to make whilst prices were at their 
minimum. This led toa large amount of buying which, of itself, 
had the effect of strengthening the market, but whether there is 
behind this buying any really permanent spring in trade is doubt- 
ful. Notwithstanding the faege buyin; ices have not been 
advanced to any material extent, and this fact seems to have 
allayed any real anxiety on the part of consumers with regard to 
future requirements, and with their present wants in most cases 
well covered there is a cessation of inquiry. On the other 
hand makers are so well sold that they are fe ey & 
press for orders, and consequently a steady tone is mai in 


prices. 
Fone won onla 9 dull market at Manchester on Tuesday, and 
for pig iron the demand was extremely small. Lancashire ers, 
who are well sold for the next three months, have during the 
week advanced their list rates 1s. per ton, their quotations for 
mag Pe gra to ing now 47s. 6d. to Be, less 24 for 
‘orge foundry qualities, but this has. com 

buyers. Local , are indifferent about 
further orders at present, and show no anxiety to press sales. In 


i 
i Str,—The paper read last Wednesday week at the Institution of 
: Naval Architects by Mr. Thorneycroft is extremely interesting, as 
: showing sonie progress in the art of scientific screw propulsion. It | tramways in order to admit of the display of exhaust steam. 
! iis « curious thing, however, that he seems ignorant of the fact that | is well known that the object of the proposals is to secure 
t just twenty years ago I tried_much the same kind of experiments 
that are described in his 
ished in the Times, 30t 
: Architecture,” No. XIV., vol. iv., ; roceedings” Inst. 
in Scotland, 20th December, 1865; ‘‘ Proceedings” Inst. 
| 
| out that all the exhaust 
: steam can be conde ‘and yet enough draught be left to keep 
up steam if the boiler be properly proportioned, and it is a question 
|! well worthy of discussion whether it is not better to reduce the 


_ Maron 93, 1888. 


Lincolnshire foundry continue to be ie, but this seems to be 
all. Makers, who are not in want of , hold, however, to 
late rates, and for delivery here quotations remain at 45s. 6d, to 
46s. 10d. for Lincolnshire, and about 48s. to 50s. for 

f and foundry, less 2 cent. 

“lthough some of the hematite makers show a disposition to 
hold in anticipation of an in demand when American 
shipments of stecl rails under the new tariff commence, there are 
pr ees at low figures, and good brands of foundry delivered here 
are to be bought at 62s. to 62s. 6d. per ton, less 24. 

Finished iron makers are kept moderately employed with orders 
for home requirements, and if anything prices have a tendency to 
harden upon the lowest rates, but orders for prompt delivery 
can still on the basis of £6 5s, for bars delivered into the 
Manchester district. 

In my last week’s “ notes” Ireferred to the fact that the activity 
in shipbuilding was absorbing the surplus labour from the inland 
engineering centres. I have since had an opportunity of — 
special information upon this subject which will be of interest. 
friend, who has been travelling officially through the most impor- 
tant shipbuilding centres, reports to me that in all the districts 
activity is not only fully maintained, but, if anything, is on the 
increase, and new shipbuilding yards are being opened in consider- 
able numbers. In connection with the same matter, I may give 

tracts from the last report of the Boilermakers’ Society, which 
will be also of interest. All the reports from the various districts 
show that trade keeps wegen , and that various classes of 
men are wanted in the shipbuilding yards of Scotland, Ireland, 
and on the Humber. With regard to the openi g of works, the 
following information is given :—‘‘The North-Eastern Marine 
Engineering Company, Limited, are about to commence the erec- 


tion, on the Tyneside, immediately to the north of their marine | to 


ne works, of an extensive steam winch manufactory, and 
a ines forge capable of turning out forgings of any size. 
The work will be proceeded with early in the spring. On 
the south side of the Tyne a new shipbuilding yard is to be 
commenced by Messrs. McIntyre and Son, who were formerly 
connected with the Yarrow yard. Messrs. H. 8S. Edwards and 
Sons have begun the construction of their new shipyard to the 
west of the the late 
managin, tner at Messrs, ells, Walker, will very soon com- 
mence patiding, as the yard on the Tyne is nearly completed. 
There are two new yards for iron shipbuilding about to commence 
operations in Blyth shortly, and these new yards opening will 
cause a still greater demand for our members. Thirty thousand 
tons of new shipping have been ordered on the Clyde during 
the last fortnight. The North German Lloyd igen J have 
ordered from Messrs. Elder and Co. two steamers, each 5200 


and 6000-horse power.” The general abundance of work in the | tion 


shipbuilding trade is, of course, a very satisfactory feature, and 
has largely contributed to the active employment of the machine 
tool-making trade in this district, as in the present h. 3 
of competition and the many complications introduced in 

the construction of marine engines, an entirely special class of 


. tools has been required to turn out the requisite work with the 


greatest economy and despatch, which has kept many of the tool 
shops busy for a considerable time past. Judging, however, from 
what I hear, shipbuilders themselves do not seem to be securing 
any great advantage so far as increased profits on eapital are con- 
cerned, as, however large the demand for ships, it is being met by 
increased means of production, and although the men are able to 
command much higher wages, shipbuilders have still to take con- 
tracts at comparatively low figures. 

The Manchester Exhibition of Gas and Electric Lighting and 
Engineering Appliances is settling down into something like work- 
ing order, but still in an incomplete condition. The engineering 
section presents no very novel feature beyond a fairly good collec- 
tion of engines with special advantages for electric driving, 
engine, the details or whic’ unnecessary to give, the only 
new feature being that the outer bearing is now carried on an 
arm fixed on the engine base and the fly-wheel is overhung, thus 
dispensing with the separate pedestal or support in previous 
engines. 

The gas engines I have already referred to, and with regard to 

h 


. these no opportunity has yet been afforded of actually testing their 


fired. Other novelties, includi 


tive merits. J. Proctor, of Burnley, shows his mechanical 
stoker, with an improved arrangement which enables the machine 
to feed either large coal or slack. The electrical section is still in 
a backward state, several of the exhibitors not having their instal- 
lations complete. Apart, however, from simply electric lighting 
one or two new applications of electricity to mechanical purposes 
are shown by Messrs. Pike, Sanderson, and Pike, of Manchester. 
These include electric pit signals for use between the engine-house 
on the pit bank and the shaft bottom and for underground signal- 
ling. By anew —— of relays a special feature is introduced 
into these signals by which the bells are simultaneously rung at 
both ends when the wires are in use. For signalling underground 
the arrangement is most simple, and by merely pressing together 
two bare wires at any ies of a pit road a bell is rung simultane- 
ously at the pit eye and at the workings. This arrangement would 
of course be of special advantage in the case of runaway tubs on 
a tramway or in any sudden emergency arising from accident in 
the workings, as a could at once be sent to the bottom of the 
shaft from any point. A magneto shot firer, for use in mines or 
pit sinkings, is also shown by the same firm. The apparatus con- 
sists of three tolerably-sized magnets enclosed in a case, and by a 
simple arrangement, magnetism drawn from the magnets is trans- 
ferred to a wire which conveys & magnetic spark to the shot to be 
a portable electric bell and the 
Griscomb motors for driving small machines, are also shown by the 


The death of Mr. J. G. Lynde, O.E., the former well-known 
city surveyor of Manchester, has, during the past week, been 
received alike with deep Py por and surprise. It is only a month 
back that, in my ‘‘ notes,” I referred to Mr, Lynde as having, at 
the annual district dinner of the members of the Institute of 
Engineers, responded on behalf of that society, of which he was 
one of the oldest members, having been for fifty years connected 
with the institute. Mr. Lynde, who was a native of the South of 
England, practised for many years as a civil engineer in London as 


his ree a 


Rios ses having three years at the works of Messrs, 
, Stewart, and Co., in this city, coming at eight o’clock in 
the morning, lke an ordinary mechanic, and doing the full tale of 
"s determination of the 

lord served an apprenticeship in 
A good demand is till up for all classes of coal and fuel in 
this , Which takes the whole of the present output, 
and prices are steady at late rates. 


an itect’s office, 
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THE SHEFFIELD DISTRICT 


(From Our Own Correspondent.) 

THE increase of the American tariff on razors—from 35 to 50 
per cent.—has not been a satisfactory item for local ers. It 
affords proof, however, of the care which has been taken to so 
arrange the new duties as to afford the slightest relief possible to 
Sheffield firms. Razors are very briskly called for, particularly for 
the American market, and the addition of 15 per cent. to the duty 
shows how keenly the Americans regard any article which competes 
favourably with their home production. It is not anticipated that 
even 15 per cent. extra will materially injure the Sheffield razor 
makers. In the United States the manufacturers will have an 
opportunity of seeing whether they can induce their countrymen to 
buy their razors in preference to English uctions at 15 per cent. 
more money than former prices. In Sheffield the razor firms labour 
under the serious disadvantage of not being able to get sufficient 
work out of their artisans’ hands, and the men distinctly set their 
faces against teaching their industry to ‘‘ too many apprentices,” 

Messrs. Charles Cammell and Co., Limited, Cyclops Steel and 
Ironworks, have announced their intention of paying a further 
dividend of £4 per share, making, with the interim dividend of £2 
a share paid in October last, a dividend equal to 74 per cent. for 

he past year. This is at the same rate as last year. Messrs. W. 
Jessop and Sons, Limited, Brightside Steelworks, in their report, 
state that after paying interest on mortgage loan and on advanced 
calls, there remains a sum of £37,026, from which it is proposed to 
set aside £4000 for depreciation in buildings and machinery, to 
transfer £5000 to the reserve fund, which will then stand at 
£10,250, to declare a dividend of 45s. per share, making, with the 
interim dividend of 15s, on the 1st of October last, 60s. per share, 
being equal to 10 per cent. for the year on the paid-up capital, an 

carry forward to the next account a balance of £4965, Last 
ear’s dividend was £9 3s, 4d. per cent. Messrs. Newton, 
hambers, and Co., Limited, Thorncliffe, have held their first 
annual meeting. In spite of the depression in the coal trade and 
the increase of miners’ wages by 10 per cent., without any corre- 
sponding rise in the selling price of coal, the company has earned a 
net profit of £25,354. 

e effort to reconstruct the Northfield Ironworks as a limited 
company has been successful, the whole of the capital having been 
subscribed. The Camot compound railway tire is the chief 
a to be produced by the new oe ae In the Rotherbam 

trict the wheel and axle trade is brisk. e firm is fulfilling a 
large contract for the New South Wales Government. When 
Messrs. Charles Cammell and Co. announced their intention of 
removing their export rail trade to Workington, it was rumoured 
that Messrs. Steel, Tozer, and Hampton had some intention of 
also ———— Middlesbrough was named as their destina- 

. This rumour has again been revived, but it is understood 
there is as little foundation for it now as at the first. There will 
always be a large home demand for rails, and companies 
situated in the Ickles can do this work much more cheaply than 
those at the coast. The latter would be handicapped by cost of 
railway carriage to inland lines, just as they were formerly 
po eo jp in the export trade by cost of transit to the port of 

elivery. 

The rapid strides made by the “‘crinoline” show that fashion’s 
decree has once more been obeyed. Wire manufacturers report a 
very active call both’on home and foreign account. Both crinoline 
and corset steels are in great request, and the reduction of duty in 
the American tariff by £4 13s. 4d. per ton will encourage more 
attention in that direction, though the reduction is not large 
enough to lead to extensive business. France and the bsg a 
generally are the chief markets, and the home call proves how 
quickly the old fashion is coming in again. 

Iron continues firmer, with increased sales, Unfavourable 
reports reach Sheffield of the condition of the Cumberland hema- 
tite iron ore trade; but these do not in any way adversely affect 
business in this quarter. In coal, the continued cold weather 
causes the recent advance of 6d. to 1s. per ton in household 
qualities to be maintained. There is no rise in prices for local 
markets, the increased quotations being for London, where stocks 
had been permitted to get abnormally low when the storm set in. 
The rer gd of coal sent to London from the Barnsley district 
the Great Northern Company in Fohevary was excessively limi 

ing 19,000 tons less than the corresponding month of 1882. The 
weather at the end of February and the og of March was 
remarkably mild, and merchants consequently kept their orders as 
small as possible. When the returns for March are made public it 
will be seen that the demand was as severe and sudden as the 
weather which caused it, The Eastern and other markets are 
also ordering more freely. Steam coal is being sent in large 
quantities for shipment at Hull. When the bye on are re- 
opened next month, the tonnage of this coal will be greatly 
increased, 


Cutlery manufacturers and ivory cutters are again ex ing an 
advance in ivory, owing to the unexpectedly small deliveries in 
London and Liverpool. For the London April sales only about 24 
tons of tusks and 4 tons of sea horse teeth are forward; a large 
parcel of Egyptian ivory which was expected cannot be to hand in 
time. It is not expected there will be —— in Rotterdam 
before June. There are about 6 tons of Angola ivory in Rotterdam 
up to the present time. . 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
THE ey iron market has been again dull, with very little 
business of importance doing, so far as speculative transactions 
are concerned. Although the fluctuations in prices have been com- 


position of the big iron trade as a whole has not im 
the present month began. The shipments of pi 


the business from abroad is generally regarded as a i TS 
The consumption of pig iron at home, on the other hand, is main- 
tained upon an extensive scale, with the prospect.of a continuance 
of activity during the — part of the year. Stocks of pig iron 
in Messrs Connal and Co.’s Glasgow stores are still on the decrease, 
while makers are believed to be adding somewhat to their private 
holdings. There aré 113 furnaces blowing as compared with 108 
at the same date last year. 

Business was done in the warrant market on Friday morning at 
from 47s. 5d. to 47s. 64d. cash, and 47s. 74d. to 47s. 64d. one 
month, the afternoon quotations being 47s. 54d. to 47s. 6d. cash, 


and 47s. 74d. to 47s, 8d. one month. Mon orenoon trans- 
actions took place at 47s. 54d. to 47s, 44d. and 47s. 54d. cash ; 
also 47s.-74d. to 47s. 8d. one month. The market was idle in the 


afternoon, with business at 47s. 5d. to 47s, 44d. cash, and 47s. 7d. 
one month. On Tuesday the market was a shade firmer at 
47s. 44d. to 47s. 7}d. cash, and 47s. 7d. to'47s. 8d. one month. 
T —W ednesday—business was done from 47s, 64d. to 47s. 7d. 
cash, and 47s. 9d. one month, 

There is little change in the values of makers’ iron, the current 
quotations of which are as follows :—Gartsherrie, f.o.b., at Glas- 
gow, per ton, No, 1, 62s. 6d.; No. 3, 55s.; Coltness, 64s. 6d. and 

; loan, 64s. 6d. and 56s.;° Summerlee, 62s. and 52s.; 
Chapelhall, 62s. and 54s.; Calder, 62s, 6d. and 52s. 6d.; Carnbroe, 
55s, 3 Olyd 50s.; Monkland, 49s. 


3 Cly and 
8.5 at Lalit, at Grange- 
mouths selected, Sie.) and Bis 64.) Kinnel, 


Valley. 
»| About 150 shipwrights struck work at Ne 


3 Govan, at Broomielaw, of 


at Bo'ness, 48s. and 47s.; Glengarnock, at Ardrossan, 6d. 
and 49s, 6d.; Eglinton, 49s, Dalmellington, 50s. 


6d. and 48s, 6d.; 
and 48s, 6d. 

The malleable iron trade is still actively employed, althofigh 
nothing of oe appears to have — in the course of 
the week with reference to fresh orders. The .past week’s sh 
ments of manufactured articles from the Clyde embraced £17, 
worth of machinery, £640 sewing machines, £11,500 steel manu- 
factures, and £23,030 iron manufactures of different kind. 
There has been for a week or two a scarcity of vessels to 
away foreign and coastwise orders, the ships that were egpec 
into port having in many cases been detained outside by stress of 
weather. Coalmasters and dealers have, however, good orders in 
hand for both the home and foreign markets. Prices have-been. 
for some kinds slightly tending downwards, although no general 

uction can as yet be no At Grangemouth the export of 
coal in the past week was comparatively small, but about tons 
were ship at Bo’ness. The rough weather has greatly 
disarrang 
and only three sailing vessels left with coals, taking an aggregate 
of 1126 tons. 

Much dissatisfaction exists among the miners on both sides of the 
Firth of Forth in consequence of the late reductions in their Lo 
The men in Fifeshire are restricting the output as far as possible, 
and at a number of the collieries in the Lothians the miners have 
been out on strike for about a week. <A largely attended meeting 
of the colliers was held at Dalkeith on Saturday, when it was 
reported that all the men at Arniston were idle, and meant to 
remain so until the reduction was withdrawn. In other places the 
colliers were also idle, and where work was being done the 
men were either — to abide by the resolution that a majority 
of their number might arrive at, or to restrict the output of coals. 
It was proposed at the meeting that they work only four days per 
week, an amendment was also submitted not to resume operations, 
The meeting determined by a considerable majority to continue on 
strike until the reduction was withdrawn. A man from Rosewell 
Colliery said that there were about 400 men employed there whom 
he was certain would not strike. 


The coal trade in the West of Scotland keeps well employed. 


WALES AND ADJOINING COUNTIES 


(From our own Correspondent.) 

ConTRARY to all expectation the Cardiff and Monmouthshire 
Valleys Bill is postponed owing to some technical errors in the 
lithograph. This will cause a delay of six months, and is a subject 
much to be regretted. A large area of virgin soil awaits deve: 
ment ; interests of large works and collieries are affected ; yet the 
—s will go on with renewed vigour, and in other ways the 
oss of time may be minimised. 

The Barry Bill, I see, has passed its second reading. Efforts are 
being made by the town council of Cardiff to bring about a com- 
promise, and I am in a position to state that two of the high 
contending parties—the Taff Vale and the Marquis of Bute’s 
representative—have expressed a willingness to meet and confer 
with the promoters of the Barry scheme. 

In the course of an interesting correspondence it has ired 
that the Taff Vale authorised rate is as follows :—For coal and iron 
ore, gd. per ton per mile; iron, 19d. per ton per mile; pitwood, 
2d. Se ton per mile; coke, 14d. per ton per mile ; and for the 
use of sidings, 14d. per ton. The present rates and charges are as 
follows :—Coal, ;fod.; iron ore and iron, $d.; pitwood, 1d.; coke, 
1d,—per ton per mile; and taking the quantity conveyed last year 
into consideration, the change amounts to a concession by the Taff 
Vale of £107,554. These figures speak for themselves, and show 
that the Taff Vale Co. has not been so chary in its reductions as 
some imagine. 

The success of the Barry Dock Bill would divert about three 
million tons of coal per annum from the Taff Vale and Bute Docks. 
I saw it estimated in the interesting notice of products, which we 
may be likely to obtain from the manufacture of coke, that London 
consumes one million tons of coal annually for house purposes, 
This is just three millions short of the output of the Rhondda 


grievance alleged is that Cardiff pays 6s. 6d. per diem, and they 
“7 get 6s, at Newport. 

he vigour of the coal traffic is well maintained. Cardiff, Swan- 
sea, and Newport have been fully occupied, and over 200,000 ions 
have been again despatched to foreign destinations during the 
week, Small coal is selling at a better price than it has been—an 
indication that the patent fuel trade is not backward, and house- 
coal quotations are firmer. The house-coal collieries in the Cwm- 
felin Valley, under diréction of Mr. Truran, are turning out well. 
At the Bedlinog pit, however—the great sinking of the Dowlais 
Company to the 4ft.—the long-sought-for coal has not been won, 
and now about 200 tons daily are being worked of the lower coals, 
there being a hope that some day the 4ft. will be gained. The 
experience at Plymouth in working the 4ft. as it trends in the 
direction of Bedlinog was that the seam began to split into three 
or four veins, and thus probably may not be gained at all. 

Tin-plate continues to exhibit decli tendencies, and it is 
feared that in a short time coke plates will be down to 15s,, and 
chareoal 17s. per box. 

Steel rails in some cases are as low as £4 12s, 6d. A fair amount 
of business is being done. The colonies are again coming forward 
with their rail orders, and though I am not in a position yet to 
¢ jiculars, this fact ma‘ stated, that one or two of the 

elsh works have been lucky in booking orders, Prices are 
low, but as long as the men are contented with moderate wages, 
the ironmasters of the district can compete satisfactorily, and thus 
secure full time work. One of the colonies likely to figure for 
rails this year is the South Australian. I hear of an immense 
order, not much short of 100,000 tons of steel rails, that has been 
received in the north. 

It is to be hoped that Cyfarthfa will be able to start with a 
similarly good one. By June the progress that is being made in 
conversion will be very conspicuous. 


No arrangement has yet been brought about by the Forest of 
Dean colliers, 


A SERIOUS engineering difficulty has just now to be faced by the 
engineers to the Shropshire Union Canal Company. A powerful 
— water has develo itself beneath the Banbury Lock. 

is forced great quantities of moving sand into the canal at 
that point. The “ tes of the lock stand 20ft. in height, and 
are braced by iron s to strong supports; but the adjacent soil 
has been undermined, ord have formed on both sides of the 
lock. The whole of thel tom and sides are composed of ircn 
plates. Large gangs of men are engaged to repair the damage, but 


the measures at present employed are temporary, and t 
engineering, it is Sauder, will have to be accomplished before 
the evil is remedied. 

ENainzErs’ AND IRON AND Mera Trapes’ Dingorory. 
—We have received a copy of Messrs. Kelly and Co.’s new edition 
of their “‘ Engineering and Metal Trades’ 8 is now 


generally well known, this directory gives the uae of all engi- 
neers—consulting and manufacturing—and all engaged in pursuits 
connected with the manufacture of iron, steel, and the employ- 
ment of these and other metals in Great Britain. I+ gives the 
names alphabetically, and also grouped under the towns in which 
those mentioned are engaged ; these are also arranged alphabetically, 
The present edition is made as complete as possible, and shows that 
many changes occurred cmon resses and ips in 
the past year; and it also shows a large increase in the numbers 


i 
with thont typé, tnd ty ton to 
description us. 


the continental trade between Leith and the Continent, er 


this week. The 


wport | 
fem. there has been a very marked want of interest in the market on i 
the of the outside public. It must be admitted that the ; 
proved since ; 
ave been 
ttle heavier than they were in the preceding week, but they are | i 
still far short of those of the corresponding week of 1882. By this ' 
time it was calculated that the wy inquiry for spring supplies ! : 
would have been considerably more brisk. Of course, there is yet 
time for an improvement before the season is at an end, but so far eS 
a@ member of the of Lynde and Simpson, and in 1857 was 
appointed oy surveyor of the Manchester Corporation. This 
position he held for a period of twenty-one years, when he resigned 
the appointment in 1879, and with hisson, Mr. J. H. Lynde, carried on 
During his connection 
with the Manchester Corporation Mr. Lynde had the carrying out 
of many important improvements, and ya 
resolution was unanimously passed by the Coun : 
sense of the ability, integrity, and zeal with which he had served 
the prey for a period of twenty-one years, and their best 
wishes for his future prosperity. The remains of the deceased ; 

, were interred on Monday at the Brookland Cemetery, and : 
deputations attended from several public bodies, the Institute of : 
Civil Engineers being represented by Messrs. Swindells and 
Moorsom, 

It may be of interest to mention that the new Member for Mid- 
the Hon. Alan is a member of the 
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*.* Ithas to our notice that sonw applicants of the 
Patent-office Sales Department, for Patent Specifications, 
have caused much unnecessary trouble and annoyance, 
both to themselves and to the Patent-ofice officials, by 
giving the number of the page of THE Enoruveer at 
vii proper 

Kar ban wake by ing at Toe 
Index, and giving the numbers there found, which only 
refer to the pages, in place of turning to those pages and 
finding the numbers of the Specification. 


‘andsworth. 
Apparatus for Conpensinc Woot, &c., J. Wilkin- 
on. 
1819. Hrarixa and Puriryine Water, J. H. Johnson. 


Wi 

1324, Pomprna Gaskovs Liguips, C. J. Galloway and 
J. H. Beckwith, Manchester. 

1825. Hypraviic Lirrs, W. H. Johnson, Westminster. 

1326. Governor Gear for Gas Ashbury, 
H. Sumner, W. Lees, and R. & 

1827. Packusc Rivas and Sprinos, C. Mace and W. 
Tate, Sunderland. 

1828. Topacco Pires, W. C. Dean, Liv. 

1829. Rarzway H. J. Haddan.—( J. Morden, 
Chicago, Illinois, U.8 ) 

1830. Szwinc Macuixges, H. J. Haddan.—(G. Wicke, 
Barmen, Germany. 

1831. Mecuanisw for Convertixa Motion, 8. Pitt.— 
(L. B. Miller, Elizabeth, U.8. 

1332. Swextinc FURNACES, A. M. Clark.—(@. Nichols, 
W. Nichols, and J. Herreshoff, Brooklyn, U.8.) 

1838. Burninc Hyprocarson together with 
Stream or Water, A. Boult.—(C. Holland, Chicago.) 
1834. Stipe Vatves, A. J. Boult.—(W. 7. Reaser and 

C. R. Stein, Madison, U.8.) 
1885. CentrirucaL Separatine Macarnes, F. Engel.— 
(H. Peterson, Hambura, and W. Ritter, Altona.) 
1336. Bakers’ Ovens, F. Smith, Lambeth. 
1837. Barus, WAsHING &c., T. J. Saunders 
and H. W. Allan, G 
‘ational Machine pany, Incorporated, Troy, 
1839. Propuctnc Coat Gas, H. E. Newton.—(A. 
Klénne, Dortmund, Germany. 
1340. MACHINES or esses, W. R. Lake.— 
(H. P. Feister, Philadelphia, U.8.) 
1841. Lupricators for Journat Boxes, W. R. Lake.— 
(A. Randall and C. Till, Brooklyn, U.8.) 
1342. Fire- Ww. R. Lake.—(H. E. Braunfeld, 
Philadelphia, U. 
1343. MACHINES Papgr, W. R. Lake.—(0. 
m, Faris. 
1344. Prickirc Carps for Jacquarp Looms, P. A. C. 


de Sparre, 5 

1845. Sewine Macuines, W. R. Lake.—(C. Tibbles, 
Burlington, Iowa, U.8.) 

1346. Arn Pumps, F. Wirth.—(H. Beins and J. F. Beins, 
Groningen, Netherlands.) 

1347. Macuines, H. H. Lake.— 
(@. W. Fuller, Norwich, U.S.) 

1348. SroppErs for Borrt.es, T. le Poidevin, 
Guernsey. 

13849. Propuction of Actps, &., I. 8. 
McDougall, Chadderto: 

8 ‘osbery, Bitton, near 
and H. Pieper, Liége.) 

1351. on Banps of Sree, &c., R. 
Brandon.—(L. Poilvache and A. Nagelmackers, Liige.) 

1352. VeLocipgepes, W. Morgan, Birmingham. 

1853. Leap and CoLour Prnci1s, T. , London, 

1354. Facmiratina Tram-cars Passina Ports, J. 

ion. 


14th March, 1883. 

1355. Compounp of Corree and Svar, Cc. A. 
Allais.—(F. V. Pillard, Paris.) 

1356. MAcHINEs, B. Hague, Nottingham. 

1857. TRERMO-ELECTRICAL GENERATORS, R. Brandon. 

(B. G. Acheson, Paris.) 

1858. APPARATUS for Opentne CLosep Packacsgs, F. C. 
Glaser.—(F. H. Arnd, Wiemar.) 

1359. Pore Exp Firtrxos for Venicies, R. Hill and 
W. Pollitt, Heywood. 

1360 PoRTABLE FIRE-PROOF Suetvine, B. Harlow, 
Macclesfield. 

1861. Cottars for Horses, &c.. D. Gaussen, Lechlade. 

1362. Marrers, C. D. ‘Abel (Action Gesell- 
schaft far Anilin-Fabrikation, Berlin.) 

1368. Cement or Morrar, J. Imray.—(B. Pick, Paris.) 

1364. DyYNAMO-ELECTRIC Macuines, C. W. Siemens, 
Westminster. 

1865. Materia for Seats and Backs of Cuarrs, H. J. 
Haddan.—(R. Schimmel. Annaberg.) 

1866. MANUFACTURE of and Heatina 
Gas &c., H. J. Haddan.—(H. Hirzel, 
Leipzig, Saxony.) 

1367. “tie Waco, G. W. von N; ki.—(A. Taesch 

1368. A. Diss, Bergholt. 

1869. Damace from CoLuisions of Surps, 

. Down, Cardiff. 

1370. Mecnanism of Etecrric Merers, P. Jolin and J. 
Parsons, Bristol, and M. Purcell. Dublin. 

1371. Commurators, 8S. Z. de Ferranti and V. 8. 
Szezepanowski, London. 

1872. Srrucrures, J. E. Rendle and F. B. 

estminster. 


1873. Stoves, A. J. Boult.—(P. Géoffroy-Gomez, 


Toulouse, France 

1874. Facrurrating Removat of Leaves from Books, 

L. mdon. 

1375. DYNaMo-ELECrRIC Macuines, H. H. Lake.— 
(@. W. Fuller, Norwich, U.S.) 


15th March, 1883. 
1876, Woop-workinc Macurvery, E. Cory, Barnes. 
1877. Spawners, J. Robson and J. Tingle’ Sheffield. 
1878. Frre-xscape, 8. Bott, Birmingham. 
1879. Emery WuHeExt, T. West, London. 
1380. Prerarinc Pictures for Proroorapny, &c., R. 
Brown, R. Barnes, and J. Bell, Liverpool. 
1881. for DRAWERS’ “Grounps,” H. 
Law, and R. and R. Wood, Cleckheaton. 
1382. InsecTING INSECTICIDE Liquip into Vinzs, &c., 


E. Edwards.—(4. B. Escourron, Mi 


France. 
1383. Corrrotiine H. J. Haddan.—(A. Las- 
moles, Chateaurox, France.) 
1384, Fasrexrxcs for BoTTLe Srorrrrs, J. Murray and 
L. Spring, Kingston-upon-Hull. 
1885. Bearrnes, H. H. Lake.—(La Société des Couverts 
Alfenide, Paris.) 
ape. Braces to Trousers, N. P. Davidson, 
ion. 
1387. W. Brassington, Manchester. 
Treatinc of Fiax, &., J. R. Dry, 
on. 
= TREATING for &c., K. 


Loox 
E. R. 
1392. Sack Lirrers, T. and A. Lewis, Kettering. 


16th March, 1888, 
1395. Trurmsc Rarway Coat Wacons, &c., G. Tay’ 
Penarth. 


1396. VALVELESS Rotary Moror Pump, W. Dawes, 
Leeds. 


1397. Loaprne with ‘Coat, G. Taylor, Penarth. 
ETALLIC 
ven, Leeds, and J. Tweedy, W: 


C. Seri 
1399. PEncit-HOLDER, O. Bussler, Clerken- 


1400. Stop or Burro, R. Benwell, Alexandria. 
1401. for Umpre.ias, &c., W. Milner, 


Car! 
1402. and Marxinec Lewnorus, C. A. Weck- 
becker and L. Schwabe, Manchester. 
1403, TzLErHoNic Apparatus, W. London. 
1404. Facurratine the Currmc of Lzatuer, C. P. 


Carpenter, London. 
1405. for Rorss, P. M. von 
‘ht, Rotterdam. 


1406. Fiusninc Apparatus, W. Jones, Bangor. 

1407. Treatine Orgs, T. 

1408. Dismvrecration of &c., Freres, G. and 
J. E. Tolson, Dews! 

Loapine Patent Fouet, 8. Butler, 

1410. Sprine VEnICLEs, R. Spence, jun., Richmond. 

1411. LeTrerR-PAPER or CakD, E. Edwards. 


—(A. Callewaert, Brussels ) 
Larne W. R. Lake.—(A. B. Wadsworth, 
lop: 
1413. and Twistinc Frames, A. M. Clark.— 
(J. J. Bourcart, Zurich.) 
1414. Apparatus for Scutcuine Fax, &c., J. R. Dry, 
London. 


Inventions Protected for Six Months on 
Deposit of Complete Specifications. 

1304. Horsxsnogs, H. J. London, 
—A communication from M. M; Marks, Cincinnati, 
U.8.—12th March, 1883. 

1313, DYNAMO-ELECTRIC Macurves, H. H. Lake, South- 

London.—A communication from 

G. W. Fuller, orwich, Connecticut, U.8.— 12th 


1382, SMELTING Forwaces, A. M. rag Chan: 
don.—A communication from H. 
W. H. Nichols, and J. B. F. Horreshoft, Brooklyn, 


U.8.—13th March, 1883. 
1340. Priytine MAcuines or W. R. Lake, 

Southam: communication 
phia, Us March, 


from H. . Flister, P 


18838. 

1345. Sewisc Macurnes, W. R. Lake, Southam 
buildings, aS communication from 
Tibbles, Burlington, Iowa, U.8.—13th 1883. 

1347. Dynamo-ELECTRIC Macurnes, H. H. Lake, South- 
am London.—A communication from 
G. W. Fuller, Norwich, Connecticut, U.S. — 13th 
March, 1883. 

1355. SotusLe Compounp of A. Allais, 
Paris.—A communication from F. V. Pillard, Paris, 
—l4th March, 1883. 


1357. THERMO-ELECTRICAL Generators, R. H. Brandon, 
Paris.—A communication from E. G. Acheson, Paris. 
—l4th March, 1883. 

1375, DYNAMO-ELECTRIC H. H. Lake, South- 

-buil nication from 


am: 
W. “Fuller, Norwich, ‘Connecticut, U.8.—14th 

March, 1883. 

1882. INSECTICIDE Laquine VINES, 
E. Edwards, tham: 
communication from A. Escourron, France. 
—15th March, 1888. 

1409. Loapinc Saips with 8. Butler, 
Cardiff.—16th March, 1883. 


Patents on which the Stamp Duty of £50 
"hes been pala 


1091. Macuing Toots and Toot J. Angus, 
1156. Guarps for CrrcuLar Saws, 
St. Edmunds.—18th March, 
1160. for VeLocirepgs, N. Salamon, London. 
March, a 
1541. HoisTine an Eartu, H. Carson, 
Massachusetts, U.S.—15th April, 1880. 
1114. Foo SIGNALLING, S. A. Bay, London.—l5th 
. SMOOTHING TE Giass, W. W. 
St. Helens.—13th March, 1880. 


Hames, Bi 880. 
1206. CUPOLA Furnaces, G, W. von Nawrocki, Berlin. 
—20th March, 1880. 
= RaILways, J. B. Fell, Ulverston.—24th March, 
1454. PRINTING Presses, P, M. Justice, London.—9th 


tor Poxp, W. Umpherston, 

NGINE for PREPARING 'ULP, m 

Leith.—17th March, 1880. ‘ 

E. H. Hodgkinson, London.—24th 
are 

1219. Darvina Cxains, H. Renold, Manchester.—22nd 


Borrizs, H. Codd, 

H. Barrett, Hampton.—18th March, 

1168. Nanas, W. BR. Lake, London.—18th 
March, 1880. 


1228, APPARA 8. Willoughby, 
mouth.—22nd March, 1880. 300." 


Patents aw the a Duty of £100 
G. Hookham, Birmingham.— 


1160. ager and CHANNELLING Macuinery, D. Mills, 


1170. Closer a oth P. J. Davies, London. 
79. ET an er VAL 
—18th March, 1876. 


Notices of Intention to Proceed wtih 
Applications. 


(Last day for fling opposition, 6th April, 1888.) 
5109. Macyetic Brusues, E. Parr and J. R. Gibson, 
London.—27th October, 


882. 
5371. MANUFACTURE of Gas, B. Russ, London.—10th 
November, 1 


882. 
5389. Horstixe — &c., 8. 8. Sugden, Woodford.— 
for Biscurrs, J. Hall, Sheffield. 

‘or 
13th November, 1882. 
5395. ORNAMENTING TERRA-COTTA Praqves, A. Tuck, 
London.—18th November, 1882. 
5396. Lawy Mowss Corrzrs, T. H. Gillott, 
5408. SEPARATING Li@uIDs from Unemicat Waste Pro- 
— G. H. Bolton and J. R. Wylde, Rigby.—13th 


lovember, 1882. 
5405. EXTENSION J. F. Stephens, Bristol.—18th 


HUTTLES for Sewinc F. O. 

'ASTENING BUTTONS W. Morgan- 
London.—Com. from J. Devin November, 1882. 


R. 'B. Hayward, London.—14th No” 


November, 
5445. ORNAMENTAL Tres, J. New Wandsworth. 
—A com, from J. B. Boulenger.—15th November, 1882. 
1 November, 1882. 
5456. HAMMOCKS, A. Pratt, New York.—16th November, 


5482. for Gra, R. Young, Glasgow. 


Wirz for F. W. Friedlaender, London.—A 


SULPHATE OF Sopa, W. Weldon, Burstow.—25th No- 


5661. AUTOMATICALLY WINDING UP karin: W. R. 
London.—A from N. BSilber- 


November, 1; 
5678. ING CALVES, oR R. Hudson, Norton Wood- 
seats.—29th November, 1882. 
5686. Fornaces, J. H. London.—A com- 
munication from A. Duchet.—29th , 1882. 


December, 

5789. J A.W. Reddie, London. 
—A com. from E. P, N —5th D , 1882. 
5806. the of WHEELS, A. Clark, 

London.—A communication from A. Galbraith.—5th 


December, 1882. 
Tnoxixo and H. A. Older- 


6036. STEERING APPARATUS, London.— 


18th December, 
61297. Ratzway Foo SIGNAL Apparatus, J. Coleman 
and I, Henson, — , 1882. 
ATTACHING HANDLES to Urensizs, J. Lee, London. 
—8th January, 1883. 
188. Encive Va.ves, J. Aimers and J. Tinline, Gala- 
shiels.—12th January, 
265. Szparatine Soxips, T. B. Sharp, Smethwick.— 


Rowell, Newcastle-upon- 
293. Sauts of Srrontia and Oxipg of W.A. 
Rowell, Newcastle-upon- 
BARRELS or Casks, F. 


ry, 1888. 
435. Rattway Carriages, A. R. Holland, 


London.—26th January, 1883. 
515. Cutrivatina E. Col Cobham, Stevenage.—30th 
January, 1883. 


Sropprrs for Bort.zs, J. 8. Davison, Sunderland. 
—9th February, 1883. 
787. R. A. Wright, Maida Vale. 
—9th February, 1883. 
W. Lang » London.— ‘ebruary, 1 
752. CoLouRED Marxina Inxs, &c., J. and 
H. W. Langbeck, London.—10th February, 1883. 
843. Hotpisc Dry Puares for &c., T. 


944. Szeparatine from 17s Org, A. E. Lon- 
don.—20th February, 1883. 
964. Propuctne Designs on Woop, A. Guattari, Lon- 
ITTING ohnson, Nottingham. 
—28rd February, 
ay or ling 10th April, 1888.) 
5483. Wrarine Apparet, 8. Hulme, Man- 
chester.—14th November, 1882. 


rydges unication 
Andersen and T. Hansen.— 15th November, 1882. 
5442. Exrractine Saut from Fivrps, J. Maynes, Man- 
chester.—15th N 


1 
5446, APPARATUS, F. J. Austin, Hounslow. 
—15th November, 1882. 


5447. SLIDING G. and E, A’ 
tkins, Birming- 
5451, Sewine W. R. Lake, com- 


ucci, A.D. 
—16th 


5465. Rermnine Ort. J. Longmore, Liver- 
—16th November, 1882. 
5470. Bepsteaps, 8. 8. I. Whitfield, 
Birmingham.—17th November, 1 
5473. “RECORDING LEVER T. 
Wi jun.. London.—17th November, 1882. 
5475. Snowden and 0. Ball, 


th 
—l7th November, 1882, 
PIANOFORTES, W. Fischer, Leipsic.—18th Novem- 
5485. TRANSIT Instruments, J. L. Clark, London.—18th 


November, 1882. 
5491. ey J. Wetter, New W: —A commu- 
nication from M. Ronekin. November, 1882. 
5506. Rorary Gas Enon, J. C. Mewburn, London.— 
A com. from C. D. Goubet.— mM 1882. 


ARTIFICIAL H. Loewenberg, Lon 

Qlst Ne 

5588. WHEELS Venicies, W. R. Lake, London.—A 
tion f U. Chan 


Bagni ‘ovember, 
5575. EXTRACTING Tattow, C. D. Abel, London. 
from H. H. 
5581. AVEMENT, E. Hughes, Liverpool.— 


ovember, 

5624. Oprarntno Exastic J. Graddon, Forest 
Hill.—27th November, 1882. 

5748. Motors, A. M. Clark, London.—A commu- 
nication from A. Dumont.—lst December, 1882. 

5765. Separatine from AnmmaL Matrers, 

5771. Screw PRopvtsion, A Clark, London.—A 
communication from J. —. —4th December, 1882. 

5826. Heatinc Water, A. G. V. Harcourt, — 
6th December, 1882. 

5845. Hexioxe Boors, &., J. Keats, 

munication from V. Keats.—7th 1882, 
ey Gas Fires, W. T. Sugg, London.—22nd Decem- 


—A com- 


Marcu 23, 1883. 


Murat &c., D. Appleton, Man 
chester. 


uary, 1888. 
524. Harnvesrinc Macures, B, Samuelson & W. Man- 
Jove, et com. from the Marsh Binder 
Manufacturing pany.—8lst January, 1883. 
616. Evecrric Generators, J. A. Fleming, 
5th February, 1883. 
736. Biock Ice, M. Mutter, Stockport.— 
9th February, 


1883. 
858. Water, C. G. Roberts, Collards. 
—16th February, 1883. 
890. Matwrarnine the Proper Lever or Water in 
nication 
from the A 
17th February, 1883. 
Patents Sealed. 
(List of Letters Patent which passed the Great Seal on the 
16th March, 1888.) 
4389. Wire Carp Poms, T. Morgan, London,—12th 
September, 1882. 
Macuing, C. W. Spong, London. 
4447. Paper, &c., W. M. Riddell, London.—19¢h Sep- 
tember, 1882. 


4462. Tops, J. McPhail, London.—19th Sep- 
tember, 1882. 


Sep 
4467. JornINe, &c., the Exps of E. E. 
Talbot, Pada —19th 
4468. Nor a C. A. Snow, Washington. —19th Sep- 
4476, for Rattway Carriaces, G. W. von 
Nawrocki, Berlin.—20th 1 
4477. Soap, J. Glover, Silcoates.—20th 


tember, 1882. 
for H. , Wetherby, 
oan T. W. Hall, Sheffield.—20th 1882. 


5. Prorectina, &c., Buttons, &c., W. P. Thompson, 
Lond on. — 20th 882, 
4489. ENGINEs, W. Crossley, Manchester. 


E. Death and J. Ellwood, Leicester. 
—2lst 


—2lst September, 
4681. BicycLe Crank, F. G. Kinnaird, London.—29th 


4686. EXPRESSING O1L from Szzp, W. Bushell and W. 
T. Haydon, Dover.—2nd October, 
4708. RerRicERaTors, P. Jensen, London.—8rd Octo- 


ber, 1882. 
4759. MEasuRING and ©. W. B. Hamer, 
ACHINE GUNS, 
—Ilth October, 1882. 
4926. an F. H. Poore, Portsmouth.—16th 


89, be. , Currants, &c., D. Fox and A. 
Whee ler, Darlin —8lst October, 1882. 
5687. Harrows, J. . Howard and T. Bousfield, Bedford. 
—29th November, 882. 
5846. Boats’ Row Locks, C. W. Morris, Lowestoft.—7th 


5991. TRICYCLES, &c., O. Pihlfeldt, Coatham.—1l5th 
December, 1882. 
Sores L. Engel, London.—30th December, 


1 
13. &c., Tow Freres, F. C. Glaser, Berlin.— 

1st January, 

204. Ciassiryinc Corours, B. J. B. Mills, London.— 
18th January, 1883. 
1. ELECTRO-TELEGRAPHIC Systems, P. M. Justice, 
London.—16th January, 1883. 

864. MovaBLe Torprpogs, 8. Pitt, Sutton.—23rd Jan 
ary, 1882. 

last of Letters Patent which passed the Great Seal on th 

v 20th March, 1883.) 

4507. LEATHER PARING a, E. G. Brewer, Lon- 
don.—21st September, 

4519. VENTILATING J. and J. K, Leather, 
Liverpool.—22nd September, 

SECONDARY Barrenies, M. Lyte, London.— 

22nd September, 1882. 
4528. Fnostep GLase, W. H. Beck, London.—22nd Sep- 


4533, J. Scott, Helensburgh.—28rd 
September, 1882. 

=, W. Clarke, Birmingham.—23rd September, 

4541. Fire-arms, H. and Ham- 


mond, Winchester.—23rd September, 1882. 
4544. Compouxn tember, 18. s, E. Wery, Lon- 


Hove, and G. Symes, 
454: Hurpuss, &c., 8. Bayliss and W. Bailey, 
Wolverhampton.—25th September, 1 


4562. REL L. H. Philippi, Hamburg. 
DUCING TEV: 
—25th September, 1 rye 

4568. Heatinc Water, A. J. Billing, London.—26th 


September, 
4576. Campine Stoots, J. C. Mewburn, London.—26th 


1882, 


S877, 6d.; S411, 1s.; 8415, 6d.; 8416, 6d.; 3426, 2d. 
8458, 6d.; 8490, 6d.; 3506, 2d.; 8512, 8d.; 8520, 6d. 
$528, 8d. 8536, 6d.; 8539, 6d.; 8550, 8d.; 8553, 6d. 
8556, 6d.; 3557, 6d.; 3562, 6d.; 565, 6d.; 3570, 6d. 
8575, 6d.; 8576, 6d.; 8577, 6d.; 38581, 6d.; 8587, 4d.3 

, 6d.; 8591, 6d.; 8602, 4d.; 3606, 6d.; 3610, 8d. 
8612, 2d.; 8618, 8615, 6d.; 3618, 4d; 8620, 4d. 
3622, 4d.; 8623, 6d.; 8625, 6d.; 3628, 10d.; 3629, 6d. 
8632, 2d.; 8633, 1s, 6d.; 3634, 6d.; 8687, 2d.; 3638, 2d. 
8639, 2d.; 8648, 6d.; 3646, 8d.; 8647, 6d.; 3648, 6d. 

2d.; 3653, 6d.; 3654, 6d.; 3655, 2d.; 3656, 1s. 6d. 
8657, 6d.; 3658, 6d.; 3650, 4d.; 8662, 6d.; 8668, 6d. 
3665, 2d.; 3667, 6d.; 8668, 6d.; 3669, 2d.; 3671, 6d. 
8672, 4d.; 8674, 4d.; 8675, 6d.; 8677, 4d.; 8679, 6d. 
8681, 4d.; 3682, 2d.; 3684, 6d; 8685, 6d.; 3686, 2d. 
8687, 2d.; 8688, 6d.; 3689, 10d.; 3690, 2d.; 3692, 6d. 
8695, 2d.; 3698, 2d.; 8700, 6d.; 8703, 6d.; 8704, 2d. 
8706, 64.; 3707, 6d.; 3710, 6d.; 3711, 4d.; 8714, 6d.; 
8716, 2d.: 8719, 6d.; 8720, 2d.; 8721, 2d.; 8722, 6d, 

8958, 10d.; 4518, 6d.; 5020, 4d.; 5585, 6d.; 5550, 8d. 

*,* will be forwarded by post from the 

Patent-office on receipt of the amount of price and 

ls. must be remitted 

8 


| 
~ 
4 ‘ALLI witt, Birmingham.—26th 
Commissioners 5435. HeaTine ENTILATING ABA’ 429, Mrraiic Pens, He' 
Condensed from the ames a the and F. Feliz, Kauth, Bohemia.) Stevens, Lewisham.—1l4th November, 1882. 
—— 5444. Apparatus for DELIVERING and Countinc NEws- 
PAPERS to be APPLIED to WEB-PRINTING MACHINES, 
Applications for Letters Patent. 5580. Texrs, 4c; H. E. Newton, London.—A commu- 
*,* When ya have been ‘‘ communicated.” the i . van Dicker.—21st November, 1882. 
— 
printed in italics. j 
$17. Preventinc Waste of Water, J. Harsant, 
5607. Treatine Sotvutions of CHLORIDE PPER an 
vember, 1882. 
5631. Dynamo-ELEcTRIC Macutngs, C. A. McEvoy and 
1320. GENERATING and CONDENSING STEAM, J. Hodgart. J. Mathieson, iation 
Provand, Valparaiso, Chili.) London.—19th September, 1882. 
1321. Catssons, . F. Andrews, Isle o 5. 
1822. Excixe Governors, F. M. Rogers.—C. M. Gor- 4454, for W. P. Thom 
ham, Bucharest, Roumania.) 
1323. Purtrryinc Gas, W. W. Box, Crayford, and G. 
4465. MaNnvuFACTURING Biscuits, G. 
Gallice.—19th September, 1882. 
4466. CLosina Winpow Frames, E. Edwards, London. 
— 5763. Prorecrine FUNNELS AGAINST SHot, P. 
Jensen, London.—A communication from H, von | 
4505. WHEELS, for Cars, W. Morgan- 
Brown, London.—2lst September, 1882. 
4511. Stormnc, &c., Execrricity, J. D. F. Andrews, 
September, 1882. 
16th January, 18838. 4513. PoraTo-PLANTING Macuing, H. Gardner, London. 
292. Satts of and of Strontium, W. A. 
| | | ebruary, | 3. 
879. Sips’ Berrus, &c., J. Hamilton, jun., and R. 
McIntyre, eo February, 1883. 
892. Preventine Fiucruation of Gas in Marys, C. G. 
Beechey, Liverpool.—17th February, 1883. 
898. Furnaces, J.C. Mewburn, London.—A communi- 
cation from L. C. Voorhees.—l7th February, 1883. 
1165. Manuracturtne Betrons, G. L. Aston and A. 
5458. AvromaTic Door Fastener, T. Scourfield, Lon- 
don.—16th November, 1882. 
54 
1280. Scrapers for CLEANING TuBEs, G. Preston, Man- 4550. INDICATING PRESENCE of WATER in CISTERNS, J. 
1882. 
4577. Stowimne Bacs of Woot, &c., H. M. Whitehead. 
London.—26th 1882. 
( 4579. Ice-makine Macuinery, W. H. Beck, London.— 
26th September _ 
List of Specifications published during the 
Be March BRS 
November, 1882. er, 
5410. Steam Steermnc Arraratus, J. Duncan, London. | 6130. Gas Encrves, A. M. Clark, London.—A commu- 
—13th November, 1882. nication from V. J. Laurent.—22nd December, 1882. 
44. Kyrrtinc Macuines, H. J. Allison, London.—A 
com, from OC. H. Carter.—8rd January, 1883. 
76. Exverorss, W. H. Heok, London.—5th January, | Patent-office, Southampton-buildings, Chancery-lan 
1883, London, 
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8889. Arc RecunaTor Crompton, 
London.—1l4th July, 1882 
This tes to improvements’ on the inventor's 
— No. $46, 24th January, 1882. Both are 
by ing over pulleys, so 
that the | travel of. each is controlled by the 
ding to one ar it, one ion of 


gear 
mounted on the same axis as the first wheel e 
train of the described in the above- 
mentioned pa‘ ng frame is 

manner it rises 


an clotro mage in ‘nea suc 
falls 


to th this rising and 
falling it advances or y yeslene the carbons affixed to the 
connecting cord, and regulates the the aro. 
Other improvements are also described. 
$8350. Execrric Lamp Hotpers, J. 8. Beeman, Earls 
Court-road.—1l4th Jul; 8d. 
This rela 
a ball-and-socket joint to render it rotary; also 
switches for regulating the current. 
$351. Apparatus FoR AUTOMATICALLY SHUNTING 
Currents, J. & Baris 
Court-road.—l4th July, 1882. 6d 
The object of this fnvention is to shunt a current 
from one circuit to another. It is carried out b: 


iron core, having a contact piece ati , 80 that when 
the pases is on, the core is sucked up into the sole- 
noid, and when the current stops by the circuit being 


broken, the core falls and completes another circuit. 
33565. Evecrricrry ror Licut, Power, AND 


OTHER J. Southampton- 


ments. ‘The tavontor claims several in 
the 


ductors, for sup) tha carbon, of a cee disc, 

hermetically sealed to the neck of the 

condu disc secured within an aperture in 

the conductors being sealed within 

; also a method of manufacturing carbons by 
cutting la or filaments = different 

bres parallel 


—l7th July, 1882. 

This relates to the regulation tee lam) 
of a solenoid, the 
compensating for the traction 

accom) 
passing over a pulley an 
of the carbons, the 
to the core. Thus, when 


grea’ 
same side as 
attraction. 


Pome RJ. ‘@aleher, Notting Hill.—18th 

to looms with several healds or 
which shuttle changes are 
required, an ment 


act as an 


means 

exerted in the 
is the positions solenoid. 
8 suspen a chain 
the holder “of one 
tached 


sheet mi Thiraly, in an ment of cams and 
levers for effecting t e changes of the shuttle boxes; 
lor au con- 


de 
action, is vided for 
it of each oe sl battery, and = the same 
time completing the circuit to the lamps betes § = 
is charged, without interfering wit 


33'70. INDICATING THE PRESENCE OF 
Frre on Heat sy Means or Evecrricity, £. 
Edwards eee July, 1882,—(4 
communication from B. Carré, Rouen, France.) | A 


This relates to an apparatus consisting of two con- 
tact pieces, one fixed, the other, a spring, held back 
a wire or thread. This latter is ied round a 


by 

room, or fixed to a certain tinaroom, It iscom- 
of materials that expand or be consumed 

yy excessive heat or fire. An electric bell and batte 

are included with this apparatus in an electric circuit 

which is broken at the two contact pieces, so lon, 

the one is held back by the wire or thread. en, 

, it is d ed heat or fire it makes contact 
with the other, the bell is rung, and the alarm as 


keeping the = tion | 

and vel 
W. B. 


The inventors use a wire rope su on struc- 
“rail.” On “rail” runs an electric — shane 
from the Tere of overhead suspending The 
rota‘ parts of the motor 


when it is 
hauling as described in the — and the combina- 
tion of two motors, and two hauling lines, one of 
which its lines, the other 
Eee? when stops to wind up, the second 


3385. 


ic Arc Lamp, L. A. Groth, 


Upper 
bce down into 8, and 


lower carbon-holder K! is raised by the action of two 
on the same axis which bear 


attracts A 
breaking the ctreuit through Vand X. Should the arc |: 


81 is wi ed and strengthened, 
and the car! -y The reverse takes place if 
the are s shorten 


$3382. Execrric Licut Appian 


&. 
to ght 


and 
is arc a 


(8) to (4) wae 
he and a (7) to carbons 


invention, as 


motion in which the stop bolt stands ee in thi 
| of motion of the stop catch, and is connected by 
levers the mechanism by which the jointed levers 
the picker catches are actuated. 
$414. Execrric SiGNALiinc APPARA 


H. B. Newton, Chancery-lane.—18th July, 1882.—(. 
communication 0. Zadig, papa 


single wire, and without the intervention of the o' 
clerks in intermediate stations, 


$415. Seraratine Grain on Seep, van Gelder, 

18th July, 1882. 6d. 

This relates to a machine for separating different 
kinds of seeds, in which the exterior, instead of the 
interior, is fitted and used asa separator, the pockets 
being shaped to suit the grain and having a flattish 
rel: dicular or at any acut to the 

carry the grain forw: revo! 

faster than the “Tho ening but with the ng 
surfaces in direction, 

erent kinds 

$416. Tops or VentiLatTors, 7. J. Baker, 
Newark.—18th July, 1882. 6d. 

The object is to — _ currents of air in 
chimney or uptakes, and consista in forming 
chimney tops or ly a tapering deflecting 
plates with slits provided between the edges, 

8419. Dynamo-ELEctRic Macuines, S. Z. de Ferranti, 
ee og 's Bush, and A. Thompson, Russell-square. 
—18th July, ing 

In of us ordinary bobbins of insulated 
wire bt round the periphery of a wheel as the arma- 
ture of an 
employ one single conductor passing in an undula 


form around w and so omy that there 

be as ee radial portions of the zig-zag conductor 
as ets on either side of ‘the revolving 
wheel, so that i the =~ were at rest, this conductor 


might be traced in a zigzag d first 
from the centre of the wheel between the adjacent 
— of the fixed magnets on one side, then returning 
wards towards the centre between one of these poles 
and the pole of a third magnet, and so until the cir- 
cuit is completed. This machine was illustrated and 

described in our columns some weeks ~ 
1882 | 9 


High 18h ly, 


Payen 
aix, France.) 

This invention consists in so mounting a series - 
discs, u) which are fitted coils of insulated wire, on 
shaft, that the te discs shall be ree and 
shall revolve in an opposite direction to the discs 
which have the current induced in them. It also 
relates to other improvements. 

3426. Dust-cottectina Fivugs, H. J. Haddan, Ken- 
sington.—19th July, 1882.—(4 comm Srom 
the Mechernicher k- Actien - Verein, Rhenish 


same, 


3480. AppiicaTion or TELEPHONES OR MICROPHONES 
TO Prpgs OR VESSELS CONTAINING FLUIDS, GasEs, 
AND AIR, FOR THE Purpose or Derectinc LEAKAGE 
THEREFROM, A. G@. Ross, Cincinnati, U.8.—19th Jul: 

1882.—(4 communication from T. J. Bell, Ci: ncinnati 
honic a; 


6d. 
ratus for amplifying soun or wa’ 
whereby the of water gas a 
ro ott, pela and the leak, as well as its locality, 


3434. Execrric Merers, C. V. 8, Wing, near Oak- 
hain —10th 1889 6d. 

This to improvements on the inventor's 
patents Nos. 4472, 13th October, 1881, and 513, 
2nd February, 1882, er electric meters, in’ which the 
electricity tho cnet through a conductor is measured 
pe oscifiations of a balance governed by an 
having the coll in the elvouts of the-con- 
rg he object of the present invention is to 
render the above apparatus more simple and more 
readily adjustable to varied requirements. 


3455. Dynamo “ELECTRIC MACHINERY 
. & Beeman, Earl's Court-road.—20th July, 1882. 


The improvements consist in automaticall 
the armature certain sections when thay they 


polats in 
carried 


the last 
e first end of the next being 
cally db springs making 
contact with insulated rubbing surfaces, and being 
removed from the circuit by the same means, 
ACCUMULATION AND DisTRIBUTION oF ELEc- 
— L. H. M. Somze, Brussels.—21st July, 1882, 


The inventor claims the construction of 
wherein the oxidised matter or paste is 
in a series of supporting and retaining cavities formed 
by means of open metallic work or nets, which are 
united with each other by intermediate condu 
8, bars, &c., 80 as to fin Bert electrodes having a 
number of contact surfaces, and yet capable ot 
supporting the oxidised mass without the interposition 
of resisting diaphragms. 
3441. Apparatus ror Evecrric Lamps 
AND FoR Measurine ELEcTRIcAL 
A. "Gray and T. Gray, Glasgow.—20th July, 1882, 


shi 


consists 
the current pasts lamp when it 
, &c,, and certain other improve- 


This relates to the regulation of arc lamps by means 


current dynamo, the inventors 4 


of a motor in com’ with a hollow segubting 
drum divided into com ents pierced by holes an: 
containing for and 

motion of the the ro m of the 
drum an relation to the 
force or ti ig couple. 

the combination of the above-mentioned drum with 
fixed and movable coils for the purpose of 

the quantity of electricity passing through a circuit in 


84'78. APPARATUS FoR ACTUATING THE VALVES OF AND 
ReGIsTERING THE WORK DONE BY StzaM ENGINES, 
P. R, Allen, Lambeth.—21st July, 1882. 10d. 

This relates to means whereby the ves of a steam 


can be 
speed, the 
valves, Also to 
chronograph 
releases the 
$490. Corrine, 
AnD Sirtine Frrewoop, J. Row and H. 
on patent No. 3673. 

A.D. bag Ay in using the cutting 
face of wh acts as & chopper, and which are 

ted cae. The block of wood 
is down its holder by a weighted lever. 
The cut wood falls on to a sieve which —— the 
dust. The wood is collected in a conical receiver and 
tying up. 
8506. Apparatus ror Carrytne From Borrom 
or Pir To ConsuMER’s CELLAR, &c., B. 0. Green 
and H. J. Collins, Camden-square.—24th July, 1 

Void.) 2d. 
occurs 


—(Poid.) 
Phy. object is to prevent th 
in transportin; from the mine, and it consists in 
the use of wagons in the mine, the body o which can 
be removed from the frame, placed in compart- 
ments formed in r wagons, so that the coal does 
not require to be unloaded. 
Exectric Lamps, 4. M. Olark, Chancery-lane.— 
Mer and A. Levett, New York.) 6d. 


tes to lamps so constructed that when one 
set of ee is consumed another set will be auto- 


same curren 


anp 


which 


7 and in line with the positive car 
there being a pivotted armature and contact strip 
between each two solenoids, so that the armature 
will be in contact either with the solenoid or with the 
contact strip, according as the current is to pom 
through one solenoid or the other. The carbons 
ted by means of a lever actuated by the solenoid 
core and engaging bo Be pet a pawl with a ratchet 
Wheel fast in gear with a rack on one or 
both carbon holders. 


8510. Apparatus ror Motive PowER BY 
July, proceaded with) 2 2d. 
4th July, —(No 

This relates to the construction of an electro-motor 
for transferring motive power to machinery, &c. 
$3512. Booyvant or Lirf-PRESERVING F. 

Brewster, Westminster.—25th July, 1882. 
' This consists in forming garments with folds, plaits 
or puffings at suitable parts, and filling the same with 
some buoyant material, preferably car' cork, or 
cotton or wool which hus been ly treated to 
render it buoyant. 
8518 8. Bidwell, London.—25th July,’ 
1882.—(Not proceeded with.) 2d. 

This relates + pes apparatus for reprodu speech and 
sounds by means of a magnetised in the 
interior of a flat and fixed at one end, 
so as to be free to vibrate 
8582. SxconpaRy oR POLARISATION BatreriEs, @. L. 

‘inch, was, Bast India, and Southampton- 
buildings. —25th July, 1882. 


The inventor pen his plates 'b: to the 
surface of lead — by mechan ical, or 
chemical means, finely divided lead. To separate bg 
plates he em; of wood, gui 


frames or 
r substances, an 


Drnawo Exxctric MAcHIngs, 0. W. F. 
Hill, Qunnersbury.—26th July, 1882. 

It has been found that when an » Te wound 

with a coil of insulated wire is brought in contact 

with the of a and also when the 


armature is them, electric cur- 
rents in the rfl + me coil, if the circuit be closed, 
and these currents are —, more cate than 


those which may be produced by moving such an 
armature in proctentiy to the — The inventor so 
arrai that in his machine are in suc- 
cession brought into actual content with et 
poles and are separated from them by a 
movement, 
8536. Union or Courtine ror Prees or Tunes, 
W. H. Beck, London.—25th July, 1882.—(4 commu- 
nication from J. L. B. Bodel and J. L. F. Brauer, 
to d being enlarged and 
ne pipe is cy en an 
fitted with an elastic washer. A tee fits over the 
enlargement and is screwed externally to receive a ring 
fitting on to the end of the other pipe, the end 
which is of elliptical form. 


3539. FOR PROTECTIVE AND PRESERVATIVE 
and @. 8. New York,.— 


rotate ina bath of an 
and is then led over folled, can 
dried. 

3547. Execrric Canies, J. G. Lorrain, Westminster. 
—26th July, 1882.—{A ‘communication from J. André, 


Paris. 
This relates to improvements on patent No. 2 oe, 
15th December, 1880, taken out by A. W. L. Reddie, 
according to which a cable was com: webs, 
consisting of Sore a weft of tex- 
tile non-conducting material. According to the 
present invention, fastead of weaving separately the 
series of webs which are to form the cable, the web is 
made with and non-cond 
portions, and by a wide border at 
edge of ucting ma‘ 
$558. Lusricatine Bosses ror Loosz Putters, &., 
W. R. Lake, 1882. commu 


from 

In the central portion of the 
formed, and con’ the lubricant, which pope plied 

th surface by small pieces of jane @ 
icant at one end and bearing on pid 
face of the shaft at the other. The excess of oil 
returns to the reservoir by suitable apertures. The 
cane is kept in contact with the shaft by set screws. 


8556. Boat Appiiances, C. Grayson, Liver- 

iis relates to lowering ships’ boats, 
to a or 


and them as soon as 


Php ged and w! is lowered by ropes or chains 
83562. Treatina J. Young, Kelly, ¥.B.— 


same, 


speed ; 


disc 
or brake 


“evolved. 


re. 
A.D. 1879, 
and 


27th July, 1882. 
This consists in dietillin off a of the sewage. 
the distillate con’ yen of am- 
monia then the sewage. apparatus con- 


higher than that of the atmosphere, 
and the apparatus to be employed for effecting the 


driving shaft; B the 
loosely thereon, and on the 


wheel F 
ends of which are formed with projections 
with holes 


case, so that there shall be no esca 


flexible matter are crushed an: 
during th 


8010. Propucts 
1882. 8d. 
lates 


On each side a number of air "heating tul 


well as the air tubes, is 


237 
of flowed vol, he given 
from one vessel to the other. 


Apsustine VentiLaTors, H. Morris, Manches" 

emplo con’ any ive 

to variations of temperature, and 


6d. 
uid rests 


ventilator to be rise or fall of 

the piston may be 

m 

$5'7'7. Caustic Sopa anp Caustic Porasn, 4. J. 
Boult, London.—27th Jul July, 1882.4 comm 


from Corman.) 6d. 


lyes 


BR. Fisher, Nottingham, and J. 8. Walker, 


in gear by a slow and 
rest to the 


‘Wigan.—28th July, 1882. 6d. 
This selates to a clutch that, First, can be 
out of gear while the driving shaft is runn: 


Secondly, can be put 
eration 


| 
| 


te D with a number of pins; 
with shaft A, surrounded by a clip 
made in four or other number of x 


to receive right and left-handed screws. 


Each part of the brake has a mye | to << one of the 


pins on disc D. screws 

connected to arms P of a sliding. 

The piece Q is shifted by means for! or eg oo 

suitable lever. 

3582. Reou.atine Execrric anp 
motiyE Fo: &ec., L. Campbell, Glasgow.—28th 
July, 1882.—(Not proceeded with.) 2d. 

tes toa method of commu- 


8368'7. Coverines FoR "Hor Cumatss, F. 


4d. 


of some substance that can absorb 
may be charged with water or for the 
of cooling the wearer’s h 
8500. Rotter Mitts, A. W. L. London. —28th 
July, a ie communication from H, F. Saint 
The object is to effect a — crushing of wheat 
or other substance by a sin ——- the 
rolls, and it consists in the use of suitable 


to the action of the 
$3502. Seconpary J. Bolton, Grosvenor- 
gardens,—28th J 
This relates ous im) 2 in 
batteries. ott t other the inventor places 
his batteries whilst being charged into - air-tight 


of the gases 
He claims various means for ‘making and 
connection inside the battery by means ¢ 


gaseous pressure therein; also the construction 
a byt by covering a lead or other plate with a layer of 


metallic plate being first coated with 
te or solu’ chloride or oxychloride of lead, 
> coating is by means of metallic 

. CLEARING WOOL FROM FRAGMENTS OF rent 

0. Imray, London.—29th July, 
La Société He nea) 
carding machine a — to pass over a roller on 
it is pressed ed ro one of 
which is eee and a and ents of straw or other 


d erised, that 


3606. &c., W. T. Beesley, Shefield.— 


20th July, 1882. 
The object is to prevent the metal cooling when hot 
rolling long thin of steel. and it consists in 


Buiast Furnace 
es, J. Alexander and A. McCosh, Lanark.— 


to improvements on wo. ss No. 4117, 
No. 1488, a.v. 1880, and A.D. 1881, 


relates to 
end, and a the rope fits a 
each jaw. A ta by a lever, 
causes the jaws to grip or release the 


Sroves ror HEATING BY A 


drical case contains a grate, to which fuel is 
through a vertical pipe running the 
are 
itove. 


, and pass to the 
of the stove, which, as 
by water. 


verses the body 


8615. Looms ror Weavino WoouLen 
near Leeds.—Sist J’ 1882. 6d, 
8 w wea 0, 
or more warps, is regulated, an motions of the 
beams of the warps as to 


$$$ 
| 
a piston w tably connec’ = 
a given time. 
— 
miimheaviest weight of chain hangs on the ——- 4 
the core, thus helping it to resist the velocity; and, Thirdly, can be 
to overcome a certain resistance, and if additional P 
resistance is communicated to the clutch it will slip, a 
aud so indicate that something is wrong. A is the i 
inserting in the circuit or circuits a solenoid, with soft (35st) my 
working the 
zx 
B- 
wie relcase Ol ule p 5 UY ; 
jointed levers connected by straps to the brake levers ye 
mounted in the shuttle and Fifthly. in on 
T, Bdison, Menlo Park, New Jersey, U.S.) D 
J This relates to a method for supplying lamps, motd BSS 4 
&c., arranged in separate multiple arc circuits w | 
| current, which is transmitted through the cop a , Sos : 
mains at a high tension, in order to reduce the q 
and therefore cost of the latter. According to 
method of carrying the invention out, < P | 
batteries are arranged between the lamps or motors, WEA Hy 
&c., and the source of electrical energy, such batteries 
being first charged in series from the source, and then | apparatus whereby the attention of the clerk at any A com i" 
disch arged through the lamps, &c. To prevent loss, | given station on a line may be called direct through a B- r+) R | 
matically switched Into circu he DAS O | 
more sets of carbons and corresponding solenoids oe 
y to be driven mounted { 
boss of which is secured a 
ta i= 
Coventry.—l7th July, 1882. 6d. i® 
This relates, First, to the method of applying the : 
centres to the steering or other parts of velocipedes, so i” : 
| 
apparatus, whereby the grain is supplied to the ro val 
a long thin stream, the granules being regularly and 
"so that when they are rotated the motor mathematically distributed over the length and breadth — 
moves along the = prering of the stream, so that each one is separately submitted | 
motor is so arranged as to the “rail” the tighter ther »* ‘os ” also 
Finsbury- 
pavement.—17th July 1882.—(A communication from 5 
Prof. C. P. Jirgensen, Copenhagen, Denmark.) 6d. ‘ 
The ‘ou gives a diagrammatic view of the work- . 
ing of this lamp. Suppose the carbons are so far 
apart that there is no arc, part of the current will pass Prussia.)—(Void.) 2d. : 
= P! to insulated carriage _O, movable armature A This relates to the use of vertical series of plates e 
Vv, placed horizontally in flues, so as to increase the 
carbon-holder K is thereby deposit of dust from the gases passing through the 5 
= 
Ki 
A 
passage to an 
5 me w he fabric in the form of a roll is caused to | 
T= SEP 
0 Cy ) j 
ms =~ causing the gases to vertically traverse compartments 
SEB) in which internal horizontal cold-water pipes are 
SC arranged, and suitable being provided for 
side of the compartments, where! mai 
in the gases are condensed and separated. 
an: aS * 3612. Havtace Cups, J. Walker, Derby.—8ist July, 
: them when arrive at the active 
: 9) y the magnetic field again. The invention s 
3613. 
each carbon-holder until the arc is formed by a branch Al ’ 
of the current passing by O. M, and the upper carbon July, 1882.—(A communicati 
ers, H. J. Haddan, 
Kensington.—l7th July, 1882.(4 communication 
iT with the take-up motion of the cloth beam on whics 3 Re 
| | 
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3623. Laue Borwers, W. Hayden, Waterbury, 
1882. 6d. 


The o to obtain a flame and perfect 
to lessen the cost of construc- 
tion. Two wick tu placed to each other 


bes are parallel 

a short distance apart, with their lower ends passing 

through a base of sheet metal ee to fit the 

collar of the lamp reservoir. The base extends 

u and forms three arms to support a ‘orated 

forming the air distributor, over w! a re- 
movable deflector or dome with two slits is fitted, and 
directs the air on to the flames, - 

8625. Manoracrure or Central Fire Cartrivoes, 

al provemen’ 0. 
dated February, 1882, and the means of 
using an inner iron cu) ‘of great stren; aon one ensur- 
ing that ite rim shall fill the head of e outer cup in 
such manner ae to produce a strong head or rim. 

3628. Looms ron Wzavinc Ciorn, H. J. Haddan. 
Kensington. —Sist Jwy, 1881.—(4 communication 
from L J. Knowles, Massachusetts, U.S.) 10d. 

This relates to the driving and brake mechanism of 

looms, and more 
er looms in which the d ping pallley is convertible 
to a loose pulley. 

3629. Werr Stor Motion ror Looms, H. J. Haddan, 
Kensington.—8lst July, 1882.—(4 
from L. J. Knowles, Massachusetts, U.8.) 64d. 

This consists of a long feeler shaft t extending, when 
applied to a loom, from the middle of wade do 
exterior ther 20f, with feeler wiresand both rigidly 
attached to the said feeler shaft, so t they tilt or 
vibrate in opposite directions, but the gore A at the 
inner end and the latter at the outer end of said feeler 
shaft. Alsoof a J ag wy rod, the same being a long 
rod, which has, when the stop ‘motion is applied toa 
loom, a substantially upright — in the vertical 

connected with 


2. Stream E D. . Hayes, Shore- 
ditch.—81st July, 1882.—({Not proceeded with.) 2d. 
This re to arrangement of two in 
one cylinder, one at either end, and ves, 
one at each end and one in the middle. 
8633. TacHyoraPHicaL APPARATUS, H. Lake, 


V. A. de Celada, Cadiz,) 1. 6d. 

This relates to an apparatus whose object is to serve 
for tachygraphy, nes it in all its applications— 
that ts follow and reproduce speech or 
language by mechanical means and in printed 
characters. 


3634. Bospmw Frames ror Looms, H. H. Lake, 
London.—3lst July, 1882. me communication from 
Philadel ph 6d. 


frame and independent of the bobbin. 


3637. Mecuanisem FoR OPERATING on Ralt- 
way Enotnes, A. C. Bmery, Dalston.—Slst July, 
1882.—( Not proceeded with.) 2d. 

This consists in an improved combination of mecha- 
nism for causing a whistie « or other audible signal to 
train 


be the 
at any required time, in lieu of 
use. 


eof a 
fog signals now in 


3638. Apparatus ror Fitrexte, &c., Dust rrom 
Currents or Atr, A. Stevenson, Chester. — lst 
August, 1882.—(Not with.) 2d. 

The current of dust-laden air is caused to circulate 


to pass through the fabric in the opposite 
S689. Posrryine Coat Gas, J. Leeds.—1st 
proceeded with.) 2d. 


August, 1882.—(Not 
FR end in mixin; coke or breeze in 


g pulverised co! 
on with h rate bog oxide earth or other 


onide fron suitable f or Puritying ot whether 
supplementary purifiers of and coke or 
breeze be added or not. 


3648S. Manuracrore or Ammonia, A. Feldmann, 
Bremen.—1st A t, 1882. 6d. 

The invention is fiy an application of the column 
system to the obtentica both of volatile and non- 
volatile combinations of ammonia. 
$3646. Apparatus For Propvcts or Dry 

Destructive DistitLatiox From Sour Ma’ 
Redfern, London.—lst August, 1882.-—(A com- 
munication from H. Wurtz, New York.) 8d. 

This relates to improvements in the 
chambers. 


Packine ror Sturrine &., 
~y which is lapped with wire of 
other suitable fibrous yarn is plai' 
FASTENING FOR ror Boots, &., G. F. 
August, 1882.—(4 communi- 
cation from E. C. ane McDonald, 
Nova Scotia.) 6d, 
a 
over hooks on the opposite side of the shoe slit or 


3650. Yorks.—1st August, 
linings instead of by 


$3654 Saw-ritixc Apparatus, A. M. Clark, 
yr communication from 
Blikins and H. Weston, New York 


64. 


such 
it can, by turning it, be 


made to screw itself upwards out of the ground to | which 


correct the level of the rail. 

8656. Macutwes ror Manuracrorina CiGaRerrss, 
W. R. Lake, London.—iat August, com- 
munication from the Cowman 

Foreign Countries, New York.)\—(Com- 


tes to im its in the general con- 
die 


CHIN 
4 communication from F. Osilion, New York.) 


AND OBLITERATING THE STAMP ON 


mewn veep in such a manner that the letters, 
post cards, or other ——— are stamped, and the — 
which is attached to said lever arm is automa’ 
cally provided with fresh ink or colour. 


3662. Tone Exranpers ror Steam Borers, &c., 
, London.—2nd August, 1882.—( 
munication from P. Revollon, Mouli 


6d. 
The inventor claims in tube expanders a set of short 
rollers articulated together. 


8707. Sream Enouves, C. J. 
Manchester. 4 


piston-rod. The low-pressure slide D is worked by an 
excentric, and its w or top face moves over 
poem with the opposite ends of the 
which are governed by the 
es by an or any gee gear. 
6136. Watcuman’s True Detectors, &., J. Wetter 
New Wandsworth.—28th October, 1882. 4d. 
relates to a novel of 
magnetic watchman’s detector or register, whereby a 
record can be kept of the time when ‘a’ watchman 
comple’ e 
which revel with and by 


the works of a clock. 


5550. Cerrre Vatves 1x Connection 
with Gas Puririzrs, R. Dempster, jun., 
Yorks.—22nd November, 1882.—(Complete.) 8d. 


in operation at 
one time, instead of one alwa: wich remaining idle. A is 
the usual syphon pan into enters at B 
and passes in the centre of the pen’ S 


if 


Vl 


4 
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GENERATING AND MeasuRtne ELEcTRI 
W. Blanchard, New York.—30th November, 


This invention consists of an improved battery, 


tures, and 
Wins Canta, 4. J 


and Liverpool.— November, 1882. 
from Waring, Pitted 


metal sheathing so as to prevent 
Exuecrro-macnets, Dr. V. W. Blanchard, New 
York.—8th December, 1: 
This relates to the use of in the con- 
struction of of the wire 
novel means of connecting wu 
and said sf 
SELECTED AMERIOAN PATENTS. 


From the United States’ Patent Office Oficial Gasties. 


272,058. Vatve Gear, Rudolph Phlia- 
delphia, Pa.—Filed December 12th, 1 


ak made integral therewith, 
ged in the shank and placed in 
circuit with the light-giving part. and an exterior 
electro-magnet arranged in inductive ot te to the 

provided with enlarged pieces 
that form a soheler holder for the lamp, substautially 
as —, (2) In an incandescent lamp the com- 

bination of a g! the a 

cylindrical shank integral therewi! 


Fic.| 


in the shank and placed in circuit with 
the ligh exterior electro- 
—_ inductive relation to the interior, and 
pro 


ing a contraction at the t of 
and the shank an 


so as to retain the interior position in the 
shank, substantially as set forth. 


272,198. Pome Vauve, James H. Blessing, Albany, 
H.¥.—Filed March 6th, 1882. 


272,421. Turee-way VaLve, Benaiah Fitts, Worcester, 
Mass.— Filed September 18th, 1882. 
Claim.—A valve constructed as herein 
that is, ee of the case A with ita inlet B, outlets 


cD pf 
the pats 


or passages 
E, with ite’ pe 
and its the ports operating wii 


only to permit of passage of fluid from the inlet B to 
the outlet C, while the cells operate to open communi- 
J and O O by way of the ports I N and I! N), all sub- 
stantially as and for the purposes stated. 
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: the fabric is wound ; by which means better and more may comprise a storage battery ; and an im- or rocking frame. composed essentially of 
; renderad more easy to the weaver. ; ng pendulum, com! with an electro-magnet, arma- | the clutch a, the step or rest Vand carbon carter, 4 
; ‘The oll is placa ins cylindrical ‘case, the cover of com- | Combination; the u} t frame or standard F, 
which is strained by an internal tending to TT 0.8.) 
pe- 
According to one part the foot of the attachment is | 
at its end a horizontal arm, the outer end 
Which placed Detween jaws at the ‘ond of « lever 
pivotted to the standard and having a loop secured to Q 
the screw holding the needle bar, the movement of | wee 
the main 0e. and a thread retainer, the two latter being connected Zo \ 
8622 Raiway Braxes, G. BE. Vaughan, London.— | to movement imparted to A 
Slst July, 1882.14 communication from J. B. Char- them by a rack or pinion. 
lier, France.)—(Not proceeded with) 2d. 3658. Steam Pomps, W. W. Beaumont, Strand.—lst 
a worm fitted on the driving axle, and working| The inventor claims in a direct-acting condensing i | | 
through a frame provided with shoes, which are caused | steam pump in which both the werlking Shea and the ! 
lift the wheels of the vehicle | water to be raised enter 
erefrom linder, so arranging and operating ton in the } \ 
cylinder that the steam end of the piston cannot enter ak, DF 
oruncover to the steam the water wetted part of the | ported station wheel K. \ 
cylinder, and that the water end of the piston cannot PI isan ary ) i 
enter or uncover to the water the steam end of the 
cylinder; the principal object being to prevent con- 272055 D aniilan, 
densation of the steam in the pump by contact with : Yan ‘% 
water or water wetted surfaces. 
A. Brydges, Berlin.—2nd August, 1882.—(4 commu- Uf Q 
Osterwedding.)—(Not proce with. = = 
5 ¢, avd plate H, bent as described, of the 
The machine is so constructed that a lever arm is \% eee sl F armatures G G, pivoted to the standard, the magnets 
wUuL- “S = M N, mounted between the armatures on opposite 
CA ” & sides of the pivottal points, the bar L, the clamp a, 
3 P» QQ and the gravitating carbon holder, these parts ted 
constructed and combined in substantially the 
manner set forth. 
arranged to mesh with wheels F M, and adapted to 
be adjusted about said wheel M, crank pin N in wheel 
: M, arm I, valve rod O, and means to adjust said arm 
in any desired position, substantially as and for the 
Galloway and | Purpose specified. ' 
1882. 6d. | 2'72,125. Execrric Incanpescent Lamp, Philip 
“pressure cy! er at an angle Diehl, Blizabeth, N.J.—Filed August 28th, 1882. 
above the low-pressure cylinder A, which is horizontal, Claim.—(1) In an incandescent electric lamp the 
and the piston-rods of both cylinders are connected to | combination of a globe containing the light-givin , 
one crank, suitable guides being provided for each ==) 
3707 A / 
Yi 
— Wy 
the other parts of the weft stop motion, so that it only = N 
but, relatively to the lay, has at its upper end in vertical | SSS \ Y N 
ZZ 
relates to bobbin frames, more p cudarly AGE 
those adapted to work in connection with Bru: 221 
carpet looms; and it consists essentially in suppo 
the bobbin upon loose friction wheels arranged in 222 
regula’ or ex! same, su’ 
con ng the light- part ani an exten- as 
224 
The object is to construct centre valves so that 6 205 
Claim.—{1) The combination of a metallic valve 
or filter through a porous fabric in one direction, upon placed benea' valve seat and capable o! 
hich the dust is d ted, and at intervals i compression, thereby lessening the effect of the shock 
~~— Esso] of impact between the metallic valve and metallic 
' rm: | valve seat, substantially as described. (2) The com- 
: e bination of a metallic valve. a metallic valve seat, and 
i ‘Qu see =~ an elastic cushion beneath said seat, and inclosed 
j J b between said seat and the valve casing, so as to be 
AS ay Li 
Ni Ni iN T D 284 
a? MINGHAM, WOLVERHAMPTON, AND DISTRICT .. .. 
Nores From WALES AND ADJOINING COUNTIES .. 235 
e 3 ht protected from the action of the steam or water flow- 236 
ing the valve, substantially as described. (3) 287 
Ba: : ; The combination of the supporting frame E, valve 
seat L, valve C, valve seat M, valve D, and cap F (Illustrated.) .. .. oo 288 
f =e “ so whereby on the removal of said cap the valves and 
H valve seats may be immediately removed, substantially 
rame E, packing N, valve seat ve C, packing 
} valve seat M, valve D, and cap F, substantially 
272,367. Evecrric Arc Lamp, Edward 
Newark, N.J.—Filed September 22nd, 188%. 
the purifiers, the passage from the centre valve to the car mechanism ‘or controlling 
last parifer being through the slide valve cover D | 8#me, of a pivotted frame, the opposite sides of which 
working over the main valve, and which when any | Constitute armatures, and electro-magnets included 
purifier requires the lime or oxide of iron therein to be | Tespectively in the main and shunt circuits and > 
changed is shifted, so as to cover up the openings lead- placed between the sides of said frame on — 
ing thereto. When the lime or oxide of iron has | Sides of the pivotal points, substantially as a 
been changed the cover D is shifted back so as to = On 
prod | included respectively in the main and shunt circuits, y, admission 
of armature bars pivotted so as to swing in face of 1668 ; 
md A, the opposite poles uf said cores. and feed-controlli: 
Figge, London —lst August, 1882. 6d. mechanism connected with said bars and qpuntel 
a The inastely bolle, sleepers of a form which is by the movement thereof, in cubstantiony the 
imately ‘ manner set forth. (3) In an electric p the com- 
sleeper is bedded in ballast, bination, with the fixed magnets M and N, of the 
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_. ‘THE INSTITUTION OF NAVAL ARCHITECTS. 
On assembling after luncheon, on Thursday, the 15th 
inst.; a paper was read by Mr. A. Jy Yarrow, 
On Some EXPERIMENTS TO TEST, THE ReEsISTANCE OF. A 
First-ciass Torpepo Boar, 
which, as it supplies data not previously given, we pro- 
duce almost in extenso. 
- The object of the:paper was to. give a brief description 
of some 1s ne which were recently tried to ascertain 
in a first-class" torpedo boat, propelled at various speeds, 
‘the indicated power of the engines, and the thrust on the 
shaft when steaming in the ustial way; also the power 
required to tow the boat.“ The boat upon which the 
experiments were tried was 100ft. in length, by 12ft. 6in. 
beam, having a displacement of 40 tons, and for the pur- 
pose of towing it at as high a _ as possible another 
torpedo boat was used, somewhat larger, of about 50 tons’ 
displacement. The first set of experiments were to ascer- 
tain the indicated power for various s The indi- 


cators used were of Mr. Darke’s latest pattern. The 


‘thrust came on the shaft and it moved forw 


engines were of the ordinary direct-acting inverted sur- 
face-condensing type, having cylinders 12h, and 214in. 
ib. per square 


by 16in. stroke, capable of making—at 1 


so for a correct reading to be obtained, which it is believed 
was due to the unequal strains on the shaft during each 
revolution, To obviate this, a age air vessel was placed 
on the pipe uniting the rams with the pressure gauges. 
The greatest thrust on the shaft obtained was 4080 lb. at 
15°735 knots, The coupling between the thrust shaft and 
g sec in the one coupling, uu 
holes boreil out in the other. the 
, the amount 
of pressure registered oh the rams would be equal to the 
thrust on the shaft, mints the friction due to these bolts 
sliding through the holes and the friction of the rams 
themselves. Then by working the pump and forcing the 
stern shaft in a sternward direction the pressure obtained 
on the rams would be equal to the thrust plus the friction 
on the bolts and the ra The imiean between these were 
taken as representing the thrust, and to be as accurate as 
possible several pairs of these observations were made at 
each speed, and the mean of theni taken as a fair estimate 
of the actual thrust. The corresponding horse-powers 
obtained multiplying the thrust into the speed of the boat 
divided by 33,000 gives the curve B. The shaft not being 


; horizontal, the thrust obtained in this way clearly 
oes not correctly represent the horizontal pressure, Re- 


Admiralty experiments which he was now conducting at 
Torquay, and remarked on the very close agreement 
between the results obtained with a model, and those with 
ap actual vessel, especially in the case of the Greyhound. 
e thought the resistance to a model would generally be 
ter than with a full-sized ship. 
Mr. ite said he het seen Mr. Yarrow’s dynamometric 
apparatus in working order, and considered it excellent 
in every res and the results might therefore be taken 
as trustworthy. This was only the second large scale 
i ng that had: been made, and it was an extremely 
uable one, as, by comparing the curves on the dia- 

» it was visible at a glance what the screw was 
oing, the difference between curves B and C showing the 
augmentation of resistance due to it. It was also interest- 


ing as giving the ratio between indicated and actual 


horse-power. 
Mr. J. Wigham Richardson then read a paper 


On tHe Mopes or Estimatine THE STRAINS TO WHICH 
STEAMERS ARE SUBJECT, ; 

the chief object of which was to put forward the view 

that the scantlings should be determined by a consideration 

of leverage strains as in a girder. The most obvious way 


FIG. 4 


KNOTS 


APPARATUS FOR TESTING THE RESISTANCE OF TORPEDO BOATS. 


inch—480 revolutions per minute, giving a speed of twenty- 
two and a-half knots. Thecurve Sbtained is shown by the 
line A on the diagram, Fig. 4, which has been arrived at by 
numerous observations. How far diagrams obtained in 
the usual way with exceptionally high-speed engines may 
be relied on to represent exactly what in the 
cylinders is no doubt a matter for consideration. The next 
set of experiments was to ascertain the thrust on the shaft 
at various speeds. For this purpose he designed a dyna- 
mometer, which is simply a modification of Mr. Duck- 
ham’s weighing machine. There are two hydraulic rams 
of a diameter giving collectively exactly six square inches 
area. The two ram cylinders were securely bolted to the 
bed-plate of the engine, Fig. 3, one on each side of the 
aftermost main bearing, and the rams were secured to 
the thrust block, which is generally bolted down to a 
bearer in the boat, but which in this instance was left quite 
loose, and allowed to move freely in a forward and aft 
direction. It was prevented from revolving by means of 
two stays about 7ft. long, secured at their upper ends to the 
deck, Fig. 1. It will be clearly seen that, with this arrange- 
ment, immediately there is a thrust on the shaft the thrust 
block would move bodily forward, pressing the rams into 
the cylinders. Copper pipes were led from these cylinders 
to pumps and to pressure gauges fixed in the after cabin, 
where they could be conveniently observed. As the 
rams were exactly six square inches in area, and as the 
exact pressure per square inch could be read off on the 
gauges, it was a very simple matter to arrive at the total 
amount of the thrust. There were three pressure gauges, 
for the sake of comparison, and three pumps, two of them 
being ordinary vertical reciprocating hand pumps, and the 
other a ram means of a e vertical 
hand pumps answered the purpose very well for pumpi 
the ae oplnders full of oil in the first instance, but oun 
to their intermittent action they were unsuitable for use 
while any records were being taken. The pump pring 
its ram worked by a screw was found by its steady an 
uniform motion to answer well, giving the utmost pressure 
required without difficulty. On first testing the apparatus 
the pressure gauges vibrated very considerably, too much 
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solving the inclined thrust in a vertical and horizontal 
direction, the difference between the total pressure in the 
direction of the shaft and the horizontal pressure is found, 
a.¢., for purposes of og Ara the loss due to the inclina- 
tion, as represented by a quarter to three-eighths per cent. 
only for speeds within the limits under consideration. The 
boat upon which these experiments were tried was then 
towed by another boat, as explained. For this pu the 
same dynamometer was used, modified to suit, and the same 
system of obtaining the pull was adopted as previously 
used in obtaining the thrust, so that any errors due to the 
dynamometer itself would be common to both sets of expe- 
riments, The dynamometer was secured on the deck of the 
hauled boat, the rope passing direct from it over a pulley 
at the bow to the towing boat, Fig. 2. The towing experi- 
ments were limited to 14:97 knots, which was the utmost 
speed that could be maintained continuously. e length 
of the tow line varied, the mean length being 450ft., which 
was believed to be sufficient to avoid the sternward column 
of water produced by the screw of the towing boat from 
being perceptibly felt by the towed boat, At first. great 
difficulty was found in getting anything reliable, as the 
wave due to the towing boat materially influenced the 
result, To meet this a number of experiments were tried 
at as nearly as possible the same Ace gaa cs the lengths 
of tow line, so that in some cases the waves formed should 
retard, and in others help the boat, taking the mean of 
them to re nt fairly the correct result, which is shown 
by curve C. In these last experiments the screw of the 
towed boat was removed, The author said that, through the 
courtesy of Mr, Barnaby, some model experiments were 
carried out by Mr. Froude upon avery similar boat, having 
the same displacement as the one upon which he made the 
foregoing trials. These experiments extended from speeds 
corresponding to 11‘7 up to 23°5 knots. Although he did 
not presume that his experiments were conducted with the 
same care and accuracy as done by Mr. Froude, still it is 
interesting to note that at those speeds common to both 
Mr. Froude’s trials and his, Mr, Froude’s resistances were 
less than his by about 3 per cent, 

In the discussion, Mr. Froude made reference to the 


| 


of regarding the ultimate girder stress on a steamer is to 
suppose her loaded and supported on the crest of a bank, 
and not in any way water-borne. The stress in this 
ition will manifestly depend upon the weight of the 
tons and after bodies respectively, and upon the distance 
of their respective centres of gravity from the point of 
suspension. ‘his method, and the finding of the neutral 
axis, are very fully gone into in the work on shipbuilding 
written by the late Sir William Fairbairn; but it is a 
stress to which it is usually considered a ship ought never 
to be subjected. It is contended, and perhaps with reason, 
that a steamer is built to float, and not to be stranded. 
Still, this way of regarding girder strains has so much to 
recommend it, that whenever the author’s firm builds a 
steamer without a classification certiticate, they always 
adopt this method. Such instances have usually been 
peter steamers intended to carry little or no cargo beyond 
unker coal; but it is worthy of remark that these 
steamers, which were calculated to bear this stress, and 
which in more than one instance have borne it sw 
fully, should have been considered inadmissible by 
registries, So long as the load-Jine remains an open 
question, this is, perhaps, inevitable. It is usual to, 
of hogging, sagging, wracking, and torsonal strains, but 
of these are derived primraily from the weight of the 
steamer and of her in other words, from the dis- 
placement—and from the length. It would be foreign to 
the purpose of this r to consider minor or local 
strains ; it is sufficient to show that in fixing the scant- 
lings of the midship section, the principal stress will 
always depend on the displacement and the length. _ This, 
no doubt, will be accepted by all who have paid any 
attention to the subject. The various rules for scantli 
as given by the Veritas Society, the Underwriters’ 
Lloyd’s Registry, were then criticised at some length, the 
conclusion arrived at being that the classification societiés, 
forming their rules tentatively, have preferred, not. per- 


haps unnaturally, to make out tables and prescribe rules, © 


based largely on practice, rather than to e mneee 
rinciples, or Land to prescribe a limit, as the of 
e do in the case of bridges. It is not therefore easy, 


FIG.2 
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peg mye ber how far any of them recognise the 
depth an of In view 
of this the author thought that it is probable that changes 
will ere long be made in the rules of one or all the classi- 
fication societies. Many shipbuilders are far from satisfied, 
and it is in every way undesirable that the builders, who 
are the designers and constructors, should not be content 
with the 
assist and aid them, and to whose funds they are the 
principal contributors. 


The following paper, by Mr. W. E. Smith, 


Ox anp Sacernc Srrains in A SEAWAY AS 
InFLUENCED BY WAVE 


was then taken, in order that it might be discussed 
“with that of Mr. 
that the rapidly growing numbers of very long 
450ft. to 550ft. in length, and whose 
scantlings necessarily increase in a more rapid ratio than 
their dimensions—afforded some excuse for drawing 


ions of those who in so many respects | and 


diagrams these pressures are marked p,,p,,p;, &c. The 
ship is then placed in the wave, and the buoyancy at each 
section is estimated graphically as shown in Fig. 7. W' L' 
is the height of the wave at the section chosen. At the 
points 3, 4, 5, &., on the immersed part of the section, the 
pressures are p,, P,, P,. Vertical lines of lengths 
Ps» Pa Ps being set up from the points 3,4,5 .. . 
a fair curve w' /' passed through or 
the amount of buoyancy at the cross section chosen. e 
of the section below W' L' marks the displacement, and 
the area below w'/' marks the buoyancy at this section, 
the shaded part rs, the difference between the 
two; WL is the line at which the ship floats in still 
water. The excess of buoyancy amidships at the wave 
crest over the buoyancy in still water is the area between 
w' 1‘ and WL, and this, as will be seen, is not nearly so 
much as the area between w'/' and W'L'. The con- 
verse holds good at the wave trough, the mereney = 
e 


being greater than the weight of water 
buoyancy at each transverse section in a 


displacement: 


the keel is cut up very much at each end of the ship, so 
ee is very much concentrated amidships, The 
mean draught is 18ft. 


mum h g moment + the maximum sagging moment 
100 as by one method, it is 145, as calculated by 
the other—nearly half as much again. The difference 
between the maximum hogging moments obtained by the 
two methods is not very great, but the ing moment, 
not allowing for wave structure, is practically double 
that obtained after ing due allowance for wave 
structure. This difference is im t as ds the 
tend to produce buckling in the upper works of the 
ship. fn is example the actual distribution of the 
weight of the ship has been taken as the basis of the 
numerical work. A different distribution of weight would 
alter the proportion in which the hogging moments and 
the sagging moments were separately affected, but would 
still leave the same difference of 45 per cent. between the 
sum of the two. For the purpose of investigating the 
influence of form of vessel in affecting the difference 
between the two modes of calculating, the author had 
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renewed attention to the strains brought upon ships by 
the continually wes buoyancy afforded by a stormy sea. 
In the examples hitherto published the distribution of 
buoyancy along the length of the ship has been assumed to 
be the same as the distribution of displacement—i.c., of 
immersed area of transverse section—both for still water 
and for wave water. It has, however, long been known 
that the buoyancy of wave water for a given volume of 
displacement is not the same at all of the wave, the 
weight corresponding to that displacement being less at 
the crest of the wave and more at the trough of the wave 
than the weight due to the volume displaced. The great 
numerical importance of this feature of wave water was 
first pointed out some years ago by Mr. W. H. White, and 
—_ for some purposes it may be safely neglected, he 
showed in his paper on the rolling of sailing ships that for 
others its practical influence is very large. The author had 
recently been extending the application of this feature of 
wave water to the calculation of the longitudinal bendin 
moments in ships in a seaway, so far as they are produ 
by variations of buoyancy, and he thought the results 
ined could not fail to be of interest to the meeting. 
The method adopted in performing the work was as fol- 
lows :—A diagram similar to Fig. 4 was constructed on a 
large scale, showing accurately the internal structure of the 
wave. Each wave line represents a surface of equal pres- 
sure, the numerical value of which was calculated, the 


DIAGRAM OF HOGGING AND SAGGING STRAINS. 


similar manner, and a curve of buoyancy drawn for the 
whole length of the ship. This curve of buoyancy there- 
fore differs from the curve of buoyancy or displacement 
used in previous investigations, in that it makes the buoy- 
ancy at the wave crest less and at the wave trough more. 
The variation of buoyancy from the still water condition 
of buoyancy is therefore less, as calculated, than if the 
buoyancy is sup) proportional to the displace- 
ment. The variation of bending moment, taking 
the buoyancy as influenced by the wave structure, must 
in like manner also be less than if taken as being 
measured by the area displaced at each transverse section. 
The object of the paper was to place on record the relation 
between the bending moments calculated in the two hypo- 
theses. The difference between the two results depends, 
as will be seen by the following examples, upon the 
form and the draught of water of the ship, and in some 
cases reaches a considerable amount. To avoid compli- 
cation and crowding in the figures accompanying the 
paper, only the resulting curves of bending moments was 
given, the dotted lines showing the moments obtained after 
allowing for the influence of wave structure, and the solid 
lines the bending moments not allowing for this influence. 
In all the examples the length of ship is 315ft., and the 
height of wave 20ft. Fig. 5 gives the results for a vessel 
of very fine form, both as water-lines and also as 
regards rise of floor, To ensure great mancuvring power, 


not worked out the actual distribution of weights, as 
this difference of maximum hogging + maximum sagging 
will be independent of it. One distribution of weight wo 
throw more difference between the hogging moments, while 
another would throw more between the sagging moments, 
calculated by the two methods. Fig. 6 gives the still 
water distribution of buoyancy of three ships, all of which 
are of very full section, and all haye a mean draught of 
25ft. Yin. in still water. The complete curves of hogging 
and sagging moments were not drawn, but the following 
table represents the results :— 


Ratios of maximum moment. 
ate | calculated Buoyan 
num as su) 
ex ed in the 
paper. of wave 

1 100 + 170 

2 100 + 165 

3 100 + 155 


The differences here are of considerable amount, and, pro- 
vided the method explained in the paper is not largely inerror, 
show us how enormously on the safe side we have been in 
the habit of computing these moments. Though implied 
by the title of the paper, the author thought it necessary 
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the vessel in alter- 


made, can never be v as 8 itudinal 
to in 


short of the actual weight of the ship, and these strains 


are not nearly so great as the strains brought about by the | ago, and 


vessel i 


account of the smallness of this feature, when the longi- 
tudinal bending moments are at their greatest, it was 
altogether neglected. Figs. 


the figures themselves cannot be far from the truth. The 
following are the results when floating on the wave :— 


Ratios of maximum hogging 
Maximum hogging moment. 
+ Maximum segging moment.|, yerimum sagging moment. 
draught Buoyancy B Buoyancy 
of box. | | DFO-| as | Dro 
ume of wave! of wave 
10’ 6” 100 125 100 125 
20°6 83 125 100 150 
25° 75 125 100 165 
These figures show that as the draught increases the 


exaggeration of the bending moments caused by not — 
ani 


for the wave structure we shall ultimately, as the draught 
of water increases, get to a condition of things i 
there is no bending moment at all brought upon the ship 
by the passage of the wave, the bottom of. the ship bein, 
so far down in the wave as to experience no variation 0 
pressure throughout its whole length as the wave passes 
along it, If we make no allowance for wave structure, but 
suppose the buoyancy at each section of the ship to be pro- 
portional to the displacement at that section, we be 
supposing the same bending moment to exist as when the 
draught was shallow, whereas there would be a total 
absence of bending moment. In this way a vessel of great 
depth from keel to upper deck gains doubly over a shallow 
vessel, On account of the greater depth of the section she 
is more able to bear the varying moments that do occur 
than the shallow ship is, and, on account of her deeper 
immersion, those variations of bending moments are of 
than in the shallow ship. As the draught 
iminishes to nothing, the two methods of calculation lead 
to identical results, and it is therefore immaterial which is 


the length of wave on which they would be supposed float- 


ing’ when calculating the hogging and sagging moments, | o¢ 


assuming can only give a coarse approxi- 
mation to the distribution of the pb across the mel 
—— ship’s section, even if we knew the exact value 

the bending moment operating at the section. The 
method of estimating the bending moment on any section 
as explained in the paper, omits many considerations, and 


» this part of the subject foreign to this paper, but there 
the ordinary 


e ship. | q 


Thomson, of Glasgo 


adopted, but since the reading of that there has been 
| ioertendeney to look upon an increase of beam as likely to 
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those of structural stren; In the merchant service this 
ined, is not available to the pro- 
fession at large, on account of the natural desire of builders 


ons, such as propulsion, for instance, if there 
is a failure, we have a numerical value of the failure, and 
this accurate knowledge of the shortcoming is available 
for guidance in future work. At 


the strain and variation of dif- 
uch instrumental 
means, perhaps, may never be obtainable. A small 


forward, there was a sin 
actual strains on ships, whether deducible from cases of 
failure or otherwise; and if the paper should elicit know- 
ledge of this sort, either now or at some future time, 
after careful experimenting, its object will have been 
serv 


The discussion ran in two distinct grooves ; one com 
mendation of Mr. Smith’s paper, and the other, utter con- 
chardson’s ideas, Mr. John 


vided for by allowing a in of safety. With regard 
to Mr. Richardson’s paper, 4 id not add 
one iota to their knowledge of the strength of ships, 
though he would confess it was an advance on the last one 


read by the same author. inasmuch as it did not contain so | Th 


many fallacies. Mr. Martell, who spoke at some length 
and with considerable emphasis, ridiculed Mr. Richard- 
son’s 
He contended that Lloyd’s rules had been totally mis- 
apprehended, while in — forward his proposed 


and refe: to the paper by Messrs. Jenkins and 
to show that in some cases the transverse strains mi 
fully equal the longitudinal. Mr. White thought that 
Mr. Richa rdaon’s paper had so much monopolised attention 
that Mr. Smith’s pecans 4 valuable and original com- 
munication had been overlooked. It was the first attempt 
to introduce the effect of a wave directly into a calculation 
of 8' h. Mr. Jenkins pointed out that Fairbairn’s 
rules, which were taken as a basis by Mr. Richardson, 
were really intended to apply to such structures as wrought 
iron girders, in which the section of web was very 
in proportion to the material collected in the top and 
This, however, was not the case in an 
iron vessel, and he ventured to dispute the conclusions 
efly replied stating tha he though 
. Ric nm briefly replied, stati t as t 
Mr. Martell’s remarks had ove intended for their amuse- 
ment, he would take no notice of them, a statement which 
afforded the meeting no small d of amusement. 


The last paper was by Mr. J. H. Biles, 


Ow THE ADVANTAGES oF INCREASED Proportion or BEAM 
to LeneTH IN STEAMSHIPS. 


The object of this was to give some of the advan- 
tages which have by adopting in- 


made it a rule, in tendering for any ship of large size or 

the shipowner, and the modification has in- 
modifications have 
ships are now laid before the Institution. It will be 
remembered that it was the late Mr. Froude, in his paper 


on “ Comparati 
Ships,” who first brought sare sary A into notice the fact 


that it was possible by increasin beam and by fining 
the ends to get a form which at high speeds would have 
considerably less resistance than the ordinary merchant 
ship form with ten beams in the h. The alternatives 
which he gave were, however, ex y fine-ended, and 


did not ap to possess very much advan’ at mode- 
rate Consequently have much 


ts deductions from beginni dissimilar, 
ter in the case of B than A. The forms 
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the gross result, and it is not possible in the 


educe tho 


relative efficiencies of the form by means of the ape | 
formula, or some similar one, which we know for sm: 
wrong. The com ve 


variations cannot be very far 


results cannot, however, be consid 


as accurate, but will 


ive some guide to the relative merits of different | 
iculars of 
omson. They are 
steamers carrying cargo of such a nature that intel 
capacity is of more importance than the weight-carrying : 


‘orms, The following are the 
built by Messrs. J. and G. 


Admiralty Dispt. 
Constants. 


4 15 | 14| 18 | 12 


A {3890 42 18 
B | 875) 45 |20°8\° 


& 


9° 20’ |5180/8890) 2280 


1660 | 216 | 256 | 301 | 324 
9° 1810 | 280 | 811 | $15 | $16 


These two cases were submitted to this Institution as a 
direct proof that the broad but fine-ended steamship B is 
a more economical form to drive than the longer, narrower, 
and fuller-ended form A. As may be seen by the 
coefficients, they are both fine ships, and, therefore, the 
—e is a fair and typical one. The displacement on 

ial was 5500 tons in A, and 5900 in B. particulars 


of the propellers are:— 


Actual [Revolutions 

A. | Diameter. | Pitch. surface, jat 15 knots. 
A 18°6 28°6 102 68°6 15°8 
B 18°0 28°0 12 63°4 14°56 


why they were made 80 


ese propellers are both of comparati 
for the power developed, but it was not necessary to 


small diameter 
state 


They are not very 


except in the surface, which is 


10 cent. 
the two 


ropellers are very similar. Whatever advan there is 
In be in 


eter, will most probabl 
peller of A. Whatever 
cannot be great com 


the pro- 


ifference there may be, 
with the whole difference 


been docked three weeks before her trial. This, however, 


before docking, and they have been tried at Stokes | Bey 
immediately after docking, and generally with very lit 
test discrepancy amounting 


to 64 per cent. The 


constants show that the 
tter than A. In further 


of the broader ships, the 


cient: | 


Kirk's Admiralty 
angle. |14 cnots| 14 knots. 


time in the water after launching, 


docked previous to their trials. propellers are very 
similar, being as follows :— 
T 
Diameter. Pitch. | 
17°6 25°6 95 61'8 
D 17'6 25°6 90 61°5 


Though there may be some reason for doubting the whole 


the advan in 


a VO From data obtained 


of 
the case of A and B, there appears to be 
quite sufficient to warrant one in saying that increased 
variably taken the form of increased proportion of beam | p 


and cargo on commencing 
from ships built to 


Lloyd's 


th eck it aj that the vessel B enlarged 
A. tho weight of 


weight 
same. 
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to state explicitly that he was not attem! ing to take: all reduce speed though there has not been much notice ese 
the ertee nad that affect the bowen & ship into taken of the fact that this increase should be asaociated By 
account, For reasons stated at length farther on, this with an increase of fineness in the ends. It is necessary q 
course appears to be impracticable. He was simply fol- | and others not to pu to note, therefore, in all that follows, that whenever an 
lowing to a conclusion a certain reasonable ——— as | further difficulty—a difficulty which is a peculiar to | increase in the proportion of beam to length is spoken of, 
to the buoyancy afforded by waves supp orting nestionsof strength—that unlessthestructure reaks down, | it is assumed that it is accompanied by an increase of fine- : 
The effect of the up-and-down motion of | we only know that it is a enough, and not how much | ness in the form. Increased proportion of beam to on 
ing her virtual weight, for instance, has been altogether | strain is on the material. the structure breaks down, | givesincreased speed. It is very difficult to deduce y 
it is. bhowewer from rough estimates that were | een tno tbat it was too wes and not by how much. | reliable information as to the relative merits of different : 
forms of ships from the results of their steam trials, The 
ofiiciency of the means of propulsion is a large elersent in : 
of the sea, the alteration of virtual weight might be con- of our know edge o tak oe BoCOULY OF t efficiency. 
siderable, and would have an important influence both on | knowledge with respect to the strengtn OF SIIps, LU Supp The only possible method o: comparison is to choose ships 
the transverse and longitudinal strains. The longitudinal | jiiiebiiiieteie till ilet ited mental observation of | somewhat similar in size, speed, and elements of propeller 
strains, under these circumstances, would be simply the 7 
still water strains increased or diminished 
in the same ratio that the virtual weight exceeded or f # 
machine, however, was placed in the Market solic ile ‘ 
known as Stromeyer’s strain indicator, that bade d 
ng head to sea. When the Vessel Is kccomplish this kind of work, The principle of 
bead fo sea there is much less variation in her virtua the machine depended on the creation of Newton’s rings, : 
weight than when steaming on a course parallel to the | and for some work the delicacy of the machine is mar- ; 
wave ridges, and this is especially so in the case of full | vellous. Some of the members present may have had : 
ships, i.e, of ships experiencing the greatest changes of | experience of the machine on shipboard in a sea-way, 
1 ansoing strains when in a sea-way. On| and be able to say how far it is applicable to the | |. 
indicated above. The author thought it would not be 42 
difficult to utilise the varying resistance of some substances 33 i ~e 
to the passage of a weak current of electricity, as the com- Be) ee 
OF Variations OF draugne Or Waver pee on the substance varies, to perform work of this 
ence between the results obtained by the two methods, | kind. The readings in such an instrument would be easy | — —— — | 
It was thought sufficient in this case not to labour with | to deal with, and might be made self-recording. In con- a Stel ; : 
actual ships, but to take box-shaped vessels, as the general clusion, it was stated that although numerous arithmetical | S 
sndaney af the foures must of necessity be the same, and calculations of 7 and 7 strains had been put td , 
considered that Mr. Smit taken a step In advancing 
their knowledge on the effect of wave motion, by showing 
how to calculate strains, which otherwise had to be pro- a 
» little reflection will suffice to show that if we duly allow li \ 
tions as he thought were right, without taking the trouble 
of giving the slightest reasoning to support his case. He |i 
entirely disputed the statement that the strength of a|in theresults, The only other difference which may have 
steamer depended On displacement multiplied by leng h, affected the result is the state of the bottom. A had been 
~ launched five months before trial, and her bottom had not 
j j w the 10ft. water line. B had 
could not have caused much loss of 8) a8 1b W 
| found that vessels which have been lying in Messrs. Thom- 
son’s wet dock, when they have gone into 4 dock, have 
been practically as clean as when launched. Further, 
have tried several vessels nm the Clyde 
adopted. It was then pointed out that the principle 
calculation adopted in the paper was certainly open to some confirmation of the superiority 
question, because it supposes the wave structure uninflu- following two cases are given :— 5 
enced by the intrusion of the oe oe for a ship as broad Eee ; 
length as the Inflexible is there may 
sibly be a considerable error in the assumption, but for ships $ | 3 a3 
such as recent merchant ships, which are narrow in propor- | st gs 
ion to their length, and therefore narrow in proportion to Smith, in conclusion, made a few remarks as to the practi- = 
ability of applying a strain measurer to the different parts | 865 | 48 | 17-1 | *588 | | 8°87 | 2910 | 987 
the structure of a vessel, so as to actually ascertain the} ,,| 44, | | 17-4 | ‘as | | ova | 
ore other objections of a minor navure that need HOt. De tent of the stresses. | He thought that the difficulty lay | | 
ified. Hnough, however, has been brought forward to zather in the constraston of the instrament iteslé then fa These are two steamers built by Messrs. Thomson. In 
| t0| the application, but hoped that whatever difficulty did 
show that very different results may be obtained by looking | exist might soon be got over, as the results obtained would these cases there is a differerence of 10 per cent. in favour of 
at the question from different standpoints, and also that | go ship. These vessels had lain about the same 
part of the difficulty we have all  perye- in under- By and had not been 
standing how a ship has borne so well and without signs ee zz 
of distress the strain per square inch of material that was 
sid to be imposed on it; be, due to the strain no | 
having been there at all. This strain, at any part of a 
ship’s section, depends upon the bending moment and other 
forces acting at that section, and also upon the nature of / 
the elasticity possessed by the materials forming the sec- proportions 0 en, 
tion as a whole, viewed in the light of what is usually| which have been built recently by Messrs. J. and G. 
ealled ihe “ equivalent girder.” ere are difficulties in 
B at 24ft. moulded draught are 7690 tons and 7240 tons 
respectively. Assuming that the total weight of hull and 
machinery are the same in the two cases, it will be neces- 
the method adopted up to the present 18 still More iMlipel= SE — sary to increase the dimensions of B to length 386, and the 
fect, and under this double encertelaty-—amscteelaty Ae to breadth to 46°4 in order that ips ma‘ the 
the bending moment and uncertainty as to the distri tion tal dead weight of coals 
of that bending moment across the ship’s section—it is 
impracticable to mere calculation, the actual 
strain on a = part of the ship’s structure, even under 
known conditions of sea and load. What is required is cent., the depth being the e in 
careful watching of ships, especially those that are weak cost in the two vessels, A and B, as enlarged, would not be a 
longitudinally. In the Admiralty service we have no more than 5 per cent., but the difference in horse-power, 
chance of gaining this knowledge, on account of war ships and therefore in coal consumption, for the same speed 
having so much material in them for purposes other than would be at least 10 per cent. ‘Assuming that a vessel of 
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this class costs £90,000, and that the machinery costs about 
£40,000, the extra first cost on the vessel will be about 
£4500, and the decreased first cost on the machinery about 


Increased proportion 

depth for stability. The advan- 
tages due to this extra depth are: Increased strength due 
to the increase in the depth of the virtual girder which the 
ship forms; increased finite stability, on account of 
greater freeboard ; increased surplus buoyancy, on account 
of greater freeboard ; increased internal capacity for cargo. 
Rae If the cargoes are generally dead weight, this increased 
ae capacity will be ess for cargo purposes, and will be 
ae costly for maintenance, on account of the extra tonnage 
-dues which must be paid. If, on the other hand, the 
are light in density, the extra ity will be of 
value, and if the increase of proportion of beams to length 
be made with the increase of depth, a point must be 
reached where limitation of amount of cargo which can be 
carried will be the same as in a dead weight trade, viz., 
draught of water and freeboard, and in that way all car- 
goes may be reduced to the same basis as a dead weight 
ae one. One consequence of this will be, that the saving of 
ie weight which follows the adoption of steel will be as 
ee remunerative in a ship carrying light as in one carryin, 

2p an increase of depth is not a necessity of increased proportion 
=) of beamto length,as few shipshave toomuch initial stability. 

Increased proportion of m to length gives of itself 

increased strength to the ship longitudinally by: 
(3) Generally reducing the absolute length of the ship, 
and thus reducing the straining action due to lengt 
(2) Increasing the breadth of the decks and the bottom 
amidships, where the ship receives the greatest straining 
action. This is most increased in the decks, as the open- 
ings in the deck are not increased with the beam, and con- 
sequently the increased breadth is put in where the struc- 
ture is not cut. 

In the discussion on this r, Mr. Inglis quite agreed 
with Mr. Biles in thinking That an increase bene would 
in many cases be attended with improved results; but he 
thought the tables distinctly showed that the greatest 
benefit would be gained in the fast ocean-going steames— 

.. of which so many had been built by Messrs, Thomscn— 
rather than in slower cargo-carrying vessels, The explana- 
tion of this was that at low speeds the skin friction 
formed a much larger proportion of the total resistance 
than at high speeds; a remark which was also confirmed 
by Mr. Froude, who further pointed out that by fining the 
ends and concentrating the weight towards the centre, 

itching would be much increased, and therefore the per- 

ormance of these vessels would probably be not nearly so 
good when at sea as when on the measured mile. Mr. 
# John said that it was worth consideration whether the 

Ws — difference in the propeliers mentioned in the paper 

i did not account for a great deal of the difference in speed, 
and instanced some experiments in which half a knot 
was gained by merely lessening the immersion of the pro- 

lier. He thought the tendency at present was certainly 
ie in the direction of increase of beam, and he feared this 
Te Hee would go on till we had ships far too stiff and which 
ei would roll quite heavily; then a backward movement 
would set in and the beam would be cut down until the 
other extreme was reached. 

Mr. Biles, in reply, sxid he had fully appreciated the 
differences that might be produced in slight variations in 
propellers, and had been fully alive to the fact when pre- 
paring his paper. This brought the day’s meeting to a 
ite close, the attendance having been fairly good throughout, 
Se though it would add much to the comfort of many if 

a members would make a point of being in their places at 

the time appointed, ins of dribbling in for an hour or 

more after the commencement. Considering the Naval 

Architects meet only once every year, this surely would not 

be a great tax upon the time of the members. 


remarked, however, that generally 


ae THE TRANSPORT OF MEAT. 

5 Ir seems the time has arrived when British engineers and 
inventors may advisedly turn their attention at once to the 
carrying of animal food as still practised in this country. With 
the present increased value of beef and mutton, any improved 
system of conveying meat from the producer to the consumer 
will be a public advantage, and it cannot fail to be profitable to 
any ingenious and enterprising men of business by whom it may 
be established. 

Everything is now appearing in favour of the importance of a 
carcase trade being substituted for live animal traffic. A number 
' of Americans have practically shown this by the way they have 
built some refrigerating cars, and are rapidly increasing the 
number of them, for conveying meat through the hot Western 
‘States to Chicago, and hundreds of miles further, viz., to New 

York and such more southern towns as Philadelphia, Washing- 
ton, Charlestown, and so on. This is being dune on purely 
commercial principles, that is, because it is found to be cheaper 
to carry 100 quarters of beef or sheep hung up in a car than it is 
to “run” ten live beasts or a corresponding number of sheep 
oped into a truck. The carcases improve in the cool air 
ich is circulated among them during the two or three days 
they are on the way, while the live animals, which are necessarily 
about double the time on the road, get so bruised and jaded 
. to . per a day, an eep at an equal or greater 
rate according to their ca F ” 
/ About the economy of the carcase trade, and the superior 
long distances alive, it will be as well to relate here some 


of the adverse experience of the p ters of the trade. 
Im the first place, soon after the refrigerating trucks had been 
the railways that as so 


ig | “sappy,” or full of gravy. 
be sent to London alive, and killed after arrival, they are found | Sea 


, the great bacon curers, who kill from 200 to 
in the year. The pigs that are killed between 4 a.m. and 6 a.m. 


much more animal food could be carried in a carcase car than in 
a live-stock truck at the ordinary rate for space, the receipts of 
the railway companies would be considerably reduced if this 
carcase trade came to be greatly extended. After what is 
apparently the usual practice of railway companies all the 
world over, the authorities threw every obstacle in the way of 
the progress and development of this new traffic. The owners 
of stock-yards, too, at Chicago, New York, and elsewhere, joined 
the railway managers in their opposition, as also, as a matter of 
course, aid the commission agents for the sale of live stock ; for if 
animals arrived at New York and other centres of population in 
the carcase, their occupation would plainly be gone. Butchers, 
too, were influenced, either through their own prejudices, or by 
the pressure put on them by the salesmen who gave them credit. 

This is the point where economy of the traffic in carcases, 
and the quality and flavour of the meat so carried, were brought 
into close connection, Everything that could be invented was 
done to prejudice consumers against refrigerated meat. Railway 
managers and shareholders, stock-yard and slaughter-house 
owners, salesmen and butchers, vied with each other in con- 
demning refrigerated meat. The butchers would not have it on 
their stalls. But Americans, when they think they have got 
hold of something that is worth carrying out, are not to be 
easily frightened out of their intentions. So the promoters of 
the refrigerating car system opened stores of their own, and 
began by offering joints at such low prices that needy folks 
could not resist buying them. This point having been accom- 
plished, and the refrigerated meat pronounced to be excellent, 
there was soon a run upon the stores where the meat that was 
brought in the carcase was sold. Consumersin the towns where 
this has been going on now prefer the carcase meat to that which 
has been brought long distances alive. This is not to be won- 
dered at, for our own experience at home is that Aberdeen cattle, 
if killed before they are started for London, arrive in a bright 
condition—a “blooming” condition, as the butchers term it— 
while on the carcases being cut into joints they are found to be 
But if the same character of beasts 


to yield joints of a greatly deteriorated quality. In fact, they 
have wasted a stone of 8 lb. a day while in the market whence 
they started, while in the trucks on the railway, and while they 
were in the lairs and stalls of the live stock market. In a word, 
that which remains as gravy and flavour in the carcase is 
pumped out of the animals by sweating and quickened breathing 
from the excitement and punishment and fatigue which they 
necessarily have to undergo. 

The opposition that will be made to any general change in our 
present great work of distributing animal food at home will, no 
doubt, be various, and in some instances of a severe character. 
It is worth while, therefore, to give some consideration to this 
point before we come to an outline of the machinery required 
for the carcase trade, so far as it is possible to carry it out at home. 
Vested interests die hard, whatever may be their errors, and 
however contemptible their claims may appear to be when 
looked back upon after they have been overcome and set aside. 
Master chimney-sweeps, not so very long since, reckoned they 
had a vested interest in the boys they used to send up flues and 
chimneys to clean them. But fortunately for the benevolent 
opponents of his practice, master chimney-sweeps were not men 
with large capital to get up an agitation on what they thought 
was their own right, and, from a business point of view, in their 
own favour. They thought they were to be hardly treated, 
however. But when they saw the islature was in earnest 
they resorted to additional and mechanical contrivances that did 
their work better than the barbarous practice of employing boys. 
’ As an example, however, of what capitalists, whether as private 
persons or companies, will resort to for defending what the 
look upon as their vested interests or “rights,” the discussions 
which took place last year in the New York papers which attend 
to agricultural questions may be briefly summarised. As inti- 
mated above, a ring of railway chairmen, directors, stock- 
yard owners, salesmen, and butchers was formed to obstruct, 
and, if possible, to swamp the capitalists who had started a 
carcase trade by employing refrigerating cars, The well-known 
Mr. Vanderbilt was the leader of this ring. Mr. Vanderbilt 
is reputed to be the owner of property and cash amounting 
to many million dollars. Threats, however, are often more 
easily made than what they imply is accomplished. The 
carcase trade promoters went on increasing their cars and running 
them over the railways from the Western to the Eastern States. 
Whereupon Mr. Vanderbilt and his supporters issued further 
threats, which were to the effect that they would establish a 
carcase trade on their own account, and through Mr. Vanderbilt's 
influence with the railway companies, get a running contract on 
such favourable terms that they would be able to ruin the original 
promoters of the carcase trade system. The ring also threatened, 
as a prelimi notion, to buy cattle in the West and ship 
them in such numbers to the West that they could “ undersell 
the refrigerating people, and thereby break them down in every 
market to which they have access.” One writer on these 
threats said :—“ This must mean ruin and utter destruction to 
one party or the other.” The New York butchers acknowledged 
at this time that they lost 10 dols.a head on live beasts they 
bought in competing with the “ refrigerator people.” The points 
to be extracted for British advantages from this current com- 
mercial contest or fight in America—of which the above 
extracts of evidence are a mere trifle—are simply these :—(1) It 
is proved in America that animal food can be carried cheaper in 
the carcase than it can be in the form of living animals, te they 
cattle, sheep, or pigs ; and (2) it is proved in America that 
animal food so carried is far better in quality—which includes 
flavour—than the meat which is the product of animals that 
have been torSured by railway journeys and standivg for sale in 
more than one market. 

Now let us see how advantageously a carcase trade may be 
adopted in this country. We do this on commercial grounds, 
apart from the-fact that such a system of distribution, if esta- 
blished, would reduce the spread or dissemination of diseases to 
aminimum. We have far greater advantages in favour of a 
carcase trade in Great Britain and Ireland than exist in America, 
where the system is being carried out with increasing success. 
Our climate is in a general way much cooler. It is only in very 
hot weather, suchasoccurs in June, July, and August, that anything 
like a refrigerating process would be necessary. It is true that 
much meat goes bad, that is, is reduced greatly in value, if not 


rendered unfit for human food, in such muggy weather as often | q 


occurs in the autumn, winter, and spring months ; but this can 
be obviated by the simplest well-known appliances, and at a very 
trifling cost, At every large centre for assembling animals—and 
as we say, where they ought to be slaughtered, instead of being 
sent to London or elsewhere alive—refrigerating rooms should 
be established, so that the animal heat may be speedily dissipated 
from carcases, and the fat and flesh thereby firmly “set.” This 
is done in Chicago and other great centres of a a in 
America. It is done by Messrs. Harris and Co., of Calne, Wilts, 
400 pigs every day 


are put into an ice house at 9 a.m., and the temperature of the 
sides is reduced in a few hours from between 70 deg. and 80 deg. 
Fah., to between 45 deg. and 50 deg. Fah. 

But cool cars for conveying carcases long and short distances 
in Great Britain and from Ireland are the main points of import- 
ance before us. Asa rule, in nine months of the year nothing 
but properly-constructed cars can be required for carrying 
animal food in. the best possible condition. The best place on 
land for a warm carcase of meat is a well-ventilated railway car 
that is travelling from twenty to thirty miles an hour. All the 
dissipating heat may be at once driven away by the current pro- 
duced by rapid motion. If tubes with large bell mouths facing 
the engine be inserted in the top of the car, and proper 
provision is made for excluding dust, the whole thing is 
done. In hot weather a truck of ice might precede the cars con- 
taining the carcases, and the bell-mouthed tubes might be 
carried over that, and the iced air communicated to the cars 
containing the meat by connecting tubes, a small escape-pipe 
being arranged in the hindermost car to allow any vapour 
the meat that will be dissipated to escape. 

All this may be so easily accomplished, and the whole traffic 
in animal food may be carried out with so much increased 
economy and profit, that it seems difficult to understand how it 
is that the primitive barbarity of migrating live animals, and 
the wastefulness of carrying carcases or of carcases, should 
be continued in this age. Animal food may be brought from 
Aberdeen, Norwich, Exeter, Lincoln, and other centres with 
perfect safety and at about half the cost at which live animals 
are now carried, while the waste of a stone of 8b. per day, 
while the live animals are in transitu in markets and on the 
will be saved, the exquisite flavour of animals just from their 

ures or fatting stalls being at the same time retained. We 
ve mentioned a travelling railway car as the best place on land 
for preserving animal food. But the best place in the world— 
excepting an artificially-fitted refrigerating chamber—for reduc- 
ing carcases to the best temperature and state of external 
dryness for keeping, is the hold of a steamship on the North 
or German Ocean. There is no excuse whatever for 
continuing a live stock trade, therefore, from the continent of 
Europe, whereby the diseases that are known to be imported 
periodically arrive to decimate our home stock, as foot-and-mouth 
disease has again been doing, owing to a cargo of French cattle, 
for more than two years. It is time this question was thoroughly 
understood, to promote which engineers and inventors 
have before them a profitable opportunity. W. W. G. 


RED-SHORTNESS OF COPPER DUE TO ADMIX- 
TURE OF TELLURIUM. 


A PAPER on this subject was recently read by Dr. T. Egleston, 
of New York City, at the Harrisburg meeting of the American 
Institute of Mining Engineers. Some months before samples of 
black copper oxide and of pig copper from Colorado were sent to 
him to examine for arsenic and antimony. He examined them 
both by the blowpipe and in the wet way, and found none 
present. A quantity of this material was purchased by a large 
metallurgical works, and when they attempted to refine it, they 
pronounced it to be full of arsenic and antimony; so much so, 
that their furnaces were, as they said, “poisoned,” and rendered 
unfit for refining. He then re-examined the samples, and at the 
same time some of the material which had “poisoned” the 
furnaces, and found no traces of arsenic or antimony when the 
usual amounts for analysis were used; but on taking very lose 
amounts he found traces merely in some parts of the sample, 
but not in all. As it was a matter of interest to ascertain what 
the white substance that “poisoned” the furnace was, he sent 
to the works making the black copper and obtained some 
of the matte from which the black copper was made. He 
then found the impurity to be tellurium, a substance not 
heretofore known as occurring in copper. He gives in this paper 
one analysis of the matte, two of the black, and one of the refined 
copper. 


Matte. Black copper. Refined copper, 
ave ow 55°02 .. 97120 98°090 .. 99°705 
Silver .. 0°40 07132 0128 «. 0°135 
Lead... 17°87 0-777 0-757 none. 
Zinc and nickel 2°22 0070 0100. 0-024 
Tron 418 . 0°130 0080. 0°031 
Sulphur 20°02 0°236 + trace. 
Tellurium 0712 0°093 0097 . 
Arsenic. t 0-006 0-091 
Slag, &. 1°270 07192 ~ 

99°89 .. 99°84 .. 99°444 .. 100069 


The mattes and the black copper are results of the treatment of 
copper ores with the tellurium ores of Colorado, In the 
laboratory no traces of white fumes were shown on charcoal; 
but when the metal in the furnace was subjected to the process 
of “dry roasting,” as was unintentionally done, very dense white 
fumes were given off. When refined and cast into cake, 
it had the ordinary appearance of cake copper. At the 
first pass in the rolls very fine cracks showed themselves, 
which opened in succeeding passes. At a thickness of about 
0°03 metre the cracks on each side nearly penetrated the cake, 
and at about 0°008 metre it began to fall to pieces. It was 
heated and rolled at different temperatures, but always with the 
same result. When cold the metal is tough and malleable. 
Although the cakes in the moulds showed no coating, when they 
were heated repeatedly and allowed to cool in the air they became 
covered with a white powder which proved to be oxide of 
tellurium. The copper, as it comes from the cake mould has 
every appearance of being good copper. This is the first time, so 
far as Dr. Egleston knew, that the presence of tellurium has 
been detected in commercial copper. But very little of it 
is removed in the treatment, as the four analyses show. It is 


surprising how very small a ity renders the copper red- 
short, tot rolling. 


and consequently 


ENGINES FOR THE CAPE RAILWAYS. 
WE publish this week a supplement representing the standard 
ef ar locomotive adopted by the Cape Government for 
eir rai wares on the advice of their engineer, Mr. Charles Hutton 
ey were built by Messrs. Neilson and Co., of Glas- 

gow, the first being under the supervision of Mr. Hawthorn 
Thornton, the chief locomotive superintendent to the Cape 
Government. The ines are of similar type, 


+ No traces were found with the blowpipe. 


£4000, or a total first | 
F consumption of fuel of 10 per cent., which is equal to at 
= least £1000 per annum. This is assuming that the same 
total weight of coals and cargo be carried as in A, but 
; obviously a decreased coal consumption means an increased ; 
cargo-carrying on the same draught. The actual dimen- 
} sions which would give the same cargo-carrying in the two 
types,-after providing sufficient coal for the voyage, must 
depend upon the length of the voyage, so that each case 
must be decided according to its special circumstances. 
} 
| 
| 
| 
| 
| 
| 
| 
| have only four wheels coupled, but most o' the details are all dupli- 
| cates, including the valve gear. There are over sixty ordered, of 
which nearly half are complete. Theseengines are fitted with Joy’s 
valve gear, the theory of which is now being considered in our 
columns by Mr. Graham. The cylinders are 15in. diameter, the 
} stroke 20in.; the wheels are 3ft. 4in. diameter, and the gauge 3ft. 6in. 


Marcx 380, 1883. 
= 


RAILWAY MATTERS. 


Mr. PLimsott is leading an agitation in favour of the ventilators 
the District Railway, because they are, he says, of advantage 
to the 90,000 passengers who daily make use of the line. 

THE tunnel known as the Weehawken tunnel on the New York, 
West Shore, and Buffalo agree ¢ New York, has been completed. 
It is nearly 4000ft. in length, and leads to a riverside terminus of 
440 acres in extent, where it is joined by the New York, Ontario, 


and Western Railways. 
WE are requested by Messrs. Wilkinson and Co, to state that 
Messrs. Beyer, P. , and Co., of Gorton Foundry, Manchester, 


have received an order from the North Staffordshire Tramways 
Company for twenty-one Wilkinson tramway locomotives, the 
company having decided to substitute them for the Merryweather 
engines hitherto in use on this line. 

In writing upon the District Railway ventilating shafts a leading 
evening paper said: ‘The true means of keeping the air pure in a 
tunnel must be sought in the substitution of a suitable motor for 
the obsolete locomotive.” The Pall Mall Gazette might say what 
it considers a ‘‘ruitable motor” and what it means by “‘ obsolete ” 
when applied to | tives in universal employment. 

A HANDY method of finding the speed of a locomotive when the 
size of the drivers and the number of revolutions are known has 
been given by Professor Frederick Steiner, of the High Polytech- 
nical School, Prague. He takes ;4, of the] tive wheel diamet 
in inches, and the result is a number which represents in seconds 
the period se which the revolutions of the wheel equal in 


number the s of the train in miles per hour; ,3, = 0°179, so 
that with a locomotive having wheels 55in. in diameter, if it is 
observed that in ;4 x 55 = 10 seconds, it makes twenty-four revolu- 
tions, the speed of the train is twenty-four miles an hour. 


Tue half-yearly report of the directors of the Great North of 
Scotland Railway Company shows that the maintenance of way 
and works cost 9°16d. per train mile or 15°04 per cent. of traffic 
receipts, locomotive power cost 6°86d. per train mile, or 11°25 per 
cent, of the traffic receipts; anions ons wagon repairs, 2°95d. or 
4'84 per cent.; traffic expenses, 8°10d., or 13°29 p-3 cent.; general 
charges, 1°37d., or 2°26 per cent.; law chasse ‘Old., or 0°02 per 
cent.; compensation, personal and goods, 0° d., or 0°47 per cent. ; 
the total working expenses being 28°74d. per train mile, or 47'12 
per cent., while the total expenses came to 32°95d. per train mile, 
or 54°09 per cent. of receipts. 

WE have been officially informed by the Austrian-Hungarian 
Railway Administrations that they have concluded to grant reduc- 
tions of freight on all objects sent to the Electric Exhibition to 
Vienna, which, according to the different tariffs on piece goods, 
will + to a reduction of from 70 to 80 per cent. This much 
reduced tariff is relating to the transport of goods to and from 
Vienna. Besides, the insurance of the full value on the objects 
destined for the International Electric Exhibition will be allowed, 
anda simple certificate issued by the Commission, and added to 
the bill of lading, will suffice to give all these benefits to the 
exhibitors. With railway companies abroad negotiations have 
begun which will, we have no doubt, lead to favourable results. 

Our Sheffield correspondent writes:—A provisional committee, 
including the Hon. H, W. Fitzwilliam, Colonel W. 8. Stanhope, 
and Mr. A. A. Jowitt, the Master Cutler, has been appointed to 
direct a movement in opposition to the Bill of the Hull and 
Lincoln Railway, which ee es to erect a em across. the 
river Humber. ‘The length of the proposed bridge is 5270 yards, in 
one span of 600ft., leaving a clear waterway in the centre of 90ft. 

igh, two spans of 250ft. each, varying from 89ft. to 86ft. 6in. in 
height, and thirty-two spans of 150ft. each, varying from 86ft. to 
46ft. It is urged that the bridge would hinder water communica- 
tion in towns which now have a free access to the sea; that it 
would seriously jeopardise the trading interests of the West Riding 
by blocking up its great waterway; and that if vessels had to dis- 
charge and receive their cargoes at Hull instead of Goole, which 
now received a very large tonnage annually of foreign produce for 
the Humber to be transhipped to the inland towns, the manu- 
facturers would have to pay a somewhat serious item extra in 
carriage overland. 

TuE whole of that part of the United States which is east of the 
ee and north of the Potomac and Ohio has a population of 
26,973,250, and had at the beginning of the present year 49,598 

miles of road. This ratio gives 544 persons to the mile, and yet it 
supports its railroad system far better than the Southern States, 
which have a popplenpe of 740 to every mile of road in operation. 
The reason for this is to be found in the great diversity of industry, 
in the development of mines and manufactures, and in the concen- 
tration of foreign trade at Northern seaports, which causes the 
sea of the Far West and South to be moved largely over the 

orthern roads. The Southern States east of the Mississippi have 
436,370 square miles to 16,108 miles of road, or 27'1 to one, while 
the Northern States east of the Mississippi have 418,495 square 
miles to 45,598 miles of road, or 8°4 to one. Notwithstanding, 
more railways are not yet demanded for the South with anything 
eporencning the eagerness shown in adding to the mileage of the 

orthern States, In the North many more railways are in progress, 
while railway construction in the South is insignificant in amount. 


IN a report on the collision which occurred on the 4th January, 
at Cowlairs west junction, on the North British Railway, when 
the 7.10 p.m. express train from Edinburgh to Glasgow, due at 
Cowlairs at 8.10 pm., ran into the 9.10 a.m. goods train from 
Berwick to Sighthill, due at Cowlairs at 7.40 p.m., Major-General 
Hutchinson says :—‘‘ Until the engine of the express train was 
being turned into the Sighthill branch not fifty yards from the van 
of the goods train, no danger was anticipated by the driver, when 
there was time to do nothing more than apply the Westinghouse 
brake, which was fitted to nine out of the eleven vehicles compos- 
ing the train, but not to the engine or tender. The guard of the 
express train noticed the west junction home-signal standing at 
danger after passing the east junction, but he did nothing in 
consequence to stop the train, though he, no doubt, might have 
done good service by applying the Westinghouse brake, of which he 
had control. The violence of this collision would doubtless have 
been much lessened had the driver been able by one and the same 
yan to apply a continuous brake to the whole of his train, 
whereas the brakes having to be applied by three operations, viz. 
by steam to the engine wheels, by hand to the tender wheels, and 
: the Westinghouse brake to the train, there was time to use only 

the last of these.” 


Some interesting statistics have been published relating to recent 
railway extension in India, At the end of the year 1882-3 there 
were open for traffic 10,251 miles of railway, and in course of con- 
struction 2332 miles, There has been during the year an addition of 
290 miles of completed line, and an increase of the railways sanc- 
tioned or actually begun of 1030 miles. This increase indicates 
vast benefits conferred on India. In the year 1860 the Indian 
railways carried under 4 millions of mgers; in 1881 they car- 
ried over 52 millions, In 1860 the merchandise carried was 
682,613 tons; in 1881 it had risen to 11,637,000 tons. The traffic 
— in the earlier year were £586,000; in the later they were 
£13,726;,000. These igure, says the Times, are remarkable in 
themselves, but their full signi may very easily be missed, 

ess we take the trouble to picture to ourselves what was the 
condition of India in respect of intercommunication before 
English capital and enterprise provided railways. In India there 
were practically no means of int ication, except in the 
vicinity of navigable rivers, until we provided them. No Roman 
conqueror had bequeathed to his abandoned provinces his all but 
imperishable roads, nor had a and progressive race con- 
structed highways for itself. us, it happens that 10,000 miles of 
railway in have @ signi which no conceivable mi 

is 


could have in dines of 
opened actually creates a 


each new one 
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NOTES AND MEMORANDA. 


AN oil for belting is recommended, which consists of nine 
of linseed oil and four parts of litharge ground in water ; 
boiled to a plastic consistency, and then liquefied by an addition 
of turpentine, furnishes an oil which possesses, it is said, many 
admirable qualities. 

In a paper recently read before the Manchester Philosophical 
Society, Dr. Joule recommends a vessel about 1ft. in diameter, 
containing a layer of slaked lime of 4in. or 5in. in depth, suspended 
about 6in. above a burner, as more effective than the zinc he 

eviously propose d for removing the acid vapours from the pro- 
Tests of combustion of coal gas as described last week. 

A CHEAP durable belt for elevators, designed for carrying such 
material as flour, middlings, &c., may be made, the American 
Miller says, of ordinary ticking. The ticking should be folded so 
as to have four thicknesses, and then be firmly sewed on a machine, 
The cups can be fastened to the belt by using ordinary blunt 
screws, the head running from the belt into the cup. A piece of 
tin can be used between the head of the screw and the belt, and 
the screw fastened on the inside of the cup by a leather washer. 
Belt bolts are much better, however. j 

Tue highest bridge in the world is the railway viaduct of Garabi 
in France, now being erected over a river in the department o 
Cantal, is bridge is designed by MM. Banby and Boyer, and 
constructed by M. Eiffeland Co., the builders of the Douro Bridge, 
has a total length of 564 metres-—say, 1880ft.—and near the middle 
of the great centre arch—which is the most remarkable feature— 
the height from the bed of the river to the rail is 124 metres, or 
413ft. The viaduct was begun in 1881, and it is to be completed 


next year. It is estimated to cost about £120,000. 
Ir is stated that the distinction of making the deepest sounding 
in the Atlantic ever yet recorded has been achieved by the officers 


of the Coast and Geodetic Survey steamer @, recently 
returned to New York from a two months’ Survey. The deepest 
sounding ever before reported was 3862 fathoms, which was made 
by the Challenger, sent out by the Royal Society. The depth 
reached by the Blake was 4561 fathoms. The place of sounding 
was 75 miles north of Juan, Porto Rico, and not far from the 
point at which the Challenger sunk her deepest lead. 

A NEw use for yeast has been suggested. The St. James’s Gazette 
says:—‘‘A German brewer in Nevada, having heard of the lime 
process for mining coal, s to use — as an agent for 
rending rocks, He has in his experiments blown sees hooped 

to pieces, and forced out one end of his brewery. He desires 
to make experiments in the Comstock mines, the heat of which 
will set u fermentation the moment the yeast charge is damped, 
which will soon beeome fo active as to overcome every resistance.” 
The growth of the yeast fungus is apparently not much affected by 
squeeze, 


Tue report of the British Iron Trade Association, just issued, 


shows that the total output of coal in the United Kingdom in 1882 | boo 


amounted to 156,499,977 tons, being an increase of 2,315,677 tons 
on the output of 1881, and an increase of 9,530,568 tons on the 
production of 1880. South Durham stands first on the list, with 
an output of 21,780,808 tons, an increase of 249,895 tons over 
1881. North Durham turned out 7,458,006 tons, an increase of 
471,076 tons. Yorkshire turned out 18,530,331 tons, an increase 
of 236,154 tons. Scotland turned out 20,515,134 tons, a decrease 
of 307,921 tons, and Ireland, 127,777 tons, an increase of 192. 
Lancashire turned out 19,780,645, an increase of 1,280,835 tons, or 
more than half the whole increase for the year of the whole kingdom. 


THE Registrar-General’s return for the week ending March 17th 
shows that the annual rate of mortality in twenty-eight large 
towns of England and Wales averaged 26 per 1000 of their aggre- 
gate population, which is estimated at 8,620,975 persons in the 
middle of this year. The places in which the rate of mortality was 
the lowest were Portsmouth, Salford, Derby, Brighton, Hudders- 
field, and Bradford. In London 2771 births and 1854 deaths were 
registered, or an average of 16°5 births and 11°04 deaths every hour. 
Allowing for increase of {wre re the births were 62 below, 
whereas the deaths exceeded by 74, the average numbers in the 
corresponding weeks of the last ten years. The annual rate of 
mortality from all causes, which had been equal to 20°5, 21, and 
21°7 per 1000 in the three preceding weeks, rose to 24°5, 


AccorDING to published analyses, perfectly dry maize contains 
674 per cent, of starch, and 4 per cent. of intermediate carbohy- 
drates, or a total of 714 y cent, of sugar-producing constituents ; 
but dry rice contains 89 per cent. of starch and 1 per cent. of 
intermediate bojies, making a total of 90 per cent. Taking maize 
at 6s. 6d. per cental, and rice at 7s. 6d. per cwt., excluding the 
moisture, maize now costs 7s, 4d. per 1001b., and rice 8s. 5d. per 
ewt., or 7s. 6d. per 100 1b.; at these rates every pound of available 
saccharine extract from maize costs 1‘23 of a penny, or about 1}d., 
whilst a pound of available extract from rice costs one penny, that 
is, about 20 per cent. less. The cost of working the two materials 
is as nearly as possible the same, for the expense of separating the 
fatty and albuminous constituents of maize is just about covered 
by the value of these constituents for other purposes. 


Tux addition of a small quantity of sodium to potassium yields 
an alloy fluid at ordinary temperatures, although the more fusible 
of the two metals, potassium, requires a temperature of 60 deg. 
Cent. to melt it. A mixture of sodium and potassium carbonates 
fuses considerably below the fusing point of either of the carbonates 
separately. Several other salts of the alkali metals exhibit a 
similar phenomenon, and amongst organic compounds there are 
many such instances, notably in the case of the fatty acids, 
mixtures of which usually exhibit a much lower melting point than 
any of the constituents separately. But the most striking effects 
of this kind are to be observed amongst the alloys of bismuth and 
of cadmium. Lead melts at 335 deg. Cent., bismuth at 268 deg., 
and tin at 268 deg., but an alloy of the three metals in certain 
——— melts in boiling water, and by adding cadmium, which 

s almost as high a melting point as lead, an alloy is obtained which 
is fluid at about rates | Cent, These phenomena have not been 
sufficiently investigated, and they cannot at present be satisfactorily 
explained. To the enterprising student there is here a most 
promising field for research. 


IN an article on the use of new iron, and the effect on it of the 
use of scrap for founding car wheels, the Railroad Gazette _ 
‘The diminution of the silicon increases the amount of combined 
carbon, and consequently, up to a certain point, if the iron had 
considerable silicon to start with—i.e., before repeated cupola 
meltings—increases the strength of the metal. At the same time 
the increase in the amount of foreign substances, such as slag and 
oxides, continually weakens the metal by interfering with its con- 
tinuity. The phenomena resulting from successive remeltings of 
the same iron can be almost entirely explained in this way, 
Starting with an iron pretty high in silicon, and consequently low 
combined carbon and not much strength, the first remelting 
diminishes the silicon, increasing thereby the combined carbon, 
and consequently the strength, the increase of foreign substances, 
slag and oxides not being sufficient to counterbalance the increase 
in strength due to increase in combined carbon. Each successive 
remelting does the same thing, until finally the amount of silicon 
has become so small and of the foreign substances so large that the 
metal has reached its maximum of strength, and each subsequent 
remelting diminishes this valuable property. It is possible that 
the amount of slag and oxides may reach a maximum before the 
maximum of strength is obtained, since, if at each melting the 
metal is allowed to stand quiet in the molten condition for a 
period of time before casting, a m at least of these fi 
substances rises to the top and is removed. In this case, the 
ultimate diminution in strength arises from the diminution of the 
silicon, as has already been explained. In the case of car wheels, 
the number of aniline that the metal can endure without too 
great. injury is undoubtedly small—perhaps 


none at all,” 


MISCELLANEA. 


TuE Consul-General for Denmark calls attention to the Exhi- 
bition and competitive trial of cream separators, which will take 

lace at the fifteenth Danish agricultural meeting, at Aalborg, in 

une next, Applications for space, and for information as to prizes 
to be awarded, should be made before the 15th April, to Mr. J, 
Hoegh-Guldberge, barrister, Store Torv, No. 5, Aarhus. 


Tue American Woodworker says :—‘‘French band saw blades, of 
which great numbers have been sold in this country, are gradually 

iving way to home-made blades. Our saw-makers can now pro- 
> ston as good blades as can be found in the world.” English wood- 
workers are still large users of French saws, and there are, it has 
often been noticed, several ‘‘ sole” agents for Perrin’s band saws 
in England. 

A systEM of ventilation by means of a current of air of large 
volume, induced by means of a small quantity of compressed air 
from an ae in a convenient place for the supply of one or of 
several buildings, is to be seen in operation at 147, Bosca Victoria- 
street. The compressed air is ted to escape from a nozzle 
into a => and thus induce a current, as does a Korting’s 
steam ejector. 


A SHIP CANAL so gosietet the North of Florida, from a 

int in the river Suwanee, flowing into the Gulf of Mexico, 

Jacksonville in the St. John’s river, flowing into the Atlantic. 
The distance is about sixty miles, and the estimated cost 
£4,000,000. The New York Chamber of Commerce calculates the 
probable tratiic at three times that through the Suez Canal, while 
the great loss of shipping that now occurs will be avoided. 


A NEw twin-screw dredger, ‘named the Crocodile, of 800 — 
built and engined by Messrs, William Simons and Co., was launch: 

on the 27th inst., complete, from their works at Renfrew. This 
vessel will dredge to over 30ft. depth, and raise 400 tons per hour, 
It is fitted with compound engines of 100-horse power, two steel 
boilers, and steam appliances throughout. This vessel is the pro- 
perty of the Melbourne Harbour Commissioners, and is the second 

ger this firm have constructed for them, 


On the 24th inst. Messrs, Raylton Dixon and Co. launched 
from their shipyard a screw steamer, the Machin, built entirely 
of steel, to the order of Spanish owners, Her dimensions are: 
Length over all, 270ft.; breadth, extreme, 38ft.; depth, imoulded, 
20ft. 3in.; and she will carry about 2600 tons, is built with water- 
ballast throughout, on the cellular system, and has steel decks, 
with cabin amidship. Her engines, of 200-horse power, will be 


fitted by Messrs. Blair and Co., of Stockton. 


Ir appears that for the fiscal year ending July 1st, 1882, the 
exports to Mexico from the United States Fie sum of 
13,333,500 dols. In this were included the following items :— 
Horses, sheep, cattle, &c., 182,432 dols.; carriages, carts, &c., 
173,015 dols. ; railroad cars, 579,421 dols.; locomotives, 647,117 dols. 
ts and shoes, &c., 85, dols. The value of saddlery and 
harness was 34,497 dols., and of all other manufactures of leather, 
31,020 dols. The imports from Mexico to the United States for the 
year amounted to 15,093,837 dols., about half of which was 
specie. The value of hides and skins imported from Mexico was 
1,525,107 dols. 

THE advertisement, recently quoted in these columns from the 
Chemiker Zeitung, asking for the services of an ‘‘ academically 
educated chemist, fully acquainted with the manufacture of sugar, 
who can undertake in summer the coppersmith’s work, or the 
oversight of the teams of draught oxen,” as well as the one with 
which it is compared, about the American ir ter who ted 
a chemist capable of keeping a watch on the phosphcrus and 
teaching the cornet, for labourer’s wages, these two adver- 
tisements were eclipsed by one in the Chemical News, about 
fifteen years ago, according tc which the services of a chemical 
assistant were required, who was to be well acquainted with the 
various branches of analysis, and “‘ must be prepared to wait at 
table when called upon to do so.” 


NAVAL reorganisation projects in Spain include theimprovement 
of the armaments, the purchase of Nordenfelt guns, mitrailleuses, 
and torpedoes for the colonies; also the reorganisation of the 
recruiting system, so as to increase the present force of 7000 
sailors and 4500 marines, extensive fortifications of the arcenalsand 

rts, and the provision of other coast defences, mounting of 

eavy guns, of 40and 80 tons, at Ceuta, Tarifa, and Algesiras, and 
in positions commanding the Straits of Gibraltar. These points 
have lately been inspected by three general officers, the comman- 
dants of Cadiz, Algesiras, and Ceuta, and the artillery commandant 
of Andalusia, who reported on the defences of the Strait. The 
Minister’s plans would require an outlay of at least 16 millions 
sterling, spread over several years. The outlay will be obtained 
from the sale of the State lands and forests, without a fresh loan 
or issue of stock, 


THREE HUNDRED workmen held a meeting on Sunday at Mar- 
seilles to discuss the » quectienss of workmen’s assurances and the 
hours of labour. ter a long discussion the following reso- 
lutions were voted unanimously :—‘‘(1) That the assurance of 
workmen be undertaken by the State, and not by companies paid 
to insure the workmen by employers of labour, who deduct a daily 
percentage from the wages of their workmen. (2) That the hours 
of labour be fixed from 7 a.m. to 7 p.m., with a break of two hours 
for the midday meal, and not, as it is settled that they shall be on 
and after the Ist of April, from 6 a.m, to 8 p.m.; that is to say, 
that the working day be fixed at ten hours, and not at thirteen 
hours. The workmen are to work extra hours when required, 
these extra hours to be paid at the rate of 75 centimes per hour.” 
The correspondent of the Standard says these resolutions will be 
submitted to the Municipal and General Councils of the district. 


GENERAL TECHERNAIEFF has announced the sale by auction, at 
Tashkend, of four springs of naphtha, discovered in Central Asi 
one near the city of Namangan; another in the district o 
Tchangyr Tash, 35 versts to the east of Andiane, near the river 
Oakara Daria; the third near the village of Karin Douvan, 
30 vests south-west of the city of Khokand, where there are 
also sulphur mines; and the fourth 6 vests from the village of 
Kani Bodam, south-west of Khokand, and 70 vests east of 
Khojend. The Moscow Gazette calls attention to these and other 
petroleum springs in Forghape, which bid fair to compete.seriously 
with those of Salu and the Transcaspian. The quality of the pro- 
duct is said to be in no way inferior to that promucel, in the tast- 
mentioned regions. With modern means of production, a flourish- 
ing industry is looked forward to in Ferghana by the new Governor- 
General; but the absence of means of transport to any part of the 
empire where the naphtha can be made v*~ of im any large quan- 
tity will probably be a serious impediment for some rable 
time to come, 

THE anthracite coal trade statistics of Pennsylvania show that 
the output for 1882 was twenty-nine and a-half million tons, béing 
an increase of one million tons over the previous year. The out- 
put for 1881 was five million tons ter than in 1880, so that the 
rate of increase ahogved a great falling off. No fewer than twelve 
lines of railroad a canal unite to transport the output of hard 
coal collieries, upwards of 300 in number, while 75, men find 
employment in getting out the fuel, which iz found in eight 
counties of the State. The'river coal trade of Western Pennsyl- 
vania comprises but a small area as compared with that of the 
harder coal; but two counties, Westmoreland and Alleghany, 
furnish the main coal basins reached by the Monongahela ovr hy 


The river pits are seventy-four in number, and employ ‘in round 
numbers 5000 miners, wor' in a vein usually but as thick 
as that of the anthracite deposit. Although the outlet for all this 
coal is chiefly a si slow 


wor locks, during this 


~ 
ited field sent out more than 
our million tons 0: » and the figures of the last ten years show 
a steady increase of 100 per cent, as 
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BALLS UNIPOLAR DYNAMO-ELECTRIC MACHINE. 


LINE 


Line 


Tue peculiar machine which we illustrate above is to be seen 
at 41, Kirby-street, Hatton-garden, where it is driven through 
the medium of a transmission dynamometer, and has in circuit 
six arc lamps, and five incandescent of different resistances. The 
machine has been running some time in London, and has been 
tested by Mr. Robert Sabine, the results of whose tests have been 
embodied in a report from which we take the foliowing :—This 
machine consists of a long rectangular frame of soft iron, coiled 
80 as to form the field magnets, and which longitudinally sup- 
ports the axes “ two bobbins of the Pacinotti type. The 
main iarity of the machine is that each bobbin is rotated in 
etic pole, the opposite side of the 
bobbin facing a neutral point of the field. Hence the name 
“Unipolar,” by 


I tested the the dynamo 
also said to be of Mr. Ball’s invention, the dynamo being 


Current in circuit = c = 15-0 ampéres, 


m rm. ham | 
NEUTRAL NORTH 
A B 
©Ro = 
E ARMATURE \ ARMATURE 
COMMUTATOR {> 2 
le = o 
SOUTH NEUTRAL 


Potential difference between terminals = E = 195 volts. 
Resistance of 0 = r = 4°5 ohms, 


(1) Given to dynamo for electrical work, 
15 ks 
60 x 76 
(2) Accounted for in outer circuit, 


= 3°92-H.P. 

(8) Accounted for in inner circuit, 
= 1°35-H.P. 

The proportion accounted for electrically, therefore, 
5:27 
wes = 9% 


of which S02 = 0°69 was accounted for in the lamps. This 


= 5°68-horse power. 


Accounted for 
x 40°1 
0°75-H.P. 


Marcu 30, 1883. 
= = 
The illuminating effects were as follows :— : 


Illuminating power. 
Position of are with re- Observed Per I.H.P. accounted for 
gard to photometer. in the lamp. 
Standard candles. Standard candles. 
22 deg. below. 602 802 
ll deg. do. 626 885° 
Horizontal. 887 1183 
11 deg. above. 1213 1617 
22 deg. do. 1831 2441 
3l deg. do. 1859 2479 
85 deg. do. 1690 2258 


To the particulars given in this report by Mr. Sabine we 
add a few supplied by Mr. C. W. Raymond, who pevscrthaorte 
inventor at the address already given :— 

The machine has, as before stated, two armatures, and 
the machine is simple in construction. The armatures are 
diameter, revolving in opposite directions. 

Weight of No. 14(Am. gauge) copper wire on two arma- 


Weight of No. 8 (Am. gauge) copper wire on field magnets 
Total copper on machine .. .. .. 168 


Each armature contains 60 sections ; the commutator also contains 
60 sections. 


” 800 ” ” 7 
Magnet bars, Tin. x ljin. 
The above machine is of the earliest pattern, and is nearly 35 per 
cent. more in weight than the latest pattern, both in copper 
and iron, the weight being about 750 lb. 
The following relating to a 15-light machine, now in 
New York city, are of some interest :— 


Ib. 
Two armatures, 12in. dia. No. 14 (Am. gauge) copper wire 
m: bars, each on on bottom) 
Total copper .. .. « 280% 
Copper in two commuta’ 
Bearings (composition) .. .. .. «+ «8 «+ 
Total weight of 15-light machine .. 997 


Weight of machine per ey J about 66 Ib. 

Internal resistance, about 7 ohms, 
It has two commutators and two armatures on one shaft, revolv- 
ing in same direction, with connections coupled as to give the 
same effect as in the case of the 6-light machine above de- 
scribed, and with but one soft iron pole piece to each armature— 
With a periphery speed 8600ft. per min. = 1146 revs., gives 15 arc lights 

” ” »» 4000ft. ” =1274 ” ” 
A more recently finished machine for five lights, by advice from 
New York, has the following description :—Total weight of 
copper on field and armatures (about) 88 lb.; total weight of 
machine (about) 350 lb.; weight of machine per lamp (about) 
70 Ib. Revolutions, 1190 per minute, gives five arc lights of the 
same candle power as those referred to by Mr. Sabine. Two 
armatures, with but one pole piece to each armature, and but 
one commutator mounted on one shaft, revolving in same direc- 
tion, with one belt. The commutator has 120 sections, the 
armatures have 60 sectionseach. The “sparking” is nil, and the 
commutator wears to a polish. Resistance of machine 2;4; ohms. 

The machine at Kirby-street has been running in New York 
City and in London for a greater part of the time during the 
past twelve months, and has, we are informed, had no repairs, 
and has been taken apart but once, and then for the purpose of 
cleaning and painting previous to its shipment from New York 
to London. This freedom from irs is due to the simplicity of 
construction and the light strain on the straps by which it is driven. 
It will be noticed that our engraving shows very narrow 

driving straps. Those used are as narrow as shown, namely, 
from about }in. to Zin. in width and about jin. in thickness, 


ing on pulleys 8in. in diameter. The strain on the straps 
when the machine is running at 1700 revolutions I pd minute, and 
absorbing 5°68-horse power, is not very great, and taking the cir- 


5°68 x 33000 _ op, 
cumference at 2ft., the strain would be = 27'5,and 


thence back to bobbin D, then along cross bar below the arma- 
tures to bobbin A, across to central bobbin next the south pole, 
and from this to bobbin C through left-hand commutator, and 
on to the positive terminal carrying the lead C. 


DEATH OF MR. FRANK HATTON. 


earned vacation, when the company were thus deprived of his 
services. An only son, in whose success lay his father’s chief 

had already distinguished himself in scientific 
Frankland publicl his indebtedness to him for some 


ex 
original ideas em Loot in carrying out the filtration of water at 
Brussels. He was made a Fellow of the Chemical § iety ab 


~ 
H 1 
\c 
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> : = Uf 
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c 
l | 
4 
| 
| 
allowing as tightness for adhesion and extra pull of, say 
/ 7°51b., we have a total of 35 lb. as the strain, which, though 
ae x H small, would probably soon destroy a strap, say, 0°6in. by 0°25in. 4 
f i The diagram in the next column shows the peculiar way in 
which the winding is connected through the commutators and 
( | across the machine. Taking the negative or return wire C and 
following it, it will be found that the circuit is through the _ 
hand commutator round bobbin B, thence to central bobbin, 
q 
1 A TELEGRAM has been received by the directors of the British 
: North Borneo Company in London, announcing the death of 
; their scientific explorer, Mr. Frank Hatton, only son of Mr. 
( Z of dynamo, 1650 to 1715 revolutions per minute. Joseph Hatton, the well-known author and journalist. Sir 
y Speed of dynamometer = s = 332 revolutions per minute. — | Walter Medhurst, at Hong Kong, telegraphs that Mr. Hatton 
- Indicated pull on dynamometer, less pull when circuit| was out elephant hunting when his rifle caught in the bushes. 
ee open = k = 52 kilos. He was accidently shot through the lungs and died instantly, 
i From these values :— an inquest being afterwards held at Elopuran. This brings to 
q atoo early close a career of something more than promise. 
i Although he had not yet completed his twenty-second year, his 
i name was already associated with some good work. He had 
successfully endured the hardships of travel in North Borneo, 
i exploring the greater part of the company’s territory. He had 
4 conducted his various expeditions with great tact, courage, and 
j discretion, and was arranging to return to England for a well- 
OF unipolar arrangement, in 80 lar as the feld 
: is concerned, appears to be that the rectangular soft iron frame is 
converted into two long electro-magnets with two poles, only one 
i being presented to each of the rotating bobbins, instead of four 
; shorter and proportionally weaker electro-magnets having four 
a —_ as in the ordinary way, by which two opposite poles would 
nineteen, and if te salle yeai all UL 
if lam: would leave only 8 per cent. for the so-called Foucault currents. Institute of Chemistry, for his investigations into the influence 
i — Photometric measurements were made with one of the lamps, | o¢ gases on the life of bacteria. He was recently nominated to 
i armatures, and lamps all joined up in series. The speed of the | Placed apart from the others in a dark recess, the light of the | , fellowship of the Asiatic Society at Singapore, and was pre- 
i machine was not so regular as could have been desired, and the | five Ng aa lamps not being measured. The following mean paring a Dusun dictionary for the use of the Bishop of Singapore. 
f Morin dynamometer by which the power given to the dynamo | Tesuits were obtained during the observations :—Current in | };, spoke both Malay and Dusun, and was especially happy in 
| was measured, would have worked steadier had it been driven | lamp, 13‘9 ampéres; potential difference, 40°1 volts. his power of establishing the warmest relations between the 
quicker or with a heavier load. The following are the mean native chiefs and himself, having more than once been referred 
i results which I found :— to in the Governor’s despatches. He was to have returned in 
; ee the autumn to prepare his diary and notes for publication. 


‘Maron 80, 1888. 
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HORSE AND CART FERRY LANDING STAGE AT JARROW 


MR. J. TATE, 0.E., ENGINEER, 


(For description see page 246.) 
ELevaTion OF FLOATING PONTOON 
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Marcs 30, 1883. 


— 


HORSE AND CART FERRY, JARROW. 
Tue Jarrow. Corporation --having- obtained powers by the 
Jarrow Improvement Act, 1878, to establish a ferry to ply 
‘between Jarrow and the opposite bank of the river Tyne, 


‘have now put in operation that power by commencing to 


Jay foundations for stages, the contracts having 
been entered into for the due completion of the work. The 
ferry, which we illustrate on 245 and 248, is a ed 
from the roadway on both sides of the river by fixed i 
inclining 1 in 10 towards low-water mark ordinary spring tides, 
and supported at the outer end on pitch pine piles driven 
into the bed ofthe river. Above, these cross- beams of pitch pine 
are tenoned and bolted to pile heads, and over the cross-beams 
longitudinal balks are fixed, with diagonal struts beneath. Laid 
crosswise on top are planks of pitch pine, covered with Portland 
cement concrete, laid y in squares and grooved on the 
top side to provide a secure foothold for horses and a suitable 
road for the wheels of carts and carriages. On the longitudinal 
balks at each side of the carriage-way cast iron chairs are fixed, 
supporting a double-headed rail 75lb. per yard, the ends being 
turned up to prevent the wheels of the girders from moving too 
far up or down the incline. 
~~ At the outer end of the fixed landing on each side of the 
river is a movable lattice girder bridge, the shore end supported 
on wheels running on the before-mentioned double-headed rails, 
the outer ends being attached to a pontoon buiit of iron, having 
three water-tight compartments, on which are waiting rooms 
viding convenience for passengers. The lattice girders are 
60ft. long between the supports, 6ft. deep, and 12ft. apart. 
They are connected on the under side by bulb iron 8in. deep, 
with double angle irons rivetted on the top edge, alternately 
extending beyond the sides of girders, to which double stiffening 
bars of T-iron are welded together at the ends, and rivetted to 
the sides of girders and to top of cross-beams. Between the 
girders and on the top of cross-beams diagonal plates 
are rivetted, upon which is laid a roadway of pitch 
pine din. thick and 5ft. 6in. wide, with cross-pieces to 
prevent the slip of horses’ feet. A wood kerb is ‘aid at each 
side of the carriage road Qin. deep and 6in. wid:, ou the upper 
inside edge of which is an angle iron chafing bar, and at the 
outside of each kerb is a foot-walk 2ft. 9in. wide. The shore 
end of the bridge is fitted with a tail piece on rollers travelling 
on the incline, connected to the bridge by a special chain 
coupling, by which provision is made fcr considerable lateral 
movement of the pontoon, yet without causing inconvenience to 
the traffic, the joint being covered by an iron flap plate fitted to 
the bridge. For the mooring of each pontoon two mushroom 
moorings are screwed into the clay bed of the river below low- 
water mark. From these the mooring chains are carried over 
sheaves along the underside of each girder, and the inner end is 
provided with a screw arrangement for regulating their 
respective lengths, from bars attached to stone anchors, 
fixed several feet below the surface of the ground. The 
mooring chains being held firm at both ends and hung over 
sheaves, and the girder supported‘ on wheels at the shore 
end, while the outer end is rivetted to the floating pon- 
toon, as the tide rises the whole structure is moved along 
and up the inclined plane of the fixed landing stage to the posi- 
tion shown by ticked lines on the section and elevation. The 
weight being on wheels on an inclined plane, causes a down- 
ward movement as the tide falls, which is continued until the 
water has reached its lowest level, or the bridge is checked by 
the turned-up ends of the rails. The estimated weight of one 
pontoon and bridge complete being as follows :—Plating knees 
and packing, 20,840 lb.; angle bars and rivets, 9098 lb.; wood- 
work, deck, and Wwaiting-rooms, 12,980 lb.; cement, 9880 lb.; 
total, 52,778 lb. = 23°56 tons. Ironwork in girder, 25,119 lb.; 
woodwork, 13,093 lb.; total, 38,112 lb. = 17°46 tons. The dis- 
tance between the supports of the bridge being 60ft., depth 6ft., 
the lower flanges have, exclusive of rivet holes, a collective sectional 
area of 13°56 square inches. Taking the ultimate strength of iron 
at 20 tons per inch of section, the engineer estimates 


breaking weight of the girders by 


Deduct the weight of girders, 17°46 tons, leaving 91°02 tons, 
which represents the breaking weight of the girder. ming 
the safe load to be one-fifth, 18 tons may be taken as a safe work- 
ing load. This, however, is more than will ever be applied, and 
more than the floating power provided for by the pontoons. 

Contracts have been entered into by the Jarrow Corporation 
with Mr. J. Lane, South Shields, for the landing stage and 
approaches, Messrs. Sproat, Marley, and Co., Hebburn, for the 
pontoons and girders, and Messrs. Hepple, of North Shields, for 
the building of the ferry, from the designs of Mr. C. J. Tate, 
Newcastle. The works are expected to be completed three 
months hence. 


THE DEVELOPMENT OF ANIMAL LIFE DURING 
THE PRIMARY FORMATIONS. 


Ar the sitting, on the 12th February, of the Académie des 
Sciences, M. Albert Gaudry made some observations on the 
development of animal life during the primary formations. We 
know nothing of animal life on our planet before the Cambrian 
Epoch, and it is in the Silurian that are found the most ancient 
forms accessible to our study. The trilobites and cephalopods, 
the kings of the sea during that period, seem to have been 
organised rather for defence and their own preservation than for 
attack. Their organs were inclosed in strong cases; the windows 
by which they could communicate with the outside were pro- 
vided with covers, or constrictor appliances, a condition favour- 
able to the increase of the species. Devonian period 
corresponds with the development of the vertebrate animals, 
fish of strange form. In the carboniferous era reptiles multi- 
plied; and they swarmed during the secondary formations. The 
tertiary periods saw the development of birds and mammifers; 
and in the quartenary period man appeared. Such are the 
green Doretestetion of the progress of animal life during the 

ense geological ages; but certain errors have crept into the 
details of this progress. It must not be supposed that each 
of these classes of animals was developed with precision in one 
and the same epoch, for the most recent researches show that 
the different types were continued over several epochs. There 
are also great inequalities in the duration and the prolongation 
of these types, and they cannot be explained by what is called 
the strife for existence. Sometimes the strongest and most 
perfect have been those destined to the shortest existence. The 
truth is, that the paleontologist can distinguish in the ensemble 
of this great history periods which seem to characterise a species, 
and he will speak of one of these periods as “the epoch of the 
ammonite,” just as one says “the age of Pericles.” It is at the 
same time true that there are some forms which perish or con- 
tinue which appear to play the part of permanent reservuirs. In 
these inequalities, in these , in these oscillations, there is 
marvellous beauty ; but it is a great mistake to suppose that the 


principle of the strife for existence, which resolves itself into 
the destruction of the weak, is the general law of this progress. 

be, for a long time past, nothing but devourers vainly i 
a might devour; and the harmony between the species 
would be destroyed. 


LETTERS TO THE EDITOR. 
We do not hold ourselves the opi ot 


THE SMOKE ABATEMENT COMMITTEE'S OFFICIAL REPORT. 


S1r,—I certainly thought, when Mr. Frederick Edwards’ letter, 
which was quoted in your last number, first appeared elsewhere, 
that it did not require any notice. The argument was poor, and 
the animus was evident on the face of the letter. He makes very 
strong assertions, and though Mr. Edwards may be thought to be 
somebody, I only now notice his letter, and you.to be good 
enough to allow these few words to appear in your next number, 
seeing that you have conferred his utterances by 
giving them a place in your influential jo 

Mr. Edwards is in error on a few points of detail. The test- 
houses at South Kensington were thoroughly repaired and re-con- 
structed for the purposes of the tests conducted by me for the Smoke 
Abatement Committee. They are constructed entirely of concrete, 
excepting the roof, which is of wood, and there is not a brick in the 
whole structure. The chimneys, or flues, are round, 8fin. in 
diameter, and are surmounted by a few feet of 6in. zinc Pipes and 
Mr. Edwards does not attempt to produce an atom of proof in sup- 
port of his assertion that they were too small for properly ee | 
coal-burning grates, except by implication when he states that ‘“‘al 
ordinary chimneys measure 14in. by 9in.” When one reflects that 
a brick measures Yin. long, and a brick and a-half 14in. long, it is 
easy to see that these dimensions are convenient for flues con- 
structed in brickwork; and whilst ep 2 make it possible for a human 
being to pass through them, they no doubt compensate in a manner 
for tortuosities of flues in house walls, although when such flues 
are lined with }in. of cement, their dimensions are reduced to 13in. 
by 8in. But there are many instances of round, house flues 9in. in 
diameter. Such things as dimensions of this kind are matter of 
routine, and Mr. Edwards must be aware that the throats of 
chimneys and the vents of grates are frequently contracted to have 
an area much less than the section of an 8jin. round chimney. 
The chimneys at South Kensington were, it is true, contracted at 
the upper part toa diameter of 6in. But, he knows, I suppose, 
that ordinary chimneys are often contracted in the same way at 
the top by pots or pipes, and it is a mark of disingenuousness on his 
= to have ignored the practice of contracting the flue thorough- 

‘are at the top as well as at the bottom. 

As a matter of fact, the draught at South Kensin 
at all times, even during the stormiest weather of year. As 
another matter of fact, corroborated by the results of the tests, 
the draught in the rooms employed for testing grates at the Man- 
chester Smoke Abatement Exhibition, where the comparatively 
tortuous chimneys were 14in. by 14in. in section, was not a bit 
better than the draught at South Kensington, with the 8jin. 
straight chimneys. By reference to the official report it will be 
seen that in the grates, which happened to have been tested both 
at South Kensington and at Manchester, the fuel was consumed 
practically at the satne rates per hour; taking averages, indeed, it 
was consumed rather more freely at South Kensington than at 
Manchester. It can be proved in another way that the draughts 
were equally good. The grates that were tested at both p 
had an average velocity of upward draught at the rate of 411ft. per 
minute at South Kensington in the 8fin. straight chimney, and an 
average upward velocity of only 130ft. per minute at Manchester 
in the 14in. tortuous chimney. These velocities of draught, sin 
to say, are almost precisely in the inverse ratio of the sectional 
areas of the chimneys, which are 60 square inches and 196 square 
inches respectively ; and the volumes of draught per minute are 
respectively :—Sfin chimney (60 + 144 x 411) = 171 cubic feet per 
minute ; 14in. chimney (196 + 144 x 130)= 177 cubic feet per 
minute. Here, it is seen, that the volumes of draught are almost 
precisely i with the 8jin. and 14in. chimneys. The volume is 
a trifle the less—about 3 per cent.—in the 8?in. chimney ; and this 
is accounted for by the fact that the average temperature in the 
smaller chimey was 210 deg., against 223 deg. in the larger chimney. 

I have thus demonstrated that there is not a pin to choose 
between the smaller and the larger chimney for the purpose of the 
tests, and I am of opinion that my ounce of fact outweighs Mr. 
Edwards’s pound of rhodomontade. 

I would have been glad to consider, on general principles, the 
ventilating power of the 8fin. chimneys, and to have shown, on 
independent grounds, that they were quite large enough for the 

urpose ; but I feared to exten —— this letter. I have been 
orced to go thus far into detail in order to meet and expose the 
eo agg generalities in which Mr. Edwards has been permitted to 
indulge. 

Mr. Edwards’s baseless insinuations with respect to indi- 
vidual members of the Smoke Abatement Committee needed only 
to be uttered to be repudiated. I may add that he, as an 
exhibitor, did nét receive any award from the committee. 

D. K. CLark, 
Testing Engineer to the Smoke Abatement Committee. 
8, Buckingham-street, Adelphi, March 27th. 


mn was good 


GLASS AND GUNPOWDER. 


Siz, —I know but little of plate-glass and scarcely more about 
—e. yet, after reading the interesting notice on the two-fold 
subject which appeared in a recent issue of your paper, it occurred 
to me very forcibly that an explanation of the plate-glass 
phenomenon must be sought rather in the nature of the substance 
acted upon than in peculiarities of the acting force. With nothing 
but the description of the oblong — scored glass slabs to 
guide me, and surmising backwards from effect to cause, I reach 
the prelimi conclusions, subject to confirmation, modification, 
or refutation the tests of inquiry and experiment, First, that 
the bed upon which the glass was cast was either strengthened or 
supported at certain distances by a network of more rapid heat- 
conducting power than the main substance of the bed itself. 
Secondly, that at intervals some of the ribs composing the net- 
work were thicker, and consequently more rapid heat-conductors, 
than the rest. Thirdly, that in the process of cooling the heat 
mw from the glass most quickly where it found the largest mass of 

eat-conducting substance, i.¢., the two categories of ribs, leavin, 
the glass-plate apparently homogeneous, but in reality crossed an 
recrossed by lines of brittleness. Fourthly, that the air-wave 
caused by the explosion pressing —— = the surfaceof the plate, 
the latter began a along all the lines of brittleness, And, 
Fifthly, that the lines of test brittleness, where the ribs had been 
most massy, breaking , left the air-wave without a basis 
of resistance for further action upon the lines of secondary brittle- 
ness, which therefore closed up again, by the power of elasticity, 
the glass along their course having suffered fracture only through 
a portion of its thickness. Whether or not this theory is correct 
might be ascertained by inquiring of a few glass founders as to the 
structure of the beds upon which plate glass is cast, and—supposing 
it to be borne out thus far—by fixing some plate-glass slabs to the 
bottom of receivers, and subjecting them to sudden jerks of equally 
distributed air or water pressure. 

The attainment of approximately anala results by such 
means, while solving a curious problem, would, of course, leave the 
subject of explosives and explosions barely touched. With regard 
to their investigation I can only suggest that experiments might 
be tried with small and accurately measured quantities of explosive 
materials, fired in the foci of two sets of camera: obscure ; the one 


set provided with fixed plates, the other set with rapidly revolving 
tes and converging lenses. By these means one would at least 
something characteristic shapes, dimensions, 
durations, and of flames, and 
light upon some oped-for vein or useful 
covery. The Tom Tiddler’s ground of science is rich in unsuspected 


Sir,—The letter from ‘ Millwright ” on tife subject of “‘ Patent 
Law Amendment” contains the most sensible opinion I have seen 
expressed. The only fault I find with him is, that he has not put 
the ordinary manufacturers’ side of the case sufficiently strongly. 
The granting of letters patent, or exclusive privileges, to an inventor 
for a limited period, is, in the eye of the law, a simple contract 
between the wn, on behalf of the nation at large, and the 
inventor. The latter gives to the public what it did not possess 
before—the full details of a new inventions; the Crown, in return, 

ives the inventor the exclusive right of working that invention 

or a limited period, at the end of which time the full benefit of 
the discovery reverts to the public. No one will dispute that this 
is the theory of the patent law. Now, Sir, when as one of the 
public the Crown bargains on my behalf that I shall not make a 
certain article for a fixed number of years, because at the end of 
that time I shall reap the benefit of a new invention as an — 
lent to the tem prohibition, what guarantee have I that I 
am not defrauded? I not, in nine cases out of ten? Who 
venture to say that more than one patent in ten protects a really 
new invention? Again, Sir, if I am an inventor, the Crown takes 
my money; but does it fulfil its obligations? e I not be drawn 
into a tortuous lawsuit by a previous patentee, who alleges that I 
infringe his patent, and ruined—not, perhaps, because I do infringe 
his patent, but because he has a longer purse than Ihave? But 
even if my invention does infringe his, since the Crown has received 
it on behalf of the nation as new, ought not the Crown to 
be solely responsible for its own blunder? As matters stand, a 
sword ever hangs over the head of an enterprising manufacturer. 
He is afraid to manufacture hundreds of articles, which are no 
more new inventions than clay marbles, and the public have 
to pay an exorbitant price for them in consequence. Again, if he 
be the proprietor of a patent, he never feels safe; for any day he 
may be drawn into a tortuous lawsuit. In fact the patent law, as 
it stands, is sufficiently effective to seriously harass honest manu- 
facturers, though it affords no real security to deserving inventors, 
First, and before all else, we require some perfect system by which 
inventions that are not new are rejected at the outset. gooey 
we require a law which throws the responsibility entirely upon the 
Crown, if it grants letters patent for an alleged invention which 
infringes a ga one, and which, consequently, is = what it 


professes to be. UI Bono. 
March 15th. 
S1r,—The Patent Law, as it now exists, and thenew one d 


J 
are 0} d to the interest of all except the State and those who 
profit by inventions, and although patents are so fertile in their 
creation, no one yet has propounded a system of patent law 
calculated to do justice to the real inventor. If it is right to 
patent inventions there must; be a law in the natural elements of 
political science discovered, understood, and applied which would 
operate justly to all. I think it will not be disputed that most of 
the valuable inventions which have enriched the country have 
emanated from the brains of working mechanics, and yet they 
have never been consulted upon a measure of such vital importance 
as the Patent Law; and I can safely say no measure, however 
artfully framed, will give satisfaction unless the State protects the 
poor inventor the same as the rich ; and so faras I can judge of the 
proposed new law, it will leave him in the end in precisely the 
same position as the old law. 

It is only the capitalists who can secure to themselves a monoply 
of inventions. Now I maintain the State and the capitalist oughtto 
occupy the second and third place instead of the first and second. 
If it is right and just for the State and capitalists to participate in 
an invention, surely it is right the State should protect the poor 
man’s relative right and interest in the pe of his invention. 
American and Continental statesmen have learned the relative 
rights of inventors, and foster and protect them ; our statesmen are 
all figures, and have yet to learn sound political economy, so far as 
the mechanical trade of the country is concerned, and rather than 
see another Bill brought into the House to be mutilated by the 
men of figures, who know little or nothing of what is really wanted 
by those most deserving, I say do away with the Patent Law all- 
together. I believe this would benefit both the inventor and 
manufacturer, besides doing away with a lot of useless inventions, 
prevent pilfering and otherwise mutilating really good inventions 


published. 
[Our correspondent ought to say what it is that he thinks the 
working mechanic wants. Vague statements or wishes do no 


good whatever.—Ep. E.] 


THE EFFICIENCY OF TURBINES, 

S1rk,—As a regular reader of your valuable journal for a number 
of years, I have of late been more amused than edified with the’ 
letters on turbines, which I take to bea second-hand way of adver- 
tising the said turbine or turbines which their advocates so highly 
extol. I am also astonished that no English ers of turbines 
come forward to state what their turbines will do, with the excep- 
tion of Mr. Hett, whose turbines I have heard are after the Ameri- 
can pattern. Now, having been accustomed to water-power for 
thirty years, and having erected overshot, breast, and undershot 
water wheels, as well as turbines—not of my own make—some of 
the latter of which used a lot more water than a good overshot or 
backshot wheel to give out the same power. Finding this to be the 
case I have for years been experimenting with turbines, so as to get 
the best effect due to the various heads of water, and have proved 
conclusively that a given turbine may give a good result under a 
high head of water, but under a low head was nowhere. This led 
me to experiment as to the best forms of turbines for taking the 
places of the old style of water wheels. For high heads of water to 
take the place of an overshot wheel, I use a top-delivery turbine ; 
for a medium head to take the place of a breast wheel, I use a 
turbine with a bottom delivery; and for a turbine to take the place 
of an undershot wheel for low heads of water, I use a top- 
and bottom delivery turbine. These can be made to deal with v: 
large quantities of water, such as working from the tides, &c., as 
can use them for working both ways, say from a tidal river into a 
tank and back from the tank into the river, the turbine to run 
continuously the same way, that is, with or against the sun, I 
have also another turbine, or rather a double one, on the same 
shaft, and which will work either way, that is, with or against the 
sun, I will now mention some experiments I have made with 
models, The turbine to take the place of an overshot wheel with 
10in. of head will run at about 1500 revolutions per minute ; the 
one to take the place of a breast wheel with 6in. of head of water 
will run at about 850 revolutions per minute ; and the one to take 
the place of an undershot wheel with 2in. of head will run nearly 
300 revolutions per minute. The head is calculated from the 
centre of the turbine to the top of the water driving it. I can 
show any these experiments. No doubt some parties will 
say there is no heed to be taken of models ; but I say there is, and 
I have proved over and over that if you can a model of any 
water wheel to act well, one on a large scale act equally as 
well, in most cases better, which I proved with one of the top- 
delivery turbines under a head of about 20ft., driving millstones, 
which is a good test. My turbine actually developed 25 per cent. 
more power than the one I tested it against, of which there are, I 


believe, numbers at work. The wheels were the same size, and 
the quantity of water used exactly the same. 
I shall be glad if the parties who so strongly advocate American 


; | 
=~ 
treasure. HAS, ED, MARR, 
Finborough-road, South Kensington, March 27th, 
PATENT LAW, 
} 
{ 
| 
: 


; ~ turbines will inform your readers if they can govern their turbines | 


diameter, 20in.; inlets, area, 
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to the ni required for electric lighting purposes—this I very 
much Poor g Then again, how would the ik one of their turbines, 
say from a tidal river into a tank or tanks and back again through 
the same turbine, the said turbine to continue running all the time- 
the same way; and how can they make a turbine that will run at 
the same with a head of water varying from 8ft. down to 
4ft? Iam PPy to say that an English turbine can be made that 
will do all that I have stated above. As my time at present is 
fully occupied, I shall not be able to do much letter writing, but I 
have enclosed my address and shall be happy to show the models 
at work to any who take an interest in water power, especi- 
ally “‘ Y” epaagaad hose sensible letter appeared in your issue of 
I may say that my turbines are patented, and will, most likely, 
introduced to She pattie before : UNIQUE. 
» March 


—The following particulars of a trial of one of my fans may 
interest your readers :—This 20in. fan was made for a special pur- 
pose, viz, fo gins draught to the furnaces of a steam yacht. It 
was stipula that the speed of the fan was not to exceed 1400 
revolutions per minute, and the discharge to be 4000 cubic feet per 
minute. To obtain these results, the fan was made with large 
inlets, and a large discharge port. The principal dimensions were, 
226in.; ports in fan cylinder, 156in. 
area; width of fan, 9in.; discharge port, 144in. area. The fan 
was made for volume, not for intensity of blast. The inlets would 
have been modified if intensity had been the object. In working 
out the speeds decimals of inches have been omitted. In this fan 
the air speeds are reduced by the case, which I find absorbs from 
800ft..to 1000ft. of the blade tip velocity, where the outlet is of 
large size. By reducing the area of outlet to that of an ordinary 
fan, the air speed at once rises from 1000ft. to 1800ft. above the 
blade tip speed, by compression in the case. 

The results of the trialsof the 20in. fan were asfollows :—(1) Revo- 
lutions, 1200 ; blade tip speed, 6200; cubic feet we same as 
speed of meter, 5030ft. per minute; water pressure, 6°25in. m 
Revolutions, 1460 ; blade tip, 7540ft.; air — by meter, 6730ft. 

Revolutions, 980 ; blade tip, 
evolu- 


by meter, 6430ft.; meter used, Casella’s Counter Harding’s. 


described on February 16th. A 3ft. diameter exhaust fan will be 

ready for trial in a week. Professors Ayrton and Perry’s electro- 

motor will be on a bracket cast on the fan cheek. The exhaust 

robably reach one million cubic feet per.hour. It will be 
discharge, 


will 

carefully tested for and power required to effect the 
discharge. G. M, CaPELL, 

Passenham, March 27th. 


THE ELECTRIC LIGHT INSTALLATION AT WATERLOO STATION. 


S1r,—We notice in your account of the Edison electric light 
installation at Waterloo station that you state the power of the 
Field boiler, made by us for this installation, to be 20-horse power. 
We shall be glad if you will correct this in your next impression, 
as that boiler is only a 12-horse power—in other words, it is 
calculated to ically evaporate twelve cubic feet of water per 
hour at 801b. In point of fact, this boiler, which is 8ft. 2in. high 
by 4ft. diameter, supplies steam for the Armington engine, driving 
one 150 and one 60 light Edison dynamo, as about 
35-I.H.P., or 14001b. of water evaporated per hour, since, in a 
rough test, the Armington engine used 401b. of water per I.H.P. 

r hour. We consider this a very high duty for so small a boiler. 

e have not made any economy tests at present, but wo may say 
thatin recent tests made with boilers of this type, built by us for Messrs. 
Sales, Pollard, Lloyd, and Co., of Farringdon-road, an evaporative 
efficiency was obtained, on a two  * trial, of 10°83 lb. of water per 

und of ordinary Welsh coal, from and at 212 deg., and the 

ilers worked up to their full duty for which they were designed. 
At the Richmond Waterworks also, with Field boilers seven years 
old, recent trials have given the very gratifying result of 10°93 lb. 
of water per pound of good Welsh coal, from and at 212 deg. 

It was the knowledge of the economy of these boilers which 
induced us, as consulting engineers to the Edison Company, to 
recommend one for this installation. We may further remark that 
the water at Waterloo station is so bad that ordinary portable 
boilers there require cleaning every week, and from experience we 
find — the Field boiler only requires to be cl d once in five 
weeks, 


LEwIs OLRICK AND Co, 
27, Leadenhall-street, London, 
March 21st. 


THE PRINCIPLES OF MODERN PHYSICS. 

Str,—On the subject of conservation of energy I note 
“*Student’s” curious letter in your issue of the 16th. Surely 
“Student” does not seriously my ag that by burning 501b. of 
coal at the top of a 50ft, building he has succeeded in destroying 
the energy stored up in raising 501b. 50ft. high? He must be 
aware that when the coal was raised te § 50ft. the centre of gravity of 
the earth was proportionately shifted, and, as Mr. Groves has it 
the length of the day was altered; and whether the coal be allowed 
to remain as a solid or be changed into carbon dioxide, and 
water, makes no difference to the above fact. 1f, when burnt, the 
resultant gases again find their way to the earth’s surface the 
former position of the earth’s centre of gravity will be restored, and 
the energy spent in raising the coal 50ft. will be given out by the fall 
of the resultant gases. ‘‘ Student” must give something different 
from this if he is to prove the fallacy of conservation. is spring 
idea is better, apparently, but as I take it ‘‘ equally morer ;” on 
that example I would ask him why a railway bar lasts better when 
in use than when idle? When in use it is constantly in vibration and 
not so readily oxidised. A spring when wound up is ina state of 
molecular vibration, and I do not doubt would require a different 
amount of time to dissolve, or would a’ jnere heat in the 

ILLIAM Hy, Booru. 
P Manchester. 


STEAM POWER ON TRAMWAYS. 

Sin,—Referring to a letter from Mr. Hughes in your last issue, 
we notice one sentence which requires contradiction at our hands, 
We therefore beg to say we have not ‘copied Mr. Hughes’ water 
condenser, and made use of Messrs. Kitson’s air condenser.” Our 
water condenser is totally different in construction to any we have 
seen described of Mr. Hughes’, and was specially designed to obtain 
the best possible condensing effect with a limited supply of water. 
Our air condenser, although somewhat resembling that of Messrs, 
Kitson’s and others in mere outside appearance, is constructed in a 
different, and, as far as we know, novel manner, while the means 
taken to bring the steam into contact with the cooling surfaces are 
the result of experiments extending over several years. 


With regard to supeshesting the exhaust steam, from the results | ca 


of our early experiments our opinion has long been that this 
arrangement is quite unguitable for heavy ba. | We consider 


that it in rather than diminishes n from the 
chimney of the The reports of this 
system appear to support us in this opinion, we 
iN. 
Smm,—Since reading the letter signed “Aston,” and also that 


from Messrs. Marple and Co., which appeared in your issue of 16th 
inst., we have made careful inquiries as to the statements with 


respect to our engines therein contained, 


When the Birmingham and Aston Tramway was first opened 
we saw our engines on several occasions take two heavily Toaded 
cars up thé long incline from Aston with the greatest ease, and at 
the time with less than 150 Ib. steam —— in the boiler. We 
may add that the safety-valves are loaded to 150 Ib., and the 
pressure cannot exceed this amount, We are also informed by 
several witnesses that the engines we have supplied to the company 

cere their work with much greater ease than those from Messrs, 

inson, 

We are not acquainted with Messrs. Marple and Co., and are 
also ignorant as to the source of their information—which they 
publish with the ostensible object of damaging the reputation of 
our engines. We can only hear of one instance when one of our 
engines failed to mount the long incline at Aston. During the 
heavy fall of snow about three weeks ago, the manager sent one of 
our engines, with a car attached, thinking that it would be best 
able to force its way up the incline, and clear the line for traffic. 
After ting for a iderable dist: it came to a stand-still, 
owing to the heavy accumulation of snow in front of it. One of 
Messrs. Wilkinson’s, which happened to be the: engine to run the 
next trip, having a clean rail came up behind, and assisted the first 
engine to mount to the top of the incline. We shall not comment 
upon the above statement, but leave the matter in the hands of 

rour cage to decide in favour of which engine the above facts 

volumes,” 

conclusion we aay that we can fully confirm the state- 
ment contained in-Mr. J. 8. Batchelor’s letter with reference to 
the fuel consumption necessary to render the exhaust steam invi- 
sible, as our first pe ap were constructed practi on. this 
— and, like other manufacturers, we have long since aban- 
oned i 

Airedale Foundry, Leeds, March 28th. 


™R,—In your m for the 9th ult. appeared an article 
upon the pH i and it struck me upon reading it that the 
difficulty experienced in getting the long torpedoes clear of the 
ship was one most —. to overcome. I particularly refer to those 
desired to be delivered from the broadside, All ‘eal tagienes to me 
to be required is to hinge to the side of the ship, say, some six 
yards in advance of the ports through which the torpedo is to be 
discharged, a bent plate forming half a tube, or possibly a little 
less than half, and having the end nearest the port or torpedo tube 
curved outwards. A rod passing through a stuffing-box near this 


SON AND Co, 


Js | Curved end could be made to carry out this pent peste or Pace 


just before a torpedo was to be liberated, 


| PORT 


torpedo might easily be got clear of the ship, and the curved end of 
the semi-tube would give to the water flowing from it a direction 
far less unfavourable to the course of the torpedo than would be the 
case even though it were possible to get the torpedo clear of the 
ship as it was first intended. y 

at the direction of the torpedo would be affected to some 
extent under the most favourable conditions is certain, but an 
intelligent estimate of the distance of the object, coupled with the 
speed of the ship, and an allowance based upon such estimate being 
made, I think would be sufficient to meet the requirements of the 
case ; that is, the torpedo would have to be slipped when the ship 
was at a greater or less distance in advance of the object aimed at, 
this distance being governed by the speed of the ship and its 
distance from the object desired to be struck by the torpedo. The 
side of the ship might be so made where this semi-tube was 
required, that when not in requisition it might stand flush with the 
surrounding parts, and so not affect its speed in any ™ 

Worcester, March 27th. Dz. 


GUIDE-BLADE PROPELLERS. 

S1r,—Having read the letter in your last issue from Mr. Arthur 
Rigg, I feel that an answer is rege from me, as Mr. Rigg 
seems to think that I am anxious to call his guide-blade propeller 
by my name. This, however, is not the case, and I have no doubt 
Mr. Rigg will find, on carefully comparing the two, that my pro- 
peller contains a principle which is not contained in his, The pro- 
peller of Mr. Rigg, like the ordinary screw propeller, acts on the 
stream of water which it has previously accelerated, and main- 
tains no considerable difference of velocity between the water 
entering and that leaving his propeller, for even in those propellers 
where Mr. Rigg uses a large boss he does not make provision for 
maintaining the contraction of the stream which he has provided ; 
and, as stated in his letter, he does not see the use of the coni 
projection to my propeller, which is the means I employ for main- 
taining the contraction, which is an important feature, and neces- 
sary to ensure success, The propeller of the Hon. Richard Parsons 
is a greet advance on the guide-blade propeller as previously 
described by Mr. Rigg; and the screw and guide bladesin his pro- 
peller are so curved as to be well adapted to act smoothly and 
uniformly on the stream of water flowing through the instrument, 
but this propeller, like that of Mr. Rigg’s, does not provide a 
gradual contraction of the stream maintained to the point of dis- 
charge ; but the increasing pitch of the screw and guides is so far 
like my propeller that it seemed n 
in the paper I read at the Institution of Naval Architects, Had 
I written a history of the guide-blade propeller I certainly should 
have mentioned the name of Mr. A. Rigg. Before proceeding far 
with my a age I examined all the papers by Mr. A. Rigg that 
I could obtain, as I was anxious to know all that had been done on 
the subject, i also wrote to him, asking for any further 
information he would give me on the subject of guide-blade propel- 
lers, but my gain by this last venture was of a negative character. 

I believe fessor Rankine, Mr. Napier, aid Mr. Griffiths also 
made experiments with guide blades, but Ihave been unable to 
find that anyone has anticipated me in forming a- pro ras 
described in my paper read at the recent meeting of the Institute 
of Naval Architects ; I therefore think I have a right to call the 
propeller my own, but do. not wish in any way to detract from the 
merit of Mr. Rigg’s invention, ‘To further illustrate the value of 
the gradual acceleration of the water within the field of operation 
of the propelling instrument, I may mention that in the year 1851 
Sir F. Bramwe tented an arrangement for carrying out this 
principle in the paddle-wheel when used as a propeller. In this 
arrangement the paddle floats gradually ted from each other 
during their operation on the water. i this way they had an 
accelerating velocity, which would increase the efficiency of their 
action. mode of was described to me by the late Mr. 
Froude, who explained how. this ; acceleration, starting 
velocity, constitu most perfect of propeller for the 
paddle, and he said he would see if this, could not be done for the 
screw. It is to be regretted that death prevented Mr. Froude from 

ing further many valuable investigations, among them the 
application of this penal which he 90 clearly explained to me, 
to the screw. Having this principle so forcibly brought to my 
mind, the propeller I have described in my paper seems to be the 
best solution of the THORNYOROFT. 

Torquay, March 


Srr,—I am glad to see that Mr. J. I. Thornycroft has published 
some more facts relative to the action of screw propellers fitted 
with guide blades, Some four years I devoted considerable 
attention to this subject, and by the assistance of Messrs. Easton 
and Anderson I was enabled to ro ps bored some experiments on a 
tolerably large scale, the results of which were em in a paper 


a large boss, and that all my —— were constructed 


to make mention of this | 


read before the Institute of Mechanical Engineers in October, 1879. 
The form of the blades I experimented upon differed in one most 
important respect from those used by Mr. Ri ag tape os 
viz., in their having a very rapidly-increasing pitch. The object o' 
this is fully explained in the paper above referred to, and I believe 
that this form of blade is essential in order to derive any benefit 
whatever by the addition of guide blades. It is unnecessary here to 
recapitulate what was fully treated in the paper above referred to, 
but I may add that I believe that with a carefully designed pro- 
peller with the addition ped cas blades, a higher efficiency may be 
attained than with an ordinary one. Mr, Thornycroft’s ee 
ments,-although on a small scale, go far to corroborate the 
statement, and I hope this near question may receive more 
attention than it has done from those interested in “. 
There are other advantages besides increase of efficiency which may 
be derived by the use of a circular casing surrounding the propeller 
and the addition of guide blades. The vessel is rendered far more 
manageable, and is capable of being turned in smaller circle. The 
commotion produced at the stern of the vessel by the ordinary 
peller is entirely obviated and the propulsive force considerably 
eel both of which iarities should be of great advantage 
to those who employ s canal boats. The most important 


advantage, however, appears to be that with a consijerably smaller 


propeller and the addition of guide blades a horse-power can 
utilised, which in these days of high 5; one of the limits 
towards which we are rapid! hing. 

In conclusion, I wo id that Mr. Thornycroft is not quite 
correct in saying that his propeller differs from the one I used by 
its having a ba boss. If he will refer to the paper above- 
mentioned he will observe that I was fully aware of the aerrcages of 
with one, 
Airedale Foundry, Leeds, k. ©, Parsons, 

TESTING SCREW PROPELLERS, 

Sm,—I have read Mr. Froude’s “‘ Description of a Method 
Investigation of Screw Propeller Efficiency” in your last issue. 
Having invented a he rag I offer to give you a description, for 
the benefit of your readers, of how I tested its efficiency over that 
of the present Bn of pro I will omit all description of 
the * confine myself to the method of testing them. 


& 


ol 
BB, isa box containing water to C. Through the box a shaft 
DD, is passed, to which is fastened the propeller A, whose 
efficiency is to be tested over that of another propeller, which will 
be done in the same way and under the same circumstances. Aji 
D is the driving pulley, to which is fastened a cord E ng over 
a pulley P,, and suspending a weight W. At the other end of the 
shaft D, is a cap which fits so as to give little resistance to the 
revolution of the shaft. It carries two cords F F which pass round 
two pulleys P, P;—fastened to the box—and attached to a spring 
balance 8 at the loop X. The spring balance is firmly fasten 
and kept horizontal. When the indicator moves it takes a very 
small weight along with it-N. The cord Eis wound round the 
driving pal D until the weight W is as close as possible to the 
pulley P). The shaft is then placed so close to the cap D, that the 
cords F F may just keep the indicator at 01b., but so that the least 
pressure of the shaft will give an indication. All this time the 
weight is kept still, but when all is ready the weight is allowed to 
fall to the ground, and so gives the shaft and propeller a rotary 
motion. The propeller presses forward against the cap at D, and 
gives an indication on the spring balance of the approximate 
pressure or propulsion forward. hen the indicator is moved it 
takes a very small brass weight along with it, and on the stoppage 
of the propeller when the weight comes to the ground the indicator 
moves , leaving the weight N, which shows the force exerted 
on the balance by the propeller. The other propeller to be tested 
against it is placed on the shaft and the same experiment is gone 
through, e great point in these experiments is to get the weight 
to fall in the same time in each case, so that their relative efficiency 
may be shown. The efficiency of one propeller over that of another 
is eos by the pressure, and is—as the pressure, in Ibs., in the 
one case is to pressure, in lbs., of the other. 

I have tried various models of the common propeller, and 
obtained, with few exceptions, the same results. e followin, 
table will show the result of the common propeller as sotigtaed 
with my spiral propeller, the conditions in either case being the 
same :— 


Diam. Diameter Distan 

of | of driving | Weight.| | Time. | Pressure. 
prop.' pulley. 
Common | — Sin. 14 1b. loft. | Ssec. 


Spiral — | 1p ]b. loft. 5 sec. 1plb. 


Propeller. 


Another wa; of tes propellers will be seen from the sketch 
below, the let The propeller in 


this case draws a wa ht N, instead of pulling the spring balance. 
In testing the pate. wl of the two screws the relative values will 


be, as the number of inches the weight is drawn in the one case, is 
to the number of inches the weight ia drawn in the other. In t~.te 


ing various models of the common form the results are pretty neurly 
11 Diameter of | Distance the 
| Pope | | | 
Common 1p 1b. 6}in, 4}in, 
Spiral att. 6in. 


I have found that 1b, of the propelling by os is lost in drawing 
the shaft through the bearings. I tested the d of the pro- 
pellers in the following manner :—The cap is taken from the shaft, 
which is then drawn towards the left—first sketch—and the 
distance of the end D, is then measured from the sidé of the box. 
The weight is wound up till it is 3ft. from the d and allowed 
to fall. The distance is again measured, and the former measure- 
ment subtracted, which aig the relative speed or distance 
travelled. Common propeller travelled 10in., and the spiral 13in, 
From this simple way of testing accurate are obtained. 
87, St. Martin’s Rovert 
Liverpool, 26th. 


tions, 1140; air speed, 4620ft.=cubic feet discharged; blade tip, be ; 
5890ft. per minute. (5) Discharge port contracted to equal 10in. 
of a regular pressure an ollow these, ‘ 
The results I set before you agree in a singular manner with i "1s; 
those from the 6in. fan tried at the office of THE ENGINEER, and P/ ; 
+ | 
s 
t 
| 
= 
| 
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HORSE AND CART FERRY LANDING STAGE AT JARROW. 


MR. ©. J. TATE, C.E., ENGINEER. 


(For description see page 246.) 


Evevation of Jarrow Lanoinc Stace & 20 Feet Scare 


; 


H.W.M. 
la 


Pian of Jarrow Lanoinc Stace & 20 Feet Scare. 
Jarrow Comoration Guay 
DETAIL incH SCALE 
Z 
Cross Section Txroucn Lanoinc Stace a A 
TING 
Yea inch \ ) 
| | 
i) 
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N 


Secnonor Wiuncston Quay Lanois Stace & 20Feet Scare. 
SSS 
SS 
J Swain. Eng. \ \ 


SUPPLEMENT TO “THE ENGINEER,” MARCH 30TH, 1883. 


Sprague & C* 22, Marans Lave. 


LOCOMOTIVE Goops ENGINE FOR THE CAPE GOVERNMENT RAILWAYS. 
FITTED WITH D.JOY’S VALVE GEAR. 
BUILT BY MESS** NEILSON & C° GLASGOW 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Borveav, Rue de la 

BERLIN.—Asuer and Co., 5, Unter den 

VIENNA.—Messrs. and Co., 

LEIPSIC.—A. Twietmeyer, Bookseller. 

NEW YORK.—Tse Witmer and Rogers News Company, 
81, Beekman-street. 


PUBLISHER’S NOTIOE, 
*,* With this week's number is issued as a Supplement, a Locomotive 
Goods Engine for the Cape Government Railways, fitted with D. 
Joy’s Valve Gear. as issued by the Publisher contains 
this Su , and sui are requested to notify the fact 
not receive it. 


TO OORRESPONDENTS. 


cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to ir destination. 
No notice will be 
with these instructions. 

*,* We cannot undertake to return drawings or manuscripts ; we 
must therefore request correspondents to keep copies. 


proof of good faith. No be taken of 
anonymous communications. 

H. G. D.— We do not remember the ine by th i Do t 

echt gm Ae engine by the name you give. you no 


know 
T. K. (Leeds).—Brewtnall's electrolier fittings are patented. You can obtain 


Messrs. Faraday and Sons, Berners-street, Oxford street. 


Cu. D'ALBERT.— You cannot get the ‘ Ing 3 in Bnglish. 
The nearest approach to it in English is “‘ Molesworth's Pocket-book of 
Engineering Formule,” published by Messrs. EB. and F. N. 5 

A. R.—The electro-motive force does not depend on the number of inches of 

and zine, and the current devends on other quantities than the size 
of plates, as, for instance, on the internal and external resistance of 
battery and circuit. You must get a text-book on the subject—say Ferguson's 
“ Blectricity and Magnetism.” 

Errata.—In our article on “* The Vienna Street Railway,” on p. 212, March 
16th, in the sixteenth line of second paragraph, for “ proprietor of a city 
railway” read “ projector of « city railway.” In the last line but two of 
same paragraph, for “ building sand” read “ building land.” 


TAR PAVING. 
(To the Bditor of The Engineer.) 
S1r,—Will any reader kindly say how best to convert ashes, tar, and 
sand intoa and for village street ? , 
SuRvEYoR. 


SUBSCRIPTIONS. 

Tur Enoineer be had, by order, from newsagent country 
at the va: cay preferred, be supplied direct 
“rom the on ing terms (paid in advance) :-— 

Half-yearly (including double nw 
Yearly (including two double numbers) .. £1 98. Od. 


credit occur, an extra charge of two shillin; 3 and siz; annum 
Cloth cases jor binding Tux Enciveer Volume, price 2s. 6d. each. 
A complete set of Taz Enoinger can be had on application. 
Subscriptions for Thin Paper Copies will, wntil further notice, be 
received at the rates given below :— Foreign Subscribers paying in advance 
at the published rates will receive Tak ENGINEER weekly and post-free. 
Subscriptions sent by Post-office order must be accompanied by letter a 
one Thick Paper Copies may be had, if referred, at 


nereased rates. 
Remittance by Post-ofice Order. — Australia, 


Brazil, British 
Columbia, British Canada, Cape Py ye Denmark, 

France, Germany, Gibraltar, Italy, Malta, Natal, Netherlands, 
Port Switeorland United’ Staten 
Weat Coast Africa, West Indies, Cyprus, £1 16s.’ China, Japan, 


Remittance Bill in London.—Austria, Buenos and Algeria, 
Greece, I Norway, Fore, Ramin 
Chili, £1 16s. Borneo, Ceylon, Java, and Bingapore, Manilla, 
Mauritius, Sandwich Isles, £3 5s.” 

ADVERTISEMENTS. 
*,* The charge for Advertisements of four lines and under is three shillings ; 


charged one shilling. The line averages seven words. When an advertise- 
ment measures an inch or more the charge is ten shillings inch. All 
-_ advertisements from the country must be accompanied by a post-office 

in payment. Alternate advertisements will be inserted with all 
practical regularity, but regularity cannot be guaranteed in any such case. 
All except weekly advertisements are taken subject to this condition. 
Advertisements cannot be inserted unless Delivered before Six 
o’clock on Thursday Evening In each Week. 


Letters relating to Advertisements and the Publishing Department of the 
letters to be addressed to the Bditor of Tax Enornggr, 168, Strand. 


MEETINGS NEXT WEEE. 


Tuesday, April $rd, at 8 p.m. 


Bome 
IETY OF ENGINEERS.— Monday at 7. m., & 
be read “ On the Feasibility and Construction of Deepaen Listeieneen ‘4 


, is float 
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THE IRISH MAIL CONTRACT. 
Tue proposal recently made to put the whole work of 


cunzing the mails between England and Ireland into the | trial 


of the London and North-Western Railway Com- 

pany, has evoked a somewhat curious discussion. That is 
to say, the merits of the case are being ed on abstract 
issues, and the most important feature of the whole matter 
—namely, the possible acceleration of the mails—is being 
t on one side, It is quite unn to enter into the 
istory of the conveyance of mails between the two islands. 
All that we have to do with just now is the present and 
the future. The mails are now being carried by two 
companies —the London and N cath: Warten Company 
providing the land, and the City of Dublin Steam Packet 


taken of communications which do not comply 8 


in | account in deali 


in | the Rose, Shamrock, Violet, and Lily. 


Company the sea service, It is understood—though the 
terms of the proposed contract are not yet fully known— 
that the railway company proposes to do the whole of the 
work at a reduced rate, representing a saving to the Post- 
office of, in all, about £5000; but that, if the present 
system is maintained, an augmented charge,ascom with 
existing rates, will be made for the land service. It is urged, 
on the other hand, with some truth, that a great injustice will 
be done to the Irish company if the contract be taken from 
it, and that a staff of old. and deserving officers, engi- 
neers, and others will be cast adrift; and it is furthermore 
asserted that the steamers which the 
pany proposes to carry on the service are not ciently 
powerful to meet the demands which will be made on 
them. We hear little or nothing, however, concerning the 
acceleration of the mails; and it seems to be lost sight of 
that not one word of proof has been adduced of the 
inadequacy of the railway companies’ steamers for the 
proposed service. Again, it seems to be lost sight of that 
the ccncern of the public is simply that the mails shall be 
carried as safely, punctually, and expeditiously as possible. 
We may regret that old servants would find their occupations 
one—but this difficulty could no doubt be got over—and 
it would no doubt be on the whole better that theIrish com- 
y should continue to carry the mails across the channel. 
ntiment, however, must not be permitted to interfere, 
and that system of transport ought to be adopted which is 
most efficient, no matter by whom suppli Up to the 
resent time the mail service between this country and 
reland has not been as good as it ought to be, and we 
have no hesitation in saying that if the Dublin company 
should now lose the contract it will have itself in 
some measure to blame, because it has not done the most 
that could be done with its four steamers. Let us see 
what the facts are. The distance from London to Holy- 
head is 268 miles, from Holyhead to Kingstown the 
distance is sixty-four miles, and from Kingstown to Dublin 
six miles ; the total distance is, therefore, 338 miles. The 
average of the London and North-Western mail 
trains is forty miles an hour, including stops. The mail 
boats take about four hours in making the passage, and a 
little over half-an-hour is expended in transferring the 
mails from the boat to the train, and ing them to 
Dublin. Taking the night mail as an example, we find 
that the mails leave Euston at 8.25 p.m., and reach Dublin at 
7.35 a.m., according to the time-tables. This is 11 hours 
10 min., and gives an average velocity of little more than 
25°5 miles an hour. The train reaches Holyhead at 
3.5 a.m., so its running time is 6 hours 25 min., or, as we 
have said, forty miles an hour, including three stops. The 
steamer starts as soon after the arrival of the train as the 
mails and passengers can be got on board. Thus, 
according to the time tables, she has but 35 hours 
to make the run; but in practice it is never made in 
that time, which would, indeed, imply a speed of 
nearly nineteen miles an hour, or not far short of half 
that made by the trains, The steamers used for the pur- 
— are the Ulster, Leinster, Munster, and Connaught. 
ey are all nearly alike in dimensions, and power of 
engines ; but two of them have four funnels and the others 
two funnels If we describe one we virtually 
describe all, though there are some small differences 
between the Ulster and Munster and the Leinster and 
Connaught. The Ulster, then, is 328ft. long, 35ft. beam, 
21ft. deep, and measures about 2000 tons builders’ measure- 
ment. She was built in 1860, and is propelled by engines, 
by Messrs, Boulton and Watt, indicating on the measured 
mile 4100-horse power, at 23 revolutions per minute ; the 
speed being close on twenty statute miles per hour. The 
engines are oscillating, with jet condensers ; the cylinders 


, | are 96in. diameter, and the stroke is 7ft.; the safety valves 


are loaded to 25 lb. on the square inch. There are eight 
boilers with 18,400 square feet of surface, and forty-eight 
furnaces, with 840 square feet of fire-bar ; the weight of 
the engines is 220 tons ; of the paddle wheels, 110 tons ; 
of the boilers, 230 tons ; and of the water in the boilers, 
170 tons ; and the draught of the = ready for sea, with 
75 tons of coal on board, is 13ft. The wheels are 29ft. 
in diameter, and have fourteen floats. The ave 

number of revolutions at sea is 18, and for a considerable 
time before Holyhead or Kingstown is reached the fires 
are permitted to burn down, so that as we have seen over 
and over again, should the order for full speed coming into 


n, | harbour be given, it means 9 revolutions. The object in 
i | view is, of course, to save fuel, but it will be readily under- 


stood that in this way a great deal of time is lost on a run 
of but four hours’ duration. It is well known, indeed, that 
the mail boats are never run nearly so fast as they might 
be run, and this is a factor which must be taken into 
with the pro supercession of the 
Irish company. + com no doubt fulfilled to 
the letter the terms of its contract, but it has never mani- 
fested the smallest desire to do more, 

The boats proposed to take the place of these vessels are 
They are in many 
respects alike, but the Violet and Lily are faster than the 
other two. It has been loudly asserted that these boats 
are not as good as the existing mail boats. It is as well 
that facts should be known. It is true that the Irish 
boats are larger than the railway companies’ boats; but it 
must be borne in mind that they were built more than 
twenty years ago, and that remarkable improvements have 
been since effected in marine engineering and shipbuilding. 
The Rose and the Shamrock are as fast as the present mail 
boats, but the Lily and the Violet are much faster. A 

ial was between the Violet and one of the City 
of Dublin Company’s boats, and in one hour the Violet 
beat her by three miles, and it took the mail boat ten 
minutes to come up with the Violet after she stopped. 
Nor is this to be wondered at, for the engines of 
the Violet and Lily indicate 3200-horse power, and 
their displacement is much less than that of the mail 
boats, ermore, the railway boats leave the North 
Wall, Dublin, twenty minutes later than the mail boats 
leave ype but the railway boats can arrive at Holy- 
head at the same time, although handicapped by six 
miles and twenty minutes. The Violet on one occasion, 


with everything in her favour save the tide, which was 
dead against her, made the run from Poolbeg Light to 
Holyhead, a distance one mile greater than the mail boats 
have to run, in 3 hours 5 min., which is the shortest pas- 
sage on record. The boats have a tonnage of 1400 tons, 
so that it will be seen they are by no means the cockle-. 
shells some persons would persuade the world, and they 
draw only 2ft. less than the mail boats, As regards the 


accommodation for passengers, we may say that the - 


are than the mail boats. They are 
passed e Board of Trade to carry more passengers; 
and pain ew second-class accommodation is provided on 
board them, while there is next to none on board the mail 
boats, There is besides a splendid promenade provided by 
the flush spar deck, which runs right fore and aft. We do 
not desire to underrate the Leinster and her sisters, but they 
do not, so far as we can see, possess any advantage over 
their rivals, and it is a suggestive fact that the opponents 
of the railway company have adduced no figures of any kind 
in support of the case they try to make out against these 
steamers. It is evident that an important mail service con- 
ducted in the present day at an average speed of a little over 
twenty-five miles an hour is an anachronism, and it is easy 
to see that no mechanical difficulty stands in the way of 
accelerating the service. The dimensions of the trains 
are strictly limited, and the weight seldom exceeds about 
80 tons without the engine. Under the circumstances a 
velocity of fifty miles an hour could easily be maintained. 
The road is good, and heavy tenders are not needed, thanks 
to Ramsbottom’s water oy rs Stops might be made at 
Rugby, Crewe, and Chester, of five minutes each—occupyin 
a quarter of an hour. Slowing down and getting up q 
entering and leaving these stations, make another 
uarter. At a continuous fifty miles an hour, the run to 
olyhead would be made in five hours and twenty 
minutes. Deducting forty minutes for stops and slowing 
and taking tickets at Holyhead, we have six hours as the 
time between Euston and the steamer; and thus a train 
leaving Euston at 9 p.m. would reach Holyhead at 3. 
A saving of about half an hour would thus be effected in 
the land portion of the route. Again, there would be no 
difficulty in driving suitable vessels across the Iri 
Channel in all but the heaviest weather in three hours and 
twenty minutes. The little Banshee did this more than 
thirty years ago, when carrying the mails for the Admiralty 
under the old contract. Allowing ten minutes for putting 
the mails and passengers on —and this would amply 
suffice under a system— Kingstown to be 
reached at 6.30, English time, with certainty. e whole 
time, then, required for the transport of the mails from 
Euston to Dublin would be but ten hours, instead of, as 
now, eleven hours ten minutes, We understand that the 
railway company has promised to accelerate the service 
by half an hour, but this is less than half what may easily 
be done, and Parliament ought not to be satisfied with half. 


LOCOMOTIVES FOR UNDERGROUND RAILWAYS. 


Iris by no means certain that the effort now being 
made to prevent the construction of ventilators in West- 
minster and the City by the Metropolitan District Railway 
Company will not be successf It is worthy of notice 
that the supporters of the company are few in number, 
and that the arguments they advance are very feeble. 
Sifted down, these amount to a statement that the line 
must be ventilated for the benefit of passengers, and that 
the company cannot —— find any expedient for 
purifying the air in the tunnels, except making holes in 
the streets. We have already explained that the ven- 
tilators between the Temple and the Mansion-house are 
not being put in to promote the comfort of passengers, 
but to enable the engine drivers to see the signals, which 
they cannot now Poy sce of the clouds of steam which 

in the tunnel. We have shown that this steam is a 
result of the unsuitability of the locomotives for their work, 
and of the penuriousness of the company which will not 
pay for water. It is worth while to insist on 
the first point, and the best method of putting the facts in 
a ii ht is to show what the rolling stock is and what 
it might 

The Metropolitan Railway as first laid out was a broad 
gauge line, worked by the Great Western Railway Com- 
pany, with outside cylinder tank engines. The line began 
at Paddington and ended at Farringdon-road, and its total 
length was about three miles. There were at first in 1862 
but four trains each way every hour, but the number rapidly 
increased. At that time there was no inconvenience 
experienced from want of ventilation. After a time 
the Great Western Company ceased to work the line, and 
a contest arose between the owners of the railway and the 
Great Western Company, and for a time it seemed as 
though traffic must be suspended. The Great Northern 
Railway Company came to the rescue, and Mr. Sturrock, 
then locomotive superintendent of the line, hastily fitted 
up some tender engines with pipes to lead the exhaust 
steam into the tenders. On the whole the service 
was tolerably well carried on by these engines. But ex- 
tensions were in p , and it e evident that some- 
thing must be done to provide for augmented traffic. Mr. 
Burnett was appointed locomotive superintendent, and Mr, 
John Fowler desi ed a complete set of rolling stock. It 
has always been difficult to understand what Mr. Fowler 
had in his mind when he prepared his designs ; instead of 
securing as much room for passengers as possible with a 
minimum of weight, he designed the heaviest re stock 
known on an English railway up to that time. The pas- 
senger coaches, h on a bogie at each end, weighed 16 
tons each, and the locomotives 42 tons full. e@ pro- 
portion of dead weight to live load, taking the train as a 
whole, is enormous. No doubt the stock is strong, and 
the expenses for repairs to it moderate, but it is heavy 
stock on the road, as the permanent way accounts of 
the company prove. After a time, the Metropolitan 
Distri way was opened, and the engineers 

y determined to avoid the mistake 
e Metropolitan Company, and instead 
ordered much 
and weighing 


ict 
of the com 
made by 


of the great 16-ton bogie coaches, the: 
smaller carriages, supported on four wh 


} 
*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
AU wntended for insertion in THE ENGINEER, or 
containing questions, must be accompanied by the name and 3 
address of the writer, not necessarily for ication, but as a 
them from ‘ 
ean InstTITUTION Crvi1 
nary meeting. per 
“ Summit-level Tunnel on the Bettws and Festiniog Kallway, by ™ 
William Smith, M. Inst. C.E. Thursday, April 5th, at8p.m. Speci ¢ 
DY Mr. Anderson, wie leading leavures OL are as call 
A light tower of sufficient dimensions, and suitably provided with apps 
rat f unsinkable material, and is maintained 
ve Mane goo of sufficient depth and weight for 
that purpose. eC 8 wire cables are to be used for mooring 
pu , secured to anchor blocks formed of a mass of concrete to be 
’ sated into position in iron cases, which are to be sunk by admission of 
water to the same when over their respective positions. : 
CuemicaL Sociery.—Thursday, April 5th, at 8 p.m.: Paper to be reag 
“On the Estimation of Los Sulphide and Carbonic Anhydride 
: Coal Gas,” by Mr. Lewis Wright. 
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much less per passenger. But no change was made in the 
type of locomotive, and the whole of the Metropolitan 
traffic was worked for some time with engines identical 
in pattern. Some years ago Mr. Armstrong, locomotive 
superintendent of the Great Western Railway, designed 
tank engines for working his metropolitan traffic, which 
engines have been illustrated in THE Raunsint. and the 
do their work in the most satisfactory manner, althoug 
they weigh nearly nine tons less than the Metropolitan 
engines proper. The perpetuation of the Fowler type of 
locomotive has been a great mistake. Indeed, the defective 
nature of the rolling stock of the line has heavily handi- 
capped the venture, and done much to keep down dividends. 
Nor is it to be supposed that we are alone in saying this. 
Mr. Webb, of Crewe, who will be admitted to be an 
authority, has stated at the Institution of Civil Engineers 
that the work could be done with engines weighing 27 
tons, with 16in. cylinder, 20in. stroke, and carrying 700 
gallons of condensing water. The 5ft. 9in. driving wheels 
of Mr. Fowler’s engines he held to be too large, and 
would use a 4ft. wheel instead, and by this means and using 
ight coaches, more than one and a-half million of tons 
of transport would be saved per year. Mr. Tomlinson, 
who mew Mr. Fowler’s views, admitted thatthe engines 
might be made 4} tons lighter, and other speakers followed 
suit. We have given the merest sketch of the history of the 
line. Our readers may easily fill in the details, in some 

s, if they like; but much of it has yet to be written, 
and most probably never will be made public. Now let 
us see what the rolling stock ought to have been. 

The maximum number of passengers to be provided for 
is about 400 per train. In the mornings and evenings the 
carriages are crowded until there is no standing room; 
but 400 is a sufficient basis to go upon. This number 
could be readily provided for in eight coaches, the total 
weight of which need not exceed 48 tons. This is an 
ample allowance. The coaches would be close-coupled with 
centre buffers, and care would be taken to keep down 
weight in every possible way. The maximum velocity at 
which the trains now run is twenty miles an hour, and it is 
important that the trains should get away as quickly as 
possible. This result may be suit obtained by either of 
two expedients, namely, the use of large cylinders or the 
use of small driving wheels. There is this important 
difference in the result, that a resort to the first 
expedient augments the cost and weight of the whole 
engine, while the use of small driving wheels has precisely 
the contrary effect. Unfortunately, Mr. Fowler chose the 
former alternative, and his engines have 17in. cylinders, 
24in. stroke, 5ft. 9in. driving wheels, and carry 130 lb. pres- 
sure. The maximum tractive force these engines can exert is 
100 lb. per one pound of average pressure in the cylinder. If, 
now, the driving wheels had been made 4ft. in diameter, 
the cylinder might have been reduced to 15in. in diameter, 
and the stroke to 22in., and the tractive power of the 
engine would then be over 1031b. per pound of cylinder 
pressure. Under the circumstances it would be possible 
to make an engine which would weigh with its tanks 
empty, but otherwise in running order, but 20 tons, and 
we should thus have a gross weight of train of 68 tons. 
To this we must add say 30 tons of passengers, or in all 
98 tons. If we add 2 tons for coal in the engine 
bunkers and sundries, we have a total train weight of 100 
tons. The resistance of this train at twenty miles an 
hour on a level would be about 1200 lb., while on an incline 
of 1 in 100 it would amount in round numbers to 3440 Ib., 
and our locomotive with 4ft. driving wheels would need an 
average cylinder pressure of only 341b. to overcome this 
resistance, and assuming the co-efficient of friction to be 
only one-eighth, a load on the driving wheels of 12°25 tons 
would suffice, or for four-coupled wheels, a little over 3 tons 
per wheel, as against 7°5 tons on each driving wheel of the 
existing engines. We have said nothing as yet concerning 
the provisions to be made for condensing steam. To be 
quite satisfactory the engines ought to be able to make a 
run of ten miles without needing more condensing water, 
and to secure a satisfactory result the water ought not to 
be allowed to exceed a temperature of about 180 deg. We 
may assume that it will be taken in at 60 deg., and we 
shall have therefore a range of 120 deg. through which it 
may be elevated in temperature. Each pound of steam 
condensed will be nearly at atmospheric pressure 
when discharged into the tank, and will represent 
1146 units per pound from 32 deg.; from 60 deg. it 
will represent 1118 units, and from 180 deg. it will repre- 
sent 998 units. Taking a mean between the last two 
figures, we find that each pound of steam delivered into 
the tank will represent 1058 units. But each pound of water 
in the tank will be able to absorb 180 of these units; and 
dividing 1058 by 180, we have, in round numbers, 6—that 
is to say, if the tank holds six times as much water as is 
evaporated in any given run, all the steam will be con- 
densed, and none will be given out to fill the tunnels with 
vapour. Now, the consumption of fuel per running mile 
will not at the most exceed about 18 lb., and supposing 
that each pound of coal evaporates 10 Ib. of water, we have 
180 lb. of steam per mile, and six times this gives us 
1080 Ib. as the weight of condensing water which will be 
needed per mile; and pore ty this by 10, we have 
10,800 Ib., or, in round numbers, let us say, 5 tons, or 
1080 gallons. The addition of this will bring up the 
total weight of the locomotive full to 25 tons, and 
something must be added for the tanks. The total 
weight may be taken then at 28 tons, but this will but 
little modify the figures we have given. It will, 
perhaps, be objected that the figures we have given are 
too favourable, and that such an engine as we speak of 
could not work the traffic of the Metropolitan Railway. 
Our reply is, that it certainly could not if the existing 
rolling stock were retained ; for —— it could not satis- 
factorily deal with a train the coaches of which alone 
weigh 113 tons, instead of 48. It will be seen that 
the quantity of condensing water which the we 
engines must carry is very much larger than that inditate 
by the weight of the coaches alone. They actually carry but 
4 tons, which is about 2 tons too little. Thetoment weight 
is augmented in one place in rolling stock, it is increased 


all round. Thus, the total weight of a Metropolitan Rail- 
way train is now, including passengers, 42 + 113 + 30 = 
185 tons, instead of 100 tons. But there is no reason to 
doubt that the whole traffic could be worked with much 
less expense than it is worked now by using lighter stock, 
and it is quite certain that the stock could be had. We 
have drawn no fancy picture ; engines and trains of the 
kind we have in our mind may be seen daily at London- 
4g and Victoria-stations of the London, Brighton, and 
South Coast Railway. 

It is hardly necessary to point out that the reduction 
in weight, being accompanied by a reduction in the con- 
sumption of fuel, the air in the tunnel would be so much 
the purer. Indeed, years ago Mr. Burnett, before he gave 
place to Mr. Tomlinson as engineer of the line, endeavoured 
to reduce weight by introducing double or twin carriages. 
We never found out exactly what these twin carriages 
weigh. That an advantage was to be had by improving 
on Mr. Fowler’s designs is shown by the action taken by 
Mr. Armstrong and perpetuated by Mr. Dean. Mr. 
Fowler’s stock would fice given little trouble, as far as 
polluting the air was concerned, if only the traffic had not 
increased far beyond what was anticipated. His idea was, 
we have heard, to produce engines and trains that would 
never break down; and to do this he used much more 
weight than was needed. In one respect this has been 
satisfactory ; in the other respect it has created the exist- 
ing demand for ventilators on the Embankment and in 
Queen Victoria-street. We presume that the existing 
rolling stock will not last for ever, and we recommend to 
the directors of all the companies using the District Rail- 
way that a new departure should be taken, and that, as 
new stock is required, a change should be made. There 
would be no difficulty in the existing type of train and 
engine taking their turn with the new type until the old 
was entirely extinct. No doubt the company would 
suffer some loss by making the change, but we believe the 
whole outlay would soon be repaid by the reduction in 
fuel and permanent-way accounts. 


CARGO STEAMERS, 


Tue Institution of Naval Architects is to be congratu- 
lated on the very practical character of many of the papers 
read recently in the Hall of the Society of Arts) What 
was written and said concerning cargo steamers was 
specially worthy of attention, two papers in particular 
claiming notice. The first was by Mr. 2 ames Dunn “On 
Bulkheads,” and the second by Mr. Hamilton “On the 
Speed and Form of Steamships considered in Relation to 
Length of Voyage.” The part played in promoting the 
prosperity of this country by the modern cargo steamer 
cannot be exceeded in importance. We have in our own 
hands nearly the whole ccean-carrying trade of the world, 
and a very large proportion of the work is done by 
cargo steamers. The construction of these craft keeps our 
shipyards and engine builders busy from one end of the 
year to the other; while thousands of hands are employed 
in producing the materials of which they are built. They 
are costly craft in the sense that each of them representsa 
large capital. The economy with which their engines 
work is quite unsurpassed ; and there is apparently much 
about them in which all concerned may be congratulated ; 
but when we come to look into matters a little, we find, we 
regret to say, much to condemn, and many things which 
ought to be changed for the better. The loss of life in the 
cargo steamer fleet is dreadful; and these ships are lost at 
sea in such numbers, that great as the annual production 
of them is, it does not in the winter season more than 
keep pace with the demand. If the loss of ships and 
lives and cargoes was unavoidable, we might deplore it and 
submit; but there is a universal consensus of opinion 
among dispassionate and competent authorities that a little 
care exercised in the building and management of these 
craft would have the happiest results. A great deal of 
plain speaking was heard during the recent meeting of the 
Institution of Naval Architects, and we believe that we 
should hardly fulfil our duty did we —_ silence with such 
an example before us of the outspoken expression of 
opinions. 

The modern cargo steamer of the normal type is an iron 
vessel, capable of stowing from 2000 to 3000 tons of grain. 
She is propelled by compound engines, usually indicating 
from 500 to 700-horse power, and driving the ship at from 
eight to nine knots as an average velocity. Her bunkers 
will stow about 400 tons of coal, and such ships have usually 
about five bulkheads nominally serviceable. These ships 
are contracted for and built at a low price under the 
supervision of Lloyd’s or the Liverpool Underwriters’ 
Association. They are owned sometimes by single firms, 
but more frequently, although sailing under the house flag 
of some firm or company, they really belong to many 
individuals, who have no further interest in them than to 
get as large a return as possible out of them. What the 
return will be depends largely on the captain, and may 
reach as much as 14 to 15 percent. net per annum. When 
it falls below 4 or 5 per cent. the ship is a bad 
speculation. She is kept carefully insured; and if she 
is wrecked or founders the owners lose nothing; and 
inasmuch as the underwriters divide losses and risks 
and profits among themselves, they have very little 
individual interest in seeing that steamers insured with 
them do not sink or upset. e result of all this is that it 
is nobody’s business to take much trouble to secure safety , 
and so cargo steamers and their crews have a bad time of 
it, especially in winter. There are two bodies, how- 
ever, which might be supposed to be capable of secur- 
ing good work at all events, namely, Lloyd’s and the 
Liverpool Association. We have no desire to write 
of the officers of these bodies in any save the highest 
terms; but speaking plainly, we say that much has recently 
been said, and many facts have come to light which tend 
to show that they are by no means so particular as they 
ought tobe. We do not refer to the engineer surveyors, 
but to the “~ surveyors, In certain cases the duties 
are combitied in the one individual, but it would ar 
that the practicé of the Furveyor is not un 
and that he will permit things to be done with the hull 


which he would not tolerate with the engines. Take, for 
——_ the following passage from Mr. Dunn’s paper :— 
“ Bulkheads,” he said, “ are useless when found as we have 
found them, with stiffeners cut, with rivets omitted, with 
caulking neglected, with plates removed, with large holes 
cut in them for small pipes to pass through, with sluice 
holes and no covers, with doors and worthless securities, 
or with open doors rusted and unmanageable.” Lloyd’s 
surveyors are not answerable for all these things, but they 
are answerable for a many of them, The charges 
urged against that body by Mr. Samuda were perhaps too 
severe and too sweeping; but Mr. Martell’s defence of 
Lloyd’s action was weak and violent, and lacking in logic, 
and it left the impression on the minds of those present 
that there was something in the charges made by Mr, 
Samuda. Nor are these charges confined to this country. 
We regret to say that in the United States the British 
cargo steamer is becoming a byword and a reproach. As 
an instance we quote the following from the New York 
Times:—“ It may almost be said that no steamer without 
a spar deck can safely cross the North Atlantic in winter, 
Such a vessel is always liable to ship a sea that may put 
out her fires, crush in her hatches, and sink her more 
suddenly and surely than would a collision with another 
vessel. That this is the way in which dozens of missin 

steamers have been lost there can be little doubt. Suc 

disasters would not have happened had the unfortunate 
vessels been designed for the rough weather of an Atlantic 
winter. Of course, overloading adds to the original 
sources of danger, and that steamers constantly leave this 
port overloaded is notorious, It is an every-day matter 
for freight steamers and tramps to leave our harbour in 
winter so heavily loaded that the water is within a few 
inches of the main deck. The profit made by two or 
three successive trips is sufficient to reconcile the owners 
to the loss of the vessel, when that by no means unexpected 
event happens; and as the owners are not responsible 
pecuniarily for the lives of the ship’s company, they do 
not grieve to any great extent over the men whose death 
they have virtually procured. Much could be done to 
prevent the employment of open-waisted ships in the 
Atlantic trade by the reduction of the heavy taxes which 
are imposed upon tonnage entering our harbour. The 
system at present in force places a premium upon unsea- 
worthy vessels and perpetuates a system of building which 
is totally unsuited to the Atlantic trade. As to over- 
loading, that is surely a matter which we have a right to 
forbid. Congress can pass a law forbidding any vessel 
to leave an American port without a certain amount of 
freeboard; and it is a disgrace that no such law exists, 
or, at any rate, is enforced. There is scarcely a week 
from October to April when steamers do not leave New 
York in a condition unfit to meet the usual winter 
Atlantic weather. We cannot very well compel foreigners 
to build vessels after any one particular pattern, but we 
can forbid overloading, and we can take off the premium 
that is now offered to owners of open-waisted ships.” We 
earnestly deprecate Government interference in this matter, 
but the appalling fact that, as stated by Mr. Samuda, no 
fewer than 550 vessels were lost last year from preventible 
causes, cannot be repeated in succeeding years without 
eliciting a Parliamentary inquiry which may have very 
unpleasant results, 

The most prominent defect in the cargo steamer herself 
is the want of efficient bulkheads. The most prominent 
defect in her management is overloading her. It is 
asserted that plenty of bulkheads would so much interfere 
with the stowage of a steamer that she would be put out 
of the trade; and Mr. Martell, indeed, in replying to Mr. 
Samuda’s strictures, had no better defence than this for a 
shortcoming the existence of which he did not deny. 
Weare by no means ready to say that a cargo steamer 
ought to be fitted with as many bulkheads as a passenger 
steamer, nor do we assert that commercial loss ought to be 
incurred that ample margins of safety may be secured ; 
but we do assert that everything that can be done within 
reasonable limits ought to be done to make a cargo steamer 
safe. For example, although it may not be possible to fit 
her with as large a number of Letihonia as may be 
desirable, is that any reason why the bulkheads with 
which she is fitted should be worthless? The first 
principle we contend for is that every bulkhead in a 
steamer should be efficient; that is to say, that it should 
be staunch, strong, and kept in good order as regards all 
fittings, such as doors, attached to it. It is impossible to 
read Lloyd’s Rules on the subject of bulkheads and not 
perceive that they are inadequate to secure the desired 
end. Some time ago the Admiralty decided that it would 
be well to prepare a list of steamships complying with 
certain conditions in the matter of structural details, 
which ships would probably be of service in time of war. 
Vessels on this list enjoy some privileges. Thus, for 
example, when Government wishes to charter a ship for an 
purpose, one of those on the Admiralty list is selected. 
Under the circumstances it will ate no one to 
learn that the Admiralty were offered a great many 
ships. Mr. Dunn told his hearers that out of 3640 
only 157 were found to comply with the very reason- 
able demands of the Government, and that during 
the last six years the average rate of loss of the ships 
which did not comply with the stated conditions was 1 in 
25, while of those Nhich did comply only 1 in 86 was lost. 
But something more may be done than seeing that a few 
sound and serviceable bulkheads are put into every cargo 
steamer, These may be carried up high enough and put 
in the proper place. Nothing which we could say in this 
connection would be half as suggestive and impressive as 
the diagrams which will be found in our last impression on 
page 201. It was worth notice that in the discussion 
which followed the reading of Mr. Dunn’s paper, although 
there were many shipowners present, not one had anything 
to say against the introduction of more and better bulk- 
heads than are now in use, It was argued, not by aship- 
owner, that certain classes of cargo, as, for example, 40ft, 
rails, could not be stowed ff ships had compartments close 
together. But Mr. Biles, who knows as thuch about a 
ship as most men, explained that not only was there no 
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difficulty in so fitting butkheads that this particular kind 
of cargo could be loaded, but that ships were actually being 
so built, The truth is that nothing is wanted in this 
matter but the will, and the way will soon follow. If 
Lloyd’s made the fitting of ete pr bulkheads compulsory 
to-morrow, we feel certain they would be fitted. But it 
seems that the directors of the body lack courage, and fear 
to do that which might give offence to their clients. In 
no other way can we explain the laxity of the body on 
this important point. . 

Concerning the influence of load line on the safety of 
cargo steamers much might be said ; a great deal was said 
when Mr. West had concluded his paper. The subject 
is far too large to handle fully here. There is ever 
reason, however, to believe that in dealing with this 
question Lloyd’s have acted with the utmost prudence and 

sense. The aggravating thing about Lloyd’s Registry 
is that it can do some things so thoroughly well, that its 
neglect and incompetence in other respects are shown u 
in a very broad light. Its officers have prepared wit 
immense pains and judgment a set of tables setting forth 
the proper load line for almost every conceivable class of 
ship, and they recommend, but do not attempt to enforce, 
the adoption of this line on their clients. We can tind 
space for the consideration of but one more point con- 
nected with cargo steamers, namely, speed. Mr. Hamilton 
showed on Friday week that in voyages extending over 5000 
miles, eight knots was the maximum paying speed. He 
entirely neglected to take into his calculations the effect 
of want of suflicient power on the life of a steamer. 
There cannot be the least doubt but that many steamers 
are lost in gales entirely because they lack suflicient engine 
power. It would, however, be too much to expect that 
shipowners should take this point into serious considera- 
tion ; all the same, it would have been well if the Institu- 
tion of Naval Architects had said something about it. 


THE GROCERS’ COMPANY'S ENDOWMENT OF RESEARCH IN 
SANITARY SCIENCE, 


Tue endowment of research, for which great schemes were in 
the air some years ago, and respecting which the astronomers 
especially fought so keenly, has now been actually realised for 
one department of science by the Grocers’ Company. In most 
of the daily papers appears a detailed advertisement of the 
liberal offer of the City company and of the objects it has in 
view. It is going to endow research in the most magnifi- 
cent way, and will shortly employ three seekers after truth 
in matters sanitary at £250 a year each, while every four years 
it intends to give £1000 to some sanitary Pasteur who has 
made a startling discovery in this very necessary science. What 
will Sir George Biddell Airy, the late Astronomer Royal, say to 
this? It may, of course, happen that before the four years are 
over the Grocers’ Company may find its money devoted by a 
ruthless municipality to other purposes, including, perhaps, the 
practice and not the theory of sanitation. Still it must be 
given credit for the best intentions. Cynics may indeed say that 
the proceeding reminds them of the unjust steward, who 
became excessively liberal shortly before his retirement, and that 
they fail to trace the connection between grocery and sanitation. 
But cynics will always say disagreeable things, and the Grocers’ 
Company may pass into oblivion without it being said of it 
that it is an association which has disposed of a good many 
thousands of pounds without saying a good thing or doing a 
good action. It has done a good action, and, we believe, it 
may be placed on record that the Grocers’ Company collectively 
made a joke. So faras the administration of the scheme will 
involve scientific considerations, the Court of the company pro- 

to act with the advice of a committee of scientific men, and 
the following gentlemen have kindly consented to form the first 
committee :—Mr, John Simon, Dr. Tyndall, Dr. J. Burdon 
Sanderson, and Dr. Buchanan. With a view to encouraging the 
making of exact researches into the causes of important 
diseases, and into the means by which they may be prevented or 
obviated, the company offers three scholarships, tenable for one 
year, with eligibility for re-appointment. The appointments are 
to be made in May next, and persons who may wish to offer 
themselves at that time are invited to make their applications 
not later than the last day of April. The scholarships are open 
only to British subjects under the age of thirty-five. Under the 
same scheme, and with the same object in view, the company 
also proposes to offer for competition, once in every four years, a 
discovery-prize of the value of £1000. The prize is to be open 
to universal competition, British or foreign. In the month of 
May next the company will announce the subject proposed for 
the first competition, which is to terminate at the end of 1886; 
and at the time of announcing the subject they will announce 
the full conditions of the competition. Meanwhile, such of the 
conditions as are hitherto settled will be communicated by the 
clerk of the company. 


LITERATURE. 


New Valve Diagrams. Der Practischer Machinen-Constructeur, 
Neue Schieberdiagramme. Von C. Falkenburg. 1882. 
Tue title of “New Valve Gear Diagrams,” which Herr 
Falkenburg has thought fit to bestow upon the papers we 
are about to review, is a misnomer calculated to mislead. 
A close perusal of them has convinced us that they contain 
nothing new, as far as valve gear diagrams are concerned. 
In other parts, however, where the author treats of the 
clearances, port dimensions, and piston velocities, we find 
a certain amount of matter which, if not precisely new in 
substance, is at least new inform. The form of valve 
diagram attributed by Herr Falkenburg to Miiller is 
simply an inferior reproduction of the “ great circle valve 
diagram” of John F. Gray. It is a well-known fact that 
the imagi straight line, joining the end of the crank 
to the end of the excentric arm, when projected on the 
same plane surface, is constant in length for any position 
of the piston and at any part of the stroke. By the aid 
of this principle the position of the valve excentric arm 
can be found corresponding to any given position of the 
crank, French writers make great use of this method, and 
have given it a far more elegant form and development 
than that claimed by Herr Falkenburg as new and original. 

Judging only from the evidence of these pa it 
would seem that Herr Falkenburg has not all aith in 
indicator diagrams, The indicator, he tells us, yields no 
definite information concerning the amounts of Lamnace, 


and the conditions of temperature and moisture, all of 
which exercise an important influence upon the action of 
steam in a cylinder. Until, therefore, the instrument has 
been fitted with apparatus to define not only the condi- 
tions of temperature, moisture, and clearance, but also the 
electrical state of the steam, all its indications are equiva- 
lent only to scientific guess (wissenschaftliches Rathen). 
Electricity, it is tad, is freed during each partial 
condensation of steam in the cylinder; in other words, it 
accompanies a free development of latent heat. And 
again, electricity is made prisoner during the whole time 
of evaporation. Therefore, Herr Falkenburg would like 
to know what influence is to be attributed to 
these changes in the electrical conditions of steam; and 
until indicator diagrams can satisfy his curiosity, he with- 
holds his acceptance of the mechanical theory of heat. 
Now the influence of electricity on the work done by steam 
is very small; in fact, steam under the most favourable con- 
ditions, as in the Armstrong apparatus, furnishes only an in- 
significant quantity of high-tension electricity, representing 
no appreciable amount of work or loss of work. Hence, 
Herr Falkenburg is not justified in rejecting the whole 
mechanical theory of heat, merely because he does not 
understand the influence of the small amount of electricity 
possibly generated by steam friction. 

In another part of these papers we find steam jackets 
condemned in terms almost as emphatic as those quoted in 
reference to indicators; and why? Because the super- 
ficial area which steam jackets offer to the cooling medium, 
air, is larger than the corresponding surface of the cylinder 
which they enclose. Hence, according to Herr Falken- 
burg, the cooling effect of the air upon steam jackets must 
be greater than upon the cylinders which they are meant 
to protect. This reasoning is all very specious, but it is, 
nevertheless, perniciously false. The writer seems to 
forget that the cooling effect of the external air upon a 
volume of steam enclosed in cylinders of equal length, but 
varying diameters, is expressed by the general ratio, 

2 


in which 7 = radius of the cylindrical cross-section. It 
follows, therefore, that the cooling effect varies inversely 
as the radius of the steam envelope. Moreover, Herr 
Falkenburg has attributed to the steam jacket an impro- 
per function. Its chief office is to protect the metal 
surface of the steam cylinder, and to counteract the cooling 
influence of the condenser. 


So far we have taken the liberty of pointing out some 
of the errors which distigure the papers under review. It 
is now our duty to indicate a few of their good features— 
which, however, are not new. A certain amount of 
instructive writing is to be found in the parts relating to 
the clearance spaces, port dimensions, and the varying 
velocities of the piston, The clearance spaces are defined 
as embracing: (1) the volumes cf the two steam channels 
leading to the ends of the cylinder; (2) the spaces left 
between the cylinder-covers and the piston, when the 
latter is at the ends of the streke. The first part forms a 
constant quantity, but the two components of the second 
part—viz., the spaces between piston and cylinder-covers 
—are variable, or at least have a tendency to vary. 
According to the author it is not rare to find the course 
of the piston, looked upon as a whole, gradually displaced 
towards one or other of the cylinder ends; and he further 
adds that cases have often occurred where this displace- 
ment has led to a succession of bumps of the piston against 
one of the covers, The cause of this irregular action is 
assigned to the fact that the maker has not taken care to 
provide that the wear of the crosshead pin, the crank pin, 
and its brass should be compensated by a corresponding 
wear of the crank shaft and its bearings. Now the 
frictional wear of the crosshead pin is produced by the 
oscillation of the connecting red. Taking the latter as 
five times the length of the crank, the limiting angle @ of 
its oscillation above and below the centre line of the piston- 
rod produced can be determined by the equation— 

tan. 6= 4, 

whence, 6 = 11° 18’ 35”. 

This angle is described by the connecting rod four times 
during each revolution of the fly-wheel. Hence, the 
sum total of its angular movement will be represented by 
45° 14’ 20”. But during the same time the crank pin 
makes a complete revolution of 360 deg., or nearly eight 
times the angular movement of the crosshead pin. 
Therefore, if it be assumed that the pressures pad by 
the piston to the crank pin and pet si bolt are approxi- 
mately equal, and that the coefficient and area of friction 
are the same in both cases, it follows that the wear of the 
crank pin will be eight times that of the crosshead pin. 
If, however, the length and diameter of the crank pin be 
made double the same dimensions of the crosshead pin, 
the relative wear will be reduced to one-fourth of its 
original value, because the friction area of the crank pin is 
now four times that of the crosshead bolt. In other 
terms, the reduced wear of the crank pin will be 
now only twice, instead of eight times that of the 
crosshead bolt. If the engine has been in use some 
considerable time this relative wear will show itself, and 
the cotters must be tightened up in such a way as to 
drive the centre points of the crank and crosshead bolt 
in one and the same direction, say towards the cylin- 
der. When this has been done the length of the con- 
necting rod will be effectively shortened by the difference 
in wear of the pin and bolt ; or, since one has sustained 
double the wear of the other, by the linear wear of the 
crosshead bolt. Consequently the course of the piston, 
looked upon as a whole, will be displaced towards the 
front cylinder cover. To provide against this displace- 
ment, the journal of the driving axle should have double 
the friction area of the crank pin, so that keeping the 
same ratio of diameter to length of wearing surface for 
the crank pin, crosshead bolt, and axle journal, the 
diameters cf these three parts should be in the pro- 
portion of 1:2 :: 2 VQ, in order that their friction- 
as the squares of their diameters, may be 


Under these conditions the linear wear of the journal will 
be half that of the crank pin, or, in other terms, equal to 
that of the crosshead ; pad the centre of the crank shaft 
can be driven back by the same amount that the course of 
the piston has been displaced forward. In this way the 
relative wear is neutralised, and the resultant displace- 
ment of the piston course is nz/. 

The object of this minute calculation is to minimise the 
clearance spaces, which Herr Falkenburg considers to 
be one of the greatest evils of working by steam in a 
cylinder. He holds that compression is only a partial 
remedy for the baneful effects of these spaces, which richly 
deserve the name given them in German, die schddlichen 
Riiume. Hence, it becomes a matter of the highest interest 
and economy to reduce the volume of these spaces by every 
legitimate means, 

But it seems to us that Herr Falkenburg has exag- 
gerated the evil influences of the clearance spaces. By aid 
of the principles just explained, he says the clearances at 
each end of the cylinder can be reduced in length to =45th ; 
and in the case of large machines, to =4,th of the piston 
stroke. But if Herr Falkenburg and his engineering 
friends are in the habit of allowing such small clearances 
as this statement would lead us to suppose, we are not 
surprised to learn that the piston occasionally takes a fancy 
to bump up against the cylinder covers. We do not 
quarrel with the soundness of the theory advanced ; it is 
not new, but it is put into good form. Still, every 
machine, no matter how well made, has a tendency to 
work loose in time ; and, if the limits of clearance were 
reduced to a theoretical minimum, there can be no doubt 
that the greatest care and attention would fail to keep the 
piston from suffering displacement sufficient to bring it, 
at the end of the stroke, close up to one of the cylinder 
covers. 

Herr Falkenburg next discusses the problem of finding 
the proper dimensions of the steam ports. In old times, 
German engineers prescribed that the steam port should 
be ;';th the cylinder cross section. Professor Radinger 


prefers the formula os ; where O is the cylinder cross 


section, and c the mean velocity of the piston. The Hiitte 
gives the rule, os and Professor Hribak the formula, 


TOPE where p is the absolute pressure of steam during 
admission. But, according to Herr Falkenburg, the 
formule just cited are not generally applicable. They 
take no account of the difference of the pressures in the 
valve box and cylinder, and, for exhaust, of the difference 
between the pressures in the cylinder and the outer air or 
condenser. In addition, these formule neglect the relative 
densities of steam. It is stated that, looking only at the 
volume of steam to be exhausted during a given time, an 
engine working at a great ratio of expansion does not 
require so large a port as one working with full admission. 
Hence, the dimensions of the port involve as functions the 
pressures in the boiler, the cylinder, and the exhaust- 
ing medium. Therefore, it is only when the difference 
of the pressure in the valve box and cyiinder 
during admission is equal to the difference between the 
pressures of release and of the exhausting medium that, 
rigorously speaking, the same port can perform the double 
service of admission and exhaust. But, if these differences 
are very marked, it is necessary to use separate ports for 
these functions. Taking the admission port as a known 
quantity, Herr Falkenburg informs us that the cross 
section of the exhaust port will bear a certain proportion 
to the cross section of the admission port, expressed by the 
square root of the quotient of the two differences in 
ressure mentioned in the last paragraph. For example, 
et the boiler pressure be 6 atmospheres, the pressure in 
the valve box. 5? atmospheres, and that registered by the 
indicator during admission 5} atmospheres. Moreover, 
let the pressure of expanded steam at the moment of 
release equal 14 atmospheres, then, supposing steam to be 
exhausted into the open air, we shall have by the fore- 

going rule :— 
Cross section of exhaust port = \/ ao . Steam port, 
= 141. Steam port, 

And in the case of condensing engines :— 
Exhaust port = VA . Steam port. 

= 2. Steam port (nearly). 
This rule supposes the section of the steam port to be a 
known quantity. Herr Falkenburg makes it equal to 


ec, where w equals the piston velocity at the point of 


cut of, expressed in metres per second, and O the 
effective piston area. For grades of expansion 
which lie ama the point of maximum piston velocity 
the maximum value ae must be retained as a factor. 
It is doubtful whether this formula is elastic enough to 
eet all cases. It would, however, seem to give approxi- 
a 8 results for express engines going at maximum spe 
Take, for example, a locomotive travelling at the rate due 
to a piston velocity of 22ft. per second. Reducing feet to 
metres, and substituting in the given formula, we find a 


cross section for the steam port of O; or ‘134 of the 
effective piston area. 

Taken as a whole, the papers of Herr Falken betray 
evidence of careless thought and writing. The formule 
given do not always tally with ordinary practice, and the 
style of the author, making every allowance for the cha- 
racteristic profundity of German writers, is heavy and 
laborious. But, as the neg we have ¢riticised 
form part of a work on practical mechanics, it would be 
unfair for our readers to form an unfavourable opinion of 
the rest of the work from the judgment which we are com- 


pelled to pass upon this particular part, 
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ON RADIAL VALVE GEARS. 


By Roseet’Hupson C.E. 
No. IT. 

The Crewe gear treated by geometric method.—In the 
present paper, the principles expounded in the first 
part will be applied to a methodical construction of 
the gear, which has been recently applied to a goods 
locomotive by Mr. Webb, of Crewe. The usual data 
will be taken for granted, viz., the course of the 
—* ditto of slide valve, the lap and the lead, the 
lengths of the valve-rod, and valve link, &c. It is a gene- 
rally admitted principle in locomotive engineering that the 
travel of the valvein mid action is equal to twice the 
sum of the lap and lead. Now, whether we consider the 
excentric link or the radial slot, each is vertically placed at 
mid-gear, so that the part of the full gear travel of the 
valve depending on the inclination of link or slot is entirely 
eliminated in this position. From the fact of the elimina- 
tion in mid gear of that part of the full gear travel 
depending on the inclination of the link or the slot, a use- 
ful and important principle is deduced ; for if the travel 
in full gear be divided into two parts, one part represent- 
ing the travel in mid action, the other expressing the 
difference between the travel in full, and that in mid gear, 


9. From the mid vertical line H, O, and along the prin- 


cipal centre line, set off the distance X T = 3ft. 5in. The | i 


point T will be the centre of the crank shaft. 

10. About the centre T describe a circle, representin 
the crank motion, with a radius equal to half the course 
the piston—12in. 


11. Divide this circle into any convenient number of | tha’ 


equal marked as in the figure. 

12. m each of these divisions, as a centre with the 
length of the connecting rod—between centres—equal to 
5ft. Sin. as a radius, describe arcs of circles, cutting the 


principal centre line in points corresponding to the posi- 
tion of the crosshead centre for the wheel Sar of th 
crank motion. 


13. Join the division points on the crank circle with 
those similarly marked on principal centre line. 
14. Set off from each of the divisions on the crank circle, 


along the line joining each division with its co-relative on | sl 


the principal centre line, the distance of the point A from 
the crank end of the connecting rod, equal in the present 
instance to 3ft. 5in. The positions of the centre A so 
found will mark its ing movement for the different 


phases of the crank motion, and the curve drawn through 
them will constitute the ellipse path of A. 
15. Let the rod M N be supposed horizontal, and equal 


from A, to D,, Fig. 5, and shift the lever rod from its 
initial seen E, A, to its second position E, D,. 

21. From D, set off along the rod A, N the correction 
required for the decentralisation of the slot (page 139, ante) 


oy Again depress the gan to the position Dy, such 

23. Apply the correction for the ual lengthening of 
the lever rod, depressing D, into ae wonton D,, so that 
= Hy — A, Hy 
(see page 139, ante). 

24, Move the centre D, into its final position D,, by the 
amount of decentralisation of the slot centre induced by 
this last change in position of the rod DE, or by the 


length 
D D,; = Hy, s Hy, 

the symbols H,, , and ii,, s implying that the position of the 

ot, corresponding respectively to the positions of ends of 
the lever rod D, and D,, D, and D,, are coincident. 

25. The final position of the lever rod will be E, D,, and 
the final centre of the slot H;. 

26. ae the centre of the slot H, draw the line 
P; H, parallel to the centre line of valve link, and equal in 
length to 3ft. 9in. 


27. About P;, as a centre with the length of the valve 


this second part will constitute the amount of travel 
derived from the inclination of the link or slot. Conse- 
quently the first part must be induced by some cause inde- 
pendent of the inclination of the link or slot, seeing that 
this part of the travel exists at mid gear, when the incli- 
nation of the link or slot has ceased to exist. In the par- 
ticular form of gear under consideration this mid element 
of travel, as it may be fittingly called, is due to the advance 
and retreat of the point E—see Fig. 1. Moreover, if the 
extent of mid gear valve motion be attentively regarded, 
it will be clear that the slide valve is at one extremity of its 
travel when the piston is at the commencement of the 
stroke, because at that moment the steam port must be 
open to the extent of the lead, which in mid gear action 
represents the maximum admission of steam. In like 
manner the slide valve will be at the other end of its mid 
gear travel when the piston has finished thestroke. Now, 
it has been proved above that the mid gear travel is 
derived—in Joy’s gear—from the to-and-fro movement of 
the lever-extreme E, so that during the time of the stroke 
the point E must have travelled over the same distance, in 
a horizontal sense, as the slide valve in mid gear action, 
from which it follows that the horizontal distance between 
the two positions of E, corresponding to the ends of the 
piston stroke, must be equal to the travel of the valve at 
mid gear, or, Fig. 5— 
E, E, = 2 (lap + lead) 

=2 (L+1)) 

=2}in. (Crewe engine). 
The above determination of the horizontal distance 
between the relative positions of E, at the ends of the 
stroke, when the gear is set for the mid travel of the valve, 
is the foundation stone, so to speak, on which the whole 
construction can be built up. 

Construction of the Crewe gear (Figs. 3, 4, and 5).—1. 
Make the continuation of the centre line of the piston-rod 
the horizontal centre line of the system. 

2. On each side of this centre line lay off the centre 
lines of the valve link SL and lever rod MN at equal 
given perpendicular distances, 1ft. 3in. from the principal 
centre line O X. 

3. Draw the vertical line through the edge of the slide 
valve in the position of lead. Make this line the base line 
of the system. 

4. From this base line, along the centre line of valve 
link produced, set off a length equal to that part of the 
valve link—S L—external to the edge of the valve, added 
to the length of the valve rod, or equal to—Fig. 5— 

. $L + LE, = 5ft. Gin. 

5. Call the end of this line E,, which marks the position 
of the centre E when the piston is at the end of the stroke 
towards the crank shaft. 

6. From E, lay off the length E, E, along the valve link 
centre line equal to 

2@+)= 


in. 
7. Draw a mid vertical bang «ae the line just 
drawn, E, E,, and letter this line H, O,. 
8. The centre of the slot being symmetrically placed 
—— to the points, E, and E, must be somewhere on 


in this case to 3ft.; and let the extreme N be found at the 
intersection of the mid vertical line H, O. with the centre 
line of the rod MN when the piston is at the end of 
the stroke towards the crank shaft. 

16. Let A. be the position of the centre A when the 
piston is at the same end of the stroke. 

17. Join the centres A, and N by the line A,N. The 
centre D will be found somewhere on this line. 

18. Join the centres A, and E, by the line E, A,, which 
will cut the mid vertical line H, O, in a point H,, repre- 
senting the centre of the slot when the rod D Eis supposed 
in its initial position, the end D coinciding with the 
centre As. 


as a radius, describe the circular are 
; this will be the central curve of the slot. 

the centre of the slot H,, with a radius 
es A, X, or half the minor axis of the ellipse path 
of A, describe a circle, cutting the central curve of the slot 
in the points 4; /°. These points mark the ends of travel 
of the fulcrum H in the radial slot. 

The construction of the gear may be now considered 
implicitly complete, although the angle through which the 
slot must be turned, in order to change from mid gear to 
full gear working, has not been calculated. This angle, 
termed the “angle of cant,” will be now determined, 
and certain elements of the Crewe gear will be further 


19. But, as we have shown earlier in these pages, the 
point of attachment of the lever rod D E must be depressed 
along the rod A, N by an amount equal to 

Az Hy vers 
(see Fig. 5, in which these quantities are indicated) 
__ 18°125in. vers 
cos 6, 
since by the virtual circles—Fig. 3 and Fig. 5— 
A, H, = 18hin. 
414°. 
Wherefore the angle @, being equal in this instance to 
nearly 24 deg., 


__ 18'125in. x vers 41$° 
C08 
18°125 x 
cos 24° 
4gin., approximately. 
20. Lay off the value found for A, D in the last article 


D \ 


discussed, with special reference to their functions and 
the final object of their existence in the gear. In 
the next paper other forms of Joy’s excellent gear will 
be reviewed, and shown to be dependent upon the same 
first principles which underlie the gear, the construction 
of which has just been given. 

The angle of cant.—The angle, through which the radial 
slot or, as the case may be, the radial lever rod, must be 
turned, to change it from its mid gear or vertical position 
to its full gear or inclined position, is termed in these 
oe the angle of cant. is angle will be seen to 

a upon the difference between the travel of the 
valve in full gear and its reduced travel, corresponding to 


mid gear action. 
Let, T = full gear travel of the valve 
L = the 
en. e erence a e men 
by D, D=T-2(L 


=4-2(1 ++) (Crewe gear 
= 1fin. 
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In order graphically to construct this forward ition of 
the slot, it will be ‘ssages 4 to develope a few simple 

metrical considerations, Taking the Crewe gear—Fig. 6 
—in its mid gear position, LEH, D A,, corresponding to 
the valve in the position of lead—see Fig. 5—it will be 
seen that, in order to work the engine in full gear, a further 


opening of the steam port to the extent of > or +3in, 


must be effected by means of an A increment of travel 
given to the slide valve; or, if L—Fig. 6—be the position 
of the end of the valve link, when the steam port is 
uncovered to the extent of the lead, L must suffer a 
further horizontal displacement, L L, equal to +8in., in 
order that the steam port may be fully opened for full 

ar action. Let ussuppose that the steam port be opened 

y the action of the valve to its maximum extent, whilst 
the engine is going forward and the piston is on its stroke 
from the crank shaft. The end L of the valve link would 
then be situate at L,, where LL, is equal to }3in. Con- 
sequently, if a circle be described about the centre L,, 
with the length of the valve rod L E as a radius, the other 
end E, of the valve rod must be situated on this circle. 
At the same time, since the valve has to travel a distance 
equal toL L, forward and back again to lead, whilst the point 
A is in motion from one extreme A, to the other A, of the 
major axis of its ellipse path, it follows that when the 
valve has moved forward by the amount L L,, the centre 
A will occupy a position midway between A, and Ao, or 
in other terms, A will be placed somewhere in the vicinity 
of the end of the minor axis of its path. Let A, be the 
position of A corresponding to that L, of L; and let D, be 
the relative position of D. If about the centre D, an arc 
of a circle be described with a radius equal to the length 
of the lever rod D E, the other extreme E, of the lever 
rod must be found on this arc. But it has been previously 
shown that E, is also found on the circle already 
described about the centre L,; therefore the position 
of E, is defined by the point of intersection of these 
two circular arcs, Join the determined points D, and 
E, by the line D, E, the fulcrum H must be 
located on this line. But if the radial slot be made to 
revolve about the centre H,, which is supposed immovable, 
the are described by its upper extreme /,—Fig. 6—will 
trace out the locus of the end of the up travel of the 
fulcrum H for all positions of the radial slot. Consequently 
since H is granted to be at the end of its travel in the 
slot, when A is at the end A, of the minor axis of its 
ellipse path, the position of H corresponding to A, and E, 
will be found somewhere on the arc /, h',—Fig. 6. 
Moreover, it has been or shown that H must be 
somewhere on the line D, E, ; therefore it will be at the 

int of intersection 4', of the line D, E,, and the circu- 

ararch,h',. If, therefore, with the length of the valve 
rod as radius, an are of a circle be described, passi 
through the points and H,, this are A', H, will 
form the central curve of the slot for full forward gear, and 
the angle through which the slot must turn, to change 
from mid to full gear action, will be measured by P, H, P°, 
—Fig. 6. The above method is very nearly geometrically 
exact. It is, however, subject to certain imperfections. 
For example, owing to the different inclinations to the 
vertical of the rod A N, when A is passing the ends A, 
and A, of its ellipse path, the steam port will be opened a 
little more on the stroke towards than from the crank 
shaft; and in general the events taking place on the 
stroke towards the crank shaft would be somewhat 
accelerated relatively to the times of the same events on 
the stroke from the same centre of reference. On these 
accounts the angle of cant as found by the above method 
would te subject to a slight correction, if it were 
desirable to secure a mathematically equal port; but in 
general the induced error is so very small and unimportant 
that it is permissible to pass it over. 

Discussion of certain elements of the Crewe gear.—The 
elemental centres E and A, being those first determined in 
the Crewe gear, may be called the primary centres, and the 
centres H and D, being derived from these primary centres, 


may be fitly named the secondary centres of motion. The 
centre M, being only an external point of a and not 
intimately connected with the radial system, does not admit 


of strict geometrical determination, neither is there any 
strict geometrical limit to the length of the rod MN; but 
it will be observed that the most symmetrical position for the 
rod M N is horizontal, whilst the natural place for the point 
N is on the mid vertical line—Fig. 5. With regard to the 
length of the rod MN, there arise certain questions of an 
economical nature, which it may be well to mention. For 
example, if the point M were too distant from the centre 
of the radial system, an undue increase of length would 
be given to the rod MN, which, endowing it with greater 
freedom of action, might induce excessive tremour and 
nervous pulsation at high speeds; whereas, again, if MN 
were cut too short, the arc of its oscillation would be 
unduly increased, and the inclination of the rod A N to 
the vertical, when passing the lower extreme of the minor 
axis of its ellipse path, would be vastly more accentuated 
than when passing its higher extreme. 

Functions of the element A D.—The element A D has 
for its sole object and cause of existence the versinal 
correction of the unequal vibration of the fulcrum-centre 
H in its motion through the radial slot. This fact is 
worthy of mention, because A D is liable, from its position 
in the gear, to be turned to a very illegal and abnormal use 
as an instrument to vary the lead. Yor example (Fig. 6), 
the centre H, may be we eae found by experi- 
mental trial and failure, and then by moving the centre D 
nearer to or farther from the centre N, the amount of lead 
may be decreased or increased as required. This state- 


ment will be confirmed by an arg er of the figure, for, | 2 


by moving D nearer to the point N whilst the centre H, is 
kept fixed and constant, the extreme E, will be moved 
laterally nearer to the mid vertical line H,O,, and in 
consequence, the line E,E, representing the mid gear 
travel, will be shortened, which will effect a proportionate 
decrease in the lead. But so to handle the element A D 
is to take a most unlawful and unwarrantable liberty, and 
the result will certainly be to disturb its proper functions, 


which—it is unnecessary to repeat it—are entirely com- 
prised in the correction of the error induced by the 
unequal vibration of the fulerum H. According to the 
methods ey in these papers, the variation of the lead 
is provided for prior to the determination of the element 
A D, and therefore, any subsequent handling of this element 
with a view to a change of lead is not only wrong in itself, 
but introduces an error into the vibration of the fulcrum 
H in the radial slot. It is nothing to the purpose to 
answer that this effect does not occur in the act of shifting 
the centre D nearer to or farther from the point N, because 
whilst the centre D is being thus varied in position, the 
rod DE is similarly veslel in length, on account of the 
centre H, of the slot remaining fixed. But the influence 
of this change of position given to D makes itself felt 
during the action of the gear, and more especially at mid 
stroke, when the centre D having been brought to an 
abnormally high or low level, will lift up or drag down 
with it the fulcrum centre H. This error may be com- 
pensated for by some other modification in the gear ; but 
it is none the less evident that such a system of construc- 
tion depends on principles fundamentally wrong. 

The element H E.—The element H E may vary in two 
ways and under two conditions, First, HE may vary 
with the element A D, the centre of the slot, H,, re- 
maining fixed. This may be done by causing E, and 
D to glide along the lines E, E, and A N re- 
spectively ; whilst the rod E,D may vary in length, 
but must always pass through H.,, the fixed centre of the 


slot. Secondly, H E may vary with the centre of the slot; | bes 


or rather the centre of the slot may be made to depend on 
the amount of lap and Jead required and represented in 
Fig. 6 by the element E, Y. The first method of varia- 
tion —_ to the element HE is comprised in the 
principle already explained and condemned, that the lead 
can be varied by varying AD; or, in other terms, by 
changing the position of D along the rod AN. The 
arguments condemnatory of this unlawful practice need 
not be repeated. The second method contains the state- 
ment of the only true sense in which the element H E 
can be made to vary consistently with sound principles. 
It is abundantly clear that the position of the centre of 
the slot along the mid vertical line NO, depends upon 
two quantities :—(1) Upon the amount of lap and lead 
required to be given to the valve, and represented in 
Fig. 6 by the length E, Y. (2) Upon the final position 
of D, on the rod AN, as geometrically determined in 
Paper I. of the series. Once the correct position of the 
slot-centre has been determined for any particular lap and 
lead, and any geometrically defined position of D, it is 
absolutely illegal to tamper with the rod DE in order to 
vary the lead of the slide valve. It would be equally 
illegitimate and against all true scientific principles to try 
to feel for the correct position of the slot-centre, correspond- 
ing to any pp es lap and lead, by means of shifting 
the end D of the lever rod up and down the rod AN. 


THE Huddersfield Fine Art and Industrial Exibition promises to 
be very successful, and ially so in the machinery department. 
The applications for space have been so numerous and important 
that the committee have been compelled to provide more shed 
accommodation, 

THE IsTHMUS OF CoRINTH CANAL.—The Athens correspondent 
of the Z’emps, who has just paid a visit to the works which are 
in progress for cutting a canal through the Isthmus of Corinth, 
states that — be finished in four years, at a total cost 
of rather less t a million sterling. The total length of the 
canal will be just under four miles, and it will be quite straight, 
and of the same dimensions as the Suez Canal—that is to say, 72ft. 
broad and 26ft. deep throughout. The angie tye of the Temps 
says that the work of cutting through the rocks, which will form a 
natural wall upon both sides, has not so far given rise to any diffi- 
culties, and that the quantity of rock and earth to be removed will 
be about 11,000,000 cubic yards. It has already been mentioned 
that this canal will shorten by 185 miles the passage from the 
Adriatic ports to Greece, Turkey, Asia Minor, and the Black Sea, 
while from the Mediterranean ports and Gibraltar the difference 
will be about 95 miles, thus effecting a great saving in time 
and coal, to say nothing of avoiding the dangerous coast around 
pr Matapan, which is called by the Greeks ‘‘the great slayer 
of men. 

LIVERPOOL ENGINEERING Socrety.—The fifth meetin 4 of the 
session was held on Wednesday, the 14th of March, at the Royal 
Institution, Colquit-street, Mr. H. Bramall in the chair, when a 
paper, entitled ‘‘ Wire-rope Traction on Tramways, as Practised in 
American Cities,” was read by Mr. C. F. Findlay, M.A., Assoc, 
M. Inst. C.E. The author pointed out the reason why station 
engine systems had universally been disregarded for general rail- 
way p' es in favour of locomotives, and described the conditions 
under which alone the stationary system could successfully com- 
pete, the ope oe economy which resulted when the stationary 
system could be adopted, the difficulties in the way of its adoption, 
and how these difficulties had been met first in San Francisco, and 
then in Chicago, and other cities. The grip used on the Clay-street 
Hill-road, the first of the kind constructed in 1873, was described 
and a model of it exhibited. The author then went on to give a 
detailed account of the latest and more extensive appplication of 
the system to the tramway lines of the Chicago City Com- 
pany, which when the whole system is complete will embrace 
nearly fifty miles of tramway, all actuated from one engine house by 
ten long endless cables. Various plans of the works were shown, 
and the result of the experience of the system, so far twenty miles of 
cable being now at work, were described as being entirely satisfac- 
tory, and surpassing the expectations of its promoters; burning 
630 lb. of coal per hour, they were doing work which would require 
600 horses to be kept. The engine indicated 115-horse power when 
moving the cables of one street 44 miles in length at the busiest 
part of the day, there being 43 trains of two cars each on the 
cables, and 1900. g timated—on board. The line con- 
structed by the Union Passenger Road Company, in Philadelphia, 
was described, and also the grip used on the rope tramway or rail- 
way over the East River Bridge, from New York to Brooklyn. 
Plans were also shown of the Highgate-hill tramway, now being 
built in London from the designs of Mr. James Cleminson, 
M. Inst. C.E. A visit of this Society was made to Mr. C. Wells’ 
uarry, Bootle, on Friday afternoon, 2nd of March, on the invita- 


tion of Mr. Brunton, to see his ‘‘ heading machine for tunnels” at 
work. The machine itself was entirely in the heading, so that 
only a few could get in at a time to see it at work. It is of a some- 
what novel principle, as the cutting is done by circular discs set at 
an angle and revolving or rolling on the face of the rock in two 
groups of six working in sets of three alternately, a revolving 
motion being also given to the two groups of cutters, which are 
fixed to a cross-head revolved at its centre. Itis capable of cutting 
two inches an hour, and has been constructed for some waterworks 
in Australia. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 
THOSE mills and forges which did not intend to remain idle all 
this week re-started, after the holidays, on Tuesday or Wednesday 
night. But, through lack of demand, the number of places where 
the whole week will be an idle one is unusually large. 

Pending the quarterly meetings that are fixed for April 11th in 
Wolverhampton, and April 12th in Birmingham, merchants who 
have orders of much size for finished iron to give out are generally 
holding off. It is scarcely likely, however, that there will be any 
alteration in crucial prices. 

Messrs. William Millington and Co., of the Summerhill Iron- 
works, Tipton, quote bars, rounds, and squares, in. to 2}in., and 
flats lin. to 4}in. wide to l}in. thick, £7 10s.; horseshoe and 
shutter bar iron, £7 10s.; small rounds and squares, Zin., £8 ; 
ditto, ;;in., Nos. 1 and 2, £8 10s.; in., Nos. 3 and 4, £9; No. 5, 
£9 10s.; yin. and No. 6, £10; No. 7, £11; No. 8, £12; No. 9, 
£13 10s.; No. 10, £15 10s.; No. 11, £1710s, Best bars are quoted 
£8 10s.; double best, £9 10s.; treble best, £11 10s.; and treble 
best ‘‘ L. M.” bars, £13 10s. Plating bars, lin. to 4}in. wide, and 
ljin. thick, and cable iron, are £8; best ditto, £9; double best 
chain iron being £10. T-angle iron, }in. and ;Zin., is £7 10s.; 
best, £8 10s.; and double best, £9 10s. Ordinary rivet iron is 
£8 10s.; best, £8 15s.; double best, £10 5s. Angle iron, 1}in. to 
3in., is £8 10s., £9, and £10, according to quality. Plates are 
quoted £9; best boiler plates, £9 10s.; double best, £10; and 


treble best, £12 10s. ‘Treble best ‘‘L.M.” plates are £15 10s. - 


Sheets are £9 10s. to £10 10s., according to quality. 

The bar prices of Messrs. E. T. Wright and Son, of the Monmoor 
Works, Wolverhampton, are:—‘‘ Monmoor” crown, jin. to 3in. 
round and square, or to Gin. flat, £7 5s.; best, £8 5s.; and double 
t, £9 5s. Monmoor best rivet iron of usual sizes is £9, and 
double best, £10, Angle bars, to eight united inches, £7 15s.; 
best, £8 15s.; and double best, £9 15s. T bars ranged from £8 5s. 
to £9 5s, and £10 5s., according to quality. The “‘ Wright” 
qualities of the same firm are quoted 10s, per ton lower than the 
above prices. 

Ordinary hoop and bar makers report this week a steady 
business not on home account alone, but likewise for * 
Australia, the Cape, India, and other export markets. £6 10s. to 

12s, 6d. is quoted for hoops, and £6 upwards for common bars. 

Sheet makers who supply the galvanisers still complain of a 
want of orders, and prices are easier at £7 15s., and on for 
“singles.” Thin sheets are in inquiry on United States account, 
but the terms are not such as makers care much about. 

The mail from Melbourne brings news of a fair inquiry for iron. 
Galvanised iron has been moving freely at from £9 to £21 10s. 
Three shipments of medium brands have been taken up at from 
£20 5s. to £20 10s. A fair parcel of Redcliffe has been disposed of 
at a full price, while for a shipment of Orb £22 was obtained. Bar 
and rod iron continue in good request at Melbourne at from £8 10s. 
to £9 10s. Black sheets have been moving quietly ; for Nos. 8 to 
18, £10 10s. has been paid; and for Nos. 20 to 26, £13. Plates 
were quoted, when the mail left, at £10 10s.; whilst hoops were 
worth £10. 

The pig market keeps firm, notwithstanding the easier prices for 
finished iron. The selling price of Derbyshires is this week about 
48s. 9d., though 50s. is quoted. Northamptons are quoted 47s. 6d.; 
for the Wellingborough brand 50s. is asked, but it cannot be got. 
Staffordshire all-mines are 65s. nominal, and second-class mine 
iron, 60s. to 55s.; part mines are 45s.; and cinder pigs, 40s. 

Messrs. T. and I. Bradley Bros., of the Ccpperfield furnaces, 
Bilston, have just rented the Darlaston Coal ond Tron Co.’s Nos. 2 
and 3 furnaces. The plant is now being repaired, and will be set 
upon common iron. 

The blast furnace operatives are accepting their 5 per cent. drop 
in wages with the best grace possible. 

Next week the finished ironworkers will begin work at a reduc- 
tion of 6d. per ton in puddlers’ and 5 per cent. in millmen’s wages. 
The investigation under the new sliding scale of the books 
of the twelve selected bar firms has shown that the average selling 
= obtained for bars during December, January, and February 

» was only £6 19s. 6°79d. per ton. Puddlers’ wages now 
become 7s. 9d. and millmen’s wages in proportion. This wage will 
continue until the 30th of June next. 

Steelmaking by the basic process continues at the works at 
Wednesbury of the Patent Shaft and Axletree Company, Limited, 
and the method is proving very successful, but the directors have 
not discontinued steelmaking by the Bessemer process. 

The unequal working of the new American tariff appears in the 
action of the Roofing Company, of b premiere ae an American 
concern for the ing of shingles of stamped sheet iron. Under 
the late tariff it ~ it to remove its machinery to this side, 
and having made the shingles of British iron, import them into 
America, as well as rt them to Central America, New Zealand, 
and other markets. Under the new tariff it will be to its advan- 
tage to remove back to the United States such machines as are 
needed to manufacture the shingles demanded in that country. 
By the 1st of July the company will have its machinery fixed 
up and running in the States again. The Central American and 
other customers will still be supplied from Wolverhampton. 

Machinists and ironfounders find that the continued lack of 
vigour arnongst the japanners, and the falling away of the trade of 
the galvanisers, is making against them, and they are eagerly look- 
ing after any new business. 

The accountants’ examination of the Cannock Chase coalmasters’ 
books shows that the ~ selling price for the four weeks 
ending March 7th was 6s, 2°92d. The masters now claim a reduc- 
tion in wages, but the men maintain that under the sliding scale no 
reduction can be made until the price drops to below 6s. 1d. The 
matter remains undecided, pending communication with South 
Wales, South Yorkshire, and the North of England. 

At a meeting of the Iron Trade Wages Board in Birmingham 
this afternoon, resolutions were passed ing out the proposals 
to increase the contributions of the Board from 3d. to 6d. per man 
per quarter, and to increase by one-half the salaries of the opera- 
tives and employers’ secretaries. The chairman said the expenses 
of the Staffordshire Board were less than one-half those of 
Cleveland. A minority of the ironmasters in this district 
did not subscribe. It was urged that all masters who bene- 
fitted by the Board’s decision ought to subscribe, and the 
hope was expressed that they would. 


NOTES FROM LANCASHIRE, 


(From our own Correspondent.) 


See ae week has been so much of a holiday 
character that it is difficult to form any accurate estimate as to the 
actual condition of trade. Works and collieries have, as a rule, 
been stopped for about three days, and business more or less inter- 
fered with ; but apart from any effect the holidays may have had 
in interrupting the course of ordinary transactions, e itself is 
dull, and so far as pig iron is concerned, there are scarcely any of 
the large buyers at present in the market. The contracts recently 
entered into appear for the most part to have covered current 
uirements, and as values show no upward ay there is no 
ucement to enter into speculative purchases. In fact, if orders 
had to be sought, it is doubtful whether present rates could be 
fully maintained; but as makers are not i 


re 
in 


remain unchanged. In the finished iron trade buyers show no 
anxiety to place out orders even at the present comparatively low 
prices, and makers are not doing more than keeping themselves 
going from hand to mouth, 


es, prices © 
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The Manchester market on Tuesday was characterised by the 
usual slow resumption of business after the holidays. There was 
less than an average attendance, and little or no inquiry of any 
description. For Lancashire pig iron makers were still quotin, 
47s. 6d. to 48s., less 24 for forge and foundry qualities de ieeoell 
equal to Manchester, but as they are undersold by some of the 
district brands by quite 2s. per ton, they are practically out of the 
market. Local makers are, however, so fully sold over the next 
three months, and the whole of their output is at present going 
away in deliveries against contracts, that they are indifferent 
about booking further orders; and although they are not able to 
effect sales at their list rates, show no disposition to give way. For 
Lincolnshire brands quotations remain at 45s. 4d. for forge, to 
46s. 10d. for foundry, less 24 delivered equal to Manchester ; but 
only a very limited business is being done, and in some cases com- 
plaints are made that customers are not taking their deliveries of 
iron already bought. Derbyshire brands vary so much in price 
according as makers are well sold. But quotations are of Fittle 

tical value ; 48s. to 50s., less 24, appear to be about average 
ures for delivery into this district. 

For finished iron very few orders have been given out, either for 
shipment or home requirements. Some of the South Staffordshire 

ers show a firmer tone, and for bars delivered into the Man- 
chester district ask about £6 7s. 6d. per ton, but local makers are 
still open to book orders at £6 5s., and in a few exceptional cases 
there are odd sellers to be found at £6 2s. 6d. per ton. 

Following the reduction of the finished ironworkers’ wages in 
Staffordshire under the operation of the sliding scale, there will 
be a reduction of about 5 per cent. in the rate of wages paid at 
the Lancashire forges, which will come into operation with the 
commencement of next month. 

Some time back I briefly referred in my ‘‘notes ” to a couple of 
exceptionally large gun-boring machines which are being made for 
the Government by Messrs. Craven Brothers, of Manchester. As 
these machines are now in a fairly advanced state, a few additional 
particulars will be of interest. The main beds, which are com- 
pleted, weigh in each case 76 tons, and the main driving head- 
stocks, which are 6ft. high from the face of the beds to the centres, 
and are in a forward state, weigh, with the spindles and 12/t. face 
plate, 28 tons each ; the steady rests for carrying the guns weigh 12 
tons each; and the beds for forcing the boring bar, which are 54ft. 
long, weigh 16 tons each. The total weight of the machines when 
completed will be 180 tons each; they are constructed to bore 
6ft. Gin. diameter and 50ft. long, and the main headstock is 
driven by a worm wheel 8ft. diameter and 4in. pitch. The motion 
is the same as in two similar though lighter machines made for 
the Government by Messrs. Craven several years back, and it has 
given results so satisfactory that it has induced the Government to 
adhere to this method of driving in the new machines. One great 
advantage in this means of driving, and especially in the class of 
machines to which it is being applied, is that there is none of the 
back-lash which would be unavoidable in a train of gearing for 
the same amount of power. 

It will probably be remembered that the last great colliers’ 
strike in Lancashire, which was in fact the most serious dispute 
that has ever taken place in the coal trade of this district, 
originated primarily on the question whether the men should con- 
tract themselves out of the Employers’ Liability Act through the 
medium of the Lancashire and Cheshire Miners’ Permanent Relief 
Society. The men were successful in carrying their point, but 
although the coalowners abandoned any attempt at insisting upon 
the miners contracting out of the Act, the suggestion that in case 
of accident they should obtain relief through the Society and not 
under the provisions of the Employers’ Liability Act has since been 
practically carried into effect, and the Society now numbers up- 
wards of 34,000 members. It seems, however, very doubtful 
whether the Lancashire and Cheshire Society, which has been the 

jioneer of other similar organisations in the leading coal mining 

istricts, has not been started on too liberal a basis of allowance 
for relief in proportion to the subscriptions it receives from the 
colliery proprietors andthe men. A report presented at the annual 
meeting by Mr. Neison, the actuary, presents a somewhat alarming 
financial prospect. Mr. Neison estimates the present liabilities, as 
represented by the value of the allowances to widows, children, 
and disabled members, at £58,773, whilst the total accumu- 
lated capital of the Society only amounts to £28,780, show- 
ing a deficiency of upwards of £30,000. One main source 
of weakness has been the large drain upon the income of the 
Society to meet claims for temporary disablement, and this 
is so abnormally large as to suggest that undue advantage is being 
taken of this class of benefit. In times of bad trade and low 
wages there is no doubt a strong temptation for men to avail them- 
selves of any colourable pretext for going on the funds, but seeing 
that the large expenditure for temporary disablement is threatening 
the very existence of the society, it is incumbent on those who 
have the management to see that this risk is removed. It would 
be an irretrievable misfortune if failure ultimately to meet its 
liabilities should be the means of striking a fatal blow at a system 
of relief which has already proved of so inestimable a benefit in 
connection with a branch of industry so peculiarly liable to accident 
and unforeseen disaster as coal mining. 

The coal trade throughout the district maintains a generally 
steady tone, and the month closes witheut any indication of a 
giving way in prices. The continued cold weather keeps up an 
active demand for house-fire coals, and other classes of fuel for iron 
making, steam, and general trade purposes, move off without 
difficulty. As regards slack there is quite a pressure for supplies, 
and for the better qualities slightly advanced prices are in many 
eases being obtained. The present output of the pits is all going 
away, and the holiday stoppages during the week have 
necessitated some filling up out of stocks to meet requirements. 
At the pit mouth prices average about as under:—Best coals, 
9s. 6d. to 10s.; seconds, 7s. 6d. to 8s.; common house fire coals, 
6s. 6d. to 7s.; steam and forge coals, 5s. 9d. to 6s. 3d.; b 
4s, 9d. to 5s.; good ordinary slack, 3s. 6d. to 4s., with some of the 
best qualities fetching 4s. 6d. per ton. 

The shipping trade has been quiet. There is a continued scarcity 
of vessels, which is a serious obstacle to the tra tion of busi 


Derbyshire districts, counselling the men to join the Yorkshire 
Miners’ Association, with the view of securing the restriction of the 
output. Mr. Benjamin Pickard, addressing the miners employed 
at Car House Colliery—Messrs. John Brown and Co., Limited— 
advocated a policy of restriction. He asked, if because one 
employer chose to send out 1000 or 1200 tons per day into the 
market at a lower price than at other pits, were the men to hel 
him “‘to ruin the trade.” Manvers Main, and Denaby Main, — 
other “‘ mains” which he could mention were doing this, ‘‘and it 
enay meant selling or giving away the coal in order that the pit 
might not stand.” This is a fair sample of the speeches which 
have been made in nearly all the South and West Yorkshire 
colliery districts during the holidays; but in Derbyshire there have 
been one or two exceptions to the general approval of limiting the 
output of coal. Ata miners’ meeting, held at New Whittington, 
though it was declared that miners’ wages were at starvation point, 
restriction was held to be impracticable. 

The price of house coal continues firm owing to the spell of cold 
weather, and the demand for the London market as well as for 
the eastern counties continues to improve. 

In the file trade arrangements have been made which point to 
the strike being of short duration. Messrs. Spencer Brothers, of 
Pea Croft, have arranged for their men to continue working at full 
statement prices. Messrs. Spear and Jackson are also continuing 
at the same rates, though their men are not formally engaged on 
these terms, and are liable to notice at any time. The file trade is 
not so profitable as it has been, but the men urge that is largely 
owing to firms “‘ giving away ” files with the view to secure other 
orders in the heavier branches. 

The report of Mr. A. Morley, M.P., upon the Clay-cross explosion 
in November last, by which forty-five lives were lost, has been 
received. Mr. Morley finds that there were no such premonitory 
signs as would have enabled even the most perfect management to 
have averted the disaster. The manager of the colliery believes 
the explosion originated in a locality where there is no possible 
a seg in which a gradual storage of gas could collect. Mr. 
Morley goes on to say: “If, however, the theory that the first 
explosion took place in No. 1 flat and the others were consequent 
upon it is the true one, it becomes important to see that every 
precaution was taken which might have led to the detection of an 
accumulation of gas, es such to have existed previous to 
the ignition.” With reference to this point he thought the 
suggestion of the jury was of considerable value, oa » that 
examination of the working places should be made as late as 
possible previous to the men going to work early in the morning. 

Messrs. Charles Cammell and Co.’s annual. meeting took place 
on Wednesday, and Messrs. Wm. Jessop and Sons’ on Thursday. 
At the former, Mr. George Wilson, the chairman, made the 
interesting statement that our ordnance authorities had at length 
decided to make the guns wholly of steel, and not of coiled wrought 
iron, as heretofore; and he also expressed his firm conviction that 
the result of the trials of armour-plates on the Continent would 
be the adoption by every European Power of the Sheffield 
compound plates. The action of the board in the purchase of the 
Dronfield Steel Works and the Derwent Company’s blast furnaces, 
now being amalgamated at Workington for the steel rail trade, 
received the emphati t of the shareholders; and Mr. 
H. Munster, a director and large shareholder, who had taken upan 
attitude of hostility, particularly with regard to Dronfield, was not 
re-elected adirector. Mr. Munster has d his intention of 
applying for an injunction to prevent the directors paying the 
dividend of £4 per share recommended in the report. 


endor 


THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

Owrnc to the holidays the attendance at the Cleveland iron 
market, held at Middlesbrough on Tuesday last, was exceedingly 
small, and little business of any kind was transacted. e tone of 
the market was, however, more cheerful than it has been for the 
last two or three weeks, as the shipments for this month are very 
good, and there is every prospect that they will be better in April. 
Some few sales of No. 3 g.m.b. were made by merchants at 40s. 3d. 
per ton f.o.b. for prompt delivery. Some of the makers were 
willing to take 40s. 6d. per ton for No. 3, but the majority quoted 
41s. and 41s. 6d., and were not disposed to take less. Warrants 
were but little pressed upon the market. Holders asked, and in 
some cases obtained, full makers’ prices. Sales at 40s. 6d. per ton 
f.o.b. took place in Connal’s No. 3 warrants. 

The stock of Cleveland iron in Messrs, Connal’s Middlesbrough 
store on Monday night was 82,646 tons, being exactly the same as 
on the previous Monday. 

Shipments from the Tees have been satisfactory this month in 
spite of the stormy weather. Up to Monday night 57,340 tons of 
Pig iron and 22,144 tons of manufactured iron and steel had left 
the port. 

In the finished iron trade quietness prevails, most makers having 
booked as much as they care to take at present prices; the 
advanced rates are therefore being fully maintained. Ship plates 
are quoted at £6 5s. to £6 10s. per ton; angles for shipbuilding, 
£5 10s. to £5 15s.; and common bars, £5 15s. to £5 17s. 6d. f.o.t. 
at works; cash 10th, less 24 per cent. Puddled bars are still 
£3 15s. ton net at makers’ works. Most of the manufactured 
raced phone closed on Easter Monday and Tuesday. 

The Council of the Durham Miners’ Association met at Durham 
on Thursday, the 22nd inst., to consider the question of restricting 
the output of coal throughout the county of Durham. After 
debating the subject for some hours, and no definite resolution 
having been come to, the meeting was adjourned until March 31st. 

The Bishop Auckland Local Board have decided not to press 
further the legal proceedings which they instituted against the 
Ironworks Company. The case, therefore, will not again be gone 
into in court. Considering the works have now been closed some 
weeks, and the staff of foremen and workmen disbanded, this 
decision is almost amusing. It brings to mind the locked stable 
door with the horse at large. 

The annual report of the Tee-side Iron and Engine Works 


but apart from this orders have not been at all plentiful, and there 
is a good deal of coal lying at the ports. Somewhat low prices are 
ruling, and Lancashire steam coal delivered at the high level, 
Liverpool, or the Garston Docks can be bought at about 7s. 6d. per 
ton, or delivered alongside at Liverpool on boats at about 8s. 6d. 
per ton. 

Barrow.—The hematite pig iron market is still flat, and gives very 
slight evidence of any immediate animation. Sales are few, but 
as steel makers are largely sold forward, it is likely that some fair 
parcels of pig iron will be sold in order to enable steel producers to 
meet their engagements. Deliveries by seaand rail have decreased 
considerably within the past few weeks. The shipping season is, 
of course, closed at present, but in a short time the shipments of 
metal, especially rails, will be heavy. There is no diminution in 
the output, nor any signs of a decrease. Prices of pig iron are 
unchanged, although there is a slight increase in cheaper samples. 
No. 1 Bessemer is quoted at 53s.; No. 2, 52s.; and No. 3, 51s, net 
at works. 

Iron shipbuilders are likely to be fairly well employed in a short 
time, as it is said a few ay orders have been secured, and in- 
quiries are being made. m ore is in fair request, but owing to 
heavy stocks at the mines, there is not much activity, The coal 
and coke trades are well employed. 


THE SHEFFIELD DISTRICT 


(From Our Own Correspondent.) 

Tuis has been a week of holida naling , and no change of con- 
sequence is to be noted in the mm An of the heavy trades. The 
miners have devoted most of their leisure to addressing meeti 
in various parts of the South and West Yorkshire and the N 


Company, Limited, has been issued. It shows that during the 
+ year the profit made was £13,243 14s. 7d. Adding an amount 
rought forward from the * pte years the total is £13,266 4s, 7d. 
From this the balance of the suspense account, viz., £5890 3s. 10d., 
must first be written off, leaving £7376 0s. 9d. to be dealt with. 
Arrears of interest due to preference shareholders up to June 30th 
1881, will absorb £6630 2s., leaving £745 18s. 9d. to be carri 
forward. The blast furnaces have worked well during the year, 
but owing to the restrictive arrangements they have not produced 
the full quantity of pig iron they are capable of making. Prices 
for pig iron were fairly remunerative until near the end of the 
year, but at present very little profit is being made from lti 


rather more cheerful than it was a week ago, 


The past week’s 
shipments of Scotch pi 


turned out very well, and the improved 
exports from Cleveland have also exerted a favourable influence 
here. It is hoped that presently our merchants will enjoy a better 
run of business with the Continent, and that the Canadian trade, 
which has just commenced, may prove satisfactory. The reduction 
in stocks in the warrant stores continues, and amounted in the past 
week to 2200 tons, the aggregate stocks now amounting to about 
585,000 tons, or 41,000 tons less than at the same date last year, 
Since last week two furnaces producing hematite, one at Govan 
and one at Shotts, have been put out of blast, and there are now 
111 in operation compared with 107 in the last week of March, 
1882, The demand for hematite here is again rather limited, and 
the prices range from 51s, 6d. to 53s, for No. 1, 2, and 3 Bessemer, 
f.o.b, at Cumberland ports. Makers of Scotch pig find business at 
home steady, with very little alteration in values. 

When the warrant market re-opened on Tuesday forenoon 
after the holidays, business was done at 47s. 6d. to 47s. 74d. cash, 
also 47s, 84d. to 47s. 94d. one month. The market was idle in the 
afternoon, with quotations at 47s. 94d. to 47s. 9d. one month, and 
47s. 7d. cash. Business was done on Wednesday from 47s, 6d. to 
47s. 44d. cash. To-day-—-Thursday—the market was flat, with 
business down to 47s. 14d. cash and 47s. 34d. one month. 

The quotations of the principal makers’ brands, which show little 
alteration, are as follow :—Gartsherrie, f.o.b., at Glasgow, per ton, 


No. 1, 62s. 6d.; No. 3, 55s.; Coltness, 64s. 9d. and 55s.; Lang- 
loan, 64s. 9d. and 55s.; Summerlee, 62s. and 52s.; Cha Thal 
61s. 6d. and 54s.; Calder, 62s. 6d. and 53s.; Carnbroe, 56s. an 


50s. 6d.; Clyde, 52s. and, 50s.; Monkland, 49s. 6d. and 47s. 6d.; 
Quarter, 49s.and 47s.; Govan, at Broomielaw, 49s. 6d. and 47s. 6d.; 
Shotts, at Leith, 65s. and 56s.; Carron, at Grangemouth, 53s,-— 
specially selected, 58s, 6d.—and 48s. 6d.; Kinneil, at Bo'ness, 
48s. Gd. and 47s. 6d.; Glengarnock, at Ardrossan, 55s, 6d. and 
49s. 6d.; Eglinton, 50s. and 47s. 6d.; and Dalmellington, 50s. 64d. 
and 49s. 6d. 

In the malleable iron department, the works are being kept well 
employed, although it is admitted that fresh orders are not coming 
to hand quite so freely as could be desired. Prices are without 
material alteration. 

Owing to a want of vessels, resulting from stormy weather, the 
shipping trade in coals at some of the west coast ports was begin- 
ning to suffer; but ships are now coming freely into harbour, and 
shippers are likely to be very busy working up arrears. Complaints 
are again made of a short supply of railway wagons, by which tke 
coal trade is so frequently hampered; and it is reported that some 
coalmasters are about to provide trucks for their own use. The 
domestic inquiry has been exceedingly brisk, as a consequence of 
the very cold weather which now prevails. In prices there is not 
much change. There has been rather more doing in the shipment 
of coals at Leith, notwithstanding the dispute which now exists in 
the mining trade of the Lothians. The storm of the previous week 
having detained steamers, a larger number than usual arrived at 
the same time for cargo; and hence the activity which has pre- 
vailed. Prices at that port are without change, but freights are 
somewhat firmer. Upwards of 2000 tons of coals were shipped at 
Bo'ness, which is a very good week’s work for that port. The 
quantity despatched from Gr th was 2586 tons, 

The whole of the eastern mining counties is at present agitated 
by the wages question. Whether they are right or wrong this 
is not the place to determine, but it is certain that the miners 
entertain a very strong impression that in the reductions latel 
made in their wages they have not been well treated by their 
employers. The men allege that since they obtained a rise of 
wages in autumn, the price of coals has advanced from 2s, to 3s, 

r ton, and that, therefore, it is unfair to reduce their pay. In 

id and East Lothian, where the reduction of wages amounts to 
10 per cent., a considerable proportion of the miners have been on 
strike for nearly a fortnight, and some of the larger collieries are 
practically idle in consequence. The miners of Fife and Clack- 
mannan resolved at a meeting held at Dunfermline on Monday, to 
restrict their labour to five days per week, as the best means of 
forcing the employers to withdraw the reduction. They agreed to 
commence the restriction in fourteen days. 

Mr. James Gale, C.E., superintendent engineer of the Glasgow 
Corporation Waterworks, has read an interesting paper on the Loch 
Katrine Waterworks, from which the city of Glasgow is supplied, 
ata meeting of the local Institution of Engineers and Shipbuilders, 
Mr. James Reid, of the Hyde Park Locomotive Works, in the 
chair. The various additions made to the works from time to time 
were described, together with the extensions now in progress. Mr. 
Gale stated that the piping now in use in connection with the 
works was 360 miles in length, and that the outlay upon the works 
had been £1,454,000. 


WALES AND ADJOINING COUNTIES 
(From our own Correspondent.) 

THE impression that the Valley of Aberdare is nearly worked out 
as regards its best coals has received a rather forcible contradiction 
lately in the action of the Powell Duffryn Company which has 
been sinking in a virgin track and making good headway. It 
is expected that nearly 500 acres of the best four-feet will be won. 

There is no question but that a large cutting has been made into 
the stores of the best Aberdare coals, but it will be a long time 
before they are worked out. The Dare line is now one of the 
principal feeders to the London market, and the lower part of the 
valley is one of the best new coal takings in the county, the coal 
won there being second to none. 

The coal trade is in excellent condition, but the holidays and 
adverse east winds have affected the output this week, though as 
regards prices and orders in hand there is no cause for complaint. 
It is true that coalowners would like to see coal run up a shilling 
in quotations, a possibility, considering the great competition 
existing, which is rather remote. 

The statistics of output for last year are of the most satisfactory 
kind, and if the present year sees that maintained there will be 
little cause for complaint, though coalowners, I may add, are 
calculating upon a progressive increase for the next five years. In 
Glamorganshire the output of the year was 16,399, tons; in 
Carmarthenshire, 488,796 tons; Pembrokeshire, 71,615; and 
Breconshire, 143,753. Accidents show an increase of thirty-two 
fatalities compared with 1881. The number of colliers employed 
in Glamorgan is 53,845; Pembrokeshire, 597; Carmarthenshire, 
2123; and Breconshire, 622. The difference between the number 
of colliers in North and South Wales is enormous. The total in 
North Wales during 1882 amounted to a little over 10,000. 

Pitwood is again moving upwards; patent fuel is firm and in 
good demand at 11s. f.o.b. ; 

Foreign trade is firm, and for some destinations coal prices are 


iron. The engineering and foundry department has not been 

Pally at work, as sufficient orders were not obtainable at paying 

ee The rolling mills were closed in January, as they could not 
kept going except at a loss. 

The first reference under the new Board of Arbitration rules will 
take place on Saturday next at Darlington, Mr. David Dale, the 
chosen referee to the Standing Committee, will then hear a case 
between the heaters employed by the Walker Iron and Steel Com- 
pany and that company. ¢ question has already been discussed 
at the Standing Committee, and it was found impossible to decide 
it, as all the employers voted one way and all the operatives the 
—. There is no doubt but that Mr, Dale will very quickly settle 

e matter. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
THE iron market was closed from Thursday till Tuesday on 
account of the holidays, and so far the present week has likewise 
been @ quiet one in the trade, although the tone of business is 


har g. B yet, prospectively, for the Baltic is dull, and 
may be expected to continue so a little while. 

The iron trade is tolerably good ; prices continue about the same 
though in some parts of the district there is a tendency in steel 
rails to go up. The order booked by Dowlais for one of the 
Australian colonies will not be much short of 20,000 tons, including 
fish-plates, &c., and as the delivery will be extended, a tolerable 
year’s work is secure. 

An important movement is now before the public—the Bute 
Shipbuilding, Engineering, and Dry Dock Company. The company 
has been formed for the purpose of acquiring and carrying on 
foundries at Treherbert and Cardiff, shipbuilding yards, engine 
works, &c, Messrs. Morel, who are prominent in this under- 
taking, own about twenty steamships trading to and from Cardiff. 

A good deal of excitement prevails in the Forest of Dean. A 
few colliers have been induced to work, and some of those on strike 
are in custody charged with intimidation. Money support has 
been received from ham and South Wales, but I anticipate 
that the strike is coming to an end, 

Deliveries this week will be scant as the Easter holidays have 
told at most of the coal pits, and shipping has suffered, 
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THE PATENT JOURNAL, 
Condensed from the Journal of the Commissioners of 


*,* It has come to our notice that some applicants of the 
Patent-office Sales Department, for Patent Speciyications, 


have caused much unnecessary trouble and 4 


J. and W. Monks and 

man, 

1501. Gas, Marchant and T. Wrigley, 
London, 

1502. VenTiLatine, W. P. Buchan, Glasgow. 

1503. UmMBRELLAs, R. Brandon.—(Z. Blaguicre, Pavia.) 

1504 GENERATING Cargponic Acip Gas, J. McEwen, 


both to themselves and to the Patent-ofice officials, by 
giving the number of the page of Tue EnNGiIneer at 
which the Specification they require is referred to, instead 
of giving the proper number of the Specification. The 
mistake has been made by looking at Tuk ENGINEER 
Index, and giving the numbers there found, which only 
refer to the pages, in zion of cuentas to those wages and 
finding the numbers of the Specification. 


Applications for Letters Patent. 
Tess 0) communica‘ party are 
printed 4 in italics. 


17th March, 1883. 
1415. Our Lives of Rartway, &c., A. Haman, 
San Fran 


1416. for ADVERTISING Porposgs, F. W. Little, 
London. 

1417. Vextivatine Apparatus, R. H. Brandon.—(J. P. 
d@ Aragon, Paris 

1418. Macuinery for Finisuine Lace, &c., L. Lindley, 
Nottingham. 

1419. Mik Cans, J. C. Mewburn.—(M. Devries, Paris.) 

1420, CooLina AIR, G. H. Lloyd, Birmingham. 

1421, Gas Sroves, W.T. Sugg, Westminster. 

1422. Cure for Foor-anp-mourH Disease, G. Jeanes, 
Burton Bradstock. 

Sortine and Screenine Coan, &c, R. Silcock, 

on. 

1424. Knives and Forks, H. Walker, Sheffield. 

1425. ELevatino Apparatus, W. Blythe, Live 1. 

1426. Stoves and Furyaces, G. Gore, Balsall Heath. 

1427. Sutpavr Compounps, W. Ramsay, Bristol. 

1428. Tose Banps or Music Sueets, A. Eli, London. 

1429. Preservinc Meat, &c., P. R. Conron.—(S. 
Conron, Texas, 

19th March, 1883. 

1430. Gatvanic Batrerizs, J. B. Haunay, Glasgow. 

1431. Repratinc Firg-arms and Carrripogs, B. 
Burton, London. 

1432. Paper, &., 8. J. 
Blane, London. 

1433. VentiLatep Tap, T. Peacock, London, and J. 8. 
Sworder, Loughton. 

1434. Screw G. E, Vaughan.—(C. M. 
MacDonald, Paris.) 

1435. Spinninc Macuines, L. A. Groth.—(J. Bourcart, 
Zurich, Switzerland.) 

1436. PREPARING, &c., Fisrovs Mareriat, L. A. Groth. 

Kraemer, Berlin. 

1437. VestrLatine and Exnavst Fans, E. 
—(L. G. Fischer, jun., 

1438. Corrine VEGETABLES, J. Haddan.—(B. Barth 
and Spilger, Dibeln, Sa.cony. ) 

1439. AppLyina P.vGs to Casks, G. W. von Nawrocki. 
—(B Schlicht, Landsberg, Germany.) 

1440. Evecrric Sarery Lamp, J. | —(G. Mangin 
and C. A. er, Paris 

1441. Musicat Instruments, P. M. Justice. — (J. 
Albert, Brussels.) 

1442. Bootes, J. Paterson, Workington. 

14143. Pes- -HOLDERS, &C., C. E. Orrell, Kidsgrove. 

1444. SecrionaL WARPING, H. Yates, Manchester. 

1445. Pickine Motion for Looms, H. Yates, Manchester. 

1446. Locks, M. Wolfsky, London. 

1447. Recenerative Gas Burners and Lamps, W. B. 
Wicken, London. 

1448. So_perina Apparatus, H. H. Lake.—(J. J. 
Johnston, Boston, U.S.) 

1449. Inonine Macuine, B. Mills. —(H. Schmidt, Berlin. 

1450. Rai.way CARRIAGE Lamps, J. H. Johnson.—(J. 
Schulke, Paris.) 

20th March, 1888, 

1451. Cement, J. H. Johnson.—(B. J. de 
Smedt, Washington, U.S. 

1452. Evecrric Tecernony, J. H. Johnson.—(J. A 
Maloney, Washington, U.S.) 

1453. Topacco Pipgs, C. Jackson, Nottingham. 

1454. Roans for Tramways, C. Hinksmann, London, 

1455. Savery E_ecrric Switcn, C. Wharton, London. 

1456. Boors, H. Abbott, West Cross, and A. R. Molison, 
Swansea, 

1457. Conservatories, E. Harris, London. 

1458. Measuaine Liquips, G. A. Adams, Peel. 

1459. Merattic Foor Warmens, T. Ash, Birmingham. 

1460. Hypravutic Motors, W. P. Thompson.—(&#. B. 
Benham and H. B. Richardson, Amherst, and J. W. 
Currier, Boston.) 

1461. Fastenino Parer Baos, J. Doherty, Dublin. 

1462, Non-conpuctino Composition, G. F. Redfern.— 
(H. ©. Goodel, Atchison, U.S.) 

1463. Bagecu-Loapisa SMALL- T. W. Webley, 
Birmingham, G. Bouckley, Aston, and E. C. Hodges, 
London. 

1464. Utitistnc Currents of Rivers for Morive- 
power, C. D. Abel.—(N. Yagn, St. Petersburg.) 

1465. Rartway Trucks, J. C. Mewburn.—(B. Whiting 
and J. M. Smith, Brooklyn.) 

1466. Sprxnina Corton, &c., A. Higgins, Salford. 

1467. Tanies for Yacuts, A. Mauds , Littlebourne. 

1468. Lastinc Macuines, P. M. Justi ce, London.—(J. 
B. Matzeliger, C. H. Delnow, M. 8. Nichols, and @. 8. 
Forbush, Lynn, U.8. 

1469. ArtiriciaL Guano, M. Zingler, London. 

1470. Pumps, A. Russell and F. Curtis, Newburyport. 

1471. Drvino Prat, J. A. London and J. Harbottle, 
Newcastle-upon-Tyne. 

1472. Prope.yine Cars, P. R. Allen, London. 


2ist March, 1883. 


1478. Last for Boots, H. Morris, Blackbw 
Joininc E. Rosenwald.—(F. Robin, 


1475. Vorrarc Batrerirs, J, Gray, Gateshead-on-Tyne. 

1476. Storprina Gear for Macuinery, W. H. Bec 
(W. Dawson, Paris 

1477. Nur Wrencues, &., W. Morgan-Brown.—(J. A. 
Dodge and G. R. Marble, va) 

1478, LAWN-TENNis Boos, W. H. Stevens, Leicester. 

1479. Poriryine Spent Lyzs, T. Venables, Gl 

1480. Atrracuine Currs to Suirt Sieeves, F.S er, 


E. Alexander. 


ndon 

1481. Execrricity, &., J. A. Kendall, 
Middlesbrough. 

1482. Inpicattne Sreep of Suarts, A. C. Campbell, 
Blythswood, and W. T. Goolden, London. 

1483, Screw AvcErs, G. Heaton, Birmingham. 

1484. Nut-Lock1no Device, W. J. Brewer, London. 

1485. ComPREsstNa Air, O, J. Ellis, Derby. 

1486. “ Lap” Formia Macuings, J. Walker and T. G. 
Beaumont, Dewsbury Mill. 

1487. RoLLING ANGULAR Wire, J. W. and J. Hirst and 
J. Bottomley, Brighouse. 

1488. STABLE RAINS, A. Clark.—(P. Basserie, Le Mans.) 

1489. Wasrts of Water, G. F, Deacon, Liver- 


Drivene, F, Holgate, Burnley. 

1491. Caramet, E, R. Southby don. 

1492. Union Joints, J T. Garratt, Camberwell 

1498. Garpen Hoss, J. Burbridge, R. C. Thorpe, and 
T. Oakley, Tottenham. 

1494. Skrvine Macuines, W. R. Lake.—(F, F. Raymond, 
— 0.8. 

495, Currina MACHINE W. P. Thompson.— 

R. F. Hyde, Springfiel 

1496. TooL- HOLDING P. Thompson. —(2. F. 
Hyde, Springfield, U.S) 

1497, Manvcracturine Sucar from Cang, A. J. Boult. 
Blandin, 

1498, Va.ve Szatinas, J. Teggin, Longton. 


22nd March, 1888. 
1499, PzRAMBULATORS, A. W. J. Swindells, Manchester, 


1505. VENTILATORS, F. L. Jeyes, London. 

1506. in Position Pivorrep Wrixpows, E. and 
J. M. Verity, Leeds. 

1£07. Cumamso ToBacco Pipes, 8. Grafton, Bir- 
mingham. 

1508, Srergotyre Pvates, A. Sauvée.—(H. Marinoni 
and J, Michaud, Paris. 

1509. Inon and Sreet, T. Griffiths, Abergavenny. 

1510. ASCERTAINING TEMPERATURE, H. Stopes and W. 
Crockford, London. 

1511. VALvEs, B. W. Davis, Lambeth. 

1512 MrcuanicaL Musica InsTRUMENT3, &c., H. J. 
Haddan.— (0, Berlin 

1513. Pavements, R. M. Ordish, 1 ondon. 

Wakmixa ExpLosive W. Whittle, White- 
haven, 

1515. BReECH-LOADING -ARM8, H. Tolley, Bir- 
mingbham. 

1516. Corres Roasters, G. H. Pfeifer, Freiberg. 

1517. Patrern Muttipuizr, N, Walbrodt and W. Wolff, 
Nieder Schénweide. 

1518. Evecrric ArmaturEs, J. B. Rogers and H. 
O'Connor, London. 

1519. Putverisinc Org, &c., A. J. 
Struthers, Glasgow. 

1520. Fornacgs, 8. Schuman, Glasgow. 

1521. Steam Lupricators, P. Jensen.—(J. Rudolph, 
Stockholm.) 

1522. Treatino Sewacer, J. H. Kidd, Wrexham, and 
T. J. Barnard, London. 

1523. Serrina Cocks, J. A. Lund, Lendon. 

1524. Arracuinc Snanks to Burtons, J. H. Johnson. 

—(J. F. Bapterosses, Paris.) 
1525. CARTRIDGE Boxes, G. Pitt.—(@. Fosbery, Liége.) 


24th March, 1883. 
Cueckina Passencers’ Fares, T. A. Silverwood, 


‘Karrine Macurnery, F. and 8. Keywood, Not- 
am. 


ng 

1528. Wueew Bases, T. Slater and 8. Owen. 
—(B Kiebitz, Berlin.) 

1529. SKarTEs, W. P. Thompson.—(B#. H. Barney, U.S.) 

1580. Paper, "&e., G. Johnston and J. Molony, Belfast. 

1531. JacquaRD ‘Apparatus, J. Chapman, 

1532. Avromatic FLusmine Apparatus, A. C. Boothby, 
Kirkcaldy. 

1533. Trimmine Gra, &c. Holt, Rawtenstall. 

1534, Weavixc Looms, J. and Greenwood, 
Brearley. 

1535. Winpow Frames, &c., J. Booth, Bolton 

1536. Looms, T. Taylor and J. Whittaker, Oldham. 

15387. VEHICLES, &c., G. Allix, London. 

1538. Evectnicat Capes, H. H. Lake.—(C. de Cazenave, 
Verviers.) 

1539. Direct-actine Steam Pomps, P. Dunlop, London. 

1540. Rino-srinninc Frames, A. M. Clar —(J. 
Boureart, Zurich.) 


26th March, 1883. 


1541. Evectric Barrerres, H. H. Lake.—(H. A. and 
A. H. Radiguet, Paris.) 


Inventions Protected for Six Months on 
Deposit of Complete Specifications, 
1448. Sotperina Apparatus, H. H. Lake, London.— 
A communication from J. J. Johnston, Boston, U.S. 

—19th March, 1883. 

1458. Measurine Liquips, G. A. Adams, Peel.—20th 
March, 1883. 

1462. Non-conpuctinc Compositions, G. F. Redfern, 
London.—A communication from H. C. Goodell, 
Atchison, U.8.—20th March, 1883. 

1468. Lastinc Macurnes, P. M. Justice, London.—A 
communication from J. E.'Matzeliger, C. H. Delnow, 
M. 8. Nichols, and G. 8. Forbush, Lynn, U.8.—20th 
March, 1883. 

1494. Leatuer Taimminc W. R. Lake, Lon- 

on.— A communication from F. F. Raymond, New- 
ton, U 8.—2lst March, 1883. 

1495. ‘Currise Macnine Screws, W. P. Thompson, 
London.—A communication from’ H. H. Taylor, 
Detroit.—2lst March, 1883. 


Patents on whieh et Soup Duty of £50 


1218, Orpwancr, L. K, Scott, London.—22nd 
larch, 1880. 

1221. Breaxine Coat, &c.. J. West, Maidstune.—22nd 
Diarch, 1880. 

1269. House &c., 8. 8. Hellyer, London.—25th 
March, 1880. 

1236. Brarp and Lace A. Biidenbiinder, 
London,—23rd March, 1880. 

1319. Dressinc Fiour, W. H. Williamson and 8. Bruce, 
Wakefield, & G. Marsh, Scarscroft.—31st March, 1880, 

= BuRNERS, W. T. Sugg, London.—15th April, 
18 


1568. Exrractine Tannin, W. A. Barlow, London.— 

16th April, 1880. 

1254. Benprso W. R. Lake, London.— 
24th March, 1880. 

1260. SEPARATING Liquip from Sour Marrer, W. R. 
Lake, London.—24th March, 1880. 

1268. CrreuLar Macurngs, E. de Pass, Lon- 
don.—25th March, 1880. 

1855. Steam Fire ENGINES, H. Merryweather and C. 

. Jakeman, Greenwich.—6th May, 1880. 

1297. Bicvce W. Bown and J. H. Hughes, 
Birmingham.—22nd March, 1880. 

Provecti.es, &c., C. Pieper, Berlin.—27th March, 


1287, Matter, &c., C. Pieper, Berlin.—27th 
‘arch, 1880. 


Me 

1306. Stoppers for Borries, W. R. Lake, London.— 
830th March, 1880. 

1324. Manure, T. Croysdale, Whitley Bridge.—31st 


a.| Lamps, C. D. Abel, London.—6th April, 


1710. Sewixe Macurnes, A. Anderson, 8. Mort, and J. 
Walker, Glasgow.—26th 

1275. Cerium Compounp, J. B. Mackey, London.—25th 
March, 1880. 

1299, FRAMEs, G. C. Wildman, Wolver- 
hampton.—30th March, 1880. 

1478. RIFYING CoAL Gas, W. Mann, Gunnersbury, 

and W. T. Walker, Highgate.—10th “peal, 1880. 


Patents ca wie Duty of £100 
Foam, &e., by London,—20th March, 


1233. Spinnino, &c., Yary, T. Unsworth, Manchester. 
—28rd March, 1 

1281. Tramways, &e., B. Barker, New Wortley.—25th 
March, 1876. 

1297. AtracHMENT for Carns, P. Hooker and E. 
Wright, London.—25th March, 1876. 

1339. Mariners’ Compasses, W. Thomson, Glasgow.— 
29th March, 1882. 


Notices of Intention to Proceed wtih 
Applications, 
(Last day for fling opposition, 10th April, 1883.) 
866. Hat-pressinc Macuines, H. C. Birley, London.— 
A communication from G. Yule.—16th February, 1883. 
901. Printine Catico, C. and J. 
H. Canavan, Salf Salford.—1 Be And 
924. A. 8. Buti Andrews, Fife. 


—20th February, 18 
927. 
Pattinson, Li 


mani, 0, 3. To 8. 


940. 5 es A. M. Clark, London.—A com, 
from L. A. Fortin: Hermann.—20th February, 1883. 
962. Mortistna Woop, J. H. Johnson, London —A 

com. from J. B. Alexandre —21st Februa: , 1883, 
973. Dywamo-zLEcrRic J. Hopk: m, Lon- 
don.—22nd February, 1883, 

1313. DyNaMO-ELECTRIC Macuines, H. H. Lake, Lon- 
don.—A com, from G. W. Fuller.—12th March, "1883. 
1332. SueLtina Furnaces, A. M. Clark, London.—A 
communication from G. H. and W. H. Nichols and 

J. B. F. Herreshoof.—18th March, 1883. 
1347. DyNamo-gELecTRIC Macuines, H. H. Lake, Lon- 
don.—A com, from G. W. Fuller.—13th March, 1883. 
1355. Compounp of and Corres, C. A. “Allais, 
Paris.—A com. from F. V. Pillard.—14th March, 1883. 
1375. MACHINEs, H. H. Lake, Lon- 
don,—A com. from G, W. Fuller.—12th March, ‘1883. 


(Last day for ling opposition, 138th April, 1883.) 


5288. Rerinina Cast Iron, J. Wetter, New Wands- 
worth.—Com. from C. Lévéque.—6th November, 1882. 

5469. AcTIONs for Pianorortes, W. H. Squire, London. 
—l7th November, 1882. 

5508. ARCHITECTURAL Ornaments, L. A. Groth, Lon- 
don.—Com. from C. Mineur.— 20th November, iss2, 
5509. Macnxsium, &c., L. A. Groth, London.—A com, 

from R. Gratzer.— 20th November, 
5510. Gas Motor Esaings, J. Maynes, Manchester.— 
20th November, 1882. 

5514. Cast Tupes of Gorn, &c., T. Morgan, London. _ 
Com. from E. I. Li —208: , 1882. 
5515. Erasinc Pencit Marks, &c, L. Wolff, London. 

—20th November, 1882. 
5518. D. Abel, London. 


—Com., from L. A 

5519. IsTECRATING APPARATUS, London.—A 
communication from B. Abdank-Abakanowicz and 
C. Roosevelt.—20th November, 1882. 

5532. LitHoorapHic Presses, H. J. Haddan, London. 
—A com. from E. Lapeyre. ~21st November, 1882. 
5536. PuRIFYING TOWN P. Jensen, London.— 

A com. from H. Betche.—2lst November, 1882. 

5551. WasHine the Homan Heap, A. G. Klugh, London, 
—22nd November, 1882. 

5562. Lamps and ‘BoRNeErs, H. Salsbury, London.— 
22nd November, 1882. 

5582. Naves of 8. Andrews, Cardiff.—23rd 
November, 1882. 

5594. DyNAMO-ELECTRIC Macuunzs, C. D. Abel, London. 
—A communication from B. Abdank-Abakanowicz 
and C. Roosevelt.—2ith November, 1882. 

5642. Forks or Tonos, H. J. Allison, London.—A com. 
munication from R. Turner. —28th November, 1882. 

5647. SHapine Cray, &c., W. Crawford, Glasgow.—28th 
Nove , 1882. 

5657. HEEL-PARING Macuines, F. Cutlan, Leicester.— 

28th November, 1882. 

5692. Matrsrs, I. Levinsteiu, Manchester. 
— 30th November, 1882. 

5002. PREVENTING Corrosion, J. B. Hannay, Glasgow. 
—l1th December, 1882. 

6108. VELOCIPEDES, R. C. Fletcher, Preston. — 21st 
Dece 


mber, 1882. 
6131. ENAMELLED and METALLISED Grass, &c., A. M. 
‘lark, London.—A communication from J. Feix.— 
22nd December, 1882. 


cation from E. Dervaux-Ibled and G. Schoenberg. 
—30th December, 1882. 

79. CoLourinc Matters, C. D. Abel, London.—A com- 
munication from Farbwerke vormals Meister, 
Lucius, and Briining.— 5th January, 1883. 

242. Susstitures for Gutra-PERCHA, &c., M. Zingler, 
London.—1l5th January, 1883. 

664. Bert Fasteners, C. D. Abel, London.—A com- 
munication from P. Thatcher. — 6th February, 1883. 
706. CoLounise Marrsrs, I. Levinstein; Manchester. 

—9th February, 1883. 

&c., G. Ermen, Holcombe. — 9th 
Febr’ 

953. Dame Merat Castinos, C. M. Pielsticker, Lon- 
don.—Com. from F. Miiller.—2lst February, 1882. 

1117. Atconot and Foop for Animats, W. R. Lake, 
London.—Com. from K. Trobach.—lst March, 1883. 

1448. SOLDERING Apparatus, H. H. Lake, London.—A 

tion from J. Joh —19th March, 1883. 

1458. IspicaTine the Quantity of Liquip Drawx from 
Casks, G. A. A eel. —20th March, 1883. 

1462. Non-conpvuctinc Compositions, G. F. Redfern, 
London.—Com. from H. Geodell.—20th March, 1883. 


(Last day for fling opposition, 17th April, 1883.) 

5457. Hypravtic Pressure VALves, H. Berry, Glou- 
cester.—16th November, 1882. 

5529. Winpinc Apparatus, J. Farrar, Halifax.—2lst 
November, 1882. 

5548. Improvine the APPEARANCE of INFERIOR PRECIOUS 
Srongs, J. C. Mewburn, London.—A communication 
from G. H. Durkés.—22nd November, 1882. 

5555. Borer Fives and SHELLS, G. Ww. Dyson, Bolton. 
—22nd November, 1882. 

5558. Founrarn Pen-HOLDERs, A. Osborn, Birmingham. 
—22nd November, 1882. 

5571. Prorectine from the Errscrs of CoLLIsion, 
W. Beverley, Aberdeen, and G. MacLaverty, Glasgow. 
—23rd November, 1882. 

5578. and Spoots, L. Heppenstall, jun., Milns- 
bridge.—23rd November, 1882. 

5580. CARBONS, a &c., W. Cunliffe, Hornsey.— 
23rd November, 188: 

5585. ATTACHING poet to Carriacss, R. Dobbs and 
F. Davies, Birmingham.—23rd November, 1 

5593. Makino Empossep Piates and Discs, J. F. 
Smyth, Belfast. —24th November, 188: 

5595. MoULDING MactxE, Cowles, Houns- 
low.— 24th November, 1882. 

5608. Looms for WEAVING, G. Keighley, Burnley.—25th 
November, 1882. 

5611. REGULATING the | of P. J. 
and E. Birch, M: 

Edwards, Grantham.— 27th November, 1882. 

5638, Cuitivatinc Lanp, W. Fisken, Stamfo. 
and 8. 8. Robson, ne. —27th November, 1882. 

5641. Stays or CorsETs, osenthal, London.—A 
com. from H. Rosenthal, Wank 8 November, 1882. 

5672. Recutatrne Apparatus for Steam Enornes, A. 
Budenberg, Manchester.—A communication from C. 
Budenberg.—29th 1882. 

5725. Tope J. Morgan, Cardiff. — 1st 


December, 1 
5749. &c., E, Gedge, London. 
—A com, from E, Armelin.—2nd December, 1882. 
5822. BorrLes and, STOPPERS, ; J. T. Creasy, *London.— 
6th December, 1 

5867. ORDNANCE, A. M. Clark, London.—A communi- 
cation from A, Suel.—8¢th December, 882. 

5883. Spring Motors, A. M. Clark, ‘London.—A com- 
munication from J. Baudouin, H. Mathieu, and A. 
Conshon.—9th December, 1 

5899. LicHTIne, &c., by P. R. Allen, 
Lambeth.—9th December, 1882. 

5900. or on Ww. London. 


m 
5917. and MiLLine Ww. and 
ventry, Salford.—12th 1882. 
5976. Keys or J. H. Johnson 
com. from E. Gallois. ~1ath December, 188: 
6228. TeLePHonic and 
Imray, London. —A communication 


882. 
A. Burdess, Coventry. —2nd February, 


ruary, 1883. 


599. WATER- &c., 8. 8S. Hellyer, London.—3rd 
February, 1883. 


es, W. Gardner, London.—9th February, 


854. Screw Propzxuers, R. M. Steele, London.—16th 
February, 1883. 

986. Winpinc Macuixes, P. Marriott 
and J. Hall, Stockport.—23rd February, 1883. 

1037. => Evecrricry, A. M. Clark, London. 
—A com. from H. A. Archeau.—26th February, 1883. 
1340. Printixc Macuines, W. R. Lake, London.—A 
communication from H. Feister.—13th March, 1888. 
1345. Sewine Macuines, W. R. Lake, London.—A 
communication from C. Tibbles.—13th ‘Mareh, 1883. 
1494. Sxivine and W. R. Lake, 

don.—A communication from F. F. Raymond.— 
March, 1880. 


Patents Sealed, 
(List of Letters Patent which passed the Great Seal on the 
20th March, 1883.) 
4583. Rotary Pumps, M. Benson, London.—27th Sep- 


, 1882. 
4584, Buckes for Betts, &c., J. B. Brooks and F. R. 
r, Birmingham.—27th Sep tember, 1882. 
4592. Vawritarixa Sort Pine Blair, Glasgow.— 
27th September, 1882. 
4674. Steam J. Handford, London.—2nd 


October, 1882. 

4714. ALKatses, E. W. Parnell, Widnes, and J. Simp- 
son, Liverpool —4th October, 1882. 

4731. CONNECTING SPINDLES to Locks, &€., J. Drewitt, 
Peckham.—4th October, 1882. 

Liquips, Pieper, Berlin.—7th October, 


4820. yo for Provectites, A. Noble, Newcastle- 
upon-Tyne.—lith , 1882. 

4884. ELECTRICAL DIsTRIBUTION, T. J. Handford, Lon- 
don.—14th October, 1882. 

Power, C. V. Boys, Wing.—31st Octo- 


and Norts, R. Howarth, Wolverhampton. 
—l4th November, 1882. 

5753. PREPARING J uTE, D. R. Malcolm and G. Malcolm, 

5925. Miners’ Sarety Lamps, , Poni 
—12th December, 188 

5953. Poriryixe Gas, J. F. G. Kromschréder, 
London.—13th December, 1882, 

4S. Sarety Gear for Srartinc Encuves, J. Musgrave 
and R. Gregory, jun, Bolton.—8rd January, 1883. 


(List of Letters Patent which passed the Great Seal on the 
22nd March, 1883.) 

3296. Prerarinc Saget Leap A. Clark, 
London.—11th July, 1882. 

3481. Prustisc Macuinery, W. C. Kritch, Leeds.— 
21st July, 1882. 

4024. Bortz Sroprers, I. Lippmann, Berlin.—22nd 
August, 1882. 

4449. ComBineD Rance and Reoister Grate, W. Y. 
Stevens, Bristol. —19th September, 1882. 

4514. Forminc Temporary Partitions, J. W. Cook, 
London.-— 21st September, 1882. 

4560. Composine and DIstRIBUTING Tyre, E. G. Brewer, 
London.—25th September, 1882. 

4565. Borries and Storpprrs, A. Pullan, London.—25th 


September, 1882. 
— PROPELLERS, R. Gibb, Liverpool.—26th September, 


AERIAL and Marpse Navication, B. Maughan 
and 8. D. Waddy, London.—27th 1882. 

4588. Steam and WaTER-GavuGE Tarps, Allison, Milns- 
bridge.— 27th September, 1882. 

4593. aga Car-wHEELS, &c., H. J. Allison, 


—27th September, 1 
Bicycuzs, &c., T. Warwick, Aston.—27th Septem- 


2. 

4607. Extract from MarTERIALS, J. 
Hutchings, W: —28th Septem 

4608. ArtiFiciaL Licut, J. Mayer, London. 
—28th September, 1882. 

4618. FIRE-GRATES or _——_ E. Whillier, Stoke New- 
ington.—28th September, 1882. 

4649. ORNAMENTAL oo mas C. Jackson, Nottingham. 
—30th September, 1882. 

4657. BRaKEs or Daacs, H. Downie, Corstorphine.— 


882. 
TrIcycLes, A. Cc. Bull, Liverpool.—3rd October, 
882. 


4718. Exectric Raitways, J. Hopkinson, Westminster. 


—4th Octoder, 
4724. Evastic’ Fasrics, W. R. Lake, London.—4th 


October, 1882. 

4729. Vetocirepes, E. Brown, Birmingham.—4th Octo- 
ber, 

4730. Cuimine Ciocks, W. R. Lake, London.—4th 


4734. FURNACES for Consuminc Smoxez, F. Brown, 
Luton.—5th October, 1882. 

4737. Fountatn Pen-Hotpers, F. F. Benvenuti, Swan- 
sea.—5th er, 1882. 

4762. Revotvinc Lamps, J. Trotter, London.—6th 


October, 1882. 
4774. for GeneRatine Steam, H. C. Bull, Liver- 
pool. —7th Octoder, 1882. 
4776. Orcans, T. Casson, Denbigh. —7th October, 1882. 
4783. Wrspow Sasues, G. H Southampton.—7th 


1 
4787. MovLpIxe &c., J. H. Johnson, London.— 
—Tth October, 1882. 


4838. Employing the Muscu.aR Force of May, B. J. B. 
Mills, London.—11th aie 1882. 
4880. ELecrric Arc Lamps, A. M. Clark, London.—13th 


October, 1882. 
4899. MacHINE ~~ T. Nordenfelt, Westminster.— 
14th October, 188 
4951. AvToMATIC Apparatus for CLosET 
Rs, J. M. Hart, October, 1882. 
5077. Evevatons, A W.L. Reddie, London. 


October, 1882. 
5080, p W. Clark, London.—24th October, 
TELEGRAPH CaBLes, G. E. Vaughan, London.— 
November, 1 


ELEcrro Piano, A. J. Boult, London.—6th 
November, 188: 
5909. Se A. J. Boult, London.—11th December, 


882. 
ag Wincues, &c., W. Pitt, Bath.—18th December, 


6050, REGENERATIVE Hot-BLast pera E. A. and C. 
Cowper, Westminster.—19th December, 1 

6103. ADMINISTERING MEDICINE to Horses, &., P. 
Fonnereaux and W. Fielding, London.—2lst Decem- 


er, 1882. 

Gas Enotes, F, J. Odling, Derby.—9th 
anua 

160. Looms for Weavine, G. A. Shiers and A. Wright, 
Oldham.—1l1th January, 1883. 

161. Corrucatine, &c., METALLIC CARTRIDGE CASES, 
H. A. A. Thorn, London.—11th January, 1882. 

205. Posts for Suprortinc Wires, C. E. J. May, 
Charlton.—13th January, 1883. 

233. Distrisutine, &c., Powsrrut Licuts, A. P 
Trotter, London.—15th January, 1 

247, TREADLE Mercuavism, A. M. Clark,  London.—16th 
January, 1883. 

$25. Woop Screw, H. H. Lake, London. — 19th 
January, 1883. 

487. Sewinc Macuines, R. H. Brandon, Paris.—29th 
January, 1883. 

535. Exectric Motors, &c., 8. Pitt, Sutton.—3lst 
January, 1883. 

(Last of Letters Patent which passed the Great Seal on the 

27th March, 1883.) 

4546, EXTRACTING rang from Atr, W. R. Lake, 
London.—23rd September, 1 

4547. DyNAMO-ELECTRIC Macuixes, R. Barker, Sea- 


combe.—23rd September, 188 
4629. A ibbs, Birmingham.—29th 
er, 


4 
\ 
6240. InpicaTING the PREssuRE of WIND, &c., L. M. 
587. Bicuromate of Sopa, E. Potter and W. Higgin, : 
Bolton.—2nd February, 1883. 
588. Dritis, A. A. Patterson, Nunhead.—2nd Feb- 
| 
September, 1882, 
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4636. BismurR Bronze, J. Webster, Solihull.—29¢h 
1882. 


4638. Sream GENERATORS and Furxaces, W. Thompson, 
London.—29th September, 1882. 
4644. Purirymne Coa Gas, C. F. Claus, London.—29th 


1882. 
Meters, 8. D. Mott, Pimlico.—29th 
» 

4646. Evecrric Merers, 8. D. Mott, Pimlico.—29th 
September, 1882. 

4650. Musica, Instruments, T. Machell, Glasgow.— 
80th September, 1882. 

4658. og ALooHoL, A. J. Boult, London.—30th 

4667. Locks, J. Jackson, jun., and C, Sheekey, West- 
minster.—30th September, 882. 


1 
8. Miller, London.—30th September, 
4670. Impartine a GLossy APPEARANCE to Boors, &c., 
E. and A. Wright, London.—2nd October, 
CaRRIAGE CourLines, R. Stone, Bristol. 
1882. 


4687. TRANSMISSION of Power, &c., W. P. Thompson, 
.—2nd 

4803. Gerarine for W. Britain, jun. 
Hornsey Rise.—9th October, 1 ais 

4810. R. E. Crompton, 

don, & G. Kapp, Chelmsford.—10th October, 

4814, Moupers’ Naits and W. Motherwell, 
Glasgow.—10th October, 

4843. Looms for Weravine, J. . W. Holmes, Preston.— 
11th October, 1882. 

5030. ANHYDROUS Aura, H. A. Bonneville, London. 
On. Reddie, London.—27th 
4 ALARM BELLS, A. on. — 

Octoder, 1882. 
5191. ComBrvep Reapine and Bixpinc MacHINeE, 
W. Cranston, London.—3lst October, 1882. 
6169. Smica Frre-Bricks, &c , H. Edwards, Braich-y- 
Cymmer, and H. Harries, Glyn Neath. —27th Decem- 


ber, 1882. 

57. T. Duff, Weldon January, 1883. 

96. SvupHuric AcipD, W. Burstow. — 8th 
January, 1883. 

105. RecuLatine the Supriy of Arr and Gas Gas 
Burners, J. Lewis, Brockley.—8th 

ty Barreriss, H. Lake, London.—15th 

‘an 1 

281. Instruments, H. H. Lak 
London.—17th January, 1883. 

358. Sieerinc Berrss, H. H. Lake, London.— 

1883. 

372. Braces, F. Hovenden, West Dulwich. — 23rd 
January, 1883. 

380. Pruytinc and Booksinpinc Macuinery, W. R. 
Lake, London.—23rd Jan: , 1883. 


273, 64.5 2728, 6d.; 8372, 6d.; 3400, 6d.; 3410, 6d. 


4 6d: 6d.; 3527, 6d; 3540, 6d.; 
3555, 8593, 6d.; 3608, 6d.; 3619, 6d.; 
3621, 6d.; 3635, 6d.; 368: 6d; 3661, 6d.; 3664, 6d.; 
3666, 6d.; 3678, 2d.; 3680, 2d.; 3683, 1s. 6d.; 3691, 6d.; 
3693, 6d.; 3694, 8d.; 4d.; , 6d.; 8705, 4d.; 
3709, 2d; 3712, 6d.; 3715, 6d.; 3727, 6d.; 3728, 6d.; 
3729, 2d.; 3730, 6d.; 3733, 6d.; $735, 6d.; 8738, 6d.; 
3739, 6d.; 3740, 4d.; 8742, 6d.; 3745, 6d.; $747, 4d.; 
3748, 2d.; 3749, 4d.; 3750, 6d.; 8753, 6d.; $755, 6d.; 
8756, 6d.; 3757, 6d.; 3760, 6d.; 8763, 6d.; 3765, 6d.; 
3766, 2d.; 8768, 6d.; 3769, 6d.; 3770, 4d.; 3771, 8d; 
3772, 8d.; 3773, 6d; 3774, 3775, 2d.; 3776, 6d; 
3777, 2d.; 3778, 6d.; 3781, 2d.; $782, 6d.; 38785, 6d.; 
8787, 6d.; 3788, 6d.; 3792, 4d.; 3794, 4d.; 3797, 2d.; 
3799, 6d.; 3800, 6d.; 3801, 6d.; 3802, 4d.; » 6d.; 
3807, 6d.; 3808, 6d.; 3811, 6d.; 3815, 2d.; 3819, 6d.; 
3820, 6d.; 3821, 4d.; 3822, 2d.; 3823, 6d; , Sd; 
3828, 6d.; 3830, 6d.; 3831, 4d.; 3834, 2d.; , 6d.; 
83844, 6d.; 3858, 2d.; 3863, 6d.; 3870, 6d.; 1s. 2d; 
3969, 6d.; 3972, 4d.; 4240, 6d.; 4850, 4d.; 5201, 6d.; 
5654, 6d.; 5655, 6d. 
*,* cations will be forwarded by post from the 
Patent-office on receipt of the amount of price and 
—= Sums exceeding 1s. must be remitted by 
t-office order, made the Post-office, 5, 
ol to Mr. her Majesty's 
ce, ‘Seuthampton-buildings, Ch y-lane, 


ABSTRAOTS OF SPEOIFIOATIONS. 


Prepared by ourselves 


February, 1882. 6d. 
The object is to make knitted firmer 
and so that they will not stretch so much as eo 


-_ ni es, laying the yarn between the needles and 
warp guides, so that it is embodied in the 
fabric by the looping together of the warp threads. 
2728. Wasurxe M. Cockburn, Falkirk, N.B.— 
This blic washing ho having 
re pu Uses 
tinct compartments for the sep 
several persons, and it consists in forming the — 
partment partly of unperforated plates and partly of 
wire netting, the doors being similarly formed. A 
hood with an adjustable lower part is placed over each 
boiler to lead the away to a 
ratus. Heatin; pipes are arranged so 
under or over the frames, and ha: b+ is 
caused to dry the clothes. 
‘2. Cocks oR J. W. Restler, Nunhead.— 
15th July, 1882. 

The object 4 is to facilitate access to the interior of the 
valves while under pressure, the gland round the 
spindle being abolished. Means are provided to detect 
waste and prevent improper yey of the valve when 
desired to cut off the supply. e valve spindle carries 
two valves, one on each side of a partition, and ee of 
while the other, ts ‘seating, 
allows the valve to be opened when 
examine the interior. 

3400. Peramaviators, J. Aylward, Birmingham. 
—18th July, 1882. 6d. 

This ites, First, to reversible perambulators ; and, 
Secondly, to the construction of wheels. peram- 
bulator frame is mounted = a Fy an stud fixed to 


have metal kes, a hub bush be’ 
caused to boar aguinet the 


, Surrey.— 
This relates the cu of 
tickets so as to form projections or o by which 
they may be secured to the dress or to the of a 
passenger. 


3427. Rotary Sream Ena! 


J. Pinchbeck, West- 
minster.—19th July, 1882. 


The object is to obtain a steam-tight joint abutment 
valve of such a shape that a large surface is always in 
contact with the ton at any portion of its revolu- 


tion, and to employ the various angles which the 
es as it revolves as a means for 


excentric piston 


the piston by the pressure of at F 

is a valve rocking on the lower E 
having a broad face fitting on piston C, and hee FG 
ee shuts according to the angle it 


3485. ¢ Gas Motor Enaings, C. D. 
July, communication from C. Beissel, near 


The object is to effectually remove the pro- 
ducts of the combustion gas 
= before Tntroduction of the next = 

‘or purpose y pas- 
5, port Ay with reservoir for 


valve 8 and passage 7, 


its 
6 ape poe he incoming charge drives out 
ts 0: The pump will draw in 
a om of air, which, when compressed, passes into 
cylinder and drives out the os of combustion. 


CouPLinas For. § 
Black; 


as oul e bore, object 
— to decrease the of the cou: an : 


cost d 
tened up by suitable bolts. A projection or 
rate. = the upper cap enters suitable recesses 
in the shafts. 


CouPLING 
U.8.—25th July, 1882. 6d. 
This relates to clutches that grasp the 
rotated, and hold the same with a firmness eu 


the ends of two 


of the shafts has its 
of each shaft. When applied to a pulley one end of 
the helix is connected to a friction ring, which can be 
pressed against the revolving surface by a lever. 

3540. J. Hargreaves, 


This relates to internally-heated ey oy caloric 
engines in which solid, liquid, - el may be 
used. A working vided, in which a piston 


is forced outwards b; 
compresses air and intoa whi 
also be vessel, where the air 4 
saturated with vapour from water heated by the heat 
from the fluid, the 

ected by ca of wire —-~ be di; 


reg 
exhausted fluid 


its e to the cy! 
passin; the "When using solid fuel the 
air is forced through the furnace. Means are provided 


to o keep the neck of the A pag cool and to render the 
heat a top motive power. 

3555. Watcuuun’s C. R. F. 

Manchester.—27th July, 1882.—(A communication 


ds. 
ring carries a slip of r and is revolved by the cloc 
mechanism, w! at t the same time it iby ble of 
transverse vibration to press the paper the bit 
projecting m, the 


one. At the same time a mass of soft iron B is magnet- 
ised, and tends to attract a mass Bl, but as the 
latter is fixed, the electro-magnet is attracted 
spring P. The 


through the carbons as they are in pe and the 


electro-magnet is no longer en uently 
the 5: forces the core A os in contact w tact with aah 
upper carbon, while spring P pulls the 


into a horizontal position and into contact with stop 

screw G, at the same time lifting the upper carbon a 

short distance and striking the arc. 

$598. APraRaTUS TO BE USED IN THE TREATMENT OF 
Grain anp Fiovur, A. W. L. Reddie, London.—28th 
a 1882, —— communication from H. F. 8 Requier, 


ris.) 
The obj ect to the tions of 


of corn, and Delling ry flour with greater precision 
than hitherto. A long frame consisting of two end 
plates connected by horizontal bars of angle iron, 
pens: phe wg so as to prevent flexion by external 
rings of le iron, is surrounded with wire or silk 
uze, and inside the cylinder a number of helicoidal 
es are arranged so as to form with the horizontal 
bars a series of pockets into which the material is 
raised as the —— rotates, to fall ye 
proper time into compartments formed by the next 
set of blades, by which means it is gradually worked 
along the cylinder. The wire or 
be one over studs, and can be 


Grass For Dreparne, &c., J. T. Jones and J. 
Leeds.—2%th July, 1882.—(Not proceeded 


tn. the tion of a shrou 
hood which will cover close the cage form: by 
the teeth of the grab as it Semeus the ground, and 
—— the loss of h 
ugh the teeth. 


83608. Burrons anp FasTENERS FOR THE Same, C. 
Daggett, London.—29th July, 1882. 6d. 

The top of the button can oscillate on the shank, 
through the aogee, t~; of which a horizontal hole is 
form The shank is through the material to 

e over end and secu nm 
inserting a pin through the hole in the shank. 


8621. Unirina SMALL Preces or AMBER INTO A LaRGE 
Bock, W. Morgan-Brown, London.—3lst July, 
1882. communication from B. Borowsky, Ger- 


This to of of ty 
from which air 


moulds are 
formed in different parts and close perfectly tight. 


3635. Macuivery ror UsE IN THE MANUFACTURE OF 
Friour on Meat, H. H. Lake, London.—3lst July, 
1882. —(A communication from R. R. Schm 


to the mi sf the 
machine; and, Secondly, to the com tion wi 
such machine of an automatic elevator delivering the 
= ~ means of a conveying worm into some centri- 
eed apparatus which may throw it into the 
rollers as usual. The bolting cloth has a 
thick edge, which may d by losi 
longitudinal slot formed 
longitu it form: pes, or rin, x 
to the heads the machine. An elevator prom af) with 
a buckets revolves with the of 
machine and at a less than 
the cylinder. The grist is raised by the buckets a 
delivered to a conveyor. 
3652. Drivinc Bett Fasteners, &c., W. D. Chase, 
London.—1st st August, 6d. 
This relates to f: ends of 
bands, and preferably ol A a slightly 
flattened round wire, which lengths and 
formed with an eye, the ends of the wire being ben 
contact the centre, ends 
nearly touching. e eyes pass throug oles in the 
inserted through them. A tool 


83663. Srzam Traps, H. Lancaster, Pendleton, Lanca- 
shire.—2nd August, 1882. 6d. 

A hollow screw spindle has a valve loosely mounted 
thereon, and is connected by a hollow arm to 0 feat. 
The water of condensation issues from the outlet into 
a valve chamber, whence it escapes through ports in 
the hollow spindle into the — a, pont of steam 
mang the float by turning the spindle, and closing the 


borough and a Cunningham, Bunderland.—2nd 


Din passing through a support secured to 
with a alot to receive a 

which when forced home, presses the bar tel 

against the tarpaulin. 

3668. LupricaTinc oF SPINNING AND PREPARING 

Dodson, Bollon.—2nd August, 


in a loose or removable 
machines ; an ndly, in arrangemen’ a 
comb-motion box, whereby h lubrication Ady 4 
rfectly even motion can be obtained, such box 


with & n oil channel running 
te jotnt with holes communicating with the working 


8669. Looms ror Ween, J. Whittaker, Padiham: 
and R. Clayton, Rishton, Lancashire,—2nd August, 
1882.—(Not proceeded with.) 2d. 

This relates to looms for weaving 


provide simple 
Fey of oil from the tappets, 
ht freely to the shed. below them, 
are placed under loom and the jack 
and connected to the top staves of the healds by 
. Comprsep Workine or RatLway 
Axp Sionas, P. Prince, Derby.—2nd August, 1882. 


ints and which will prevent a signal being 
lowered for a train to pass ovel the points unless the 
latter are absolutely in their proper position. 
8672. Ficurep Ciorn, J. Kirkman, R. Smith, and P. 
Bniwistle, Bolton.—2nd August, 1882. 4d. 
on a twill or sa’ figure plain satin 
or twill, as — 
3674. Preventine Accipents on & Wil- 
liams, Ni rt, August, 1882.— 


f the principal of -tongs is 
system of levers on the o! 

connected at one end to the engine of the » and at 
the other to a suitable frame or le truc! k, so that 
the latter will some in of the train, 
and indicate, by the coll the jointed levers, the 


fact of poe Me f being on the = 
$675. Woot From Burrs, 

W. P. Thompson, Liverpool.—2nd August, 188%.—(A 
communication from A. Fraysée, Belgium.) 6d. 

A travelling table feeds the wool to two toothed or 


omred rolls, which deliver it to a large roll having 
, wires, or teeth, the delivery assisted b: 
9 cast ‘of water caused to fall from a slit tube an 


force the wool in among the needles, A washes it, at 
the same time clearing it from thistles, which remain 
pro w es. e Wi other 
and is further subjected to the my | water. 
$67'7. Bavancep Stipe VALves ror Steam Enoines, 
A. M. Clar t, ‘4 com- 
munication neey, inghamton, 
U.8.)—(Not proceeded with. 
to slide valves fitted to work beneath 
the face-plate in the steam chests, and consists in 
making such valves hollow, of rectangular form, and 
with perpendicular faces on both its inner and outer 
sides. ¢ face-plate fits the steam chest above the 
valve, and a slotted balance-plate upon the valve and 
beneath the face-plate. The wor Se are formed 
with grooves to receive packing connected at the 
corners by lap joints, beneath are 
pressing the — outward. In the 
et are apertures to admit steam VF. the pack- 


3678. Apparatus FoR SOFTENING AND CLARIFYING 
Water, L. A. Groth, London.—2nd August, 1882.— 


ienna. )—( Not 

A vessel es divided by walls into me ae 
increasingly ap ay section that the movement of th 
water through them is retarded and the deposit of the 
precipitate ensured. 

8679. L. A. Groth, London.—2nd A 
1882.—(4 communication from PF. Schauman, Sweden.) 


The object is to obtain a elastic and safe 
ent way, and it consists in the employment of 
stone or concrete rs, with washer plates of com- 
ic —- between the rails 
and the — the rails and washers being 
connected to the sleepers by bolts and nuts and spring 
clip plates. 
8680. Fixcer Rivas, &&., RK. J. la Grange, Pi 
delphia, U.S.—2nd August, —(Not 
This relates to rings, the bow of which can be 
adjusted to suit different fingers of a 


mounted on the ring and engaging with teeth on 
bow, the pinion being actuated by a suitable key. 


Grass CLIprers, om! Leeds.—2nd 
Ne 


This object is the cut 

e edges of walks, &c., an eee 
rotary motion against a blade or shear le 
of the machine. 


3683. Lockive Mecuanism ror Sares, Vautts, &., 
W. R. Lake, London.—2nd A , 1882.—( A commu- 
from F. Ne ury, Brooklyn, U.8.) 


Tm. object is to prevent the loc! being unseated 
or broken by the use of explosives the 
door or wall of a safe or vault opposite te the where 
the lock is situated, and it cipally in com- 
bining with the deg bolts that secure the lock to 
the safe or vault, springs or other yielding and 
connections, 


3684. Fine-arnm, W. R. Lake, London.—2nd August, 
1882.—(A communication from Count A. Coronini, 


Austria.) 6d, 

The object is to enable a number of bullets to be 
of rified barrels fixed in a plate having two bolts. The 
breech block is hinged to the barrel plate, and when 
shut the bolts of the latter pass into oe Se ee 
and b; nr their heads the block is secured. 


block many firing pins as there are barrels, the 
whole of which are pore SD simultaneously when the 
trigger is pulled. 


3686. Exnaust Fans anp BLowers, 
.—2nd August, 1882.—(Not 


The fan is in the form of a hollow 

or edge vane wheel carried on the end ot o driving 
shaft by an eye in the centre of a ed disc eg tam pd 

‘he tions ond of the fan, which exhaust in through a 

large eye in the centre of an annular curvilinear disc 

forming the other side of the wheel, with a number of 

curvilinear radial vanes inside extending from the yd 

to the outer perimeter, where the fan 

air through the spaces between the vanes. 


WorkING MACHINERY BY ManumoTive Power, 
J.T. M. Hircock, August, 1882. 
Not ceded 
it a quadrant rack 
driving two wy or ratchet boxes, on the spindle 
of one of whi a second pinion and cog wheel, 
while on that = the other is a driving wheel and a 
small toothed — — another small wheel 
on the opposi' hae e action upon the pinions 
from She toves lever is by springs and clutches in the ratchet 
boxes alternately 4 and out of tat so that one of the 
spindles is always travelling in ‘ht direction. 
3688. Door Knoss, Shame, Shaw, Lancashire.— 


1882. 

This relates to knobs not secured directly on the 
spindle, but to washers attached to the door, and it 
consists in means for connecting them to such washers. 
The washer is formed with a shallow socket to receive 
inner = of such socket a 

ollow spindle pro and en a correspon 
central hole in the its = end berewed 

receive a nut throug! 
front of the knob, which is Lt. 
closed by a plug. 


3690. Horsesnozs, J. R. 
don. —2Qnd August, 


The pe is to the injurious 
effects of horses’ legs and 
on smooth surfaces, 
sists in the combination with the metal pA 
shoe of an india-rubber pad or cushion, formed ana 
arranged eo as to afford great elasticity of tread and a 
secure foothold. 
8692. on Motions ror MACHINERY, 
Over Darwen, 


on a fulcrum and erably forked so as to 
dri shaft. protons fork leg is an 


umes or shutting the admission ports, and without 
e use of a separate valve, the abutment valve being 
= steam admission valve. A is - 
er; Bthe centre shaft carrying piston C; Da 
slide box, in which the slide E is forced down on to SS7S ©) 
3427 
7} 
TH 
NG c— rill a=" 
H — 
OY 
8 
Bll 
eS 
3435] 
= (A communication from F. Pichler and C. 
“4 SOs? 
‘A Ss 
BRAKE Apparatus, W. R. Lake, London.—Ist 
February, 1883. 
621. Apparatus for Fisinc Matt Liquors, R. Dean, 
London.—5th February, 1883. ae 5} 
List of Specifications published during the a 
weec ending March 24th Fic.2 
i= 
10—(-) 
4 
and, secondly, with the compressing pump 2 for com- 
bustible mixture cof gas and air throngh check valve 11 
ani e 10. e pump ws in a charge of gas : 
and valve 3, and it through Berlin.) 6d. 
pipe 10, valve 11, and 9 and 5, into cylinder 1 
iars-road.—2ist July, 1882. 6d. 
This relates principally to the employment of th 
expressly for Tax ENGINEEr at the 
y's Commissioners of Patents. 
: '7'73. Macuines, J. Bradford.—17th 
chine in front of the needles and Mews guides, and is 
traversed on slides extending across the machine. It 
is actuated by a reciprocating lever, and it is fitted 
with a yarn carrier, through which the yarn passes, 
and is so arranged that when the carriage arrives at | 8® #Pplied to connecting 
each end of the machine the carrier is actuated by an 
inclined plate and is moved towards i 
or slotting the leather so that the holes 
for the eyes of the ring are all at equal distances from 
the edges. 
J gs specially adapted for 
ater, securing tarpaulins over the hatches of ships, and it 
consists in placing over the of the sa: 
rom Mess:s. Kreutz and Bawer, Vienna.) 6d. 
This relates to clocks to indicate the times at which : 
by a cam revolved by the key. A revolving inking 
a, is worked directly by the turning of the 
ey. 
; 3575. Exvecrric Lamps, J. G. Lorrain, Westminster.— 
27th July, 1882. 6d. 
The lamp which is the subject of this invention is 
shown in the ep rags | illustration. Its action is 
switc! on, the r thro e electro- 
magnet which is in a cos cvoutte draws in the This relates to a winding on motion of a tensional or 
carbon) against the pressure of the spring. The upper 
DOW! capable 0} ng on to Sliding [riction pilav, 
80 as to bring it fato pom bet with another friction plate 
connected to the driving wheel. The lever is con- 
nected by a link to a second lever mounted so as to 
have one arm in a horizontal position, and on which a 
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T= fabric or yarn being wound on to the 


8693. Apparatus FOR Evaporatino Liquips, a. 
Gardner, ugust, 1852.—(A communi- 
F Bz ‘Nichols nd C. Thomson, Halifax, 

Canada. 

The mjook Ae is to expose a large surface of gt 
moving liquid for the of absorbi 
—" and conversely for the purpose of driving off 

The a apparatus consists of a series. of aes, 
rs or cells provided with syphon ans or thin 
slips of solid material bent over their ed; to main- 

raf a continuous flow of liquid out of the vessel, and 
diffusing = or broad _ Strips of thin material, 
arranged to a flow of liquid over 
their surfaces, suitable means being provided for 
applying heat for evaporating purposes, and for erp | Je 
ing gas or vapour for the purpose of causing the 

to absorb the same. 

83694. Wacon ror Rarsino, CARRYING, AND Deposit- 
Heavy Weicnts, Hollingworth, Dobcross, 
Yorkshire.—3rd August, 1882. 8d. 

A platform carrying a turntable is mounted siling 
wheels, the front wheel being mounted on a swivel 
disc. The platform is supported above the wheels : 
lugs on the underside connected by pins to links on 
the main shaft, and on the swivel mechanism of front 
wheel is a stationar: porting one 
of two arms, the other end of r dey arms su} 

a cross-shaft carrying the back wheels, by = the 

turntable can be revolved without disturbing on 

— of back wheels. The table is supported u 

short- arms or bulks capable of 

y raising a lever in connection wit 


at an angle 

front link. 

3695. Paeservine MILK AND Cream, H. W. L. 0. von 
Roden, —— August, 1882.—(Not pro- 
ceeded with.) 2d. 

The milk is placed in bottles or jars closed by 
stoppers, and over their mouths a piece of rubber is 
drawn so as to form a cup, the bottom of —_ is the 
stopper. Oil or other liquid is placed in the cup and 
the jars heated by steam or hot water, so as to expel 
all air Poon kill the germs of fermentation. 


3696. Preventinc Noise 1x Wixnpow Frames, IV. 
Ford.—3rd August, 1882.—(Not pro- 


An elastic whecl is let into the window frame and 
bears on the sash, so as to keep it firmly in its place. 


83699. Bevis ror J J. Harrison, Bir- 
mingham.—3rd August, 1882. 

The clapper of the bell is - 3 
ball at its lower end, and another ball at its 
upper end, so that alever arm working upona pivot upon 
the — of the bell can be moved so as to clutch the 

p of the rod and hold the clapper rigid, so as to pre- 
vent the bell ringing. 

83703. Maxine Ice, 7. Watts, Isle of Wight, and W. 
n, Westminster Bridge-rvad.—3rd August, 

This relates to apparatus for agitatin, 
as to obtain clear ice, and it consists in formin 
agitator with pivotted hinged or loosely attached Bape | 
so arranged that the agitation of the water will 
greater when the agitator is moved in one direction 
than when it is moved in the other. The agitator 
moves inside the cells, and the flaps adjust themselves 
to the space left as the ice is formed, so that the 
— a be continued until the cells are nearly 
fi with ice. 

3704. Vaouen Brake Apparatus, J. Gresham, Sal- 
ford.—4th Avgust, 1882.—(Not proceeded with.) 2d. 

This relates, First, to arrangements for ies or 
preventing leakage past the rods connec with the 
—— ms or diaphragms of vacuum brake real 

ondly, to improvements in the valve arrangements. 

3'706. HaRMONIUMS WITH L. 
Kistner, Hamburg. —4th 1882. 

The object is to so d piano 
that the finger-boards of the may be 
readily coupled and uncoupled, and also to facilitate 
the epylication of the piano’s pedal while moving the 
pedal of the harmonium. 

3'709. Screw or OBLiquE BLADED W. 
G. Wrench, Glasgow, N.B.— 4th August, 1882.—(Not 
preceeded with.) 2d. 

This consists principally in making the acting surface 
of the blade so that at each distance from the centre 
there is a diminishing pitch from the —— to the 
rear edge, whilst at the corresponding back 
or non-acting surface the pitch is made hab why or 
nearly so, 

8711, Brivces or THe FcoRNACcES OF MARINE AND 
CorNIsH C. Hill, Blaydon-on-Tyne.—4 
August, 1882. 

This consists in the construction of a hollow bri 
for furnaces, such py having an opening for 
admission of air to the hollow interior below the fire- 

, and also an opening above the fire-bars for the 
escape of air from the interior on to the fuel. 


3714. SurpHorovs ANHYDRIDE, 8. Pitt, Sutton.—4th 
August, 1882.—(A the C 
ladustrielle des procédés Raoul Pictet, Paris.) 6d. 

This consists in the dehydration of us sul- 

hurous acid, produced by known means, by means of 
fiquified sulphurous acid, and by the employment of 
low temperatures obtained directly by the natural 
evaporation of this body, separating from the gas by 
crystallisation and condensation ail the hydrates | 
sulphurous acid. 


3715. Prerarinc anp Dressino Waste SiLk, &. C. 
Lister, Manningham, Yorkshire.—4th August, 1882. 


6d. 

The silk waste, Fg a being discharged from the 
gum or softened, is fed into a carding engine, and 
when properly FAA and worked is delivered on to a 
doffer, so as to produce a continuous sliver or lap. The 
“ licker-in” must be clothed with much coarser cards 
than those generally used, and the angle of the pins 
or teeth not so keen as is now the practice. 

3'716. Cups 7. V. Trem, Plaistow.— 
4th August, 1882.—(Not proceeded with.) 2d. 

This invention consists in boring and cutting off in 
one operation from lengths of wood certain blocks 
called cube fire-lighters. 


3'719. Fo.pino Seats ror Counter, Desk, &&., W. 
H, Avis, Polegate, Sussex.—4th August, 1882. 6d. 

The seat is rigidly supported by one end of a hori- 
zontal arm, the ine Pp of which is pivotted to the 
counter or desk, and to the under side of the seat a 
strut or support is pivotted, its upper end being 
formed with a stop upon which the seat bears, while 
its other end works in a slot formed in a frame 
secured to the desk below the pivot of the horizontal 
arm. By pone rae | the latter the seat is ca to 
occupy a vertical position close to the counter, the 
strut or support moving with it. 

3'720. Sourtarres, Links, AND Surrt Srups, A. B. 
Furlong, London.—4th August, 1882.—(Not pro- 
ceeded with.) 2d. 

This relates to solitaires, &c., provided with coiled 
springs. 
$3'721. Apparatus For Water, Beer, &c., A. 

Barraclough, Heakmondwike, Yorks.— 4th August, 
1882.—(Not proceeded with.) 2d. 

The invention consists when boiling water in placing 
outside the boiling cistern a heater com of a 
chamber a er ay either vertical, horizontal, or 
coiled. heater connected by’ pipes to the 
boiling p. , the inlet pipe from the cistern being 
connected to the lower part of the heater, and the 
return pipe b= | connected from the top part of the 
heater to the said cistern. 

3722. Mecnanicat Burton, A. Combault, Regent- 
street,and W. Taylor, Westbourne-terrace.—4th 
August, 1882. 

The button wane “of knob and a shank, the former 


the water so 


com: of two equal circular convexo-concave discs 
allow of the passage of the shank head, while in the 


centre of the other disc is a poe & perforation from 
which four slots radiate to near the 


be shifted in the valve chest I so as to reverse the 
motion. 


3740. CuemicaL Propuct ror J. C. Mew- 
burn, London.—5th August, 1882. 4d. 


The shank is narrowed below the head, which is flat, 
— through the hole in the upper disc, and can only 
be withdrawn by turning the hank od edgewise, so that 
two opposite slots allow it to pass through. 
3'725. Apparatus ror REFRIGERATING, 
&e., EB. August, 1882. 


rising, or heating, and 
of hea ted, refrigerated, scented 
mary ect being to employ the 

June, 1881, or to employ for the production of 
initial blast of air, bellows, turbine 
or pump device, 
3726. Propucina Fac-stmiLe Copies or WRITINGS, 

T. H. Taylor, Manchester.—4th August, 1882. 


Two boards are est, one recessed inside and 
saturated with waterproofing matter, each recess con- 
taining a sheet of waterproof cloth. Between the 
boards are placed two or more cushions, consisting o' 
endless sheets of calico, with an interior layer of felt 
covered with flannel, and on one side of each cushion 
is placed a thin sheet of metal or 5 emcee material 
which folds over the mere 


4. P. eo Hamburg, Germany.) 6d. 


The printing is effected y a movable bar upon a 
lower side of which the letters are secured, such bar 
sliding in a hinge, from upon one or both sides of which 
letters are marked. On one or 

sides of the frame are rack bars recesses Co’ 
sponding with the letter of sg frame, and into which 
an index figure attached to the bar fits. The bar 
extends beyond the frame and passes over the roller on 
which the prin’ is effected, such roller being moved 
from right to left as the printing progresses. 


8'728. Ramway Carriages, &c., U. Scott, London.— 


5th August, 1882. 6d. 

This consists, Feo in Baas rollers to window 
frames so that th — oe sashes and 
ES revent them rattl , in the use of 

dia-rubber combin 


metal in making 
tires and naves of the wheels, and also in mal 
brake blocks of india-rubber, felt, or similar ma 


3729. Wasustanps, A. J. Boult, —5th August, 
1882.—(4 communication from N. 0. Bond, Fairfax, 
8.)—(Not proceeded with.) 


8780. Apparatus FoR REGULATING THE SPEED oF 
Bicycies Tricyces, J. G. Horsey and T. Bell, 
London.—5th August, 1882. 6d. 

A box is fixed round the axle between the fork of a 

cycle, and in it is a series of toothed wheels capable 

ing ut into oe by a cam under the po Fon of a 

ar thin reach of the rider, so that the speed is 
regulated according to the wheels put into gear. 

3'782. Fasteninos To Prevent Removat or Sroprers 
anv Corks FROM Borr.es, H. Shaw, near Birming- 
ham.—5th August, 1882.—(Not proceeded with.) 2d. 

stoppers of the es excepting by person 

ponennien of the key of the fastening. 14 

3738. Prope.ters ror Vessets, G. Parini, 
Lombardy, Italy.—5th August, 1882. 6d. 

The object is to provide a propeller in which the 
force obtained from the steam engine will act direct: 
in a horizontal line on the water to propel the woos 
According one arrangement two or more pistons 
— in open cylinders are caused to act directly on 

water. 


3735. Apparatus FoR Repvcinc MINERALS AND 
Meratuic Ores, J. Cunnack, Helston, Cornwall. 
—5th August, 1882. 6d. 

This consists mainly of two horizontal rubbers of 
similar dimensions, the lower one being applied with 
its upper surface in a level position, while the upper 
rubber is moved — it. Apertures are made in and 
around the centre of the upper rubber, Sane — 
a small stream of water carries in the s' to be 
treated. The upper rubber is caused to move hh 
cally over the lower one, the unequal friction on its 

causing it at the same time to 
revolve on its axis about the crank by which it is 
ven. 

S787, Gene Composition, B. J. B, Mills, London. 
1882.—{4 communication from F. 

The inventor Sune First, a composition formed of 

pulverised volcanic matter known as lava and scori« 
saned with fluxes and clay or other equivalent plastic 
material, as also with colouring matters ; Secondly, all 
applications of this composition. 

3'738. Hotper ror CHALK FOR THE USE OF TAILORS, 
&c., C. B. Bryant, London,—5th August, 1882. 6d. 

This relates to a clip for holding the chalk, and 
which is fitted with a sheath so as to cover up the 
chalk when desired to be put into the pocket. 


3'739. Rotary Enoines, J. G. Jones, Stoke Newington. 
—5th August, 1882. 6d. 
The horizontal cylinder A is divided by a central 
on ‘each of are and 
8 B coup! together throug ition, an 
having axes excentric to the h bloc! 
has a slot on one side to receive sliding tongues D 


(3739) 


acted upon by The ton are te 80 
that when one is at the top of cylinder A the other is 
at the bottom, 4 excentric H governs the cut-o' 


valves G which direct the steam into a reversing valve 


chest I, from which it passes to each side of the parti- 
tion in the cylinder, A valve with two pistons can 


ist of a mixture of equal parts of b 


chlorites of soda, , and magnesia, put a 
with one-thousandth of potassic 


3'741. Bricks, Tivzs, A, Bouquié, Paris. 
—5th August, 1882. 
This relates to the tiles, and 
other articles from sand and mineral tar or 
itch, by mixing them together them 
y heat into a plastic mass, which then ‘mioulded 
and com . The articles so pre; 
be immersed in water — with of in 
mixed with red or yellow och: 


3'742. Tricycies, J. 7. Coventry.—5th 
August, 1882. 

This relates to convertible sociable cles, the 
object being to enable two riders of uneq' strength 
to ride the tricycle without any liability of runnin 
one side, with equal advant tong one rider w. ms 
converted into a single mac main shaft 
across the machine, but is at its centre 

such a manner as to divide into a single tricycle, 
so that the ng in both its double single con- 
dition is driven by doubling driving gear from one 
chain or other medium. 


3744. Printinc, oR Dyzinc Woven 


Faprics, &., D. South Molton-street.—5th 
1882.” 


bric or tateril i steeped in a colourless size 
skins of animals, and then coated with 

size d from linseed or other suit- 

po seeds, such size being quite ———. When dry 


from 


ord: colours or d es are applied and the material 
the action of a jet of 


3745. Recuatine THE or Gases anp Liquips, 
R. Macintyre, Forest-gate.—5th August, 1882. 6d. 
= apparatus consists of a valve through which 
gas, or liquid passes, and another 
valve or or cylinder 80 ed and connected with 
the first that the combination will cut off the flow 
after a given time previously decided upon. _ 
valve of a cylinder ——— 
sod to enable the iq uid in the c et 
to pass to underside as the 
— is acted upon by a weight which causes it to 
the te the top of the 
n thro 


same. 


3747. Sprines ror Sprina &., G. H. 
Slack, Manchester.—5th August, 1 
An eye ‘is formed at one ode of a Re a of steel wire, 
and ata suitable distance therefrom the wire is first 
bent into a semicircular segmental form and then into 
one, two, or more coils of smaller diameter, after which 
- = bent to a segmental form, and continued in 
that at the other end. 


ore. oon Wooten &c., J. 


Heppens' 
1882.—(Not 
of a tapering scroll Blea windin, ‘ing the 
in and out for drawing the thread and for wind- 
ing it on the spindles, a parallel scroll or barrel is em- 
ployed, so that the traverse of the is regular, 
the delivery rollers being driven so as to revolve and 
continue to deliver until the carriage reaches the end 
of its traverse, when they stop for the twist to be 
put in the upon the 
necessary ug or lengthening m 
obtained by the travelling outward faster thas 
the thread is delivered. 
3'749. Fanric ror Hanornas, &c., 4. M. Clark, 
London.—5th August, 1882. = communication from 
A. Hutchinson, Paris.) 4d. 
The body of the fabric consists of a novel composi- 
tion of waterproof agglomerating and textile matters, 
the latter in the form of loose fibres distributed 


throughout the mass. 


3'750. APPARATUS FOR THE MANUFACTURE OF DENTAL 
J. H. Gartrell, Penzance.—5hth August, 


This “Flates to apparatus in which the cellular 
oe aoe to form the plates is forced 
into moulds after the flask containing the same is 

in the boiler or heater and tightly closed, and 

t consists of improved — bogs tightly closing the 
mould, and in constructing th — so that it 
can be heated either by steam pm ot air. Means are 
also provided whereby in the latter case the necessary 
— pressure can be obtained for indicating the 

eo upon a gauge, and the supply of gas to 

urner be The cylinder for injecting 

ta truction to facilitate 
the manipulation. 


S760. J. McConnell, Ireland.—ith August, 


ing or speed cf of ths 

of turbines, e 
kind in ope oh the water for driving is caused to flow 
towards the centre. The turbine has curved blades = 


each lens inside the lamp, and a suitable reflector pro- 
vided to concentrate the rays of light upon the lens. 


3769. Macuines, H. Gardner, London.—8th 
August, 1882. —(4 from R. Mz 
Hamilton, ) 6d 

This relates, First, to a special form of excentric, 
excentric box, and excentric box case placed on the 
upper shaft and connected by a vues and osieeibtel 

the shuttle so as to act 


is to the bobbins effect an uniform 
ion and enable the thread to be wound firmly 


pe and out of gear, and so ee the bobbin winder to 

be run without running the machine, 

37°71. Macuiyes, R. Lake, London.—8th 
August, 1882.—(4 aap from G. D. Whit- 


icago. 
This relates to machines operat by admi 
steam or compressed air at Sat 


this invention is to prevent the shock of the 


ends of The en The piston head and rod are 
made in one — the latter being formed so that 
cushion discs can be passed over its end not attached 


to the head. Other improvements are bed. 
3'772. TarasHinc Macuines, W. R. Lake, London.— 
8th August, 1882.—(A communication from J. 

Schleyder, Vienna.) 8d. 
moun’ on the an 

mediate power-transmi apparatus inserted 
same so as to o the 


engine which drives 
desired speed. 
3773. Sunpaires anp BIsvLPHITEs FoR BLEACHING 


mra; 
(A communication from F. C. Kudelski, France. 
This relates to a process for transforming sul 
soda, potassa, esia, or ammonia into 
tes = 


phited the current of sulphurous acid is 

the vessel emptied, and when settled the liquor is 

decanted and can be used for bleaching. 

$774. Repzatine Fire-arMs, J. Imray, London.—8th 
August, 1882.—(A communication from F. Mann- 
licher, Vienna.) 6d. 


moulded and baked at almost a red ry ‘amin ane 

and while still hot are 
boiling coal and kept there from one to two hours. 
when they are RR into cold water. 


3'7'76. ManuFracTuRE or J. Woed, near Wake- 
—8th August, 1882. 
A retort of Q-form is em; ae, but is considerably 
at its vertical sides those usually employed 

in the manufacture of These retorts are enclosed 
in having flues for the passage of heat, 
which may be obtained from o: — ovens, 
or without the addition of gas, whi 
the retort such gases ha’ 
bye-products extracted. 
parts, 


d and 
ion phe pe ne of a crane post which can turn 
on its axis and — i. brake, oe the power 
of the recoil to raise th So . A frame extend- 

tened on the head of the 


end of w! -trunnions rest, and at a point 
between the ends of this limb a rod is jointed which 
with the top of the ram w works in a 


buckets increasing in depth as the: “4 
centre. A chute surrounds the wheel, and in it Pos 
stationary guide blades set at such an angle to the 
radial position as to cause the water delivered between 
them to strike the buckets at right angles, the outer 
ends of the buckets being curved back to receive the 
full effective pressure of the water. Outside the chute 
casing are four register gates or movable guide blades 
centred close to the outer edge of the casing, and when 
the wheel is out of action they lie in close contact with 
the guide blades, so that no water can pass through 
the chutes, 

3'761. Imprecnatinc Woop For ITs PRESERVATION, F. 
C. Glaser, Berlin.—8th August, 1882.—(4 communi- 
cation from P. J. F. Roper, near Hamburg.) 4d. 

‘This consists in yet ‘treating the wood with a solu- 
- of zinc vitriol, and then with a solution of chloride 
of calcium, so that the preservative coatin, formed 
upon the wood by the chemical action of both sub- 
stances on one another. 

3'765. Spoots on FOR THREaD, B. 
Hunt, Glasgow.—8th August, 1 ee communica- 
tion from I. C. Davis, New Jersey, U.S) 

One improvement consists in forming on the head 
which is to be undermost when on the spindle of a 
sewing machine, a boss grooved or undercut so as to 
have the outer part larger than the nearer the 
head, the a being to prevent the thread winding 
on the spindle. The object of the Second improvement 
is to enable the fineness and colour of the thread to be 
ascertained better than it can be from the closely set 
and coils, and without uiring the end 
to be picked out, anda portion of the thread unwound, 
and it consists in aged the end of the thread over 
the end of the bobbin. 


3766. Mountinc anp Trarninc LicutT ORDNANCE, 


The object is ve the 
| and piece of ordnance 


trained inside a protect or turret of 
circular form. A main stan fixed with the case 
has a main so as to turn 
thereon, and the arm of the frame is formed with a 

centre bearing for the carrying frame or block of the 


gun. 
$768. H. Cullabine, Shefield.—8th August, 


mele lamp has six or bg og number of sides, the roof 
being of opal , and the — of clear glass, with a 
centre large g lens attached to the outer surface of 
each. One or more aoe are fixed at the back of 


hydraulic cylinder in the crane post. 
3778. Wasuine Macuings, C. C. Greenway, New South 
Wales.—8th August, 1882. 6d. 
An open ps works up and down in -* box and 


the clothes against a stationary 
— corresponding to the internal oxen. of the 


a double-cranked axle, the seat 
the axle. 


3782. Bicyrcres, J. Beale, Blackheath.—9th August, 
1882. 6d. 


This relates to improvements on patent No. 832, 
A.D. 1878, and consists in the application to the treadles 
of the bicycles therein described of a combination of 
levers and rods, arran so as to render the mode of 
working the cranks applicable to bicycles of various 
heights The fork is continued below the centre of 
the wheel, and to it on each side of the — a lever 
is jointed, and to its other end a frame is conn 
with bars for the foot of the rider, the frame being 
kept in a vertical position by a rod partly revolving 
round a centre in the prolongation of the fork in or 

during all positions of the lever, the reciprocating 
motion imparted to which through the intervention 
of a connecting-rod works the crank on the driving 


3786. Furnaces, J. Imray, London.—9th August, 
1882.—(A communication from C. H. F. Russmann, 
Hamburg.) 6d. 
The inventor claims in combination with the >. 
ames and the fire space and ashpit of a 
eating shield, and its communications witha pee og 
a mouth and flame space. 
REGULATING APPARATUS FOR STEAM ENGINEs, 
H. Davey, near Leeds.—9th August, 1882. 6d. 
This relates to means for controlling steam engines, 
especially direct-acting pump engines, under great 


variations of resistance. For this p either in 
the i inlet or outlet spaneace, or in the case of compound 
e two cylind a valve is p! 


which in the ordinary working of the a is teh 
open by a catch held by a trigger. The trig; 

rel to allow the valve to close by a panies 
cylinder having a passage from one end to the other, 
w can be by a cock or valve. The 

of the cotanans cylinder is connected to the engine by 
a differential lever, one end of which is connected to 
the engine and the other actuates the Tn tan a 
tappet rod acted upon by opposing spring. 


—= = 
proceeded with.) 2d. 
plate 80 as to enable the slides to be dispensed with ; 
Zz it at the forward end of a piston cylinder, and 
vice and the of one of 
with an exhaust outlet, through which the escape of 
air is regulated by a valve. The invention further 
relates to so constructing the machine that the 
/ 
6d. 
hates 
Piston compile’ OWD 8 projecuion On of hites 
rod acts on the valve in the supply pipe and closes the | 9; pulp 
— 01 tor a 
within the stand to empty its contents, or be raised to on —- 
operating the bowl. The overflowing of the bowl or of to be treated is added. When thesolution is sufficientl 
relates to an arrangement of the stock of a rifie, 
so as to form a magazine for cartridges provided with 
means for advancing them and raising each in turn to 
a position where it can be introduced into the breech 
of the barrel. 
3775. Bricks, on Sass, J. C. Bloomfield and 
J. McGurn, Ireland.—8th August, 1882. 2d. < 
The object is to produce bricks, tiles, and slabs. 
strong and impervious to moisture. It 
mixing sand and chalk together and ad 
parts substituted without deranging the others. 
3'7'7'7. Gun Carriaces, P. Jensen, London. — 8th 
August, 1882.—(4 communication from M. M. A. 
Buassiere, Paris.—{Not proceeded with.) 2d. 
The action of the recoil causes the piece of ordnance 
to descend or lower down, in which position it is 
loaded and pointed under cover. It is protected by a 
ae 1882.—(Not proceeded with.) 2d. 
The machine consists of two large wheels keyed on 
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opposition of the liquid in the cataract cylinder to the 
motion of the piston exceeds that of either, men 
motion is imparted to the tappet rod and the 
released, so that the valve closes. 


3'787. Generatine Exastic FLUID UNDER PRESSURE, 
H. Davey, near Leeds.—9th August, 1882. 6d. 
Into a strong boiler with an internal fire-box, air and 
gas under pressure are introduced. From the fire-box 
lead into the body of water in the boiler, the 
passages being provided with check valves to prevent 
return of — from the ge 
engine wor uumps supplies the and gas 
per apatlon and water for feed. The supply to 
mt omg and equently the g tion of fluid, is 
governed by regulating the pumping engines auto- 
matically by connecting the throttle valve to a piston 
loaded to the maximum pressure desired, and sub- 
jected to the pressure of the fluid in the generator. 


S788. Sewisc Macurnes ror Burron anp 
OverHeaD Srircnme, J. Imray, London. — 9th 
August, 1882.—(A communication from Messrs. 
Grimme, Natalis, and Co., Brunswick.) 6d. 

This consists, First, in the combination with a 
needle bar receiving only lateral to-and-fro motion 
within a needle slide which receives only vertical 
motion, of a yoke receiving lateral motion from suit- 
able mechanism, and imparting such motion to the 
needle bar, while at the same time it acts as a guide 
to the vertical motion thereof; and Secondly, the use, 
for imparting lateral to-and-fro motion to the needle 
bar, of an adjustable cam, a bar, and a spring operating 
in combination with a lever, whereby the lateral 
motion of the needle bar is stopped or regulated. 


$'790. Parst ror Preservixe Woop, B. P. Wells, 
Notting Hill.—9th August, 1882. 2d. 

This relates to a paint or composition consisting of 
tannic acid, or a substance containing tannic acid, 
mixed with paint or other substance capable "of being 
used as paint. 

3792. Propucrxc FROM KIMMERIDGE 
Suate, KE. Mitting, Rye, Suesex.—9th August, 
1882. 4d. 

This consists, First, in the distillation of Kim- 
meridge shale by the introduction of superheated 
steam when the retort is at a temperature of 210 
deg. C. to 250 deg. C., to effect the decomposition or 
absorption of various nitrogenous bases, and to add to 
the quantity of ammonia in the aqueous portion of the 
distillate ; Secondly, the cooling of the carbonaceous 
residue in closed chambers or vessels distinct from or 
forming part of the distilling retort, to vent access 
of the atmosphere or other gases; and Thirdly, the 
combination in a Kimmeridge shale distilling retort 
a large surfaced condenser with a vacuum “ drag” to 
ar peme the least proportion of permanent gas in the 

it portion of the distillate. 

3704. Lips or Economisers, &c., B. Green, 
Wakejield.—9th August, 1882. 4d. 

This consists in the use of lids or covers with angled 
—_ to fit corresponding a) in the top casing 
of fuel economisers, such lids being put into position 
from the inside. 

3796. Apparatus ror ScPPoRTING AND Frxinc Swine 
Looxre-ciasses, &c., W. J. Hinde, London.—9th 
August, 1882. 6d. 

parts for supporting an ing swing looking-glasses, 
swing ventilators, and other swinging articles. 
3'79'7. Locks anp Latcues, J. Walker and H. B. 

Worsey, Birmingham.—9th August, 1882.—(Not pro- 
ceeded with.) 2d. 

This relates to the construction and arrangement of 
parts so as to simplify the combined lock and —_ 

an 


3799. Stream Gear, J. H. Smiles, Stockton- 
on-Tees.—9th August, 1882. 6d. 

This relates to the method of controlling the valves 
so that the steersman has more complete control over 
the admission of steam to the cylinder in any position 
of the rudder. A sheave is attached to and slung from 
and round a shaft, so that its centre is allowed the 
freedom of a given radial movement from side to side 
in the plane of revolution of the shaft. It is slung on 
a fulcrum, the centre of which is in line with the 
centre of the shaft and that of the crank pin, but at 
the opposite side of the shaft to the crank pin. The 
fulcrum is arranged on a radial arm on the shaft, so 
that it is concentric in its mid position, and when 
moved from side to side it becomes respectively a 
“backward or “forward” excentric. The sheave as 
an excentric gives motion to the valves through the 
usual gear, and when concentric, the valves are closed, 
and are in mid gear. By the side of the sheave is a 
wheel engaging by a pin and slot with the sheave, so 
as to carry it round with it. The secondary wheel is 
connected by any suitable gear to the steering wheels. 


3800. CarpBoarp Boxes, P. Jensen, London.—9th 
August, 1882.(A communication from D. L. Caillat, 
Paris) 64. 

This consists essentially in the manufacture of card- 
board in one piece by the operation of suitable dies. 


8801. Cortery axp Toots, D. Hummel, jun., Fen- 
church-street.—9th August, 1882.—(A communication 
from H. Hallstrém, Sweden.) 6d. 

The object is to manufacture cutlery and tools with 
hollow handles all in one piece of iron or steel, the 
handle being formed in two parts (one of which may 
~6 in one piece with the blade) and then welded toge- 

er. 


3807. Apparatus ror Conveyinc Sree. Incors a 
Srare, J. Riley, Glasgow.—l0th August, 
The apparatus consists of double metal shells with 
an intermediate space filled with non-conducting 
material. It is mounted on wheels, and provision is 
made for heating the compartments containing the 
ingots by means of combustible gas. The carriage 
may consist of a platform on wheels, and a hood pro- 
vided to cover the ingots during transit, the hood 
being lined with or made principally of non-conduct- 
ing materi 
3808. Sream Borers, G. Sinclair, Leith.—l0th 
August, 1882. 6d. 

This relates to improvements on patents No. 2004, 
A.D. 1877 ;-No. 1388, a.D. 1878 ; and No. 2035, a.p. 1880, 
and it consists, First, of improved mechanical stoking 
apparatus. A reciprocating pusher box pushes the 
ceals from the bottom of a hopper into the furnace. 
The fire-bars are made to reciprocate longitudinally by 
cranks on a shaft, and their inner ends are a little 
above a transverse water casing, the fire-bridge being 
some distance inwards from the ends of the bars. 
The invention further consists in forming fire-brick air 
inlets above the fire-bars and projecting into the 
furnace, so as to heat the air entering through them. 
A Third improvement in boilers with internal furnaces 
consists in forming in the lower parts of the outer 
shell, and the lower parts of the internal flues one or 
more indentations or corrugations, so as to prevent 
them being injured by the top parts becoming heated 
while the bottom parts are still cold. 

3811. PowisHinc Winpows, C. 
Southall, Leeds.—10th August, 1882. 6d. 

This relates to an apparatus to clean windows on the 
inside and outside at the same time, and it consists of 
a spring bow frame, each arm of which carries a 
rubber to bear on one side of the window pane. 


3815. TyPs-Wairers, &c., H. J. Haddan, Kensington. 
—10th August, 1882.—(A communication from B. 
Schmitz, Germony.)—{ Not proceeded with.) 2d. 

This consists of a new method of forming symbols 

for type-writing machines of printing telegraphs. 
Instead of using a different type for every letter, 
different symbols or letters are formed by the combi- 
nation of five straight lines placed in different posi- 
tions. It further consists in mechanism for printing 
the symbols on a travelling sheet of paper by means of 
five parallel keys. 


8819. Gas Encives, J. M‘@illivray, Glasgow.—l0th 
August, 1882. 6d. 

This relates especially to the construction and 
arrangement of the valves for admitting the gas and 
air, causing the ignition of the charge and exhausting 
the waste vapour. In one ment the valves 
Seng Or admission of gas and air, and that con- 
trolling the ignition, are arranged horizontally and 
transversely or across the cylinder, and are ted 


the rafters, where they are secured by placing a strip 
of metal over the adjacent edges of the sheets of glass, 
between which sufficient space is left for the co) 
of screws into the rafters. The top layer of felt may 
be secured to the under side of the metal strip. 
$972. Uritisine THE Heat Mouren &c., FOR 
CALCINING, AGGLOMERATING, OR SINTERING TO- 
GETHER OTHER SUBSTANCES, 4 H. Blenkinsop, 


against ») gs by cams or wipers on a shaft parallel 
to the longitudinal centre line of the cylinder, and 
driven by gearing from the crank shaft. e valve to 
admit the gas consists —— of a sliding tube, 
by the cam or wiper, opens 

bular an 


. Enpiess Banp Kutves, 7. Clark, London.—l0th 
August, 1882.—(4 communication from J. A. Kay 
and D. Beath, Melbourne.) 6d. 

This consists in forming the cutting edge of band 
knives used to cut cloth, leather, rubber, or other 
material, with a succession of curves or waves so as to 
— it to cvt through tough, gritty material more 
easily. 
$826. Macuines, A. M. Clark, London.— 

10th August, 1882.—(A communication from I. W. 
Lamb, Michigan, U.S.) 8d. 

This relates to improvements on patent No. 1445. 
A.D. 1865, and consists, First, in a sectional needle- 
in combination with needle shifters, whereby great 
facility of construction and great durability are 
secured; Secondly, in the manner of mpuetng and 
sec the shifters in their upper and lower posi- 
tions ; ly, in the construction of the bed sections 
Fourthly, tp the queen] end 

‘ourthly, e gen and arrangemen 
of the machine. 

8828. Cast ror WALLS OF FURNACES, 
W. H. Beck, London.—l0th August, 1882.—(4 com- 
munication from L. Wallet, Paris.) 6d. 

The object is to dispense with the fire-bricks at the 
level of the grate bars of the furnace, which quickly 
deteriorate and require renewing, and it consists in 
the use of cast iron linings or applied to the 
sides and end of the grate and formed with perfora- 
tions on their faces next the grate and on their lower 
faces, through which cold air passes and prevents coal 
adhering to the linings. 


3830. Dryixe anp TreatinG TexTILE Fanrics, W. 
M. Riddell, London.—1llth August, 1882. 6d. 
The object is to treat rags of textile fabrics com- 
of cotton and wool so as to separate the animal 
rom the vegetable fibres. The rags, after being sub- 
jected to a chemical treatment as usual, are 
between rollers which squeeze out excess of moisture, 
or they may be dried in a centrifugal machine or by 
hot air, r= | are then conveyed round a large 
cylinder heated to a temperature of from 200 deg. to 
280 deg. Fah., by which means the molecular state of 
the cotton is completely changed, and under the action 
of beaters can be easily separated from the wool fibres 
in the form of dust. 


$3881. Exrractixe Precious METALS FROM THEIR 
Ores, A. K. Huntingdon, Strand, and W. BE. Koch, 
Kensington.—11th August, 1882. 4d. 

This consists in calcining the ores and then subject- 
ing them to heat and agitation in a deoxida’ atmo- 
melted metal, such as lead, zinc, 
or their equivalents. 

3839. Macurivery ror BREAKING UP THE Gro 
&c., J. H. Johnson, London.—11th August, 1882.—( 
communication from J. A. Kay, Melbourne.) 6d. 

The hi ists of a jon of lines of 

icks, multiple or otherwise, carried on discs supported 
and revolving with shafts or gudgeons, the 

lines of picks being on the same or on different levels, 
The multiple picks are formed by bolting them 
together and toa disc. A series of revolving scoops or 
shovels are arranged behind the picks and turn over 
the loosened ; when necessary they discharge it 
into elevators for removal, A seed sower and a harrow 
are combined with the machine. 


3844. Reep Faprics ror Ceiines, A. Brydges, 
Berlin.—12th August, 1882.—{A communication from 
P. Stauss and H. Ruff, Prussia.) 6d. 
This relates to the use of fabrics of reeds and wire 
for making ceilings, such fabrics being woven in looms, 
the wire serving to secure the reeds together. 


3858. Treatise SoLvrions For Puriryina 
Copper Orgs, &c., D. Watson, Manchester.—12th 
August, 1882. 2d. 

The object is to remove arsenic and phosphorus from 
alkaline solutions which have been employed for the 
purification of copper ores, so as to render them avail- 
able for use again, and it consists in treating such 
solutions with calcium hydrate. 


3863. Dzoporisinc anp Puriryinc Human Excreta 
FOR ManvuriaL Purposzs, Nicholls, Hendon.— 
12th August, 1882. 6d. 

The excreta is caused to fall together with cinders, 
ashes, or like absorbent material into a vessel, which 
when charged is heated externally, whereby the 
ammonia and moisture are driven off through a bed of 
soot or like deodorant into a receiver where the 
ammonia crystallises whilst the ‘aqueous vapour escapes. 


3870. Srzam Borers, J. Imray, London. — 14th 
August, 1882.—(A communication from C. H. F. 
Russmann, Hamburg.) 6d. 

The boiler or g t ‘ists of a ber of sets 
of zigzag pipes, each set forming a section which by 
means of cocks can be cut off from the rest when 
required, and all the sets when the boiler is in use 
have common water and steam connections, and are 
enclosed within a fire-box. The lower limbs of the 
pipes are so arranged as to act as the fire-grate. 


3879. Serminc Distrisutinc Macuines, 
E. W. Brackelsberg, Westphalia.—l4th August, 1882. 


1s. 2d. 

This relates to improvements on patent No. 1669, 
A.D. 1881, and consists, First, in adjusting the type 
ejector frame of the setting frame, and that of 
the distributing machine, completely by the hand of 
the operator, and before the ejector bar is depressed ; 
Secondly, the ejector bar is actuated at the required 
moment by a mechanism worked by any available 
power, such mechanism being made to act on the bar 
by the same motion of the operator's hand which 
causes the adjustment of the ejector frame; Thirdly, 
in effecting the removal of the lines of type from the 
composing race te the galley by a mechanical device ; 
Fourthly, the types delivered from the distributing 

e latter by a device nde ently 
ejecting mechanism. 
3953. Drepcine Macuingry, H. Lobnitz, Renfrew. 

—18th August, 1882.—(A communication from H. 
Hersent, Paris.) 10d. 

The inventor claims, First, the application of guide 
wheels to the descending side of endless chains of 
dredging buckets; Secondly, the application of end- 
less pitch chains or endless ropes for driving the upper 

ulleys of endless chains of dredging buckets; 

ly, an arrangement for moving a ger boat 
wherein the moving chains are led down fixed wells or 
tubes and through swivelling tubes therein, such 
swivelling tubes having guide pulleys at their lower 
ends; Fourthly, the arrangement of machin for 
winding or hauling the mooring chains of dredgers, 
wherein each chain is led round two grooved barrels ; 
Fifthly, the arrangement of colour in combination 
with one or more endless chains of dredging buckets. 
3969. Giazinc Greennovuses, &c., J. Chofin, Bath.— 

19th August, 1882. 6d. 

This relates to improvements on provisional tec- 
tion No. 1228, a.p. 1882, and it consists essentially in 
securing to both edges and to both sides of the shects 
—— a layer of felt or other soft waterproof mate- 

, 80 that they may be supplied ready for laying on 


—19th August, 1882. 

The inventor claims adding lime or limestone or 
iron ore or other suitable material to slag or other pro- 
ducts containing iron while in a molten state, so as to 
extract the iron contained therein, and for the purpose 
of purifying the same. 

4240. Lirrs anp Hoists, J. & Stevens and C. @. 
Major, Battersea, and D. P. Edwards, Glamorgan.— 
6th September, 1882. 6d. 

The object is to enable the load to be held automati- 

any attained positi ithout running back 
when the motive power is withdrawn, but upon the 
reversal of the direction of the motive power the load 
will be automatically freed. According to one arrange- 
ment, when the motive power is withdrawn the load 
reverses the motion of the winding barrel, and cams 
in contact with one end thereof are turned and bear 
upon a collar, whereby the winding barrel (which is 
mounted loosely on a sleeve eer eg | the driving 
ss thrust against a fixed bearing, and its motion 
arres' 


4518. Mount ne so as TO FactitaTe THE SHIPPING OR 
Unsutppine oF Ruppers, M. Horsley, Hartlepool.— 
2lst September, 1882. 6d. 

The inventor claims the method of mounting so as to 
facilitate the aang unshipping of the rudders of 
ships and other v: by making the rudders in two 
or ga and coupling such parts together when 
mounted. 

4850. Apparatos FoR VENTILATING, W. Teague, Corn- 
wall,—12th October, 1882. 4d. 

A wheel with flaps or fans is fitted at the upper end 
of the outlet pipe, with one or more encircling tubes 
or covers, to each of which another pipe is attached, 
and leads into the place to be ventilated. 

5020. Mecuanicat Musicat InstRuMENT Morors, G. 
D. Garvie and G. Wood, New York.—2st 
1882.—(Complete.) 4d. 


outside of the caisson assist in sinking the samo 
Claim.—{1) In combination, in a caisson an air-tight 
working chamber having an open-ended bottom, a 
compressed air-supply tube opening into said chamber, 
and an exhaust tube opening into said chamber at a 
point slightly below the lower edge of the same, as 
specified. (2) In combination, in a caisson an air-tight 
working chamber apes | an open bottom, a stack 
communicating with and leading from said chamber, 
two or more air-tight doors arranged at different 
points within said t, and air valves comm: 


with adjacent compartments located and 


The object is to utilise the table and driving h 
ism of sewing machines for the purpose of operating 
mechanical musical instruments, the band from the 
driving pulley of the sewing machine stand being 
—¥ over the driving wheel of the musical instru- 
men 


5201. Usepin tHe MANUFACTUREOF Paper, 
F. Wrigley and J. Robertson, Bury, Lancashire.—1st 
November, 1882. 6d. 

This relates to the “‘ jog” knotter or strainer, the 
object being to render the movement or action equal 
over all its surface. The strainer consists of the ordi- 
nary vat and strainer plate frame, the former mounted 
on vertical standards, and under it is a horizontal 
shaft with ste cams or tappets, the shaft being 
driven by a pulley. The bearings are fixed in boxes 
connected by a tube, through which the shaft passes, 
the whole being filled with lubricant. The strainer 
plate frame is meeetes by vertical rods, the lower 
ends of which are in contact with the cams or tappets. 
The amount of jog is regulated by a wedge adjustable 
by screws. The pulp on leaving the vat, and on its 
course to the machine wire, passes down an inclined 
plane covered with wire cloth, through which the sur- 
plus water falls into a box and is drawn off. 


5535. Meratuic Packinas, A. M. Clark, London.—21st 
November, 1882.—{A communication from L. Hatzen- 
stein, New York.)—(Complete.) 6d. 

The object is to produce a packing which can be 
readily put in berg and which on account of its 
elasticity will adjust itself and yield when there is 
any displacement or movement of the pipe joints or 

to which it is applied. The packing rings are 
hollow, and, preferably, of triangular shape, and are 
arranged round the or pipe with their bases alter- 

nately in opposite directions. Each ring consists of a 

hollow tube with wire round it, and then enclosed in 

a metal tube, the whole being covered with a fibrous 

coating of asbestos or equivalent of fibrous strands. 

The ends of the ring are left open to admit steam 

or water to the interior, the pressure of which will 

assist in forming a tight joint. 

5654. Hotpers ron Opera Grasses, A. J. Boult, 
London.—28th November, 1882.—(A communication 
from W. Mack, Terre Haute, U.S.)—(Complete.) 6d. 

The holder is formed with a kind of spring clutch to 
grasp the transverse bar of opera glasses, and which is 
operated by pulling the handle. The handle can be 
made telescopic, or so as to fold up small enough to be 
put into the case of the opera glasses, or to be put into 
the pocket. 


AMERICAN PATENTS. 


From the United States’ Patent Office Oficial Gaztte. 


272,448. Compinep Invector AND Evecror, Geo. H. 
Little, Peabody, Mass —Filed April 17th, 1882. 

Claim.—A combined injector and ejector in which 
the ejector feeds the water to the injector, and in 
which the water thus fed is first lifted to the ejector by 
means of a tube within the steam nozzle of the 
injector, substantially as shown and described. An 
ejector placed above the injector, as set forth, and 
having an independent tion with the overflow, 


and pm mee | to deliver the water from the ejector 
into the injector, substantially as and for the purpose 
set forth. The described method of maintaining the 
vacuum in the injector or ejector by the mixing of 
liquids of two different temperatures in the priming 
chamber, and regulating the relative supplies, sub- 
stantially as set forth. 


272,722. Froatino Caisson, Philologus H. Loud, 
Williston, 8.C.—Filed July 17th, 1882. 

Brief —(1) The caisson, provided with double walls 
forming a ballast chamber communicating with the 
caisson interior, has a stack with doors, forming an 
air lock, and valves communicating therewith capable 
of operation from each side. A suction tube extends 
below the edge of the caisson to take water with the 
excavated mate to assist in its removal. 


p erated upon each side of said doors, 
respectively, as specified. (3) In a caisson an annular 
chamber formed of double walls C D, said chamber 
having an open top communicating with the interior 
of the working chamber for the supply or removal of 
weight material. (4) The combination with the frame- 
work of a caisson, and upon the outside of the same of 
drills or stamps K K, for the purpose specified. 
2'73,098. Hotper ror Acip Carnoys, Charles 8. Joslin, 

Attleborough, Mass.—Filed April 5th, 1882. 

Claim.—In a holder for acid carboys, the combina- 
tion of the supporting standards and ratchet bar with 
the pivotted frame, and the ratchet catch provided 
with an upright handle, whereby both a backward and 
downward movement may be im d to the catch 
with one hand of the operator in order to move the 


carboy to an inclined position for pouring acid there- 
from, and to retain the point of the catch in contact 
with the notches of the ratchet bar, and whereby the 
point of the catch may be elevated preparatory to the 
backward movement of the carboy from its pouring 
position, substantially as described. 
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PETERBOROUGH CATHEDRAL. 

Arter a building has stood firmly for about 700 years, 
it is, perhaps, rather late to complain of the nature of its 
foundations; but there is, nevertheless, ample reason for 
saying that the extensive reconstructive work which has 
become necessary in the cathedral of Peterborough is the 
result of faulty foundations, It is generally known that 
the main tower of this cathedral is now in course of recon- 
struction, or more truly, that preparations are gee 
rapidly for taking it down to prevent its falling an 
‘causing the destruction of a great part of the whole eathe- 
dral. We pro here to give a short account of the 
nature of the ailure which has led to this, our remarks 
being illustrated by the group of engravings which we 
give on page 268, which have been prepared from photo- 
graphs placed at our disposal by Mr. John Thompson, of 
Peterborough, by whom the work of taking down and 
reconstruction is being carried out, Mr. J. L. Pearson, 
R.A., being the architect. 

Like most of our oldest monastic establishments, the 
early recorded history of that in which the Peter- 
borough Cathedral originated, is of very uncertain accuracy. 
The first monastery is said to have been established about 
A.D. 655 by Peada, the eldest son of Penda, the fourth 
king of Mercia, It seems to have been partly or-wholly 
built of stone, and was known as the monastery of Mede- 
hamstede. This building was robbed and destroyed by 
fire by Danes under Hubba in 870. It was rebuilt in 966 
under Athelwold, then Bishop of Winchester, but it was 

in sacked and destroyed by fire by Danes under 
Heovnend the Wake between 1066 and 1069, For some 

riod after this again the monks had a bad time of it at 
ee intervals, though the income from the land 
attached to the establishment was enormous. This 
enabled them to remain in the locality and gradually 
rebuild the monastery; but it was again almost wholly 
destroyed by fire, though it is said accidentally this time, 
in the year 1116. In 1117 John de Sais, the then abbot, 
laid the foundation of a new monastery, which was built 
partly under him and ly under Martin de Vecti, abbot 
appointed in 1133, who seems to have commenced and 
finished part of the cathedral, but the ys with which we 
are concerned was originally, it is said, built by William 
de Waterville, abbot from 1155 to 1175 or 1177, but his 
successor, named Benedict, seems to have done a great 
deal, including the painting of the oak ceiling, seen 
in Figs. 2 and 3. This, it will be remarked, is ve 
like the ceiling of part of the St. Alban’s Cathed 
As built by Abbot de Waterville the tower was a 
lofty structure much higher than that now doomed, but 
this, it is recorded, proved too heavy for the piers by 
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SECTION 
PIERS 


which it was supported, and had to be taken down nearly 
to the crown of the arches which we illustrate. The 
lantern was rebuilt, in about 1350, of less weight and much 
less height, and has so remained until now, except that it 
was surmounted by a wooden structure, which was sub- 
sequently removed, making the central tower much 
less in height than architectural uniformity with the 
general design would dictate. To remove the some- 
what squat appearance of this feature of the building 
and to add a little to its dignity, Dean Kipling, at the 
beginning of the present century, had the four corner 
turrets or pinnacles added, as seen in Fig. 9. For a long 
time these turrets gained little approval, and were known 
as “Dean’s chimneys.” This central tower then had long 
given much trouble, and the work of different periods is 
plainly discernible. The north andsoutharches are tine Nor- 
man, while the other arches are pointed as seen in Figs. 1 
and 3, p. 268, and the former were the first to show serious 
igns of weakness in themselves, and to cause deformation 
of the triforium and clerestory arches, As we have 
already said, De Waterville’s high tower had to be taken 
down use it proved to be too heavy, and it was, with- 
out doubt, the great weight of this that caused the 
incipient destruction of the foundations of the south-east 
and north-east piers, and also of the south-east pier ; for 
before the erection of the existing lantern the south-east 
pier was banded with wrought iron bands, made tight with 
wood balks and wedging pieces, forming a swathing, as 
seen in Fig, 3, This pier had, therefore, shown signs 
of crushing or crippling, and it was unwise of Dean 
Kipling to add even the weight of the corner turrets. 
Early in the present century, a strong link band of 
wrought iron was carried along the string course just 
below the clerestory of the south transept, and round 
the south-east pier, to prevent the movement which 
was going on; but this seems to have had little effect, 
unless to increase the destruction, for this transept, as 
well as the northern one, is undoubtedly weak on its 
foundations, and its settlement tended to the further 
destruction of the feeblest pier. Solid masonry was also 
introduced between the two arches next the pier to sup- 
port it, but the disintegration of the tower proceeded as 
fore, until, in spite of the cement courses shown in Figs, 
4, 6,7, and 8, which were put in about seven years ago 
—sheared and cracked a few years after being put in— 


it was decided to take the tower down to the ground 
stone by stone, and to re-erect it without the turrets; 
but if the public subscriptions which are invited are suffi- 
cient, the lantern will be carried up a stage higher than 
now. 

An examination of the tower and transept shows that 
the whole of the destruction is due chiefly to the failure of 
the two piers mentioned, though it is probable that the 
other piers have subsided a little, as well as the transepts. 
The arches and columns in the east walls of the transepts 
near the tower, and in the nave, also near the weak piers, 
are much deformed, and the string course as shown at Fig. 1 
equally show the nature of the destructive crippling. Peter- 
borough is to a great extent founded on a bog; but 
the site of the cathedral, which is about 30ft. above 
sea level, seems to be clear of this, though the marly 

vel below the foundation is very wet. It has 

n sometimes suggested that the drainage of Wittle- 
sea Mere thirty years ago, and of the town of Peter- 
borough about six years ago, may have had some effect on 
the foundations, though this does not appear evident. 
The greater settlement of the north-east, and particularly 
of the south-east, pier shows that the foundations were 
unequal ; and it is the experience of Mr. Thompson that 
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the Normans were habitually less careful of their foun- 
dations than the fourteenth century builders, and though 
their work has stood well where large stones were avail- 
able, it has often failed where the buildings were a 
considerable distance from the quarry, as at Peterborough, 
for there they used very small stones, and seem to have 
done little more than throw the irregular stones into 
trenches dug but to a small depth, and in few cases to 
have made any footings to their thicker walls, At Peter- 
borough, moreover, the lime was of a poor character, and 
the sand employed seems not to have been free from vege- 
table matter, the result being that to-day the mortar with 
which they built is little better than loose sand, and from 
the rubble filling of the weak piers it will run out like 
sand in an hour glass. It must, however, be admitted that 
the piers are not as strong or so large in sectional area as 
many others in similar buildings. Thus, Norwich Cathe- 
dral has a tower of a weight, including its a wen. ual to 
the four-storeyed structure intended at Peterborough; yet 
it has remained secure, because of its greater thickness of 
pier. The span of the Norwich supporting arch is 23ft.; 
that of Peterborough is 35ft. The height of the pillar 
at Norwich is 45ft.; that at Peterborough, to the caps, is 
53ft. The diameter of the Norwich pillar is 10ft.; while 
that of Peterborough is much less, This comparison shows 
a disadvantage at Deterborengh of about two-thirds less 
effective support. Still, the subsidence of the south-east 
pier was with little doubt the first cause of dilapidation, 
whilst the north-east pier undoubtedly yielded from similar 
causes, and contributed materially to hasten the deplorable 
condition of the whole tower. 

The section of the piers is shown in Fig. 10. Taking 
the sectional area of this at 85 square feet, and the weight 
of the stone of it and the work above it, at 13 cubic feet to 
the ton, it will be found that the weight on the piers is 
between 1600 and 1700 tons. This would not bea great 
weight, but the acting masonry of the piers seems to be 
hee. 7 for a large proportion of the interior is mere loose 
rubble, so that the piers, and especially the south-east and 
north-east, are little more than masonry casings. The stone 
of which the cathedral is built is from the Barnack 
quarries, near Stamford, and is a fine sandstone, which 
stands well. Mr. Thompson has had very wide experience 
in restoring buildings of this kind, including the cathedrals 
of Lichfield, Hereford, Bangor, Chester, and Ripon; and 
at Croyland Abbey, not a great distance from Peterborough, 
he found that the foundations were little more than rubble 
banks, with mortar, now, as at Peterborough, like loose 


sand, 

The annexed di , Fig. 11, not to scale, shows the plan 
of that part of the cathedral near the tower, and the arrows 
show the direction in which the greatestsubsidence has taken 
place, owing to the greater settlement of the piers to which 
they point. The Norman arches spring from east to west, 
and the pointed from north to south. The former have a 
rise of 14ft. 3in. and the latter of 23ft. Gin. 

From an examination of Figs, 1, 2, 3,and 5, which show 
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the filling above three of the four arches supporting the 
tower, it will be seen that the relative movement caused 
by differential subsidence of the piers and the connected 
transept and nave walls, has completely destroyed all union 
of the masonry, and this not only by disruption along the 
joint lines of the stones, but in many cases the shearing 
forces brought into play have roe stones of consider- 
able sectional area. This is particularly noticeable in 
Figs. land 2. The disintegration as shown at Fig. 2, 
which is a faithful copy of the photograph, makes it 
remarkable that active measures for preventing a fall were 
not earlier necessary. It may, however, be thought that 
this complete, instead of partial, disintegration of the 
raasonry above both of these arches was much less likely 
co cause their failure than a single crack just above the 
haunches, if the rest had remained whole and firmly con- 
nected to the main heavy outer walls. Fig. 3 is a view 
from the south, looking into the northern transept, the 
near pier on the right being the swathed south-east pier. 
Through the hole in the floor above, which is 30ft. above 
the caps of the piers, may be seen one of the windows of the 
north wall of the lantern, a portion of this wall being given 
in Fig. 6. Portions of the south and east walls are shown 
in Figs. 8 and 7. These illustrations sufficiently show that 
what might appear to be due to general decay is really the 
consequence of unequal subsidence of the foundations, and 
although the piers are weak, there is little doubt that they 
would _ oh stood if their foundations and filling had been 


The work at present going on consists in the erection of 
heavy staging from the ground to the soffits of the arches 
and in the centre of the tower; the former is to give 
complete support to the arches, while the great central 

g will be carried up to the top of the lantern, and 
then carry a steam crane, which will lower the stonework 
down to another staging carried up to the level of the 
springing of the lantern, and provided with another steam 
crane with which the material will be lowered to the 
ground. It will be seen that one crane on the central 
staging could not take the stones and lower them beyond 
the tower down the corner between the nave and transept 
walls, Two are thus necessary. Thestones will be marked 
with a view to their restoration in the places they now 
occupy. 
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The operation is one demanding considerable judgment. 
and care; but there is little doubt that under Mr. Thomp- 
son the work will be successfully carried out ; and it may 
be expected that the public liberality usually shown in 
these matters will enable the restoration to be carried out 
completely, so that the tower may have the fitting propor- 
tions originally given to it be De Waterville. 


TENDERS. 


DEEPENING AND WIDENING THE RIVER SOAR, &«. 
TENDERS received by the Corporation of Leicester for the 
deepening and widening of the River Soar and the Leicester Navi- 
gation, including concrete towing-path walls, the construction of a 
new stone weir, and works in connection therewith, according to 
plans and specifications of Mr. J. Gordon, C.E., Borough Surveyor. 
Quantities prepared and supplied by the Borough Surveyor. 


£ sd. 
Kellett and Bentley, London—accepted .. .. .. 18,69918 5 
8. W. Pilling and Co., . 
Foster and Barry, 
8. and W. Pattinson, 
Geo. Lawnom, Glasgow .. 3846 0 
A. Palmer, Birmingham .. 18,592 110 
and Sons, Dewsbury 748 15 
. Jackson, London 2 


Tue Society or Arts.—A course of three Cantor lectures on 


‘The Decorative Treatment of Metal in Architecture,” will be 


delivered by Mr. E. H. Birch, Assoc. R. Inst. B.A., at the Society 
of Arts on Mondays, April 2nd, 9th, and 16th. The first lecture 
will deal with the decorative treatment of the precious metals in 
ancient architecture, and its occasional use in Egyptian, ian, 
Rabylonian, Mede, Persian, and Jewish Architecture, as well as in 
Greek and Rome, and during the Christian Dispensation. This 
will be followed by a reference to the Bronze age; the nature and 
qualities of bronze; its earliest use in Nineveh, Babylon, Mycenz 
Etruria, and during the classic period. The subject of bronze wi 
be continued in the second lecture, when its history will be carried 
to the culminating point during the Renaissance. The Art of the 
Blacksmith, and the use of wrought iron in the North of Europe 
will then be referred to. Ironwork will be continued in the third 
lecture, and an account given of its development at Augsburg and 
Nuremberg in fifteenth and sixteenth centuries, and in England in 
the seventeenth century. The Artistic Treatment of Lead in the 
Middle Ages will then be considered ; and in conclusion the lecturer 
will make some remarks on the use and and abuse of metal work; 
on modern bronze work; on the decorative treatment of the metals, 
as applied in these days; and point to our failures and successes. 
_ oo of Metal Work will be arranged in connection with 
e lectures. 
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THE ENGINEER. 


APRIL 6, 1883. 


THE INSTITUTION OF NAVAL ARCHITECTS. 
_ ‘Tux businessof the meeting was resumed on Friday,the 16th 
“ult, at llam. The first paper read was by Mr. P. Watts, 


On a Mernop or Repucine THE oF aT 
Sea. 

The object of this er was to draw attention toa 
method of reducing the rolli 
Infiexible was in course of being designed, it was found 
necessary to accept great metacentric height in the normal 
condition, in order that when the ends were injured, or 
partially destroyed, the vessel might still have sufficient 
stability. Instead of a metacentric height of about 3ft., 
which would otherwise have been deemed sufficient, a 
metacentric height of nearly 8ft. had to be adopted. This 
gave a metacentric period of 10°7 sec.; and it was recog- 
nised that this shortness of period would necessarily tend 


to produce quick and deep rolling under conditions of sea | 


likely to be often met with, although the great beam and 
flat floor of the ship were likely to favour steadiness. The 
consideration arose whether it would be possible by some 


device to considerably reduce the metacentric height in | 


the normal condition for ordinary sea-going purposes, and 


thus reduce the tendency - roll; or to increase the resist- | 
ance to rollin, ony y the ships considerably beyond | 
that shi 


y ships under ordinary circumstances or 
to effect a combination of these results in a ter or less 
d . Several devices were discussed ; t preferred 
and adopted was the device known as “ water-chambers.” 
These were compartments across the ship into which free 
water might be admitted when it was required to reduce 
rolling. 0 com ents were originally set apart for 
this purpose—as shown in the cut—one forward and the 
other aft, the one forward being 22ft. long and extending 
from the armour deck to the upper deck, and the one aft 
14ft. long, and extending only from the armour deck to 


ELEVATION 
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of ships at sea. When the | 


| fell off somewhat in size, but series of big waves were 
| frequently met with. The ry waves were of about 
| 10°5 sec. period, and ave: rom nine to twelve feet 
| high. The ship was allowed to lie passively in the trough 

of the sea while the experiments were being made—from 
| about 9 a.m. till 3.15 p.m. The intention was to commence 
| with the water-chamber empty, and record the behaviour 
| of the ship for about half an hour, then fill up the chamber 
by stages, and take records for half an hour in each 
| condition; but the water in the chamber was dashed about 
| with such violence that, after the first two or three ex- 
periments, it was found impossible to keep the hatch open, 
'so that the water admitted at each stage after this could 
| be only very sonal estimated. Records were taken, first, 
with the water-chamber empty, then with 40 tons of water 
| in the chamber, then with nearly 55 tons of water, next 
| with 60 to 70 tons; in the next two cases the quantity of 
| water was unknown, but probably it varied in these from 
70 to 85 tons and from 85 to 100 tons respectively. As 
much water was then allowed to run in as would at that 
draught and trim, and probably the chamber contained 
120 tons out of 130 tons which it will hold when full; and, 
| finally, records were again taken with the chamber empty. 
| The author then proceeded to consider the results obtained 
at some length. Taking a mean between the results 
obtained with the water-chamber empty at 10.7 am. and 
at 3p.m., they obtained: Mean absolute inclination for 
1 deg. of mean wave slope = 5°51 deg.; mean relative 
inclination for 1 deg. of mean wave slope = 5°84 deg. And 
taking a mean between the results obtained with from 50 
to 55 tons of water in the water-chamber, and from 60 to 
70 tons in the chamber, we obtain: Mean absolute inclina- 
tion for 1 deg. of mean wave slope = 326 deg.; mean 
relative inclination for 1 deg. of mean wave slope = 
3°71 deg. Hence, by filling the chamber about half full 
of water the rolling was reduced by about 37°5 per cent. 
It will be probably within the truth to say that the water- 
chamber, when about half 
full, reduces the mean angle 
of roll by 30 per cent. when 
the ship is rolling broadside 


on amongst waves of from 9°5 


to 10 sec. mean period. Some 


further experiments which 


are shortly to be made will 
probably settle some other 


PLAN 


questions in connection with 
the matter which vet remain 
to be decided. 


The discussion was ned 


THE INFLEXIBLE. 


the main deck. But during the completion of the ship, 
and under the pressure which is always brought to bear 
to get as much out of each vessel in the way of offensive 
and defensive power as she can be made to yield, the former 
chamber, which was by far the larger of the two, was 
necessarily appropriated for stowage, so that only the after 
chamber is now available for the purpose originally con- 
templated. The water-chamber influences the behaviour 
of the ship in the following ways:—(1) By increasing her 

riod ; (2) by the friction of the water over the sides and 
=, of the chamber; (3) by the change of momentum 
in the water; and (4) by modifying the righting force 
operating —_ the ship throughout the roll. The chief 
advantage of the water-chamber is derived from the fourth 
of these, viz., the change effected in the righting force. 
The way in which it operates in this respect will be readily 
followed by regarding the water as doing the reverse to 
what is done by the men in the process of rolling a ship in 
still water. The men are timed to run in advance of the 
roll, and their weight tends to increase the heel; whereas 
the water in ‘he chamber necessarily lags behind the roll, 
.as the chamber must become inclined before the water has 
any tendency to run across by its own weight; and there- 
fore it tends to diminish the heel. Thus the effect of the 
water-chamber is to increase the righting force which 
opposes the motion as the ship heels over, and on the return 
roll to lessen the righting force, and cause the ship to move 
more slowly than she otherwise would, so that she acquires 
less angular momentum on reaching the upright position, 
thus tending to make her roll less deeply the other way. 
In the design of the water-chambers of the Inflexible it 
was the endeavour to arrange so that the water would 
move as described under average conditions of sea, &c. 
Experiments and observations were made in June last 
with the view of testing how far the object had in view in 
the design in this respect had been attained; and other 
questions, such as what height of water in the chamber 
would give the greatest quelling effect, &.; and it was 
also sought to ascertain what was the real value of the 
water-chamber in reducing rolling. The author was 
directed to proceed to the Mediterranean and conduct these 
experiments, and he had since received official permission 
to communicate the results of the observations made to 
this Institution. The apparatus used for recording the 
behaviour of the ship was prepared by Mr. R. E. Froude, 
at Torquay. But Mr. Watts was unable to carry out the 
programme contemplated on account of the ship being 
required for service at Alexandria in connection with the 
recent Egyptian difficulties. The sea-way rolling of which 
records were taken took place on the 16th of June last, 
when the ship was lying twenty or thirty miles off Alex- 
andria. On this occasion she rolled upwards of 30 deg. 
from out to out. The wind blew with considerable force 
from the N.N.W. during the previous night, but fell 
towards the morning. At 10 a.m. it was said to be of 
force 5, and it fell off somewhat during the time the 
-observations and records were taken. The sea was irre- 
gular, but its general character remained nearly the same 
while the experiments were being made, it being somewhat 
less irregular towards the close of this time, and the waves 


~ by Mr. Froude, who referred 
to the mechanical action of 
water, and explained that 
when men were employed to 
roll a ship they did work on 
her, and the greater the work 
the more they went up-hill by climbing the inclined 
deck. Water, on the contrary, tended to prevent roll- 
ing, the ship having to do work on it, and the greater 
the incline down which the water ran the more 
efficient was it. It was a fallacy to <y that it 
was the friction of the water that steadied the ship. 
Friction did harm by tending to prevent the move- 
ment of the water. Admiral Sir John Hay feared 
that space was too valuable in ironclads to spare it for 
steadying chambers. It was not against rolling they 
wanted protection when fighting guns at sea, but against 
lurching, which was quite a different thing. Mr. Morgan 
explained that fresh water might be carried in the 
steadying tank, which would thus be utilised. Mr. John 
looked upon the whole scheme as fraught with danger, 
and cited instances to prove that water getting loose in 
ballast tanks might do fearful mischief. 

Sir E. J. endorsed all that Mr. John had said, and 
hoped that it would not go out to the world that the 
Institution of Naval Architects saw no danger in the use 
of water as proposed by the Admiralty. As for yams 
loose water was the very thing to encourage it and magnify 
its evils, because, when a ship was heeled, it would i to 
hold her down like a shi cargo. Mr. Barnes pointed 
out that the tank in the Inflexible was so small that its 
use could involve no possible risk. Mr. Martell warned 
his hearers against the use of loose water, and pointed out 
that the most stringent precautions should be taken to 
keep water ballast tanks full, Mr. Samuda spoke briefly 
to the same effect. Mr. Barnes pointed out that what 
might be true of cargo steamers did not apply to men-of- 
war. Mr. Rundell said that the whole theory involved in 
Mr. Watts’ paper was based on the notion that they could 
have waves aa regular periodic time to deal with. That 
was not so, however, and the Devastation had in one case 
to wait for three weeks on the West Coast of Ireland 
before she got waves of the right kind for certain investi- 
gations which the late Mr. Froude was making. 

Mr. Watts replied, and explained that no matter what 
the variations in the wave periods, that of the ship was 
fairly constant, and in regular curves. It must be 
remembered that what they wanted to do was diminish 
the stability of the Inflexible, not augment it, as would be 
the case if the water were used as The Earl of 
Ravensworth recorded a conversation with a very able 
captain of a Cunard steamer, who gave it as his experience 
of the Atlantic that no wave theory could be laid down, 
there were so many disturbing influences at work, A 
vote of thanks was then passed. 


The second paper read on Friday was by Mr. W. W. 
Rundell, secretary to the Underwriters’ Registry of Iron 
Shipping, 


On Tonnace MeasurEeMENT, AND THE 
OrriciaAL REGISTER IN RELATION TO THE FREEBOARD 
or Iron VESSELS. 

The much-discussed topic of tonnage measurement was 

only referred to in this paper so far as it relates to the 

question of freeboard. This was an extremely technical 
paper of limited interest. The author sought to establish 


two points, The first relates to the coefficients of fine- 
ness, These coefficients had no fixed relation to ordi 
curves of displacement when expressed in percentages of 
total displacement and of moulded depth. He wished to 
show that it is possible for the same curve of displace- 
ment when expressed in percentages to truly represent 
vessels of every d of fulness or fineness from 
coeflicient “60 to coefficient 80. The curves, as already 
intimated, show the mode in which the displacement for 
different forms increases with each unit of immersion, 
Thus, the square box for each increment of immersion, or 
depth, increases throughout by equal increments of dis- 
placement. The triangular prism, with one angle down- 
wards, increases the displacement much more rapidly; at 
the second unit three times as much as at the first; at the 
third unit five times as much; at the fourth unit seven 
times, and so on to the end; and this is true whether the 
downward angle of the prism be acute or obtuse, all we 
have to consider being the rate of increase. Each curve of 
displacement indicates the rate of increase of the dis- 
ge of the vessel as unit by unit she is submerged. 
ow, if we take a vessel of a given moulded depth, say, of 
coefficient ‘70, and regularly increase or decrease the areas 
of every water line from the deck to the keel in the same 
proportion, it is evident we may obtain vessels for coefticients 
*60 and ‘80 which will have identically the same displace- 
ment curve as the one with coefficient ‘70, providing 
always that the same proportion of total displacement is 
retained for sheer and round of beam. It will also 
equally well represent vessels corresponding to all the in- 
termediate coeflicients, for by hypothesis their displace- 
ments all increase in the same proportion throughout. 
Consequently, in all these vessels the same percentage of 
buoyancy will be cut off at the same height, and any 
tables which give a different freeboard to on of them and 
for the same percen of displacement, clearly attempt 
that which is not possible. The second point he wished to 
establish was that when the spare buoyancy and the 
moulded depth of a vessel are given, any stipulation as to 
her freeboard practically defines the form of a vessel. It 
defines within narrow limits that part of the displacement 
curve which is concerned with freeboard. Take, by way 
of example, moulded depth 26ft., reserve buoyancy 30 per 
cent., and freeboards represented by 24 per cent., and 27 
per cent. of moulded depth. This difference of 3 per cent. 
is equal to nine inches, the difference of freeboard given by a 
table prepared by the author between the coefficients 60 and 
80 Was it not, then, quite correct to say that tables which 
connect percentage of buoyancy and moulded depth of a 
vessel with a fixed freeboard thereby also define in a very 
important respect the model of the vessel? Granting, in 
the absence of a complete displacement scale or any read 
means of calculating the freeboard which corresponds wi 
any required percentage of reserve buoyancy, that it may 
be convenient to have a linear scale, he would offer an 
easily-remembered one for a vessel of medium form, which 
shall correspond to a nicety with the new tables for 
steamers which have been issued by the Committee of 
Lloyd’s Register: for these new tables are purely lineal 
in character. The old Liverpool scale for wooden vessels 
may be briefly stated thus :—A fair freeboard is an allow- 
ance commencing at 2'2in. per foot for vessels of 10ft. depth 
of hold, and increases regularly by O:lin. per foot with 
each additional foot of depth. According to the new 
Tables by Lloyd’s Register, a freeboard for iron steamers 
of medium form, which under no circumstances may be 
exceeded—as half an inch deeper would apeaee render 
the ship technically unseaworthy—is as follows: 1°7in. per 
foot for 10ft. moulded depth of vessel, and O-lin. per foot 
additional with each additional 2ft. in the meuitel depth. 


The discussion was confined to a criticism by Mr. 
Martell of this paper, and an explanation that in all cases 
Lloyd’s tables been found consistent with practice and 
accurate. Mr. Rundell — > and a paper was then read 
by Mr. Henry West, Chief Surveyor, Underwriters’ 
Registry for Iron Vessels, 


On THE AssEssMENT OF Deck Erections In RELATION 
TO FREEBOARD. 

The author began by asking “ What is the object of 
freeboard? What are its functions?” Perhaps the most 
important of these are :—To limit the ship’s load ; to pro- 
vide a reserve of buoyancy, both as a margin against leak- 
age and as lifting power in a sea-way ; to assist in securing 
a sufficient range of stability ; to provide a suitable height 
of working platform, and to protect the vessel from deck 
d e, hen we consider these various functions, and 
how the conditions which call them into play vary both in 
degree and combination, we shall, he thought, be ready to 
admit that the instinct which has always led the experienced 
and self-reliant shipowner to protest against any fixed load 
line is a true one. He knows how apt a so-called “ fair 
load line” is to crystallise into a “ hard-and-fast line,” the 
enforcement of which would seriously cripple him in his 
business ; and how, on the other hand, an authoritative 
“maximum load line” would too often be claimed as a 
legalised draught, and even be used, ignorantly, under con- 
ditions which would court disaster. He then went on to 
say that the officers of Lloyd’s Register have most perse- 
veringly attacked the problem of a load line, and after 
several guasi public and more or less successful attempts, 
have at last issued an official manifesto on the subject. In 
a series of very carefully adjusted tables, with an elaborate 
preface, they have given a load line for almost every 2on- 
ceivable sbip which has been or which can be built. It 
will be interesting to trace whether, and at what stage in 
their history, these tables have secured any important 
support from the great body of shipowners, We have it 
on the authority of the compiler of the tables upon which 
the amended and re-amended tables have been founded 
that they were wm yond framed on the practice of ship- 
owners “ you would like to follow ;” and he knew no safer 
guide, in such a matter, than the experience of those 
owners whose reputation for good management and whose 
immunity from accident have justified their practice. But 
how was this formulating of the good practice of the day 
then received? For answer, he quoted from the ‘“ Final 
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Report of the Royal Commission on Unseaworthy 
Ships” :—‘* Witnesses who have examined this scheme say 
that if such a test were applied and enforced, ships which 
have hitherto made their voyages in perfect safety could 
no longer be profitably employed.” After some important 
alterations the tables were again put forward, and in the 
early part of last year were widely circulated for criticism. 
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In Table A he had 


nu ther for comparison the 
freeboards assigned Ettore ‘ables of October, 1873; 
March, 1882; and August, 1882; for vessels of medium 
form — co-efficient *74—of 10ft., 15ft., 20ft., 25ft., and 
30ft. moulded depth. He had also shown the difference 
between the free of 1873 and 1882 in columns of 
inches and of percentages. Again, in another table—B 
—he had given the same iculars for a screw steamer, 
260ft. x 34ft. x 18ft. 9in. hold, and 20ft. moulded depth, 
with ‘78 co-efficient of fineness, having a long raised 
quarter-deck 3ft. 6in. high, with bridge-house and fore- 
castle, the combined lengths of which amount to seven- 
tenths of the vessel’s length. In these illustrative cases 
the freeboard has been reduced between October, 1873, 
and August, 1882, in no instance by less that 12 per cent., 
and in one case by 34 per cent. ese figures show that 
the practice of shipowners one “ would like to follow” has 
been pared down by no flinching hand. He could not 
blame shipowners if, under the harassing pressure of 
recent legislation, they were ready to welcome a load line 
which bears the honoured name of [loyd’s, and which, if 
necessary, may be made to justify even a somewhat ex- 
treme practice. They were told the freeboard for vessels 
crossing the North Atlantic in the winter months—one of 
the worst voy: that the world knows. What do we 
find to be the difference of freeboard assigned by the 
Tables to such conditions and those for calm weather and 
a smooth sea? A matter of a few inches only. In the 
very largest flush-decked vessels which the Tables con- 
template it amounts to less than 9in., and in the smaller 
of steamers which would brave an Atlantic winter, 
3in. is the whole difference. The author then considered 
the value of deck-houses and over-deck buoyancy. The 
surveyors of the Underwriters’ Registry for Iron Vessels 
have given a good deal of attention to this problem, and 
the author now submitted for consideration and criticism 
the conclusions at which he had arrived. In approaching 
the question he started with the intention of stating for 
any vessel the mean draughts which would, with practical 
accuracy, immerse certain definite percen of the whole 
volume of the vessel, or their equivalents, The percentages 
decided upon were 65,70, 75, and 80 per cent., correspond- 
ing to reserves of 35, 30, 25 and 20 per cent. suaperey. 
These figures were not intended to indicate load lines, but 
simply to show the lines of immersion at which such per- 
cen would be reached, and were adopted because the 
committee of the Underwriters’ Registry, having deter- 
mined to give complete displacement scales on their certi- 
ficates of class, decided specially to mark the mean draughts 
which corresponded to these percen It is obvious 
that to do this for a flush-decked vessel is a matter which 
simply involves a calculation of the whole volume of the 
ship, including sheer, round of beam, and thickness of 
deck; and the preparation of a displacement scale from 
which the specified percentages, or any others, can be read 
off. But when to this displacement under deck had to be 
added an assessed value for the displacement above deck, 
the matter became more complex, and it was necessary to 
discuss some general principles, and frame some general 
rules, which should be orgy to all the cases con- 
templated. The body to which he belonged decided that 
the assessment of deck erections should be in terms of 
under deck displacement—that is to say, that each unit of 
displacement above deck should be assessed as some fraction 
of the same unit under deck. We will call this fraction 
the co-efficient of assessment. He then explained the 
method by which they obtained the following equation for 
the value of the co-efficient of assessment C:— 
SxRxrxp=C. 
Where S = the structural element—that part of the-value 
affected by strength and efficient closing-in; R = the ratio 
of displacement; r = the ratio of height; p = the element 
of position. Having thus obtained a co-efficient of assess- 
ment, if we put ¢ for the displacement of the particular 
erection to be assessed, C¢ will be the assessed value of 
that erection in terms of displacement under deck ; which 
value, added to the displacement under deck, gives the total 


assessed displacement. Of this total the displacement scale 
ie the means of at once drawing the various percentage 
ines, This method gave them an assessment which takes 
into account actual and relative capacity of the erection, 
its strength, its height, and its position, They had no 
hard-and-fast lines, no sudden ste The ship’s form and 
dimensions, the actual facts we each case, govern the 
assessment in every respect, except in the choice of the 
factor for strength and structural efficiency. This would 
be the province of the surveyor. He would choose what 
factor between 1 and 0 was applicable to the particular 
case, and he would be guided in his choice, not only b 

the strength of the erection, but also by the number, kind, 
and position of openings therein, and the means available 
for closing them. But his choice once made, the rest is a 
mere matter of avithmetic. Even this margin for 
difference of opinion might be minimised if the Classifi- 
cation Society would decide the value for S for average 
cases of each type of erection. Any departure from thi 
value, in either direction, would then have to be justified 
to, and confirmed by, the Classification Committee. 


It will be seen that this and the preceding papers are of 
much the same nature. It is no secret that a certain amount 
of rivalry exists between Lloyd’s and the body to which Mr. 
West belongs, and this led to a very animated discussion, 
al altogether from the interesting nature of the subject. 
The discussion took up much time. We can do no more 
than indicate its character here. 

Admiral Horsey held that no deck structures should be 
included in freeboard. They were not water-tight, and 
could not keep a ship afloat with her deck awash. Mr, 
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gena—and of a form easily propelled at a moderate speed 
through the water. (2) To make the pumping machinery 


for emptying the dock also serve the purpose for propelling 
it through the water. (3) By pis tas the dock such a 
sectional form that by means of water ballast it may be 
careened over first one side and then the other up to the 
keel line. No. (1) may be best explained by reference to 
the drawing. No. (2): the means proposed for this is 
utilising the machinery for pumping out the dock for pro- 
pelling it by means of the water di i 
direction to which the dock is to be propelled. The 
om, best known of this system of propulsion is that of 
H.MS. Waterwitch, but which, com to similar ships, 
such as the Viper and Vixen, propelled by twin screws, 
did not give such a good result of speed for power. Thus, 
the Waterwitch gave only 9°3 knots, with 760 indicated 
horse-power, whereas the Viper gave 9°6 knots with 
696 indicated horse-power. This difference seems to the 
author to be fully accounted for by the small propelling 
area of the water jets, only about 5} square feet in the 
Waterwitch, whereas the disc area of the two screw pro- 
pellers was 127 square feet in the Viper, or as 1:24. In 
ships of the usual construction the water jet propellers 
seem to be difficult of ee in consequence of the 
large inlets and outlets that would be required for the 
passage of the water to give a good result as compared 
with screws or paddles. In the case, however, of a floating 
dock, the case is quite different. Here large pumping 
power is required for emptying the different com ents, 
and this can be distributed along the “— of the dock on 
either side; and although the power for emptying the 
different compartments of the dock would not S required 
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Withey explained that deck erections were considered 
good on the north-east coast, because they extended to the 
side of the ship, and were, as far as possible, entered from 
the top. As to freeboard, it should not be forgotten that 
simple buoyancy was of no use to keep a ship afloat until 
she to sink, and what it ought to be was determined 
by conditions varying with the ship and her cargo. He 
never could help ag > the Board of Trade rules pre- 
pared by Sir Digby Murray with astonishment that 
any great maritime nation like this could consent to be led 
by such utter nonsense. At the same time the question of 
load-line must not be left to captains and owners only, or 
Meu f would overload. One of his own built steamers he 

seen loaded with 11 per cent. more cargo than she 
~~ to carry. He supported the fi iven in Lloyd’s 
Tables. They were not perfect, a oe were very 
good. He then explained that the well-decked vessel was 
really the outcome of the old steamer with flush deck 
and high bulwarks. On thedeck they had gone on build- 
ing up, first a forecastle, then a poop, then a bridge-house, 
and thus had added to the pene 4 of the ship instead of 
detracting from it. The well-decked ship was safer than 
any other with close bulwarks. 

. Martell, speaking at some length, endorsed all that 
Mr. Withey said, and ably defended Lloyd’s action and 
the tables they had issued. He thought there was too 
much science about a somewhat simple matter, and he 
caused some amusement by humorously pointing out that 
S in Mr. West’s formula might be made to stand for 
“ surveyor,” and that the first step in working the equation 
would be to “square” him. 

One gentleman spoke as a shipowner, and hoped that the 
Board of Trade and Lloyd’s could make up their minds 
and settle something. As to captains, no two of them 
—s what was right; and as to cargo, the ship was 
often chartered to carry so much dead weight, the ship- 
owner did not know of what, till it came to be put on board. 

Mr. White bore testimony to the soundness of Lloyd’s 
Rules, and criticised those of Mr. West. Mr. Raylton- 
Dixon held that deck houses should not be included as 
surplus buoyancy. Mr. John held that’ the question 
could not be settled properly unless due consideration was 
paid to the strength of the ship, and especially of those 
portions above the load line. 

Mr. Rothery endorsed all that Mr. Withey had said, and 
held that some conclusion ought to be arrived at by all 
parties concerned. 

A few more remarks were made, and Mr. West replied 
very briefly, pointing out that the formula provided just 
what Mr. Martell wanted, and could be worked by a fairly 
educated school-boy. 


The next paper read was by Mr. Rennie, 
On a SELF-PROPELLING, SELF-CAREENING FLoatine Dock. 


The author proposed to make the dock of (1) suitable 
form and strength, so that ships may be easily ducked 
without the use of either gates or caissons—as at Cartha- 


to the extent necessary for propulsion, even at a very 
moderate speed, there would be no disadvantage in ha 

a surplus power for that purpose. The maximum s 
that seemed to him to be necessary for a floating dock to 
be propelled to its destination, or from port to port, should 
not exceed five knots, and probably four knots would be 
found sufticient. The propelling power for such a speed, 
with the necessary propelling area, such as would be con- 
sidered a proper proportion if the paddle or screw were 
adopted, could easily be distributed in several sets of pumps 
and engines, with separate suctions and discharges, on 
either side of the dock ; the area, pressure, and velocity of 
the discharged water being made in proportion to the pro- 
pelling speed required. In the drawing shown, which is 
for a dock 350ft. in length, and suitable for ry we 4000 
tons weight, six sets of engines, pumps, and discharging 
nozzles pis shown on pag 9 ‘hich may be compared in 
their disposition to the oars or paddles of a boat or 
canoe, (3) The careening of the dock would be effected 
by utilising the pumping machinery for filling the water- 
ballast bers on either side. The engines would then 
be stopped and all made secure for careening, when the 
sluice valves on the side to be raised out of the water 
would be opened, the dock would gradually heel over, and 
assume the position shown in the engraving. The form of 
the section, the centre of gravity of weights, and the weight 
of water-ballast have all to be carefully considered and cal- 
culated, in order that the dock may be careened over, so 
as to expose the under-water part up to the keel. When 
one side is done the same operation can be performed for 
the other side. 

No discussion worth recording followed this Paper, 
which was read indeed to about a dozen members. . 
Liggins praised the idea, and Mr. Stanfield, of the firm of 
Clark and Stanfield, as was to be expected, did not. A 
vote of thanks was passed, and this terminated the 
morning proceedings. 

At 7 p.m. the proceedings were resumed. The first paper 
read was that by Mr. Froude, which we published in our 
impression for March 23rd. No discussion worth the name 
ensued. The following paper by Mr. J. Hamilton was then 
On THE SPEED AND Form or StreaMsHips CoNSIDERED IN 

Retation To LenetH oF VoyacE. 

The author stated that he had attempted to look at the 
subject dealt with from the shipowner’s point of view, and 
for this purpose the accounts relating to an actual vo; 
had been carefully analysed, and put at his bya 
steamship owner interested in these matters. e items 
in the accounts referred to have been split up into six 

1 ight or revenue.—The quanti cargo 
on teenie always taken as the total dead-weight 
a weight of coal required for the 
whole voyage. 
(2) The cost of coal burned on the voyage.—The quantity 
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of coal required per day is taken as being in direct pro- 
portion to the power developed in driving the vessel, and 
a fair reserve supply is added, one-third being allowed for 
twelve knots, two-fifths for ten knots, and one-half for 
eight knots, on the principle that the time during which 
the vessel would be exposed to retardation, due to strong 
winds, would be in about the proportions of 4, 5, and 6. 
The voyage referred to took 274 days, and the coal burned 
was at the rate cf 43} tons per day, giving 1200 tons for 
the voyage, 400 tons reserve coal, and leaving 1900 tons for 
cargo. at 10 knots and 8 knots speed the voyage would 


extend over 33 days and 41} days respectively, and the 
coal per day taken in proportion to the power correspond- 
ing to the speed will be 26 tons for 10 knots, and 13 tons 


for 8 knots. At 10 knots the coal required for the voyage 
will therefore be 33 x 26=856, and taking 342 for 
reserve, 2202 tons are left for cargo. At 8 knots the coal 
required would be my x 13 = 536, and with reserve of 
268, leaving 2606 tons for cargo. 

(3) O:l waste and engine-room stores.—This item is sup- 
posed to increase or diminish in proportion to the power 
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The results of this comparison are represented 


graphically by curves. Here, then, is an example 
of a vessel, taken from actual practice, which is being 


driven at a speed too great for economical steaming on a 
voyage of 8000 miles, and we find that the earnings in a 
given time would be increased by reducing the speed con- 
siderably on such long voyages. After referring to dia- 
grams illustrating certain points, the author went on to 
say that they would see that in an Australian voyage, say, 
of 12,000 miles, the profits would be doubled by runnin 

the vessel they were considering for mg | given number o 

voyages at the 7 of 8 knots per hour instead of 12 
knots, the rates of freights, dues, cost of coal, &c., being the 
same. He did not know if shipowners realised that what 
may be the most economical speed for a short voyage may 
be ruinous for one of twice the ye but, on account of 
the necessity to provide coals for the whole voyage, it is 
so. The common practice, however, is to try to evade 
this necessity by converting a long voyage into two or 
more shorter ones, by calling at ports on the way, when 
possible, to re-coal. It is not always possible, however, and 


with the present system, and it would, therefore, be prac- 
ticable to add such a code of course signals to the present 
system, leaving it optional either to signal the course or not, 
In any case it would be well to have every signal in a 
course code to consist of always the same number of blasts, 
so that there would be certainty as to whether the whole 
signal had been heard. A three-blast code is sufficient to 
divide the com card into eight arcs; a four-blast code 


_ would divide it into sixteen arcs. If the signals consist of 


the same number of blasts or notes, there must be at least 
two kinds of blasts, say short and long, or high-pitch and 
low-pitch, or continuous and intermittent—that is, a clear 
note and a trill, All these variations have been exhibited 
by different inventors, .A very suitable high and low-pitch 
whistle for steamers was exhibited at the late Exhibition 
of Marine Engineering by Messrs. Smith and Sons, 
Nottingham. The suggested code of four-blast signals can 
be taught in a few minutes to anyone who can box the 
compass. It has only to be understood ; it is not necessary 
or even advisable to commit it to memory. He would de- 


scribe the signals as for aclear noteandatrill, which he would 


DIAGRAM OF HOGGING AND SAGGING STRAINS, TO ILLUSTRATE 


developed by the engine, or as the coal burned, which 
would be a measure of the heat produced, and therefore of 
the oil, &., used. 

(4) Lights, dues, pilotage, and all expenses of this nature, | 
which are chargeable each voyage, and depend on the size | 
or tonnage of the vessel, and not on the cargo carried. 

(5) Cargo dues, stevedoring, brokers’ commissions, and all | 
similar expenses which depend on the cargo carried. This | 
is assumed to be always in proportion to the freight, the | 
rates being regarded as constant. 

(6) Wages of officers, engineers, crew, &c., victualling and | 
provisioning the ship, and all expenses belonging thereto. | 
This is assumed to be a fixed sum for a given length of time. | 

The number of voyages that would be made in a given 
time would be as the speeds, namely, as 12, 10, and 8, if | 
the time spent in port followed the same proportion, but | 
this will be regulated by the dead weight put in or taken | 
out. In loading, the total weight being the same in all | 
cases, the same time will be taken up per voyage, but in | 
discharging only the cargo is put out, and the time in port 
will vary as the quantity. Allowing, therefore, a day for 
every 426 tons put in or taken out, we have 8 days to load 
and 43, 5, and 6 days per voyage for discharging. This 
added to the steaming time gives 40, 46, and 55} days 
required per voyage, at 12,10, and 8 knots respectively ; 


is at best a doubtful expedient, as can be easily shown. 
He next dealt with four types of ship, as in Table II. 


: |S Coal per day at 21b. 
| Dimensions. } 8 HP. per hour. 
a 
| 2 | w/ 12 
Length. Breadth knots /knots | knots 
j | Tons. 
A | 828°7 | 85°1 | 20°05 | 4200 | 9°36 | 685 | 15°5 | 271 
B | | 38-2 | 20°40 | 4200 8°10 | 610 | | 29°5 
| 
C | 286°0 | 85°1 | 19°95 | 4200 | 8°16 | “734 10°1 | 20°4 | 39°83 
D | 260° | 40-8 | 18-90 | 4200! 6-61 | | | 48°40 


For the vessel marked A, 12 knots would be more econo- 
mical than 10 knots for voyages up to 5000 miles, but for 
longer voyages 10 knots would pay better. For B, the 
best returns would be got by running on voyages under 
4000 miles at 12 knots; between 4000 and 7500 at 10 knots; 
and above this at 8 knots. For C, on short voyages under 
2000 miles, 12 knots is the best; for voyages between 
2000 and 5200, 10 knots is most economical; and for 


longer voyages, 8 knots. For D, 12 knots, under | 


1400 miles ; 10 knots for 1400 miles to 5200 miles; and 


MR. SMITH’S PAPER, 
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PAGE 240. 


call U andR. For clearand trill may be substituted short 
and long, or high-pitch and low-pitch; the sounds U and 
R being the same as the words “ you” and “are,” the 
signals are easily spoken with these names for the blasts, 
Any eighth part of a given line can be indicated by the 
word left or right, three times. Thus “left right left” 
would mean of the left half take the right half, and of 
that again take the left half. That would be the third 
eighth part from the left. In the same way, right left 
left would be the fifth, and right right left the seventh, 
from the left. If, now, we had two such lines, we could 
indicate any of the sixteen parts by prefixing one word 
to tell which of the two lines the part is in, For the 
two straight lines we may substitute two curves, say the 
two semicircles of the compass-card, and for right and 
left we have east and west. To distinguish which of the 
two semicircles the part is in, we have to say north or 
| south, We may now put in R and U for these. The first 
| blast would always be read to mean north or south, and all 
| the other blasts will be read east, or else west. As there is 
, an R in north and a U in south, say R for north and U for 


| south. East is on the right of a map; say R for east; and 


| as there is a U—or rather two—in west, say U for west. 
Let the signal given be RU UR. The first blast R 
denotes the northern semicircle. The second blast U 


or in 360 working days, say, 9 voyages, 7°8 voyages, and 
6} voyages. Making use of these figures, then, poe ude 
the comparison on the principles already described, he 


had 


worked out the comparative earnings for speeds of 10 knots 
and 8 knots, and placed these alongside of the figures 
relating to the actual voyage in the following table. The 
total dead weight was 3400 tons :— 


12 knots. 


TABLE I, 
10 knots. 


8 knots. 


time..27}days Steaming time. .33 days 
tons Coal, 26 tons 


| 
| 


856 tons| per 


Steaming time..41} da; 
Coal, 13 tons add 


1900 at 


@on .. .. 
(4) Lights, &c. 415 


(5) Cargo dues 706 
— 1,954 


4,246 

£4,246 x 9=38,214 
15,714 

£22,500 


tess item (6) 


5,33 
£5,831 x7°$=41,581 
Less .. .. .. 15,714 
£25,867 


6 
£6,724 x 6}=43,706 
Less .. 15,714 
£27,992 


70 | sum on the wrong side of her ledger. At even the very 


8 knots for longer voyages, always p oviled that the denotes the quadrant forming the western half of that semi- 
by dead 


circle. The third blast U denotes the four points formin 
part of thesubject wos illustrated by diggcams of curves, the western half of that quadrant. The fourth blast 
It would then interest them to kn«. that the dif- | defines the two points forming the eastern half of the _ 
ference in money-earning power, even ai such a low! ovis t points, or the N. W. b. W. two points. The 
speed as 8 knots, is, between A the most efficient | RU UR has evidently been read north west west east. 
and D the least efficient, quite equal to the dif-| When the principle of successively halving an already 
ference that we find existing between one steamshi 


P| indicated arc, and taking that half which is denoted by 
company that makes and divides handsome dividends, and | the blast is once comprehended, the mind itself provides 
another whose operations result in periodic calls being | 


a compass circle diagram, which it divides, as indicated, at 
| made on the shareholders. Ona voyage to Australia, for | each blast, with the mind rs e fixed the: only the Es 
“instance, it might amount toa difference of 100 per cent, , indicated, bie nA naming the parts. ‘The compass circ 
At 10 knots’ s the sharp ship would earn five times | having been divided into sixteen through the car- 
that of the full one, whilst at 12 knots speed A would have — 


_dinal points, the middle of each division is a course with 
a handsome sum at her credit, whilst D would have a like | “ by” in it on the com No discussion followed. 


slowest speeds the fine forms are superior to the fuller | 


types. A very brief and uninteresting discussion followed. Ox a MetHop or OBTAINING THE ae DisPLACEMENT. 
1x Desigyine 

The next paper read was by Mr. J. McFarlane Gray, tay wi way 
On Foo Sienauuine. ‘little preliminary calculation, a very close approach to the 

The author proposed a new system of signalling. In| correct displacement may be ensured, and in which the 
the system of fog signals at present in operation the signals | error will always be so small that keeping the offsets for 
consist of one, two, or three blasts. A code in which each | the loft and for the model full or fine, as the case may be, 
signal would consist of four blasts would not interfere ' will be sufficient to rectify it without necessitating an 
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Steaming 
Coal, 43} 
per day......12 mS per day ...... day......536 tons 
Reserve 400 tons Reserve ........0%¢ ......268 tons 
1600 1198 724 
FreighS, 2202 at Freight, 2606 at 
6,200| £358. .. =7,156| £858 .. = 8,4 
(2) Coal, 1200 at Coal, 856 at |Coal, 536 at 
12s. 5d.= 745 12s, 5d. = 531 12s. 5d.= 382 
& .. .. 389 
Lights, &. .. 415 | Lights, dc... 415 
| Cargo dues .. 817 | Cargo dues .. 960 
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alteration of the lines, whereby much valuable time will 
be saved. All naval architects who have some practice in 
designing ships know that lines which appear as diagonals 
in the body plan, if they are expanded in the half-breadth 
plan, greatly help to fair the vessel—much more so than 
the J lines usually used to fix the shape of the vessel. 
The author discovered that when he began to analyse the 
bilge diagonal, he found its coefficient of fineness to come 
very near to the midship section cylinder coefficient of the 
same vessel. He then calculated all coefficients for a 
number of vessels, and found that the bilge diagonal 
coefficient bears a certain relation to the midship section 
cylinder coefficient ; being about equal to it in very full 
vessels, and getting gradually larger than the midshi 
section cylinder coefficient as the ships get finer, thoug 
not in the same ratio, and on this fact he based his con- 
clusions. No discussion followed, no doubt because of the 
lateness of the hour. 

By an error the diagram pertaining to Mr. Kemp’s 

per on “Steam Yachts” was given last week to illustrate 
Mr Smith’s ag on “Hogging and Sagging Strains.” 
We now give Mr. Smith’s diagram, page 262, while that of 
Mr. Kemp will be found in its proper place on page 273. 


LETTERS TO THE EDITOR. 
correspondents, 


THE PRINCIPLES OF MODERN PHYSICS, 
Srm,—In answer to ‘‘ Student’s” problem on the ‘* Conservation 
of Energy,” in your issue of 16th March, I would reply that the 
ition of the centre of gravity of the mass before, and of its pro- 
ucts after combustion, remains unaltered ; if they descend to the 
earth again the energy given out was exactly that expended in 
raising the coal, if they ascend the volume of air that must descend 
to supply their place will give out precisely the same amount. 

In the case of the spring, its energy is expended in stretching the 
platinum wire, and, as it dissolves, the wire again gives out this 
energy in contracting to its original length. H. V. L. M. 

Dublin. 

LINKS IN THE HISTORY OF THE LOCOMOTIVE, 

S1r,-—The vertical cylinder engines of the Dublin and Kingstown 
Railway having only four wheels, they pitched and rolled exces- 
sively when running at even moderate speeds, and to remedy this 
defect a pair of wheels was placed under the footplate. As, 
however, the original weight on the driving wheels was not more 
than was y for ion in slippery weather, it was 
considered imperative that means should be provided by which the 
most of that weight could be available when required, and the 
enclosed tracing shows the arrangement which I proposed, and 


which the locomotive superintendent adopted to meet the case 
On the shaft A were short levers B at each axle box, Keer sehen 
gripped the ends of the levers C, the other end of which acted upon 
a spiral spring, the pin D becoming the fulerum of the lever C. 
‘When the wheels were on the rails the worm-wheel E was actuated 


oe I'd drink it.” Another whom I well know oft says to him- 
— 


Invention is an art, or perhaps a e, 

By which one hopes fame. 
Just as the weary man beholds his prize, 
Another snatches it before his eyes. 

Invention, goddess of ad t, we 

Devote our time and talents not to thee ; 

For, let us love and serve thee as we may, 

Poor is our anxious lot, and poorer still our pay. 

But my belief is that the goddess never intended her votaries to 
serve for nought; and that if human tions did not stand in 
the way they would get their dues, to the great advantage of all 
who in any way profit by invention. DWARD HOYLE. 

Pl t View, Todmorden, April 2nd. 


S1r,—Having had many years’ experience in patents and inven- 
tions, I venture to trespass upon your s to make some remarks 
upon the Government New Patent Bill, To commence with the 
fees, few will find fault with the preliminary ones of £1 and £3, 
also making the fees payable the fourth year instead of the third is 
a step in the right direction; but as regards keeping the second 
and third fees at the old figures—viz., £50 and £100—I most 
emphatically protest against such a course; indeed, I will go 
further and say that if the Government is not prepared to offer 
anything better than the retention of these oppressive fees they 
had better leave the Bill alone. In the first place, seeing the large 
surplus revenue yielded by the Patent-office, there is no financial 
necessity for keeping to the old figures ; and in the next place, I 
am prepared to prove that these prohibitive fees are a positive bar, 
not simply to the inventors of the working class, but even to men 
whose means are far more ample. 

Irrespective of the question of means, it should be borne in mind 
that but a small percentage of even good patented inventions 
yield profitable results, from various causes, such as the com- 
petition of kindred patents, limited sphere of application, 
prejudice, and many other reasons, Again, it is well known by 
those who have brought out successful patents that it is frequently 
necessary to patent fresh additions and improvements developed in 
practically carrying out an invention. I have myself had to main- 
tain five patents for an invention and its development; so in such 
a case itis not a mere matter of £150 to cover the second and 
third fee, but of £750 spread over a year or two longer. Some 
years ago I devised an effective improvement upon an existing 

tent and offered it to the patentee; but, while fully acknow- 
edging the value of my invention, he could not entertain it, simply 
because he had already got three patents to maintain. Now, if he 
could only bave secured the patent for an inclusive amount of, 
say, £20 or £30, he would most willingly have taken it up and paid 
me a good consideration for it. 

It would occupy too much space to instance numerous cases 
where nothing but the high fees prevented people from securing 
really good inventions, and after a few years they have had the 
mortification of seeing their identical inventions patented and 
successfully brought out by others. I consider that the outside 
charge for the fourth year’s fee should not exceed £10, and the 
seventh year’s fee should not exceed £20; this would bring the total 
amount of fees to £34. This would still leave the total cost of a 
British patent at many times more than that of an American 
patent. The increase of the period of the provisional protection is 
a much-needed step, because the existing period is quite inadequate, 
being practically only four and a-half months before it is necessary 
to give notice to proceed, 

With regard to the duration of a patent I am decidedly of 
meng that fourteen years is too short. It is a well-known fact 
that it is rarely that an inventor can develope and get an invention 
taken up in less than three years, frequently it is more than double 
this period, leaving only seven years to reap any profit from it; 
therefore twenty years would only be a fair and reasonable 
duration, beyond which no extension need be granted. Respecting 
the question of searching to see that one does not inadvertently 
patent an invention which has already been patented by some one 
else, the existing state of things is most unsatisfactory, and no 
Patent Bill can be considered complete which does not embrace 
some remedy. It cannot be expected that an inventor can wade 
through all the blue books to ascertain whether he has been 
anticipated. Ifa man can afford to pay from £5 to £20—which 
the majority of patentees perhaps cannot—to a -— firm of patent 
agents, he can have a search made and stand a fair chance of 
ascertaining what has already been done. I have adopted this 
course, and in two cases have thus been saved from throwing my 
money away in obtaining a valueless patent. Upon another 
occasion by having a search made it stopped my entering into an 
TT with an inventor, as I found out to his dismay that his 
identical invention had already been patented some years before. 

Now I contend that what a good patent agent can do, an efficient 
staff of searchers could do much better and far more economically, 
and for which purpose certain moderate fees could be charged, and 
even if these fees did not cover the cost of maintaining this staff 
the revenue of the Patent-office would be quite able to bear a part 
of the expense. If after such search the would-be patentee is 
shown that he has been anticipated, and he still persists in proceed- 
ing with his patent, he has only himself to blame for throwing his 
time and money away. 


by the worm F and handle C above the footplate. 


London, March 29th, Hunt. 


STEAM POWER ON TRAMWAYS, 

Sir,—We notice among your ‘‘ Railway Matters” in the last 
issue of THE ENGINEER & pene calculated to mislead. We 
shall therefore be obliged if you wi Bp min us to explain that we 
are informed the four engines supplied by us to the North Stafford- 
shire Tramways are to be placed on the Stockton lines—where we 
have already a number running—in order to keep engines of one 
type together, as far as possible. The twenty-one locomotives 
mentioned can hardly be intended to replace four of our make 
alone, as several machines by other makers are also working the 
North Staffordshire lines. MERRYWEATHER AND Sons. 

Greenwich-road, London, April 4th. 


PATENT LAW REFORM. 

S1r,—The Government Bill is a step in the right direction, but 
it does not go far enough. It does not offer sufficient inducement 
to skilled workmen to make their work a study, and give to the 
world the benefit of their experience. They have their ideas, and 
they keep them in the hope of time making thing of 
them ; but they pass away, and in most cases their treasure—for 
such it must be considered—is buried with them, It is easy for 
some of them to invent; but if they try to make a penny out of 
their invention then their difficulties and troubles begin; and if 
they can do nothing with their invention except putting it under a 
bushel, whose loss is it? What is milling in England at present? 
Nothing ; we simply cannot compete. What is the Lancashire 
cotton trade? I could put my finger on inventions that would 
revolutionise both; soI think. But one man mentions his idea to 
the foreman, and he goes and patents it; another is asked by a 
manufacturer how he would do so-and-so, and the manufacturer 
goes and patents his suggestion at once—no acknowledgment in 
either case. Ican give the names. So long as this abuse is per- 
petuated, so long improvement will be held in check. The crude 
idea, whether of the rich manufacturer or of the poor workman, 
wants protecting for a sufficient time with as little expense as 
possible, so as to enable even a to Layee | apin. If the rich 
man neglects to secure his idea, it will be folly of which he will 
hardly be guilty a second time, But it is the pence man who 
needs taking care of ; the pounds will take care of themselves, In 
doing him justice we may be sure that no injustice will be done to 


In 1 » permit me to ask the framers of this Bill why 
inventors—whoare at last slowly becoming recognised as benefitting 
the community at large—are still to be singled out and taxed in 
order to make a large surplus revenue for the Patent Department, 
and swell the Chancellor of the Exchequer’s Budget? I further 
should be glad to know why is it one man who writes a book, which 
is practically the fruit of his brains, can secure a copyright for a 
trifling sum, while another man who creates an invention—which 
is equally the fruit of his brains—should be saddled with such an 
altogether disproportional tax. A. L. G 

London, April 4th. 


THE SMOKE ABATEMENT EXHIBITION, 


S1r,—I have read with much satisfaction your quotations from 
my letter, and your very proper comments. Mr. D. K. Clars, in 
his reply, is wrong on several points. Chimneys are still generally 
constructed 14in. by9in. This allows of the gentle ascent of acolumn 
of air, sufficient in volume to carry off the foul products, and of 
any kind of grate to be used without frequent chimney sweeping. 
Boys used to climb chimneys, not men, unless they were remarkably 
small. Chimneys or flues, 9in. by 9in., or 9in. in diameter, are very 
rarely used, hen they are, the owner or occupier has to use the 
most contracted forms of grate. It is the fire-places below the 
chimneys that are contracted, not the chimneys themselves. 
Chimneys at top are never throttled by experienced men, and to 
such men the gimcrack contrivances sometimes used are a subject 
of derision or of indifference. The aperture at top should always 

equal to the aperture below when the register door is thrown 
open. A suitable size is a diameter of 10in. for ordinary fire- 
places, and llin. or 12in. for large fire-places and kitchens, 
Chimney-pots are sometimes too small, and the occupants of the 
houses have therefore to put up with smoky chimneys, or close 
and stuffy rooms, in unblissful ignorance of the cause. Many 
years ago 6in. drain pipes were used for flues in a large 
metropolitan workhouse, but they had all to be removed and 
proper chimneys constructed at the expense of the unfortunate 
ratepayers. Mr. Clark himself was suspicious of something being 
wrong, as he expressed it to me, when my own grate was “‘ tested.” 
However, another little mistake has just been discovered. It 
appears by a report published in the Sanitary Record that one of 
the fire-places for domestic use selected for public approval emitted 
air for two hours at from 380 deg. to 440 deg., and that the velocity 
of discharge of the heated air averaged 120ft. per minute during 
the trial, making a volume of 13,000 cubic feet of heated air 
delivered per hour. Such temperature is vastly in excess of what 


anyone else, little inducement is there at present, that one 
workman said to me, “ Before I’d spend my money on an experi- 


is now used in the hot rooms of Turkish baths, and fit only for a 


baker’s oven. 


I would quote extracts from letters to me by Captain Douglas 
Galton Dr. Siemens, and Dr, Alfred Carpenter, if my statement 
respecting them was seriously impugned. 

venstower, Ravenscourt FREDERIOK EDWARDS. 
Park, W., April 4th. 


BRACED IRON ARCHES, 


Srmr,—I remember, a short time since, some letters and corre- 
spondence appeared in your paper concerning the strains on crane 
posts, which was highly interesting until it became too mathemati- 
cally complicated for ordinary individuals, and was at last cut short 
by a very simple and able explanation and by Mr. Bidder. 
There appeared to be some doubt as to the calculation of strains in 
braced iron arches, and I know of no work treating of the strains 
in cast iron girders of the same form, cast either in one piece or 
bolted together at the centre. Rankine himself says, while on the 
subject of ‘‘ Braced Iron Arches,” page 569, that “‘the exact deter- 
mination of the state of stress at different points becomes a problem 
of almost impracticable complexity.” This is when the rib is con- 
tinuous at the crown, but in all small-span bridges which have 
come under my notice the rib is continuous at the crown, and 
therefore the remark applies. He then gives an approximate solu- 
tion, which I confess is beyond me. I have no doubt the problem 
is excellently solved in other works, but I would like to see some of 
your scientific and mathematical, but at the same time practical, 
readers show simply, and without we calculi, &c., how we 
are to arrive at the sectional area of the upper and lower flanges 
at centre and quarter span of girders having a horizontal limb to 
carry transoms, roadways, &c., and a flat arched girder beneath to 
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receive and transmit to the abuments the strains which would be 
received by the lower flange and web if the girder was of the p 
proportionate depth. I believe that the various members of 
of this sort bear a certain proportion to each other, which varies 
but little. Again, how do we arrive at the stresses on the spandril 
bracing, and quent sectional area of bars in the case of built 
girders of wrought iron? I should also like to hear some opinions 
as to the fixing the girder at the ends. Is it better to give it a 
horizontal bearing as in ordinary girders, as at A in sketch, or to 
spring it off a cast iron bed-plate at right angles to the flanges, 
firmly bolted back through the abutment, as at B? And lastly. 
how does temperature affect compound girders of this sort, and 
what allowance should be made for it in girders of short spans, say 
up to 100ft? J. 0. ©. 
April 4th, 


DESCRIPTION OF A CIVIL ENGINEER. 


Ir is a rather curious fact that the description of a civil engineer 
which was written by Tredgold, and has in part been so frequently 
quoted, has never been given in full, except in the address of Mr. 
C. Hutton Gregory, C.M.G. It was written by Tredgold when an 
honorary member of the Institution of Civil Engineers, at the 
request of the Council, and is as follows :— 

‘Civil engineering is the art of directing the great sources of 
power in nature for the use and convenience of man; being that 
practical application of the most important principles of natural 
philosophy which has, in a considerable degree, realised the antici- 
pations of Bacon, and changed the aspect and state of affairs in 
the whole world. The most important object of civil engineering 
is to improve the means of production and of traffic in states, both 
for external and internal trade. It is applied in the construction 
and management of roads, bridges, railroads, aqueducts, canals, 
river navigation, docks, and storehouses, for the convenience of 
internal intercourse and exchange; and in the construction of 
ports, harbours, moles, breakwaters, and lighthouses; and in the 
navigation by artificial power for the purposes of commerce, 

** Besides these great objects of individual and national interest, it 
is applied to the protection of property where natural powers are 
the sources of injury, as by embankments for the defence of tracts 
of country from the encroachments of the sea, or the overflowing 
of rivers; it also directs the means of applying streams and rivers 
to use, either as powers to work machines, or as supplies for the 
use of cities and towns, or for irrigation; as well as the means of 
removing noxious accumulations, as by the drainage of towns and 
districts to prevent the formation of malaria, and secure the public 
health. This is, however, only a brief sketch of the objects of 
civil engineering, the real extent to which it may be applied is 
limited only by the progress of science; its scope and utility will 
be increased with every discovery in philosophy, and its resources 
are unlimited, and equally so must be the researches of its 

rofessors. 

“The enterprising Hollanders towards the close of the sixteenth 
century first separated civil engineering from architecture, under 
the title of hydraulic architecture; their example was followed in 
France towards the end of the seventeenth century, and soon after- 
wards was systematised in the great work of Belidor on “‘ Hydraulic 
Architecture.” 

“One of the great bases on which the practice of civil engineering 
is founded is the science of hydraulics; every kingdom, every 
province, every town has its wants, which call for more or less 
acquaintance with this science. Water, which is at once the most 
useful of the necessaries of life, and the most dangerous element 
in excess, when limited by the laws of this science is rendered the 
best of servants; the rolling cataract which nds its powers in 
idleness may be directed to drain the mine, to break the ore, or be 
employed in other works of labour for the use of man; the streams 
are collected and confined in canals for inland traffic; harbours are 
formed to still the raging of the waves of the ocean, and offer a 
safe retreat to the storm-driven mariner; and ports are provided 
with docks, to receive the riches of the world in security—hence 
arose the term hydraulic architecture; but it was too limited, the 
various applications of water had rendered the natural supplies 
inadequate to the wants of man, till he discovered that, combined 
with heat, it formed a gaseous element enducd with energies not 
less powerful than the falling cataract; its steam, confined and 
directed by science, became a new source of power, which in a few 
years altered and improved the condition of Britain, and we are 
every day witnessing new applications, as well as the extension of 
the older ones to every part of the globe.” : . 

This description appeared only iv an abridged form in the 
charter. The description is remarkably comprehensive, though it 
does not now embrace all the fields of engineering. It is, however, 
of much interest, and will no doubt be refi to at the annual 
banquet of the Institution which takes place to-morrow. 


“On the Govern- 


THE GOVERNMENT PATENT BILL.—A pa 
man Wood at the 


ment Patent Bill” will be read by Mr. H. 


meeting of the pee Arts on the 18th inst.; Mr. R. G 
Webster, Q.C., in the chair, 
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EFFECTS OF SHOT ON STEEL-FACED PLATES AT ST. PETERSBURG. 


Fict. 


blished a 


Ix Tu of December 8th, 1 we 
report of the competitive trial of Cammell’s— Wilson’s— 


steel-faced and eider’s steel plates at St. Petersburg, 
iving cuts showing the effects of three rounds fired at 
Schneid er’s, and one round at Cammell’s plate. It will be 
there seen on reference that Schneider’s plate was quite 
round very well, and apparently a second one , but 
this latter result could only be judged of by the appear- 
‘ance of the back, the like those at Spezia, having 
been insufficiently held up by bolts, and having become 
dislodged and fallen on its face. We have now to report 
the further trial of Cammell’s plate. The first round both 
with Schneider and Cammell had been fired with a chilled 
llin. 553} Ib. shot, and 132 Ib. ish weight— 
iking with a velocity of about 1506ft. per second. This 
amounts to 8704 foot-tons energy, and a power of per- 
forating 163in. of iron. Subsequent rounds were fired 
with the same kind of projectile, but with a reduced charge 
of 81 Ib. of powder, giving a velocity of about 1167ft. with 
5228 foot-tons energy, and 12‘2lin. of perforation through 
iron. second round ng was on 
raising the plate to have uced the effects shown in 
Fig. 1, striking at the-point of impact IL. in figure, and 
producing hair surface cracks chiefly concentric, and strip- 
ping a piece of plate off the portion marked A, 5in. in 
thickness. This effect is attributed by the makers to 
imperfect welding in the iron a little behind the steel face, 
the union of iron and steel occurring at 4in. not 5in. depth. 
A portion of steel, B in figure, about 14in. to 3in. thick, 
was also detached. The back showed in. bulge in rear of 
point of impact, but no cracks anywhere, and no per- 
ceptible bulge opposite point of impact II. The timber 
backing was uninjured, and the projectile was broken up 


On March 8th, 1883, the firing was renewed at Cammell’s 

with charge and projectile as in round two. The 

ine of fire, however, was 12 deg. with the direct or normal 
line of impact. The effects are shown in Fig. 2, vide point 
III. The projectile broke up with very little effect, viz., one 
concentric and a few fine radial hair cracks, Another 
small piece of face at C was detached. The back showed 
no damage, and the bolts all held. 

Round four was fired under the same conditions as 
round three. The effects are shown in Fig. 3, 4 shot 
breaking up with little effect, especially consideri 
the blows the plate had already experienced. Three 
radial hair cracks were developed. The right-hand upper 
bolt was driven out, and a small piece of steel face at D 
dish The point of No. IL. shot now fell out, showing 
an indent of 4in. in depth in the plate. We must con- 
gratulate Messrs. Cammell on the success of this 
plate, which, we believe, is to be still further tried. The 
most satisfactory feature in the result is, in our judgment, 
the circumstance that foreign chilled projectiles were 
employed. Similar tna, been ore obtained 
inst our own chilled shot, as in the instance 


reaking up Schneider's steel plate, 
as reported in Tue Encinzer of 8th last. 


BLACKBURN’S PORTABLE TESTING 
APPARATUS. 


tus which we herewith illustrate has been 


Fic 2. 


{i 


be brought finally into the circuit by a movable contact piece 
which is connected to one pole of the battery, as shown in the a of the galvanometer. instrumen’ 
plan of connections. This contact piece, in top figure, is shown at id to measure with fair between °005 and 2000 
the thirty-sixth division of the resistance. Another series of | ohms, and the arrangement of the double turntable scale 
coils having respectively the resistance marked on the brass | connected with the series of eleven resistance coils, gives a very 


PORTABLE ELECTRICAL RESISTANCE TESTER. 


suspended by a silk fibre. The battery key is shown at B, the 
key The i t 
1s 


heads from 1 to 100 ohms is arranged to the left of the galvano- 
meter. The unknown resistance is joined to two loose plugs, 
one plug bei laced at X, the other at the numbered block 


small measures of difference 
of resistance. reading of the galvanometer may thus be 
very exact, and an observer may always insist on definite indica- 
tions, although the angular range through which it moves is under 


100 


measurements 
of instruction is 
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Foreign chilled shot, however, have lately appeared to 
produce more effect against steel-faced armour than our | 
own in some instances, It is highly satisfactory, then, to wy 3 h we 
have this result to record when the trial was made with i 2 / 
| 
ay ol 
10 | Yo 
designed by Mr. Blackburn, and manufactured by Mesers. Clark, 
Muirhead, and Co., for the use of electrical engineers, and espe- 1 ee Nn 
cially those engaged in electric light work. Our illustrations are | le ! 
full size, the apparatus being placed in a small box, so that it will | Y 
be seen to be really portable. The instrument comprises (1) a | ¢ 
small battery consisting of two chloride of silver cells joined up | 5 3 K , 
in series, shown above the galvanometer in the engraving; (2) a | ) 
galvanometer; and (3) a number of resistance coils. A series of 
eleven coils is arranged around the circumference of a circle, : 
the contact pieces being placed on a movable turntable at the | to be tested. We have shown this plug placed at the block | 45 deg. on either hand from zero. It will thus be seen that the 
points 0 and 100. Around the edge of the turntable, between | marked 10. When the instrument is to be used as a detector | instrument is exeedingly handy for most of : 
these contacts, is a platinum wire having a resistance equal to | only, the loose plugs are placed in one of the blocks marked | required in electric light work. A pamphlet 
i the resistance of two coils, Any portion of this resistance can | X and the other at G. The galvanometer needle is astatic, and | issued with each instrument. 
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ROADS IN SWITZERLAND. 
(For description see page 271.) 
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THE INSTITUTION OF CIVIL ENGINEERS. 


THE ELECTRICAL TRANSMISSION AND STORAGE OF POWER. 

THE third of the series of six lectures on the applications of 
electricity was delivered on Thursday evening, the 15th of March, 
by Dr. C. William Siemens, F.R.S., M. Inst. C.E., on the above 
subject. The following is an abstract of the lecture :-— 

Dr. Siemens, in opening the discourse, adverted to the object the 
Council had in view iz organising these occasional lectures, which 
were not to be lectures upon general topics, but the outcome of 
such special study and practical experience as members of the 
Institution had exceptional opportunities of acquiring in the course 
of their professio: cccupation. The subject to be dealt with 
during the present session was that of electricity. Already tele- 
graphy had been brought forward b: Mr. W. H. Preece, and 
telephonic communication by Sir Frederick Bramwell. Thus far 
electricity had been introduced as the swift and subile agency by 
which signals were produced either by mechanical means or by the 
human voice, and flashed almost instantaneously to distances, which 
were limited, with regard to the former, by restrictions imposed 
by the globe. To Dr. Siemens had been assigned the task of intro- 
ducing to their notice electric energy in a different aspect. 
Although still giving evidence of swiftness and precision, the 
effects he should dwe upon were no longer such as could be per- 
ceived only through the most delicate instruments human ingenuity 
could contrive, but were capable of rivalling the steam engine, com- 


of actual work. In the —_ attempts at magneto-electric 
ong as their effect depended upon 


the boiler, = mare equally to the thermo-electric battery, in which 
ucted from the hot points of juncture to the cold, 
constituted a formidable loss. The electro-motive force of each 
thermo-electric element did not exceed 0°036 of a volt, and 1800 
elements were therefore n 
A most useful application of ‘the thermo-electric battery for 
measuring radiant heat, the thermo ile, was exhibited. By means 
of an ingenious modification of the cle 
bolometer, valuable researches in measuring solar radiations had 
been made by Professor Langley. Faraday’s great discovery of 
magneto induction was next noticed, and the original instrument 
by which he had elicited the first electric spark before the members 


&@ paper embodying the same principle. The lecturer's machine 
which was then exhibited, and which might be looked upon as the 
hrst of its kind, was shown in operation ; it had done useful work 
for many years as a means of exciting steel magnets. A sugges- 
tion, contained in Sir Charles Wheatstone’s paper, that “a very 
remarkable increase of all the effects, aecompanied bya diminution 
in the resistance of the machine, is observed when a cross wire is 
placed so as to divert a great portion of the current from the 
electro-magnet,” had led the lecturer to an investigation read 


magnets 100-fold, valuable effects could be realised, as illustrated 
graphically by means of a diagram. The most important of these 
results consisted in this, that the electro-motive force produced in 
a “shunt-wound machine,” as it was called, increased with the 
external resistance, whereby the great fluctuations formerly in- 
separable from electric-arc lighting could be obviated, and that, by 
the double means of exciting the electro-magnets, still greater 
uniformity of current was attainable. The conditions upon which 
the workings of a well-conceived dynamo-machine must depend 
were next alluded to, and it was demonstrated that when losses 
by unnecessary wire resistance, by Foucault currents, and by 
induced currents in the rotating armature were avoided, as much 
as 90 per cent., or even more, of the power communicated to the 
machine were realised in the form of electric energy, and that, 
vice versa, the reconversion of electric into mechanical energy 


w 


s 
which law has been frequently construed by Verdet—“ Théorie 
Mechanique de la Chaleur ”—and others, to mean that one-half was 
the maximum theoretical efficiency obtainable in electric trans- 
mission of power, and that one-half of the current must be 
necessarily wasted or turned into heat. The lecturer could never 
be reconciled to a law necessitating such a waste of energy, and 
had maintained, without disputing the accuracy of Jacobi’s law, 
that it had reference really to the condition o' maximum work 
accomplished with a given ine, whereas its efficiency must be 


governed by the equation 
nearly 1. 


From this it followed that the maximum yield was obtained when 
two dynamo-machines—of similar construction—rotated nearly at 
the same speed, but that under these conditions the amount of 
force transmitted was a minimum. Practically the best condition 
of working consisted in giving to the primary machine such pro- 
_— as to produce a current of the same magnitude, but of 
per cent. greater electro-motive force than the secondary ; by 
adopting ‘such an arrangement, as much as 50 per cent. of the 
power imparted to the primary could be practically received from 
the secondary machine at a distance of several miles. Professor 
Silvanus Thompson, in his recent Cantor lectures, bad shown an 
ingenious graphical method of rate these important funda- 
mental laws. The possibility of transmittin power electrically 
was so obvious that suggestions to that effect been frequently 
made since the days of Volta, b Ritchie, Jacobi, Henry, Page, 
Hjorth, and others; but it was on y in recent years that such trans- 
mission had been rendered ractically feasible. Just six years ago, 
when delivering his presidential address to the Iron and Steel 
Institute, fot had ventured to suggest that “‘ time will 
mwa d reveal to us effectual means of carrying power to great 
istances, but I cannot refrain from alluding to one which 1s, in 
my opinion, worthy of consideration, namely, the electrical 
conductor. Suppose water power to be employed to give motion 
to a dynamo-electrical machine, a very powerful electrical current 
will be the result, which may be carried to a great distance, 
through a large metallic conductor, and then be made to impart 


motion to electro-magnetic engines, to ignite the carbon points of 
electric lamps, or to effect the separation of metals from their 
combinations, A copper rod Sin. in diameter would be capable of 
transmitting 1000-horse apd distance of say thirty miles, an 
amount sufficient to supp Y one quarter of a million candle-power, 
which would suffice to illuminate a moderately sized town.” This 
suggestion had been much criticised at the time, when it was still 
thought that electricity was incapable of being massed so as to 
deal with many horse-power of effect, and the size of the con- 
ductor he had proposed was also considered wholly inadequate. It 
would be interesting to test this early calculation by recent ex- 
perience. Mr. Marcel Deprez had, it was well known, lately 
succeeded in transmitting as much as 3-horse power to a distance 
of 40 kilometres—twenty-five miles—through a pair of ordinary 
telegraph wires of 4mm. diameter, The results so obtained had 
been carefully noted by Mr. Tresca, and had been communicated a 
fortnight ago to the French Academy of Sciences. Taking the 
relative conductivity of iron wire employed by Deprez, and the 
Sin. rod proposed by the lecturer, the amount o power that could 
be transmitted through the latter would be about 4000-horse 
power. But Deprez had employed a motor-dynamo of 2000 volts, 
and was contented witb a yield of 32 per cent. only of the power 
imparted to the primary machine, whereas he had calculated at 
the time upon an electro-motive force of 200 volts, and upon a 
return of at least 40 per cent. of the energy imparted. In March, 
1878, when delivering one of the Science Lectures at Glasgow, he 
said that a 2in. rod could be made to accomplish the object pro- 
» because he had by that time conceived the possibility of 
employing a current of at least 500 volts, Sir William Thomson 
had at once accepted these views, and with the conceptive ingenuity 
peculiar to himself, had gone far beyond him, in showing before 
the Parliamentary Electric Light Committee of 1879, that ory 
& copper wire of only jin. diameter, 21,000-horse power might 
conveyed to a distance of 300 miles with a current of an intensity 
of 80,000 volts. The time might come when such a current could 
be dealt with, having a striking distance of about 1-2ft. in air, but 
then, probably, a very practical law enunciated by Sir William 
Thomson would be infringed. This was to the effect that electri- 
city was conveyed at the cheapest rate through a conductor the 
cost of which was such that the annual interest upon the money 
expended equalled the annual expenditure for lost effect in the 
conductor in producing the power to be conveyed. It appeared 
that Mr. Deprez bad not followed this law in making his recent 
installations. Sir William Armstrong was probably first to take 
practical advantage of these suggestions in lighting his house at 
Cragside during night time, and working his lathe and saw-bench 
during the day, by power transmitted through a wire from a water- 
fall nearly a mile distant from his mansion. The lecturer had also 
accomplished the several objects of pumping water, cutting wood, 
hay, and swedes, of lighting his house, and of carrying on experi- 
ments in electro-horticulture from a common centre of steam 
power. The results had been most satisfactory ; the whole of the 
management had been in the hands of a gardener and of labourers, 
who were without previous knowledge of electricity, and the only 
repairs that had on found n were one renewal of the 
commutators, and an occasional change of metallic contact brushes. 
An interesting application of electric transmission to cranes, by Dr. 
Hopkinson, was owe in operation. Amongst the numerous other 
applications of the electrical transmission of power, that to electri- 
cal railways, first exhibited by Dr. Werner Siemens, at the Berlin 
Exhibition of 1879, had created more than ordinary public attention. 
In it the current produced by a dynamo-machine, fixed at a con- 
venient station, and driven by a steam engine or other motor, was 
conveyed to a dynamo placed upon the moving car, through a 
central rail supported upon insulating blocks of wood, the two 
working rails serving to convey the return current. The line was 
yards long, of 2ft. gauge, and the moving car served its pur- 
pose of carrying twenty visitors through the Exhibition each trip. 
The success of this experiment soon led to the laying of the 
Lichterfelde line, in which both rails were placed upon insulating 
sleepers, so that the one served for the conveyance of the current 
from the power station to the moving car, re the other for com- 
pleting the return circuit. This line had a gauge of 3ft. 3in., was 
2500 yards in length, and was worked by two dynamo-machines, 
developing an aggregate current of 9000 Watts, equal to 12-horse 
power. It had now been in constant operation since the 16th of 
May, 1881, and had never failed in accomplishing its daily traffic 
A line $a kilometre in length, but of 4ft Shin. gauge, was esta- 
blished by the lecturer at Paris in connection with the Electric 
Exhibition of 1881. In this case, two ded ductors in the 
form of hollow tubes with a lon, itudinal slit were adopted, the 
contact being made by metallic bolts drawn through the slit tubes, 
and connected with the dynamo-machine on the moving car by 
copper ropes passing through the roof. On this line 95,000 pas- 
Sengers were conveyed within the short period of seven weeks. 
An electric tramway, six miles in length, had just been com- 
pleted connecting Portrush with Bush Mills, in the North 
of Ireland, in the installation of which the lecturer was 
aided by Mr. Traill, as engineer of the company, by Mr. 
Alexander Siemens, and by Dr. E. Hopkinson, representing 
his firm. In this instance the two rails, 3ft. apart, were not insu- 
lated from the ground, but were joined electrically by means of 
copper staples and formed the return circuit, the current being con- 
veyed to the car through a T iron placed upon short standards, and 
insulated by means of insulite caps. For the present the power 
was produced by a steam engine at Portrush, giving motion to a 
shunt-wound dynamo of 15,000 Watts = 20-horse power, but 
arrangements were in progress to utilise a waterfall of ample power 
near Bush Mills, by means of three turbines of 40-horse power 
each, now in course of erection. The working speed of this line 
was restricted by the Board of Trade to ten miles an hour, which 
was readily obtained, although the gradients of the line were 
decidedly unfavourable, including an incline of two miles in 
length at a gradient of 1 in 38. It was intended to extend the line 
six miles beyond Bush Mills, in order to join it at Dervock station 
with the North of Ireland narrow gauge railway system. The 
electric system of propulsion was, in the lecturer's opinion, suffi- 
ciently advanced to assure practical success under suitable circum- 
stances, such as for suburban tramways, elevated lines, and above 
all lines through tunnels, such as the Metropolitan and District 
Railways. The advantages were that the weight of the engine, so 
destructive of power and of the plant itself in starting and 
stopping, would be saved, and that perfect immunity from products 
of combustion would be insured. The limited experience at 
Lichterfelde, at Paris, and with another electric line of 765 yards 
in length, and 2ft. 2in. gauge, worked in connection with the 
Zaukerode Colliery since October, 1882, were extremely favourable 
to this mode of propulsion. The lecturer, however, did not advo- 
cate its prospective application in competition with the locomotive 
engine for main lines of railway. For tramways within populous 
districts the insulated conductor involved a serious difficulty. It 
would be more advantageous under these circumstances to resort 
to secondary batteries, forming a store of electrical energy carried 
under the seats of the car itself, and working a dynamo-machine 
connected with the moving wheels by means of belts and chains, 
The secondary battery was the only available means of pro- 
as vessels by, electrical power, and considering that these 
tteries might made to serve the purpose of keel ballast, 
their weight, which was stil] considerable, would not be objection- 
able. The secondary battery was not an entirely new conception. 
The hydrogen gas battery suggested by Sir Wm. Grove in 1841, 
and which was shown in operation, realised in the most perfect 
the ption of storage, only that the power obtained 
from it was exceedingly slight. e lecturer, in working 
upon Sir William Grove’s conception, had twenty-five years ago 
constructed a battery of considerable power in substituting porous 
carbon for platinum, impregnating the. same with a precipitate of 
lead peroxidised by a charging current. At that time little practi- 


cal importance attached, however, te the subject, and even when 
Planté, in 1860, produced his dary battery, composed of lead 


plates peroxidised 7 a charging current, little more than scientific 
curiosity was excited. It was only since the dynamo machine had 
become an accomplished fact that the importance of this mode of 
storing energy had become of practical importance, and great 
credit was due to Faure, to Sellon, and to Volckmar for putting 
this valuable addition to practical science into available forms. A 
question of great interest in tion with the dary battery 
had reference to its permanence, A fear had been expressed by 
many that local action would soon destroy the fabric of which it 
was composed, and that the active surfaces would become coated 
with sulphate of Jead, preventing further action. It had, how- 
ever, lately been proved in paper read by Dr. Frankland before 
the Royal Society, corroborated by simultaneous investigations by 
Dr. Gladstone and Mr. Tribe, that the action of the secondary 
battery depended essentially upon the alternative composition and 
decomposition of sulphate ‘of lead, which was therefore not an 
enemy, but the best friend to its continued action. In conclusion, 
the lecturer referred to electric nomenclature, and to the means for 
measuring and recording the passage of electric energy. When he 
addressed the British Association at Southampton he had ventured 
to suggest two electrical units additional to those established at the 
Electrical Congress in 1881, viz., the Watt and the Joule, in order 
to complete the chain of units connecting electrical with mechani- 
cal energy and with the unit-quantity of heat. He was glad to find 
that this suggestion had met with favourable reception, especial] 
that of the Watt, which was convenient for expressing in an intel- 
ligible manner the effective power of a dynamo machine, and for 
giving a precise idea of the number of lights or effective power to 
be realised by its current, as well as of the engine power necessa: 
to drive it; 746 Watts represented 1-horse power, Finally, the 
Watt-meter—an instrument recently developed by his firm—wag 
shown in operation. This consisted simply of a coil of thick con- 
ductor suspended by a torsion wire, and opposed laterally to a fixed 
coil of wire of high resistance, The current to be measured flowed 
through both coils in parallel circuit, the one representing its quan- 
tity expressible in Ampéres, and the other its potential expressible 
in Volts. Their joint attractive action expressed, therefore, Volt- 
Ampéres or Watts, which were read off upon a seale of equal divi- 
sions. The lecture was illustrated by experiments, and by 
numerous diagrams and tables of results, Measuring instruments 
by Professors Ayrton and Perry, by Mr. Edison and by Mr. Boys, 
were also exhibited, 


AT the annual meeting at Dudley, on Saturday, of the Institute 
of Iron and Steel Works’ Managers, the president elect--Mr. M, 
Millard—congratulated the district on the absence of boiler 
explosions during the year, which, he said, was owing to the 
more frequent inspection. He recommended 
tion and an examination of all men entrusted with boilers, e 
association wish to give more attention than heretofore to matters 
connected with blast furnace work, including the analysis of various 
kinds of pig iron, 

NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—William Waterfield, chief 
engineer, to the Hibernia, for service in the Orion; William H. 
Moon, engineer, to the Indus, additional, vice Serle; John 
Moysey, engineer, to the Hibernia, for service in the Orion, 

rge T. Simmons, engineer, to the Hibernia, for service in the 
Thunderer; Richard T, Serle, engineer, to the Indus, additional, 
for service in the Shannon; and William Bro nley, assistant engi- 
neer, to the Inflexible; Alexander G. Smith, chief engineer, to the 
Indus, for service in the Hotspur, vice Kelly; George Whiting, 
chief engineer, to the Asia, for service in the Devastation, vice 
Jessop; William T. Coope, chief engineer, to the Indus, for service 
in the Royalist, vice Stewart; Charles A. Walmsley, Frederick 8. 
Turner, William Castle, and Gustav A, C. Bencke, chief engineers, 
to the Vernon, for torpedo instruction. 

RESPIRATORS FOR MiNES.—Mr, Dickinson, H.M. Chief In- 
spector of Mines, made an important communication to the 
members of the Manchester Geological Society at their 
meeting on Tuesday. His attention, he said, had been 
requested to the subject of a respirator and a lamp for pene- 
trating noxious gases in mines, and after detailing the various 
efforts which had been made in this direction, he gave a description 
of the Fleuss exploring respirator, to which, he said, the attention 
of the Secretary of State had been drawn; and the Government 
were anxious that the inspectors of mines should make it well 
known, and that the various colliery districts should participate in 
its benefits. It was suggested that stations should be organised in 
mining districts, where the apparatus should be stored in sufficient 
numbers, and maintained in readiness for immediate use, and where 
the instruction of the men from the surrounding coal mines in its 
use should be systematically carried out, in order that a rescuing 
—_ could thus be speedily on the spot after the occurrence of an 
accident, Satisfactory results had been secured with the apparatus, 
but with it organisation was required ; oxygen gas had to be pro- 
vided, and men instructed in the use of the apparatus, The 
diving dress in connection with the apparatus was acknowledged 
and practised now and then in pumping pits, and it was 
put on when upwards of 200 men were shut up in the Hartley 
Colliery, and had been proposed for other occasions without, how- 
ever, much useful effect. He commended the recommendation of 
the Secretary of State to the earnest consideration which that 
society always gave to important mining subjects, and to the 
earnest consideration of other colliery proprietors of the district 
who were not members of the society, The question of safety 
lamps was also before the meeting, and it was urged by Mr. 
Purdy, of Nottingham, that as it was well known many explo- 
sions had been caused by the faulty construction of lamps, every 
lamp-maker ought to be made responsible for each lamp he sent 
out, 

LIVERPOOL ENGINEERING SoctEeTy.—The sixth meeting of the 
Society was held on Wednesday, the 28th of March, at the Royal 
Institution, Colquitt-street, Mr. W. C. Mills in the chair, when a 
gg entitled ‘* Notes on American motives ” was read by 

t. W. H. Fleming. The author commenced his paper, after a 
few preliminary remarks, with a short sketch of the early loco- 
motive of the United States, and then went on to describe how the 
Americans had perfected the three great classes of engines—C, D, 
and E. Class ct being for passenger service and for level lines, and 
where the gradients are easy ; class D, known as the ‘‘ Mogul,” for 
goods and for large gradients; class E, known as the “Con- 
solidation,” for roads having exceptionally heavy gradients, or a 
very large traffic to be hauled; and gave a description of each 
with ‘their principal dimensions. He drew attention to the fact 
that American locomotives cost less than English, although the 
prices of material are relatively high in the United States, There 
are several causes which combine to reduce the total cost of 
materials employed, A larger amount of cast iron finds a place in 
an American than in an English locomotive ; also steel tubes and 
fire-boxes. The driving wheel bodies are of cast iron, while the 
truck wheels are altogether of that material. In the details he 
mentioned that one of the peculiarities in American locomotive 
construction is the framing, which is made of square bar iron 
welded together, slotted, planed all over, and entirely finished. 
The bar frames, besides being very rigid in every direction, admit 
of wy benny to the link motion ; they form at the same time a 

‘ood for attaching the various bracket and girder plates, 
efore concluding his paper he gave as an illustration of what 
American locomotives have done and are capable of doing, the fast 
train that was run from New York to San rancisco, in June, 1876, 
a distance of 3317 miles, in 83 hours 27 minutes, including stops. 
This is very close to forty miles an hour, and has never been 
approached by any other railway run ever made. Also some 
exceedingly heavy freight trains, that had been hauled by a “‘Con- 
solidation” engine, manufactured at the Baldwin Locomotive 
Works, The paper was illustrated by a number of photographs 
that Mr. Fleming had collected during his connection with the 
Brooks Locomotive Works, Dunkirk, New York State, 


ery, Commercially useful res 
could have been anticipated. The thermo battery, the discovery 
Seebeck in 1822, was alluded to as a means of converting heat 1 
electric energy in the most direct manner, but this conversion co 
not be an entire one, because the second law of thermo-dynam 
which prevented the realisation as mechanical force of more th 
one-seventh part of the heat eneroy — 
=== 
proved that although the individual current produced by magn 
> induction was exceedingly small and momentary in action, it w 
capable of unlimited multiplication by mechanical arrangeme 
of a simple kind, and that by such multiplication the powerfj 
effects of the dynamo machine of the present day were built 
One of the means for accomplishing such multiplication was t 
Siemens armature of 1856. Another step of importance was th 
: involved in the Pacinotti ring, known in its practical applicati 
as the machine of Gramme. A third step, that of the se 
exciting principle, was first communicated by Dr. Wern 
Siemens to the Berlin Academy, on the 17th January, 186} 
and by the lecturer to the Royal Society on the 4th of ¢] 
following month. This was read on the 14th of Februar 
when the late Sir Charles Wheatstone olen 
ot March, 1880, in which 
was shown that by augmenting the Det 
= arty 1058, 24s, by mean 
of two machines at a moderate distance apart, nearly 80 per cent 
of the power imparted to the one machine could be again yielded 
in the mechanical form by the second, leaving out of consideration 
frictional losses, which latter need not be great, considering that 
a dynamo-machine had only one moving part well balanced, and 
=e was acted upon along its entire circumference by propelling force. 
Jacobi had proved, many years ago, that the maximum efficiency o 
& magneto-electro engine was obtained when 
— 
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RAILWAY MATTERS. 

THERE are 254 miles of tramways built abroad with English 
capital, for which £3,584,700 has been required. 

THE constructed and authorised tramway mil of the United 
Kingdom is nearly 400 miles, the authorised capital being about 
£11,000,000. 

A PorRTION of the line from Leominster to Steen’s Bridge, on the 
new Worcester, Bromyard, and Leominster Railway, will 
opened during this summer. 

Tuer Times Berne 4 says the Council of State has 
unanimously decided not to exercise for the present its right to 
purchase the railway lines in Switzerland. 

Ir is pro; to connect the Italian and Swiss Railways by an 
electric railway, worked by water power, and a portion, the St. 
Moritz, will probably be sanctioned shortly. 


A TELEGRAM from Moror, published in Pesth on the 2nd inst., 
announces the burning of a mixed train owing toa truck containin; 
petroleum having caught fire. The flames spread rapidly, and the 
whole train was destroyed. 

Tur system of forced ventilation means of currents induced 
by jets of compressed air, devised by Mr. D. OC. Green, and to 
which we referred last week, is being put forward as a means of 
ventilating the underground rai) way tunnels. 


THE total quantity of iron rails exported in 1882 is stated in the 


Board of Trade returns to have been 46,532 tons, so that a re- | used, b 


mainder of 13,807 must have been left for home use. Most, if not 
all, of this quantity took the form of _ rails for colliery pur- 
poses, the weight varying from 16 lb. to 25 lb. per yard. 

THE Standing Orders Committee resolved on Tuesday unani- 
mously that the Standing Orders should not be dispensed with in 
favour of the Bills ary sea by the Metropolitan Board of Works 
and Commissioners of Sewers for the removal of the ventilators on 
the Embankment. Parliament will probably over-rule the decision 
of the committee. 

THE Great Western Railway Company has issued a notice at 
its engine works in Wolverhampton stating that on and after the 
6th inst. the works will be cl from 5,30 p.m. every Friday until 
6.0a.m. on Monday. This means a reduction of about 5} hours in 


the men’s time. The Swindon and Worcester works of the same | I 


company are also making short time. 


On the 3rd inst. a Select Committee of the House of Commons 
passed the Bill authorising the construction of a railway com- 
ing by a junction at Harrow with the already sanctioned 
Beaconsfield, Uxbridge, and Harrow Railway, passing through 
Hendon, and terminating by junctions with the Edgware and 
Highgate Branch ny / of the Great Northern Railway, and the 
Alexandra branch line of the same company. 


A NARROW railway, 94 kilometres—584 miles—long, and 1 metre 
—3ft. 3gin.—gauge, has lately been completed between Calais and 
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NOTES AND MEMORANDA. 


Durine 1882 there was a net decrease of 183,173 tons in the 
quantity of coal imported into London. 

THE loss by worn silver withdrawn from circulation because of 
a in weight caused by wear last year amounted to not less 
than 

THE total number of puddling furnaces in operation at the end 

Kingdom was 4369, being 814 less than in 
the preceding year. 


Ir has been found that electric arc lamp carbons are almost 

rfect non-conductors until after they are baked, and their con- 
Ructivity depends much on the perfection of the baking. 

THE total number of persons employed in and about the mines 
of the United Kingdom under the Mines Act was 503,987 in 
1882, against 495,477 in 1881. The average output of minerals 
individual employed over the year was 339 tons in 1882, and 
tons in 1881. is includes the fireclay, ironstone, and shale, as 
both years, 

Ina paper on waters for steam-raising Mr. W. Ivison Macadam 
says:—‘*No attempt should be made to soften water or employ 
anti-incrustators without first making a searching inquiry as to the 
nature of the waters available and the scale they may form. No 
special law can be laid down for the softening of water or the use 
of anti-incrustators; the cause of the disease must first be learned, 
and then the remedy may be safe and sure. To limit the materials 
, by laying down a hard-and-fast law, would be to cause injury 
and loss to the steam user. The best results are obtained by the 
employment of a man of skill and the rigid working out of his 
suggestions,” 

A REPORT on the trade in champagne, or reputed champagne, 
has been published in Paris, which gives figures of some interest 
from a railway and transport point of view, apart from the other 
facts given. According to this, 23,000,000 bottles of champagne 
are exported annually in the following proportions :—Africa, 
100,000 bottles; Spain, 300,000; Belgium, 500,000; Italy, 500,000; 
Holland, 600,000; Germany, 1,500,000; Russia, 2,000,000; Eng- 
land, 5,000,000; Northern America, 10,000,000. The consump- 
tion in France is valued at £2,500,000. During the last two years 
a considerable amount of the champagne was manufactured from 
talian grapes. The exportation of grapes from Italy will be, 
judging from contracts made with great exporters, very large. 
The Brewers’ Guardian says that wagons have been specially built 
in Milan to convey the grapes direct from the Italian provinces to 
the wine manufacturing districts of France. 

ACCORDING to the report of the British Iron Trade Association, 


the production of puddled bar in the United Kingdom during 1882 | Co 


amounted to 2,841,534 tons, against 2,681,150 tons in the p’ 

year, the increase being thus 160,384 tons. It is noticeable that 
this would be a larger increase than that which has occurred in the 
gg of pig iron for the same period, but the figures given 
or 1881 in respect of the North of England are subject to the 


Anvin, at a cost of only about £5000. The tives cost 
£1280, the carriages £320, and the luggage vans £146, e 
minimum radius of the curves is 130 metres, and the steepest 
gradient 1 in 66. The line is not fenced, and the level crossings 
only have barriers in the hamlets and villages, 

A SPECIAL train from London, conveying excursionists to the 
Northampton Races on Tuesday, tore through the platform and 
entered a carriage shed at Northampton station, owing to the 
failure of the Clayton continuous vacuum brake. The shed was 
completely wrecked, some of the débris falling into the smoking- 
room of the Warwick Arms Hotel, which was full of people. 
— to say, none of the passengers or people in the hotel were 


A LINE of railway connecting the inland watering-place Moffatt, 
in Dumfriesshire, with the Caledonian system at Beatock, was 
opened on Monday for both goods and passenger traffic. Although 
it has been constructed by an independent pany, it is to 
worked by and has been leased in perpetuity to the Caledonian 
Railway. Moffatt is by this line brought within nine hours’ 
journey from London, seven from Birmingham, six from Man- 
chester and Liverpool, and two from Edinburgh and Glasgow. 


THE accidents on American railways in December last are classed 
by the Railroad Gazette as to their nature and causes as follows :— 
Collisions: Rear collisions, 37; butting collisions, 25; crossing 
collisions, 2; total, 64. Derailments: Broken rai', 12; broken 
switch rod, 1; broken bridge, 3; spreading of rails, 10; broken 
wheel, 4; broken axle, 3; broken truck, 1; wash-out, 1; land 
slide, 1; accidental obstruction, 2; cattle, 1; ice, 1; rail removed 
ffor repairs, 1; misplaced switch, 13; purposely misplaced switch, 
44; malicious obstruction, 1; unexplained, 18; total, 77. Boiler 
explosions, 2; broken connecting-rod, 1; broken tire, 1; car 
‘burned whilerunning, 3. Grand total, 148. Six collisions werecaused 
iby trains breaking in two; six beng conan switches ; six by mistakes 
‘in train orders or neglect to obey them; two by flying switches; 
‘two by runaway engines; two by failure to use signals; one each 
iby a wreck upon other track, by blinding snow and by fog. 


THE Railroad Gazette record of American railway accidents last 
December shows for that month 148 accidents, in which 29 
persons were killed and 209 injured. The list includes 64 colli- 
-sions, in which 26 poe were killed and 75 injured; 77 derail- 
ments, with 3 killed and 129 injured, and 7 other accidents, in 
which 5 persons were injured. Twenty-eight of the killed and 80 
-of the injured were railroad servants, while one of the killed and 
129 of the injured were passengers or others riding on the trains. 
Servants constituted 96°6 per cent. of the killed, 38°3 
the injured, and 45°4 per cent. of the whole number of casualties, 
The proportion of casualties to ngers was increased by a few 
accidents in which a considerable number of slight injuries to 
passengers are reported. In fifteen accidents one or more 

rsons were killed ; in 45 there was injury to persons, but not 

th, leaving 88, or 59°5 per cent. of the whole number, in which 
no serious injury is reported. As compared with December, 1881, 
there was an increase of 35 accidents, a decrease of 7 in the number 
killed, and an increase of 118 in the number injured, 


Art the end of the past year the Canadian Pacific Railway track 
had been laid on the main line to a point 585 miles west of Winni- 
peg, and notwithstanding the severity of the winter, the work was 
continued throughout the month of December. Owing to the 
incomplete condition of the grades previously made, and the 
unprecedented floods, rapid progress could not be made until late 
in June. Grading was not undertaken until late in May, in con- 
sequence of the unavoidable delays; from that time it was con- 
tinued until the middle of Sscentiee, when it was terminated at 
a point within 50 miles of the crossing the South Saskatchewan. 
On the eastern section—north of Lake Superior—the track is laid 
from Callander to the Sturgeon River, a tenes of 40 miles, and 
the grading is nearly completed for another 20 miles. It is 
expected that the line will be extended 100 miles further west 
during the present year. Two thousand three hundred men and 
173 teams are employed on the work, On the Algoma branch, 
which diverges from the main line a few miles west of Wahnapitae 
River, and thence follows in a direct line to Algoma Mills on Lake 
Huron—a distance of 100 miles—the track has been laid from 
Algoma for 25 miles, and the pans on the remainder is so far 
advanced as to justify the belief that the line will be finished before 
the end of the prog A season. This branch will afford a summer 
communication with the main line west of Thunder Bay, pendin; 
the completion of the Lake Superior section. One thousand an 
fifty men and eighty teams are now employed on this branch. 
Active operations have been commenced on the road from Prince 
Arthur's Landing eastward to Nepigon River, and it is believed 
that 100 miles of work will be laid in 1883, One thousand one 
hundred and fifty men and 100 teams are now engaged upon it. 
The directors state that the line will be completed Montreal 
to Kamloops in 1886, 


r cent. of | 


tion that they refer to manufactured iron only, while those 
for 1882 apply to puddled bar; and as the quantity of the latter 
produced in 1882 was more than 100,000 tons in excess of the make 
of finished iron, a nearly corresponding increase of puddled bar 
may be assumed for the former year. Cleveland alone produced 
852,199 tons, which is nearly 200,000 tons more than South 
Staffordshire, the next largest producer. During the year South 
phonons Yorkshire, North Staffordshire, and Shropshire, showed a 

jecrease, 

M. SItvestri has recorded—Bull. de la Soc. Chim., December 
20th, 1882—that some years ago he found in a basaltic rock cavities 
filled with a liquid which partly solidified on cooling. This liquid 
consisted of a mixture of hydrocarbons containing 42°8 per cent. of 
paraffine. Its density was 09475 at 20 deg. On carefully studying 
this rock he came across other cavities, of about 1 centimetre in 
diameter, filled with a solid crystallised paraffine. This substance 
is yellowish-white, resembling wax. It melts at 56 deg., and boils 
at 300 deg. It is insoluble in water, almost insoluble in cold 
alcohol, very soluble in ether. It is almost identical with the solid 
paraffine contained in the liquid mentioned above. Its composition 
is represented by the following mean numbers :—Carbon, 847003; 
hydrogen, 15°846 ; total, 99°849. The “‘ Journal” of the Society of 
Chemical Industry remarks :—‘‘ With reference to Professor Sil- 
vestri’s interesting observation of the occurrence of a paraffine in 
the lava from Etna, the fact may be recalled that twenty years ago 
Professor Roscoe extracted a waxy substance containing paraftine 
from the Alais meteorite.” 

THE following are extracts from the patent ification of Mr. 
F. M. Lyte for the manufacture of peroxide of lead :—‘‘ Metallic 
peroxides have been manuf previously by the addition of 
chlorine to solutions of the soluble metallic salts, but I manufac- 
ture the peroxides by using a solution of cream of bleaching 

wder, to which has been added some quicklime or hydrate of 

ime, so as to prevent the hydrochloric acid, which is also formed 
during the reaction, from attacking the peroxide after it is made, 
and the liberation of free chlorine.” ‘‘The quantities of bleach 
and lime used may be such that each gallon of water shall contain 
about 3lb. to 341b, of the raw materials, i.¢., of the mixture of 
bleach and lime.” ‘‘I take a suitable tub or vessel, the contents 
of which can be heated by steam or otherwise, and I put into it 
chloride of lead in the proportion of two equivalents of chloride of 
lead for every two equivalents of bleaching powder which I have 
used, I then add boiling water of about four times the weight of 
the chloride of lead to be used. This quantity of water will be 
insufficient to dissolve the whole of the chloride of lead at once, 
ut some portion will dissolve, and the remainder will form a 

a with the solution. I then add the cream of bleach and 
and lime very slowly to the boiling solution of chloride of lead, 
stirring thoroughly during the whole time. The addition of the 
bleach solution causes the deposition of peroxide of lead by decom- 
posing the chloride of lead which is in solution, and the liquor 
which remains immediately dissolves a further quantity of the 
chloride of lead which was previously undissolved, so that the 
action goes on continuously until all the chloride of jead has been 
decom and converted into peroxide. The peroxide is then 
washed with dilute nitric acid.” 

TuE Scientific American gives records of a notable experiment in 
long distance telephoning, recently made on a new compound 
steel-copper wire of the Postal Telegraph Company, lately 
completed between New York and Cleveland, Ohio, a stretch of 
650 miles. The compound wire has a diameter of }/, of an inch, 
consists of a steel wire core, weighing 200lb. per mile, that will 
resist a tensile strain of 16501b., on which copper is deposited to 
the extent of Ib. per mile, with a resistance to the electric 
current not exceeding 1,;0hms. The wire has seven times greater 
conductivity than iron wire of equal size. It bas double the tensile 
strength of iron wire .of equal weight when strung on the lines, 
will last longer, permits the use of low tension currents and small 
batteries, Ninety per cent, of the wires now in use are No. 9 iron. 
with a resistance of 20 ohms per mile, and the very best are No. 5 
iron, with a resistance of 10 ohms, while the compound wire to be 
used by this company has a resistance of only 17, ohms, The 
resistance of No. 9 iron wire on a line from New York to Chicago, 
1000 miles, is over 20,000 ohms, and on a No. 6 iron wire over 
10,000 ohms, and on the compound wire less than 1700 ohms, thus 
bringing Chicago telegraphically as near to New York as Phila- 
delphia, and San Franciso as near as Cleveland, compared with the 
best wires now in use. Since this was published a telegram from 
New York has stated that the wire to Chicago has been completed 
and the messages successfully sent over the 1000 miles by it, and 
the transmitter of Mr. G. M. Hopkins, in which a carbon electrode 
floats on meroury which presses the electrode into contact with the 
carbon button of the diaphragm. The cable message gives the 
resistance as 1522 ohms, as compared with 15,000 ohms of the wire 
ordinarily used. It will be seen that a considerable quantity of 
copper is used; sufficient, in fact, to account for the result, 
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MISCELLANEA. 

Wuite the French squadron was lying off Athens, on Tuesday, 
@ gun burst on fened the admiral’s flagship. Three of the crew 
were killed, and two injured. mn 

Tue Bath and West of England Society will this year its 
annual show at Bridgwater, on May 28th, 29th, 30th, 31st, and 
June lst. Entry forms, af the secretary, Mr. 
Thos. F, Plowman, Bath. 


THE Netherlands Government informs intending exhibitors at 
the Amsterdam International Exhibition that ro ch will be 


made for watching, sealing, permits, or other Custom-house for- 
malities required with respect to goods sent from abroad. 

LorpD EDWARD CAVENDISH M.P., has to act as a vice- 
president of the Local Reception Committee on the occasion of the 
visit of the Gas Institute to Sheffield in June next. The mis- 
understanding that arose a month ago has now been cleared away, 
and the Institute will receive an official welcome to the town. 

Ir is announced that the Peninsular and Oriental Steam Navi- 
gation Company will cease its direct service from Antwerp, and 
send in future only small steamers there to ship goods for London. 
The Cape Line will also no longer send its vessels to Antwerp. 
The causes of these steps being taken are said to be the refusal of 
subsidies on the part of the ian Government, and the with- 
drawal of the concessions relative to pilotage and lighthouse duty. 

Tue pier at Nice was on er completely destroyed by fire. 
Flames broke out ock in the spread 
with great rapidity over the whole structure. Despite the promp- 
tituds with a help was procured, only the iron framework of 
the bridge connecting the pier with the land remains standing. 
The cause of the fire has not he airy Bem a but it is said 
that a workman on the roof of the large on the pier overturned 
a pot of tar; but this, without a fire, would not do much 
The workmen saved themselves by jumping into the water. The 
loss is estimated at 5,000,000f. 

At Moscow the preparations for the Coronation are making 
rapid progress. For several nights the great belfry tower of iron 
has been splendidly illuminated by*electricity by way of an experi- 
ment. No fewer 4000 Swan incandescent lamps cover the 
cupola, and 120 electric lamps of Russian invention outline the 
cross. All the principal churches are also to be illuminated with 
ordinary lights from foundation to spire. The Times correspondent 
says the assistance of foreigners in the work is to be entirely dis- 

with if possible, and no English illuminating or pyrotechnic 

rms will be employed on this occasion, as they were at the coro- 

nation of cael it; but it is well known that the Swan United 

mpany has sent a great quantity of material to Moscow. The 

firework displays are to be conducted by artillerists and engineers, 
independently of all extraneous aid. 

On Monday, at a joint meeting of the Tees Conservancy Com- 
missioners and the Hartlepool Port and Harbour Commissioners, 
including Sir Joseph Pease, M.P., and Mr. Dodds, M.P., to confer 
on the subject of a national harbour of refuge on the north- 
eastern coast, it was decided that an immediate appeal be made to 
the Government not to come to any decisive determination as to 
the site of any public harbour of refuge on the north-east coast 
until the claims of other sites and their relative advantages over 
Filey have been submitted and fully considered, and that all the 
port and harbour authorities on the north-east coast, and the local 
members of Parliament, be invited to co-operate in a deputation to 
the Prime Minister on the subject. It was further decided that 
Mr. Rendle, C.E., be engaged to design the model of a harbour 
from Hartlepool Heugh, on the Durham coast, to Huntclifie Foot, 
on the Yorkshire coast. 

M. pe Lgsseps arrived on the 27th ult. at Tozeur, on the pro- 
posed Sahara Sea scheme. Soundings 73 metres deep have shown 
the existence of nothing but sand. The African inland sea might 
easily be made, with the aid of 100 excavators, representing the 
work of 100,000 men. M. de Lesseps has met with the best recep- 
tion from the Arab soldiery and population, On the 3rd inst. he 
arrived at Biskra, having completeda survey of the country between 
Gabes and the Marsh Lakes. He declared that the soil will allow 
of the excavations y to + the lakes with the 
Mediterranean, that the works will present no extraordinary 
difficulty, and that the concessions asked for with regard to the 
forest and adjoining lands will make the scheme remunerative, and 
wholly independent of State aid, subvention, or guarantee. M. 
de Lesseps telegraphed a report faveurable to the projected inland 
sea to the French Government on the 3rd inst. 


A DISASTROUS accident occurred on Saturday last in one of the 
factories of the Compagnie des Forges de Campagne, at Marnaval, 
near St. Dizier, A vertical boiler exploded at a few minutes 
eight, when all the hands, having finished their first break: . 
had returned to work. The force of the explosion was terrific, the 
upper part of the boiler being blown through the roof of the 
workshop, and the bricks and masonry surroun the boiler 
penbdetion with such force against the walls that the remaining 
portion of the roof fell in, killing thirty-one persons and wounding 
about seventy others. The chief i, who was working at a 
furnace close to the boiler, escaped miraculously with only a few 
insignificant scratches on the hand, but curiously enough he 
cannot say how he reached the banks of the river Marne, where 
he found himself a few seconds after the explosion. Two men 
working by his side were killed, and his two sons, who were 
occupied in the foundry, are also among the dead. 

TuE facilities afforded by the Southampton Docks were shown 
on Saturday last by the North German Lloyd steamer Werra, of 
5109 tons—one of the largest and latest additions to the fleet of 
that corporati teaming direct into the No. 4 Dry Dock with a 
full cargo and some 600 sengers on board. Her repairs were 
effected by Messrs. Oswald, Mordaunt, and Co., and the ship was 
undocked on the following day. She was then placed alongside 
the Extension Quay, from which she sailed at mid-day on Monday, 
having in the meantime taken on board some 1200 tons of coal, 
This ship exceeds in length either of the steamers Rome and 
Carthage, the recent additions to the Peninsular and Oriental 
Company’s fleet. We may add that the dry dock, which is being 
lengthened by the Dock Company, is 24ft. wider, and will be 50ft, 
longer, than that in which the Werra was docked on agony Aa 
and when completed will, we believe, exceed in length on blocks 
and in width any graving dock in the port of London, 


THE usual monthly meeting of the Meteorological Society waq 
held on the 21st ult., at the Institution of Civil Engineers, The 

per read was “‘ Notes on a March to the Hills of Beloochistan in 

orth-West India, in the months of May to August, 1859, with 
remarks on the Simoon and on Dust Storms,” by Dr. H. Cook, 
These months may be considered as the summer of the hill 
country of Beloochistan, though the natives expect the weather tq 
change soon after the fall of rain, which takes place about the end 
of July and beginning of August. Cianpared with that of the 
plains the climate is Svignites. The actual heat is greater than 
in a especially the intensity of the sun’s rays, but the 
weather is less variable. Fruits and crops, as @ rule, ripen earlier, 
and are not exposed to the vicissitudes of the lish climate, 
The atmosphere is clear and pure, the air dry and bracing, Dr. 
Cook describes various kinds of dust storms, and considers that 
they are due to an excess of atmospheric electricity, With regard to 
the simoon, which occurs usually during the hot months of June and 
July, it is sudden in its attack, and is sometimes preceded by a cold 
current of air. It takes place at night as well as by day, its 
course being ay and defined, and it burns up or one the 
vitality of animal and vegetable existence. It is attended by a 
well-marked sulphurous odour, and is described as being like the 


blast of a furnace, and the current of air in which it passes is 
evidently greatly heated. Dr. Cook believes it to be a very cor« 
centrated form of ozone, generated in the atmosphere by some 
intensely marked electrical condition. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyveav, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden. 

VIENNA.—Messrs. and Co., 

LEIPSIC.—A. ETMEYER, 

NEW YORK.—Tue Witmer and Rogzrs News Company, 
81, Beekman-street. 


TO OORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 
“inform correspondents that letters of inquiry addressed to the 


proof of good faith. No notice be taken of 
anonymous commun: 

VortEx.—A letter lies at our office for this correspondent. 

W. H. G. (8 .— We believe you can obtain further information 


. A. Srom 
the Secretary of the Iron and Steel Institute, Victoria-chambers, Victoria- 
street, Westminster, 

A. Z.—There is no book dealing specially with, or giving very much informa- 
tion on, mixtures. The best you can get is Spretson's book “ On Casting 
and Founding,” published by B. and F, N. Spon. 

T. T. (Cardigan).—There is no cement that we can recommend for the 
purpose. Use gutta-percha rings softened in warm water between the 
flanges. These will make perfect water-tight joints. 

Dsavontsman,—ZJn most drawing offices no wages are deducted for holidays. 
We regret to say, however, that this is not the universal rule. You ought to 
have the question settled before you entered on your duties. Your 
employer is certainly not obliged to pay you in the absence of a specific 


‘eement. 

VMI an action were commenced against you you would find it almost 
impossible to keep your secret. Your opponents 'y would not have 
the right to insvect, but an independent person would be appointed for 
that purpose, and you might be searchingly cross-examined. If your 
é tion is not an infring t why do you not patent it? 

H.—It would be necessary to take wires of similar section and length of the 
different materials and measure the resist The ductivities are the 
reciprocals of the resist Tables of specific resistances are given in 
almost every elementary text-book on electricity, such as that of Professor 
Fleeming Jenkin, published by Longmans and Co, See “ Electric Light 
Arithmetic," by Day, published by Macmillan and Co. 

RASPING HORNS. 
(To the Bditor of The Engineer.) 
Sane fe correspondents give me the name and address 


of a maker of a for rasping to fine chips the horns of cattle and 
hoofs of horses? nid R. 


March 29th. 


JARROW FERRY. 
(To the Bditor of The Engineer. 


were prepared by me, and not by Mr. Tate, and that on the copies of the 
designs sent to you for publication my name only was imprinted thereon. 
I may add that Mr. Tate neither the plans nor x he consulted 


Corporation on the We 
SUBSCRIPTIONS. 

Enoineer can be order, in town or 
had, by Srom any pond 4 country 


at the various rail stations ; or it can, if preferred 

Half-yearly (including double numbers).. .. 
Yearly (including two double numbers) .. .. .. £1 98. Od. 

If credit occur, an extra charge of two shillings and sixpence per annum will 
be made. Tue ENGINEER is registered for transmission abroad. 

Cloth cases jor binding Taz Encinerr Volume, price 2s. 6d. each. 

4 complete set of Taz Enaineer can be had on application. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the rates given below :—Foreign Subscribers paying in advance 
at the ished rates will receive THE ENGINEER weekly and post- 

sent by Post-office order must be accompanied by letter a 
ee Thick Paper Copies may be had, if vreferred, at 
by Post-ofice Order. — Australia, Brazil, British 

Columbia, British Guiana, Canada, Cape of Hope, Denmark, 

France, Gibraltar, Italy, etherlands, 
ew wick, Newfoundland, New South Wales, New Zealand, 

Portugal, tzerland, Tasmania, Turkey, United States, 

Bill in London.—Austria, Buenos Ayres and Algeria, 

Mauritius, Sandwich isles, £2 5s. 
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ADVERTISEMENTS. 
lines and under is three shillings ; 


regularity, but regularity cannot be guaranteed in any such case. 
y advertisements are taken subject to this condition. 
cannot be Inserted unless Delivered before Six 
o'clock on Thursday Evening in each Week. 
Letters relating to Advertisements and the Publishing Department of the 
an © Se Mr. George Riche; all 
letters to be addressed to the Baitor of Tux Encrvexr, 168, Strand. 


Tax Isstrrvrion or Crvit April 1 at 8 p.m.: 
eeting. Pa he 


or TELEGRAPH ENGINEERS AND 


at8p.m., @ paper will be read Contacts,” 
by Mr. Shelford Bidwell, M-A., LL.B. 
lystiruTiIon OF MecHaNicaL next eral 
this Institu will be held on Wednesday, April llth, and 
of Civil Engineers. The chair 
esday afternoon, and at ten o'clock 
rooms of the Institution 


A G. 

by Mr. W. Ford Smith, of Salford. ‘‘On Improvements in Manu- 

facture of Coke,” by Mr. John J: of N stle-on.Tyne. ‘On the 
of Electricity to Coal Mines,” by Mr, Alan C. Bagot, of 


Society or Ants.—Monday, Ly 9th, at 8 p.m.: Cantor Lectures, 
“The Decorative Treatment of M in Architecture,” by Mr. George H. 
Birch, A.R.I.B.A. Lecture II.—Bronze, —Rome, Lombardy, 


use of wroug! 
at 8 p.m.: Seventeenth Se “The Portrush way and 
the of Power by icity,” by Messrs. Alexander Siemens 
and Edward Ho . D.Sc, Thursday, <r at 8 p.m.: — 
and Section, “‘ The Formation of Diastase from Grain 
‘by Moulds,” by Mr. R. W. Atkinson, B.8c. Professor Charles Graham 


DEATH, 

On the 26th Feb, at Singapore, Straits Settlements, after fi 
ment , Son 
Friends will kindly accept this intimation, 
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THE CHANNEL TUNNEL. 


On Tuesday night Mr. Chamberlain, in the House of 
Commons, rose to move “That a Committee of five 
members of this House be appointed to join with a Com- 
mittee of the House of Lords, to inquire whether it is 
expedient that should be given to 
a submarine communication between England and France ; 
and to consider whether any or what conditions should be 
imposed by Parliament in the event of such communica- 
tion being sanctioned, and that the correspondence with 
reference to the proposed construction of a Channel 
tunnel, presented to Parliament in 1882, be referred to 
the Committee.” Sir Stafford Northcote moved an amend- 
ment, “ That before entering upon the question whether 
it is expedient that Parliamentary sanction should be 

iven to the establishment of submarine communication 

tween ms gpa and France, and upon what conditions, 
if any, such sanction should be granted, it is desirable 
that the House should be put in possession of the 
views of her Majesty's Government on these subjects.” 
The House divided, and the amendment was rejected by 
a majority of 32,and Mr. Chamberlain’s motion was carried 
by a majority of 34, the numbers being 106 for the 
Government and 72 against. So far as can be seen, the 
Government have no fixed opinion in the matter. Mr. 
Chamberlain, in his speech, repeated the history of the 
undertaking in so far as it was mixed up with Govern- 
ment, and Sir Stafford Northcote offered some explana- 
tions. The policy of handing the whole question over to 
committee ft committee is not new, and possesses some 
advantages. In the first place, while the committees are 
at work the Channel Tunnel can make no progress ; in the 
second place, the Government disarms criticism. It is well 
known that if a given subject is only referred often 
enough to committees, in time any required decision can 
be obtained, for it is extremely improbable that nothing 
but adverse or favourable decisions will be pronounced by 
committee after committee. It is true that committees 
have already condemned the Channel Tunnel scheme; but 
if only Sir Edward Watkin is pertinacious enough—and 
who can doubt this—a committee must as last be appointed 
which will side with him. Then is the time to strike, and 
remove the whole affair out of the ken of committees. It 
has been said that if only a man could be tried often 
enough, a jury would at last be found to convict him. In the 
same way, if only the Channel Tunnel scheme can be tried 
often enough, a verdict in its favour will perhaps be pro- 
nounced. That will be Sir Edward Watkin’s opportunity 
and England’s danger. 

We shall say nothing at this moment concerning the 
military aspect of the question. There are two other 
points which deserve consideration—the first is the influ- 
ence which its presence may have on our trade; the second 
is the method of working it. Captain Aylmer, Member 
of Parliament for Maidstone, called attention to the first 

uestion in the debate on Mr. Chamberlain’s motion on 
uesday night. He raised a point which has not been 
noticed before. The effect of the tunnel would be, he 


fre, | said, to draw away the whole trade of the East from our 


own ports to those of France and the Mediterranean. 
Now, we certainly cannot accept Captain Aylmer’s views 
without much qualification, but that he was right in a 
measure there can be no doubt. So long as there is only 
one tunnel, and that tunnel is worked with difficulty, the 
rates charged for the conveyance of merchandise through 
it must be prohibitive. But if Sir Edward Watkin 

right, and a tunnel can be made easily, certainly, quickly, 
and cheaply, then instead of one we shall have half-a- 
dozen—just in the same way that the first Atlantic cable 
was followed by several others. It is nip! out of the 
question that a single tunnel should enjoy the monopoly of 
traffic between this country and the Continent, save under 
the conditionsthatthe first tunnel was made at great expense, 


‘aij | With much risk, and slowly, and could not be worked with 


ease. For the sake of argument let us suppose that Sir 
Edward Watkin is right, and it follows that not one but 
several tunnels will exist in afew years, Wehave nodoubt 
the existence of these tunnels would to some extent modify 
for the worse our eastern trade. There can be no question 
that much that is now carried by ship up the Mediter- 
ranean, through the Straits of Gibraltar, the Bay of Biscay, 
and the English Channel, would either be transmitted by 
rail from the East direct to England, or would be carried 
by steamer to Marseilles only, and thence forwarded b 

the Paris, Lyons, and Mediterranean Railway to England. 
The cost of carriage by rail would be heavy, perhaps, as 
com with the cost of transmission by steamer; but 
on the other hand, there would be a great saving of time. 
The length of voyage from Gibraltar to Plymouth is about 
1050 miles, while the distance, as a crow flies, from Mar- 
seilles to London, across France, is about 650. From 


i. | Marseilles to London by water is over 2000 miles, and repre- 


sents a voyage of eight or nine days. The run by rail across 


tals,” | France ought not to occupy more than forty-eight hours. 


The value of the saving of time would be very great, and 
in addition all the risks incurred by the transit of the Bay 
of Biscay and the Channel would a avoided. Under the 
circumstances it seems more than probable that nearly every- 
thing would be transmitted by rail a France, save 
heavy goods, such as grain, despatch in the rt of 
which would be of no importance. What the effect of all 
this would be, on our southern ports especially, may 
be imagined. Of course this presupposes that the 
railway charges would not be prohibitive, about which 
there is no certainty, and that sufficient accommoda- 
tion would be provided by the railway company, which 
is also doubtful, 

We do not attach so much importanceto Captain Aylmer’s 
argument as it may seem to deserve, because it is based 
on what seems to us to be an unwarrantable assumption. 
Before our seasborne trade can be affected, the Channel 


Tunnel must admit of being worked with ease, rapidity, 
and certainty. This is the second point referred to above. 
Now we have absolutely no warrant of any kind for 
making such an assertion, but we have a great deal of 
reason for saying that it will, after all, be perhaps easier 
to make the tunnel than it will be to work it when made. 
On this subject Sir Edward Watkin is as silent as the 
grave. Not a single Pi ice has yet been put into 
such a shape that it could be fairly criticised. The pre- 
vailing notion seems to be, “Let us have the tunnel first, 
and we can werk it afterwards.” The Government may 
have nothing to do with this part of the scheme, but we 
once more warn intending shareholders not to invest one 
sixpence in the scheme until a satisfactory answer is given 
to the question, “ How are the trains to be propelled ?” 
To answer this question will be found extremely difficult. 
Ordinary locomotives, it is quite certain, cannot be used. 
There remain but three other methods of propulsion— 
Lamm and Francq’s fireless locomotives, compressed air 
locomotives, and electricity. Is there any reason to con- 
clude that any one of these devices has attained a position 
which would entitle it to be regarded as supplying a satis- 
factory means of conducting the traffic between this 
country and the Continent? Let our readers fancy how 
the passengers in a train, the engine of which had broken 
down, would feel knowing that they were ten miles from 
daylight and 300ft. below the bottom of the sea. There 
never was a line proposed which it is so imperative should 
be worked with the utmost certainty and absence of risk, 
and yet the only means pro for working it are three, 
not one of which is able to deal witheven a few miles of tram- 
way with certainty and without hitches and delays. We 
do not say that means cannot be devised for working the 
traffic of a Channel Tunnel, but we do say that no scheme 
of the kind which will bear a moment’s imspection has yet 
been brought before the public. 


NON-CONDENSING STEAM ENGINES, 


To judge from the statements constantly made to us 
there is a a deal of misapprehension afloat concerning 
what can be accomplished by makers of non-condensing 
engines. If we believed all that has been told us from 
time to time, it is not an unusual thing to get an indicated 
horse-power with 2} lb. of coal. We need not say that we 
do not believe such statements. We have no doubt at all 
that they are made in perfect good faith. Unfortunately, 
however, it is not every engineer who can take a diagram, 
or read one when he has got it ; and the number of those 
who can conduct an experiment to the often bitter end is 
still smaller. As a matter of fact, the development of one 
horse-power from 3 lb. of coal burned in the furnace of a 
Cornish or Lancashire boiler, the engine being non-con- 
densing, is to be regarded as an exceptional feat, reflecting 
a great deal of credit on all concerned. It is by no means 
difficult, indeed, to show that this must of necessity be the 
case. The theoretical efficiency of any heat engine is given 
by the well-known formula, E = aa where T is the 
temperature at which the fluid enters the working cylin- 
der, and ¢ is the temperature at which it leaves it. Let us 
take, for example, the case of an engine using steam with 
an absolute pressure of 100 lb. The safety vaive load 
would probably be about 90 lb. Now the temperature of 
steam of this pressure is 328 deg. It will leave the 
cylinder, or at yo cease to do work in it, which is the 
same thing, when the absolute pressure has fallen, let us 
say, to 20 lb.; that is to say, the pressure shown by the 
indicator will be 5 lb. The temperature of 20 lb. steam is 


228deg. Then E = = et deg. _ 304. Inother 


words, of the whole of the available heat contained in the 
steam, which must not be confounded with the total heat, 
but 0°3 can be utilised. If the engine were fitted with a 
condenser the figures would be 338 Oe. ae = ‘481. 
Here 170 deg. corresponds to a pressure of 7 Ib. absolute, 
which is about that in the cylinder just before the exhaust 
port opens. As to the total possible work to be done, we may 
say that 1 Ib. of steam of 100 lb. pressure requires for its 
production from water at 32 deg. just 1181 units, each unit 
representing 772 foot-pounds; so that the pound of steam 
stands for 1181 x 772 = 911,732 foot-pounds. But it 
must be remembered that the steam leaves the cylinder as 
steam, not as water, and carries away a t deal of heat 
with it. There is this t difference between working 
with steam and with hot air, that in the first case we have 
to make our working fluid, and in the latter case we find 
it ready made to our hand. In unmaking the steam, if we 
may use the word, by condensing it, we can gain a certain 
advantage. Thatis to say,a portion of the work expended 
in evaporating the water will be returned, and this is what 
is gained by using a condensing engine. The energy ex- 

nded in making steam is used up in two ways, namely, 
in overcoming the resistance of the air, and in overcoming 
the force which retains the water molecules in propinquity. 
Now this latter force is much greater than that exerted by 
the air, but no known means exist of getting any portion of 
the work done in overcoming it back i it is to 
say, no work can be got out of the liquefaction of steam, 
standing alone. 

It is not difficult to show that practically the quantity 
of steam which must be used by a non-condensing engine 
renders a high economy impossible. When steam is admitted 
behind a piston, and pushes that piston befere it, it of 
necessity fills all the space, ports, &c., behind the piston. 
Knowing the pressure of the steam and the space which 
one pound of it can fill, we know the work that it can do. 
Thus, for example, one pound of steam of the stated 
pressure, 100 lb., will have a volume of 4°33 cubic feet, 
and a pressure of 14,400]b. per square foot. We know, 
therefore, that if admitted below a piston one square foot 
in area, it would be competent to lift a load of very nearly 
14,400 lb. through a height of 4:33ft. The work done 
without expausion will thus be 62,352 foot-pounds, and if 
we take Mr. D. K. Clark’s aliowance, 7 per cent. for 
clearance, we find that the steam may do work amounting 
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to 58,273 foot-pounds. It must be understood that this is 
without expansion or cylinder condensation. If we take 
58,000 foot-pounds as the work in round numbers, then not 
less than 34 1b. of such steam will be required per horse-power 
per hour, and this would be the least quantity that a non-con- 
densing engine working steam full stroke, as some pumping 
engines do, could use. The maximum amount of expansion 
possible is fivefold in the non-condensing engine. Were it 
greater, the terminal pressure would fall below 201b. Used 
with this ratio of expansion, one pound of 100 Ib. steam 
represents 142,000 foct-pounds, and = 14 nearly, 
and 14 Ib. of steam is the least possible ‘quantity which a 
non-condensing engine working under the conditions could 
get on with. But 142,000 is the total number of foot-pounds 
of work that can be got out of the steam, and only the net 
work is useful. By expanding the steam five times, the 
piston before referred to is enabled to make a stroke of 5 x 
433 = 21°65ft.; but the pressure of the atmosphere must be 
overcome, and this represents 144 x 15 x 21°65 = 46764 
oe Deducting this from 142,000, our figures stand 
95,236 20°77 1b. This, be it understood, is absolutely 
the smallest weight of steam of 100 Ib. that it is possible 
to get a horse-power out of in a non-condensing engine, 
and this, be it remembered, on the assumption that no loss 
whatever takes place by cylinder condensation or other 
cause ; nor does it make any allowance for loss by compres- 
sion or leakage. But it is known that in practice heavy 
losses are incurred in this way, and we shall be quite under 
the mark if we allow 7b. of steam per horse per hour 
to cover them; but this brings the consumption up to 
say, 28 lb. per horse per hour, and it may be taken as 
certain that the quantity used will not be less than this. 
Now the Lancashire and Cornish boiler cannot be 
trusted to evaporate more than at most 9 lb. of water per 
pound of coal. This corresponds to an ostensible evapora- 
tion of 10 lb. of feed-water. There is hardly a boiler in 
the market which does not send away in the shape of 
insensible priming, that is tu say, as mist suspended in 
the steam, about 10 per cent. of the whole of the feed- 
water pumped into the boiler. It will be seen that if the 
boiler ene 9 lb. per pound of coal, and the engine 
needs 28 lb. of steam—the water sent into the cylinder 
does not count—while a pound of coal makes but 9 lb., 
that more than 3 lb. of coal per horse per hour will be 
used. We know for a fact that a great deal more than 
we have stated is actually required. Some years ago we 
carried out experiments with a very good type of non- 
condensing horizontal engine, with a separate cut-off on 
the back of the main slide. This engine had a jacketted 
cylinder, and required 42 lb. of water per horse per hour. 
Another engine of much the same kind, without the ex- 
pansion slide,used 56 1b. Ourreaders may rest certain that 
28 Ib. is an extraordinarily low consumption. Now, that 
under these conditions a horse-power can be had for 2°5 lb. 
of coal passes comprehension, unless, indeed, the coal 
evaporates 112 1b. of water per pound, a performance 
which is quite out of the question with a Cornish or Lanca- 
shire boiler, representing, as it does, an ostensible evapora- 
tion of at least 12 1b. per pound of coal. It is possible 
with a quick moving engine, properly loaded, excellent 
valve gear, and a cylinder kept hot—as, for example, in a 
smoke-box—to get down to 3 lb. of coal; but it is not easy. 
There is reason to think that locomotives do with less now 
and then; but the locomotive is an exceptional machine, 
and its extreme piston speed and the conditions under which 
the steam is worked in it are more conducive to economy 
than is the case with the ordinary engine. There are 
combinations of engine and boiler which are far more 
economical than the combination of stationary boiler and 
engine, often separated by a considerable distance from 
each other. But the smallest consumption of fuel in such 
combined engines of which we have personal experience, 
was that of the compound engine by Messrs. Garrett, of 
which full particulars appeared in our pages on November 
26th, 1880, and in this case the engine used about 23 Ib. of 
steam per horse per hour. In this case the ratio of expan- 
sion was somewhat greater than fivefold, and the loss by 
condensation in the cylinder was less than 7 Ib. 


THE RAMISSERAM SHIP CANAL. 

ACCUSTOMED as we now are to read almost daily of new 
schemes for shortening sea communication by cuts to be 
made through intervening tongues of land, we become in- 
clined to overlook those which were broached in days gone 
by. The proposal to render available for ships of a large 
class the narrow passage which has from time immemorial 
always existed at Paumben—between Ceylon and India— 
is of very old date. For the last forty years the Indian 
Government has been steadily improving this passage, until, 
from its original condition, in which it was only just able 
to pass small native craft of very light draft, it is now 
available for all ships drawing up to twelve feet of water. 
The proposal to supersede this channel by one of a more 
ambitious character has been before the public for certainly 
twenty-five or thirty years, but it has long been deemed 
to involve expenditure which could not possibly be repaid 
by tolls to be collected on the amount of shipping which 
would, probably make use of it. 

Within the last six months, however, a fresh movement 
has been made in this matter. A mercantile firm in Co- 
lombo recently sent a representative to interview the 
Governor of Madras on the subject, and he pointed out to 
his Excellency, with what was, doubtless, his strong 
personal conviction, the benefits which might be expected 
to result from shortening the passage between Colombo 
and Madras, as, indeed, for all ships bound to and from 
the ports of the Bay of Bengal from and for the southward. 
The Madras Government thereupon instructed the Master 
Attendant of Madras to proceed to the site of the projected 
canal and furnish a special report upon its eligibility for 
the formation of a deep water channel. The result is that 
the report furnished is condemnatory of such a project 
being carried out at the point suggested, it demonstrating 
that, although there exist noinsuperable difficulties to the 
absolute work of forming such a channel, yet that it would 


have to be extended for so great a distance on either side 
to reach soundings which would admit of its approach by 
large vessels, that the scheme became, under such con- 
ditions, absolutely impracticable. The report showed that 
for more than a mile to the north and south of the con- 
templated entrances there scarcely exists more than twelve 
feet of water, and sucha depth would be wholly insufficient 
for the class of shipping by which our Indian trade is now 
carried. The report concludes with a suggestion that 
there being more favourable approaches available nearer to 
and absolutely within Madras territory, any pro to 
be considered should, by preference, be fixed within the 
near jurisdiction of the government of that Presidency. 

There are many residents in Ceylon who, desirous as 
they were at one time of seeing such a scheme as that 
under reference carried out, have materially altered their 
views since their own immediate interests became more 
largely absorbed in the prosperity of their own port of 
Colombo, where, as from time to time noticed in our 
columns, protective works of an extensive character have 
long been in progress and now nearly approach completion. 
A not unnatural conclusion is forced upon these now 
opponents of a deep-water canal through Ramisseram that 
if the approach to Madras is to be shortened from the 
southward by two days, it may considerably lessen the 
quantity of the shipping which will resort to their own 
port, en route for coaling and other purposes; that such 
vessels would, in fact, give Colombo the go-by when passing 
up the Gulf of Manaar northwards. A glance at the maj 
will show our readers the peculiar formation of the nec 
of land which practically jos Ceylon with the mainland 
of India, of which there can be no doubt that in very 
remote periods the coffee island formed part. The major 
portion of the course of any canal through the island of 
Ramisseram would have to be cut through sand, or, at the 
worst, through very soft coral, and its promoters allege 
this as a strong argument to prove the economical possi- 
bility of the work. But they certainly appear, to judge 
from the Master Attendant’s report, to have looked only 
to this part of the question, and to have wholly ignored 
the difficulties which a practical seaman at once dis- 
covered. It would be one thing, it is evident, to make the 
canal; it would be another fora ship to be enabled to 
enter it. 

After all, it has not, we consider, been satisfactorily 
demonstrated that, were this canal made, captains of 
large steamers would like to use it. There is nothing that 
a seaman desires more than plenty of sea-room, and it can 
scarcely be said that the Gulf of Manaar affords this. 
That indefatigable bank-former, the coral worm, is always 
at work within its narrow waters, and banks formed by 
it are found at long distances from the shore upon 
which no warning beacon can be placed to guide the 
masters of large ships drawing from 15ft. to 20ft. of 
water. That gulf also is noted, as are so many engulfed 
or narrow waters, for a particularly nasty sea and strong 
and diverse currents, all tending to drive a ship from her 
true course. So far for the southern approach to the pro- 
posed site of the canal, but, presuming that to be passed, 
the dangers and difficulties of navigation for hes of large 
tonnage would be even materially increased. Palk’s 
Straits, as that portion of sea which lies between Northern 
Ceylon and the adjacent Indian coast is termed, are, we 
should say, about as undesirable a piece of water as any 
captain of a large ship could wish not to find himself in. 
The coral worm has found here even a more congenial 
home for its operations than it has to the southward 
of Ramisseram. Small scattered islets, fringed by widely- 
extended coral reefs, abound, while out in what is appa- 
rently mid-ocean the same insidious worker has created 
shoals so numerous and so dangerous, that it is no 
uncommon sight when sailing along in deep water to see 
almost alongside your craft native fishermen employed 
with their nets standing in water which scarcely reaches 
to their waists. For many miles of this navigation even 
masters of small steamers, of years of experience in these 
particular waters, never leave their bridge, and keep the 
lead constantly going. We scarcely fancy the captains of 
strange and much larger craft would feel comfortable 
under such circumstances. Would, therefore, the canal, if 
made, offer inducements of a shortened route sufficient to 
compensate for such disadvantages? We doubt it 
extremely, and believe that the plan so long talked of, 
were it carried out, would never prove to be a commercial 
success, or afford any advantage apart from that consi- 
deration which would justify the required outlay. ~ 


THE BUILDING TRADES EXHIBITION, 

THE growing popularity and cx ial of special 
trade exhibitions or periodical markets is well illustrated by the 
large number of exhibitors and the large display at the Building 
Trades Exhibition now openat the Agricultural Hall. This is 
the fourth of these annual exhibitions. The first was very poorly 
supported by the building trades. Each year the support has 
been better, and this year the whole of the ground floor of the 
Hall is well filled, almost wholly by strictly legitimate exhibits. 
To confine the Exhibition to articles relevant to the building 
trades may be looked upon as an easy task, because it is so diffi- 
cult to say where the list of those things which are required for 
building or for buildings begins and where it ceases. It was 
nevertheless, with even so large a field, difficult at first to get 
manufacturers and others to support this Exhibition suffi- 
ciently to fill the Hall with legitimate objects. That 
has, however, apparently passed, and as an Exhibition it 
seems to be quite successful. Whether it is so to exhi- 
bitors we cannot say; but we notice that some who exhi- 
bited last year are absent this, though many others appear in 
their place. From an engineering point of view there is little in 
the Hall to call for any special mention on our part. The display 
of machinery is much larger than before, and is worthy the 
attention of builders and wood-workers generally. Of sanitary 
appliances there is a very large show, and it will certainly be 


through public indifference if public ignorance of the nature and- 


use of the various necessaries of this class remains as a check to the 
spread of a healthy interest in the things and the measures 
which tend to satisfactory hygienic conditions. There is an 
almost innumerable number of exhibits of ventilators, fireplaces, 
ranges and stoves, concrete building details, such as window 


frames, mullion windows, balustrades, copings; cornices, &,; 
closets, lavatory fittings, gulleys, traps, taps, cowls, systems of 
glazing, waterproof paper roofing, and so on, which we 
can only mention. There is also a large display of wood par- 
quetry, which is much superior to that of last year, and the 
same must be said of the various wall decorations in lincrusta, 
plain and embossed papers, and what are known as leather 
papers of the Japanese character. In all these and other decora- 
tive work there is a marked improvement on last year’s Exhibi- 
tion, and there is some furniture of the really good class and 
workmanship. All these things show off exceedingly in com- 

ison with some of the vulgar desi and poor workmanship 
which are also to be found in the Exhibition, presumably, 
though not necessarily, at lower prices, Some of the nicest decora- 
tive work is certainly not the dearest. There is also a very con- 
siderable display of building materials and joinery, paint, cement, 
and ironwork, the display of builders’ small ironwork fittin 
showing improvements in design and attention to finish. One 
of the most noticeable displays of decorative design and work- 
manship is that made by the Journal of Decorative Art, the 
specimens exhibited being the results of the second annual 
prize competition scheme, in which the journal gave away a 
considerable sum in prizes. The exhibits are full sized specimens 
of wall, dado, door, and other decorative design and finished 
painted work, the whole forming a collection worth special 
notice. It may be remarked that the catalogue of the Exhibition 
is well arrranged, has complete indexes and side columns for 
visitors’ notes. 


THE ACHILLES IN HYDE PARK, 

Tur bronze, or rather gun-metal figure of Achilles which the 
ladies of England set up in Hyde Park to commemorate the 
achievements of Wellington and his army, when the present 
century was in its teens, is suffering, like many of us, from the 
effects of the weather, aud has fallen—as Mr. Shaw-Lefevre 
acknowledged last week in the House of Commons—into a sad 
state of corrosion. It is not, it is true, so dilapidated as some of our 
public monuments—as that of Queen Anne, in St. Paul’s Church- 
yard, for example. The metal, however, is entirely broken through, 
and just below the right knee has separated perhaps an inch and a- 
half, and leaves a grievously wide crack, in which any London boy 
would long to lodge a stone ‘The right leg is also in a bad way, 
being cracked across above the knee. The shield he holds above 
his head lets daylight through, and his thighs, where the decay 
is, after all, more material, because the change is confined %o the 
corrosion of the metal, are in such a way that he might say with 
the St. Simeon Stylites of Tennyson :— 

And both my thighs are rotted with the dew. 

Professional advice will be called in; and, so it is hinted by some 
of our contemporaries, that among other remedies, a coat of 
paint will be suggested; but Mr. Shaw-Lefevre, or any one else 
who makes the heartless proposal, should first see how they could 
brave the insinuation of the English climate in a “coat of paint.” 
Why, they say, not let ovt Achilles as an advertisement for some 
fashionable ulster, with a label, “This style, two guineas?” But 
this is aimless joking. The damage is of two kinds—the actual 
cracks and the corrosion of the metal. The metal can doubt- 
less be brought together again and soldered; the other is 
due to the formation of a patina. Not, alas! the fine 
green patina found on old Greek bronzes and coins, which 
appears sometimes to closely approximate in composition with 
malachite and sometimes with atacamite, or an oxychloride, but 
what appears to be a sulphide—it is too dark of colour for the 
proper patina. Perhaps, the formation of an artificial patina 
might be encouraged, only it must not be done with strong 
agents, or the effect will be that of a “modern French antique,” 
as seen on certain lamps, than which nothing could be more 
horrible. The patina is formed artificially by wetting the sur- 
face of the metal with dilute solution of acetic acid, nitrate of 
copper, sal-ammoniac—chloride of ammonium—and salt of 
sorrel, &c., and exposing it to the air. That the deposit may have 
the requisite hardness. It must be formed slowly, and hence it is 
necessary to use dilute solution. Some experiments were con- 
ducted some fifteen years since in Berlin, when it was found 
that a treatment once a month of the surface of bronze with 
olive oil, combined with frequent washing of the surface with 
water, aided in developing an artificial patina. The climate of 
London will never allow of the formation of a really fine patina, 
it will always be of too dark a hue. 


PROTECTION AGAINST COLLISIONS AT SEA, 


Tur German newspapers have of late given much attention to 
various proposals for diminishing the destructive force of 
collisions at sea, The Cologne Gazette has recently summarised 
various proposals which have been made, and remarks that in 
both freight and passenger steamers the engine-room is not 
sufficiently protected by the coal receivers on each side against 
injury and against the access of water. Particular stress is laid 
on the necessity of the bulkhead being strengthened in the 
first instance in such a manner as to obviate the necessity of any 
stanchioning being executed in the event of a collision, as this 
precautionary measure—resorted to with the idea of obtaining 
additional protection against the expected pressure of water— 
should not be necessary if the work has been made sufficiently 
strong in the first instance, while the labour thus occupied after 
a collision can be ill-spared from the other work of the vessel at 
such a moment. The attention of marine surveyors is called 
to the advisability of the strength of the bulkhead being 
regarded quite as much as that of the outer skin. If, however, 
the use of extra supports is necessary, it is suggested that they 
should be kept ready for immediate use, or should be placed in 
position during the loading of the ship. It is further suggested 
that in all cases the bulkheads should reach to the upper deck, 
and not to the main deck only ; also, that any unavoidable open- 
ings in them should be so arranged as to close automatically, or 
to be thoroughly closed from the upper deck at any time. It is, 
however, remarked that the fact of bulkheads being used at all is 
a confession on the part of shipbuilders that the forces to which 
vessels are exposed in collisions are, in many instances, of an 
irresistible nature. Hence, it is argued that a practical remedy 
for these disastrous occurrences is only to be found in an increase 
in the strength of those parts of a ship which are exposed to the 
shock in collisions. It is remarked that in the case of the 
Cimbria, and in similar instances, it was only the decks which 
prevented the Sultan from penetrating further than it did 
through the ill-fated Cimbria. Thus it is recommended that the 
attention of marine constructors should be devoted to the 
strengthening of the decks throughout the whole length of the 
outward portion of the ship with massive or compound plates 
about 3ft. wide, so bolted and secured in their position as to 
offer the greatest degree of resistance to the shock of a collision. 
It is further remarked that if a knee or part-bulkhead of massive 
iron plates be so arranged as to protect the outer edge of the 
deck against being bent upwards or downwards, the opposition 
against the penetration of a colliding vessel is of an effective 
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nature. This arrangement does not, it is said, interfere with the 
general plan of a ship, and by making the chances of injury about 
equal between two colliding ,vessels, tends to ensure greater care 
in navigation. 

THE BRITISH ASSOCIATION AND CANADA, 


Tue Committee of the British Association for the Advance- 
ment of Science has issued a circular addressed to the members, 
asking them to state their inteation concerning the proposed 
visit to Montreal next year; and along with it is a letter from 
Sir A. T. Galt, High Commissioner for Canada, in which he 
says .—“ Committees on Invitation, on Finance, and on Convey- 
ance have already been formed, and a guarantee fund opened 
very satisfactorily, while the Government of the Dominion, in 
view of the wide-spread interest which the matter has awakened, 
will ask Parliament during its present session to vote a consider- 
able sum—20,000 dols.—as a contribution to the funds that will 
be subscribed by the public.” For the purpose of giving to the 
members a probable idea of the expenses they may be called 
upon to defray during their stay in Canada, he proceeds :—“ Dr. 
Sterry Hunt desires me to say that the committee will arrange 
fifty free passages for the conveyance of the officers of the Asso- 
ciation whose attendance is indispensable at its annual meetings. 
The funds at the disposal of the committee will also enable it to 
negotiate with the steamship companies for the reduction of the 
ordinary ocean passages in favour of bond jide members of the 
Association. Two courses are open in which this can be done: 
to arrange for a number of the passages to be offered at the 
single rate for the double journey, say £15 10s., or for a 
general reduction so far as funds will permit. I am _ to 
state that the committee is prepared, with the aid of a 
Government grant, to devote £3000 to these purposes alone. 
In reply to Prof. Bonney’s question as to the expenses of board 
and lodging for the members of the British Association during 
the meeting in Montreal, the committee will give assurance that 
free entertainment will be provided for at least 150, and probably 
for all other members who may attend. I may amplify this by 
stating for your information that the tariff of the Montreal 
hotels ranges from 2 dols, 50 cents, to 4 dols. per day inclusive, 
and that private accommodation can be obtained much lower than 
in England.” Dr. Sterry Hunt also says: “As to the proposed 
excursions we are prepared to say that the Grand Trunk, the 
Canada Pacific, and the Intercolonial Railways will furnish free 
transportation over their lines throughout the Dominion of 
Canada, from Nova Scotia to the North-West. The Canada 
Pacific will also arrange an excursion to the Rocky Mountains, 
and the Grand Trunk one to the Great Lakes—which includes 
Niagara—and Chicago, while the South-Eastern Railway will do 
the same for the White Mountains, and Portland, and Boston. 
In an excursion of this kind, occupying three or four weeks, 
tourists should be provided with, say, £20 in money for hotels, 
carriages, and other incidental expenses, though it is possible 
that a less sum than this would be needed.” 


CHEMICAL VENTILATION OF THE UNDERGROUND RAILWAY, 


Some experiments were made last week at the Mission Hall, 
Church-street, Lisson-grove, Edgware-road, with regard to a 
chemical mode of ventilation suggested as being applicable to 
underground railways. The apparatus employed consisted of 
pieces of woollen material forming an open network, and sus- 
pended from the top of the room, the lower end resting in a 
solution of caustic soda. When in operation these punkahs, as 
they are called, are swayed backwards and forwards and the 
solution drawn up by the woollen tissue rapidly absorbs the 
carbonic acid, or sulphuretted hydrogen in the air and leaves it 
pure and comparatively cool Before the test began the air of the 
room was made tolerably bad by the gas burners and the presence 
of some fifty persons, all the ordinary ventilation openings being 
purposely stopped ; and in addition to this sulphur was burned in 
the apartment until the point of semi-suffocation was reached. 
The punkahs were then set in motion, and in ten minutes all 
trace of sulphur had disappeared, and the thermometer 
showed a fall of 7 deg. in temperature, the only sensible 
evidence of the process employed being that the air was not 
unlike that of a room recently whitewashed. Dr. Neale, the 
inventor of this arrangement, suggested that it could be adopted 
on the Underground Railway, and if attached to each train would, 
as an auxiliary to the existing ventilation, so purify the tunnels 
of smoke, heat, dust, carbonic acid, and sulphurous acid gases, as 
to render- additional shafts unnecessary. He computed that the 
cost would not exceed 1s. per train journey, and that this would 
be compensated by first-class passengers who now avoid the 
underground lines on account of the state of the atmosphere. 
For hospitals and excessively crowded rooms it appeared to offer 
great advantages. With regard to the immediate object of the 
demonstrator, the practicability of the “chemical lung,” as it 
is called, being made an efficient purifier of the tunnels of the 
Metropolitan and District Railways, nothing but an experimental 
trial on a considerable scale could, of course, determine. 
The question is whether there is no other mode of 
reducing this evil than destroying public gardens and marring 
public thoroughfares, and whether, if the company has to take 
what does not belong to it, it ought not to pay. We may say that 
one means of meeting the difficulty to some extent would 
be to provide the end of the last train at night with a stock of 
milk of lime which should be squirted on to the upper part of 
the inside of the tunnel. 


GREASE IN BOILERS, 


M. Bour, engineer to the Lyons Boiler Association, lately read 
a paper before the Société des Sciences Industrielles of that city on 
“Some Difficulty Encountered with the Boiler of the Steamer 
Allobroge plying on the Lake of Annecy,” and which he 
attributed to the presence of grease in the boiler. The boiler, 
with internal flue, rivetted at the front end, and return tubes, 
was carefully made of MM. Debiaune et Cie., of Lyons, and 
certified for a pressure of 6 kilogrammes per square centi- 
metre, or 85 lb. per square inch. It was started in May, 
1882, and after working well for a few days showed 
signs of leakage. The tubes were tightened up, and 
the number of stays connecting the ends diminished to 
lessen the rigidity ; but, after four or five voyages the leaks 
began again. After more elasticity was given without satis- 
factory result, it was decided to renew the boiler. As the same 
difficulty was still encountered, M. Bour was requested to inspect 
the new boiler, No defect was discovered, but a quantity of 
light, whitish, greasy mud was taken out. On treating this sub- 
stance with hydrochloric acid, a large proportion of grease was 
found. M. Bour advised that the boiler should be filled, and a 
‘few kilogrammes (1 /. = 2°2 1b.) of soda crystals and quick lime 
added, so as to produce caustic soda ; that it should be washed 
out, and refilled, and that on starting again it should be fed 
directly from the lake. The boiler went on well until an at- 
tempt was made to again take the feed from the condenser. It 
was then decided to draw entirely from the lake, and thence- 
forth no difficulty was experienced. The company has another 


steamer navigating the lake, the boiler of which is fed from the 
condenser without causing any difficulty ; but in this case the 
pump draws from the lower portion, thus keeping clear of the 
grease. Now, the old boiler of the Allobroge fed in the same 
manner as the new, never caused any difficulty. It would, 
therefore, appear that grease exercises an injurious influence only 
under certain circums‘ances, which are not yet explained. M. 
Bour has found that when the steam draws along with it a 
certain quantity of water, the calcareous salts contained in the 
water form with the grease of the cylinders and steam chests a 
solid soap, the hard pieces of which cause a breakage in the 
cylinder covers. This is not the case, however, where mineral 
oil is used, which, therefore, appears to be a remedy. 


SLIDING SCALES IN MINERAL TRADES, 

THE question of sliding scales in the mineral industries is 
being pushed to the front very much just now—the Northumber- 
land miners having adopted one, while the ironworkers of Durham 
have one in contemplation. In the latter case, however, there 
is the objectionable accompaniment of a proposed restriction of the 
production with the intention of forcing up wages. On the 
general question of restriction we have already said enough in 
these columns, but it is worth while stating the effect that it would 
have on any sliding scale arrangement. Such an arrangement is 
chiefly valuable because it adapts itself from time to time to the 
changes in the state of trade, as defined by the prices for which 
the product of labour is sold, and it varies as needed the rate of 
pay for labour to the fluctuations in the volume and value of 
trade, and therefore to the market value of labour. Possibly 
the movements of the scale may be slower than those of the 
labour market ; indeed, they usually follow slowly in its track, 
but still they do reflect the movement, and therein is their 
chief value. But to add to the scale a movement that 
would interfere with such reflection is to defeat the object 
for which the scale in reality exists. If by any artificial 
means the price of the iron is forced up locally, and that price 
is allowed to define the rate of wages, it is evident that it will 
be out of proportion to the rate in other districts where there is 
no such artificial movement, and where labour is paid according 
to the value. This is the main objection, though there are 
others of some moment, not the least of which is the fact that 
the adoption of restriction, coupled with a sliding scale, places 
the employers who adopt it at a disadvantage in connection with 
their competitors who -are free. That disadvantage is serious, 
because it is shown by increased wages to pay, and by a lessened 
production in a given time from a certain amount of plant. Nor 
does the higher price compensate them, because there is with it 
not only the two disadvantages we have spoken of, but there is 
the further one that under present conditions of trade in the 
North the rate of cost of raw materials frequently rises with aug- 
mentations in the price of the product. Under all the circum- 
stances, then, a sliding scale should be free and unfettered, and in 
that case it may be fairly expected to reflect, if slowly, the condi- 
tion of trade and the value of the labour. 


THE NEW SLIDING SCALE IN THE IRON TRADE, 


THE settlement that has been come to in the manufactured 
iron trade of the North of England is one that is a new departure 
in some respects in the iron trade of the North, but in others it 
is a return to early methods. It introduces the novelty of a 
sliding scale with a restrictive action accompaniment, and it also 
introduces the novelty of ascertainments of prices every two 
months instead of three as at the present time. But the basis of 
the scale is an old one—1s. in the 4 on the price of the iron 
being the rate of pay of the puddlers with the addition of 
ls. 6d.; and, differing from the last scale, the average realised 
price is that of the whole of the iron sold by the associated 
makers, instead of the plates, angles, and bars only. As the 
restriction is to become inoperative if all the iron manufacturers 
of the North do not join in the scheme and continue it, it is 
likely to be less enduring than has been supposed ; but its failure, 
if it occurs, is not to affect that of the working of the scale, nor 
of any of the other conditions. Hence it may be supposed that 
the rate of wages in the manufactured iron trade of the North is 
now settled for some time, and that there will be some reduction 
of the production of plates which may affect the price in the 
market. It remains to be seen whether that effect will stimulate 
the production of plates in other centres of the iron trade, or 
whether it will cause a substitution of steel plates for iron for 
shipbuilding purposes. The experiment that has been decided 
upon in the iron trade of the North of England is one that will 
be watched with the keenest interest beyond even the circle of 
those interested in the iron trade, because it is an attempt to 
reconcile the sliding scale principle—the determination of the 
rate of wages by the price of the product of the labour paid for 
—with the principle of restriction, the first aim of which is the 
forcing up of the price by the lessening of the labour. How far 
these two principles are antagonistic has been conjectured, but 
hitherto it has not been tested. That test is now to be applied, 
and the application will be watched with great interest. 


BASIC FURNACE LININGS. 


Kutsca, OELWEIN AND MERTENS recommend for furnace linings 
the use of the mineral agalmatolite, occurring at Dilln, near 
Schemnitz, in Hun Its composition is :—Silicic acid, 30°40 ; 
alumina, 52°68; iron oxide, 0°80; manganese oxide, 0°30; lime, 
0°89;. magnesia, 0°39; sulphuric acid, 0°80; water, 11°88; 
alkalies, 1:50; total, 99°64. By mixing two parts of burnt 
agalmatolite with one of the raw mineral and moistening the mass 
with water, the mixture may be pressed into briquettes which on 
burning at a white heat become hard and adhesive, and do not 
shrink. For the preparation of basic linings it is proposed to 
add to lime or dolomite a flux in such proportion that the mix- 
ture after twelve hours’ burning at a white heat forms a slag 
which is pulverised and worked up with suitable binding agents. 
For the manufacture of such basic refractory masses, dolomite of 
the following composition is used :—Silicic acid, 0°7 ; alumina, 
0°5; iron oxide, 0°6; lime, 31°5; magnesia, 20°0; carbonic acid, 
46°7; mixed with 12 per cent. of tale of the composition ;— 
Silicie acid, 62°0; magnesia, 31°0; iron oxide, 2°0; water, 5:0. 
The mixture is formed into bricks, heated for twelve hours at a 
white heat, pulverised, treated with from 5 to 8 per cent. of 
tar, from 3 to 5 per cent. of pitch, or from 5 to 10 per cent. of 
resin, pressed whilst hot in heated moulds and burnt at a high 
temperature. Bollinger recommends the use of a mixture of 
asbestos, chrysolite,and magnesium chloride for the preparation of 
refractory basic linings. 


SoutH KENSINGTON MuskuM.—EasTER WEEK.—Visitors durin; 
the week ending March 31st, 1883:—On Monday, Tuesday, an 
Saturday, free, from 10 a.m. to 10 p.m., Museum, 32,268; 
mercantile marine, Indian section, and other collections, 22,120. 
On Wednesday, Thursday, and Friday, free, from 10 a.m. to 6 p.m., 
Museum, 5872; mercantile marine, Indian section, and other 
collections, 4523, Total, 64,783. Average of corresponding week 
in former years, 49,612. Total from the opening of the Museum, 
21,860,374, 


LITERATURE. 


Our Iron Roads: Their History, Construction, and Administration. 
By Frepericx 8. Witu1aMs. Second Edition Revised. London: 
Bemrose and Sons. 1883. 

Tuis is a much enlarged edition of a work originally pub- 

lished in 1852, and is one which will no doubt find a very 

large circle of readers, for it treats in a popular way of the 
history, construction, and administration of railways of 

England, America, and the Continent. The author does 

not aim at making railway constructors or administrators, 

but gives in popular language the history of early railway 
enterprise, inventions, and the struggles of inventors, 
promoters, and those who did most to establish rail- 
way enterprise; and, with descriptions of those rail- 
ways, and sections of railways which afford ager 
examples of great works accomplished, he gives the soci 

and personal side of that branch of industry which 
has done as much or more to civilise the world than 
any other work of man. The book is thus of much 
interest to engineers, for it supplies that information which 
writers in journals such as our own and of engineering 
books usually exclude as not utilitarian, but which engi- 
neers are nevertheless glad to talk over and hear in con- 
versation. By the great travelling public the book will be 
found to convey in familiar terms sufficient knowledge of 
the construction and working of railways, and of the 
purposes of the visible machinery and apparatus of rail- 
ways, to make them interesting ; while the fund of anecdote 
and narrative which the author so frequently draws upon 
maintains interest in the book as in a story. Nothing 
seems more remarkable than the incessant warfare into 
which the early projectors and constructors of railways 
were thrown by those who placed every obstacle in the 
way of the new enterprise, often to the creat loss of their 
posterity, as, for instance, in the case of the people of Col- 


chester and some other towns, who made the railway ~ 


companies construct their lines so as to pass some distance 
from, instead of running into, the town. 

Of historic narrative almost all pertains to the English 
railways, though the author gives some interesting parti- 
culars relating to American railways, and more especially 
that of the Pennsylvania Company, which runs through 
some of the most remarkable scenery in the world, portions of 
which are illustrated in this book by illustrations which 
seem to be taken from Mr. W. B. Sipes’ interesting account 
of the Pennsylvania Railroad.* Amongst other conti- 
nental railways referred to are the St. Gothard, while the 
most recent example of railway work is the armour-clad 
train employed in Egypt. Mr. Williams gives a good 
account of the work and difficulties of engineers, surveyors, 
managers, and others, and not a little of the interest of the 
book is excited by the narratives of navvy life and charac- 
teristics, as well as by otherwise unrecorded history 
and incident in which railway kings, well-known and little- 
known engineers, and others were concerned, 


ROADS IN SWITZERLAND. 
No. I. 

Tue time is not distant when many of our readers will 
find their way to Switzerland. The roadsin that country 
have long been found to possess much that is interesting 
to the engineer, but very little has been published concern- 
ing them in adefinite form. About three years ago M.G. 
Bavier, an engineer and Member of the Swiss National 
Council, wrote a book on the subject of considerable 
merit. The work is published by Messrs. Orell, Fiissli et 
Cie., Zurich, and to it we are indebted for most of the in- 
formation contained in the following article. 

In treating on this subject M. Bavier has spared no 
pains in obtaining material to make what he has to say 
concerning it complete, and the care with which he 
has sifted evidence, rejecting all that is doubtful and in- 
consistent with parallel history, has given a stamp of 
accuracy and truth to the record which will render it a 
most valuable book of reference, devoid of the pacpanas 4 
and inculcation of elementary principles, which, as a rule, 
form the leading features in continental compilations of 
this kind, besides containing a fund of information as 
interesting as it is varied, which will make it quite as 
acceptable to foreign as to native engineers. He has 
divided his statements into chronological periods, thereby 
adding an historical value to the classification, and has 
extended the range of his facts from the earliest ages 
down to the most recent reports, distinguishing the 
various epochs of advance or 8 tion by individual 
treatment of the works or neglect for which each is 
conspicuous, 

The construction of roads in Switzerland is doubtless 
contemporary with the inroad of the Romans, although there 
is presumptive evidence of the pre-existence of footpaths 
over some of the Passes which were afterwards adopted as 
bases for commercial improvement by the conquerors, 
As early as 58 B.c., and in the following year, Cresar con- 
quered the Helvetians with a view to obtaining a free 
passage over the Alps, and a generation later the Emperor 
Augustus, with the same object, invaded the country 
again for the purpose of rectifying the northern 
and eastern frontiers from the mouth of the Rhine 
to the Bodensee, and thence in a direct line to 
the Danube. The oldest known roads supposed 
to have been trodden some centuries Bc. were 
the frequented paths which led from the great St. 
Bernhard, the Alpine passes from Milan and Como, over 
Chiavenna, the Julier, Septimer, and Spliigen, over Man- 
drisis, Lugano and Hellinzona, and the Bernhardin, above 
Chur, into the valley of the Rhine, along its banks to 
Bregenz and the Bodensee, and thence over Kempton to 
Augsburg. 

The first real improvements were commenced under 
Cesar over the great St. Bernhard, in compliance with the 
increased demands of traffic, and were completed in the 
reign of Augustus. Later on the Simplon road was under- 


* Published in this country by Messrs. Sampson, Low, and Co, 
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taken ; but there are no data to prove that the Gothard 
pass was ever used in the time of the Romans. With 
regard to these early roads, M. Bavier says :—‘ The 
Roman Alpine roads in Switzerland were of two kinds, 
mountain paths and made roads; the former, as a rule, 
dating from a very early ——- probably from 
centuries B.c.—were only bridle paths following the 
contour of the Alps without an tection, and at the 
time of Augustus—as mention y Strabo—were very 

us ; the only two which he denominates as prac- 
ticable being the Salassier Pass—Mont Cenis—and the 


Okra Pass in the Illyrian Alps. The latter were military | P™>™ 


roads, divided into stations supplied with mile posts, and of 
a width of from 2 to 3} metres. These were well paved 
throughout on the bed, the latter being slightly arched and 
composed of large stones, with retaining walls and 
an upper stratum of clayey soil, well mixed and stamped 
with gravel. The accompanying cross sections, Figs. 1 to 5, 
show their present state. In many parts the was 
formed of béton, over which paving stones Yin. thick— 
statumen—were laid ; then Yin. of bedded stones in mortar 
—rudus—covered with 3in. of béton—nucleus—and the top 
or summa crusta com of fine gravel. This costly mode 
of construction was, however, confined to the plains, and 
then only in inhabited districts.” 

The roads in the mountains, following generally the sunny 
slopes, were seldom cut deep into the sides of the precipices, 
but rather carried out on ~ dom whereby large bridges over 
watercourses were avoided. No traces of e viaducts 
have been found, and judging from the form of construc- 
tion adopted, more care seems to have been expended in 
reducing the contingencies of repairs and maintenance than 
in producing costly works of art as monuments of their skill 
in design and execution. More attention seems to have been 
paid to the roads over the Septimer and Bernhardine than 
to that over the Spliigen Pass, as the arrangements for 
drainage and cleaning are well and solidly constructed. 
The remains of stone columns are still to be found, as 
shown in Figs. 5 and 6, evidently used to make the roads 
in winter, or occasionally to serve as milestones. 

M. Bavier gives a map copied by Peutinger, show- 
ing the different Roman mili roads, and supposed 
by some to have been compiled under Septimus Severus, 
Antonius Pius, and Alexander Severus — 193-235 — 
but dated by Peutinger 393, under Theodosius Magnus, 
The military map of the whole of the Roman Em- 
pire, completed about 1265 by a monk at Colmar, is in 
the Imperial Library at Vienna. Without entering into 
details of route, the list of the Roman Alpine roads may be 
summed up as follows:—(1) From Milan to Mayence, over 
the Great St. Bernhard, with a branch to Vevey and 
Besangon. (2) From Geneva to Lago Maggiore, over the 
Simplon. (3) From Chur to Bellinzona, over the Luk- 
maier. (4) Also from Chur to Bellinzona, over the Bern- 
hardine, used by Constantine in 396 for the passage of hisarmy. 
(5) From Chiavenna over the Spliigen; this road was only 
14 metres wide. (6) The old military road over the Sep- 
timer, traces of which can be found over the whole 
mountain; this road was 2°7 metres wide. (7) The road 
over the Julier, the date of which is somewhat doubtful. 
Many columns—as shown in Fig. 5 and 6—as well as retain- 
ing walls and a bridge—shown in Figs. 9 to 11—tend to 
favour the belief that whatever may have been the origin of 
this road its improvements are entirely due to Roman enter- 
prise. There were besides these ten main and six branch 
roads in the valleys of Switzerland at the timeof the Romans, 
bearing marks and relics which testify to the assiduity 
with which these pioneers of civilisation prosecuted their 
efforts. The germ implanted by them, however, failed for 
nearly fifteen hundred years to ripen into maturity, for, 
from the fall of the Roman Empire to the commencement 
of the eighteenth century few, if any, improvements were 
made, the monumental works of the conquerors were 
en and given over to ruin by the vanquished, and 
although vast armies have from time to time forced their 
way through the mountain from the days of Han- 
nibal and Cesar to those of Napoleon and Suwarrow, in 
later times at least, the successful inroads have spoken 
more for the strength and endurance of the men 
for the condition and durability of the roads. Many of 
the latter again degenerated into the bridle paths from 
which they were originally made, and the art of construc- 
tion, which appeared to die with the withdrawal of foreign 
interference, was not really revived until the commencement 
of the present core A temporary impulse was given 
to construction by the pilgrimages to certain shrines, to 
the Holy Land, and by the Crusades, and during the 
twelfth century Switzerland was drawn into the mercan- 
tile world from her natural position—offering a central 
mart for the interchange of goods between the north and 
south. One remarkable feature about the Roman roads in 
Switzerland is the engineering skill exhibited in the choice 
of route, in many cases identical with the trace of the 
existing railways, showing with what care the shortest 
and most 5 gw directions were studied at so early a 
period. Bavier has devoted some space to a detailed 
— of the scanty improvements during the above- 
named period, interspersed with statutes enacted from 
time val time for their maintenance and tolls, which are 
principally interesting as specimens of the quaint ortho- 
graphy of the early Sensis, and of the laudable simpli- 
city and curtness of ancient documents, as compared with 
the corzplicated and verbose municipal decrees of the 
present day. Evidence is also given of the first use of 
gunpowder in the construction of roads on the Albula 
Pass in 1696, where a gallery had to be cut through a 
precipitous rock, confirmed by Herrn Franz Rziha, engi- 
neer, of Vienna, who says, “The historical note which 
ascribes the invention of powder to the monk Berthold 
Schwarz, in 1330, is not tenable; according to Dr. 
Fleischer’s researches, and from the works of Markus 
Grecus—liber ignium ad comburendos hostes—it is satis- 
factorily proved that powder was invented in the beginning 
of the previous century. Blasting by gunpowder was disco- 
vered by Martin Weigel, a Saxon mining engineer, in 1613, 
but the improvements on the Bergiiner Steiner—Albula 
Pass—in 1696 must be admitted to be its first application 


in the construction of roads. Figs. 12 and 14 show cross 
sections of the style of road built in 1750, still existing 
near en. The gas lamp is evidently a modern 
addition, but the profile is the same as at first. 


A NEW LIGHT. 


THE annexed engraving shows a new light, the invention of 
Captain A. De Khotinsky, of St. Petersburg, as described b 
Leon Warnerke. It isasimple form of the Drummond light, 
viz., it is produced by heating to incandescence a refractory 
ism of a peculiar construction. 

In the Drummond light combustion is produced by oxygen 
and ordinary coal gas, but in the new light the novelty consists in 
the following : The refractory material has the shape of a prism 
or pencil made of a specially prepared magnesia compound, which 
is unaffected by air, and is even not spoiled by water; it stands 
the temperature so well that, although it looks so delicate and 
thin, it will remain burning for 300 hours. A stream of oxygen 
and coal gas under very low pressure—8in. of water—is directed 
on to the axis of the prism, which becomes incandescent, and, 
unlike the Drummond light, it is not a point, but a line of light 
of about 2in. long, and, moreover, this light radiates all round. 
When coal gas is not to to obtained it can be superseded by 
paraffin, spirit, or other form of lamp. In St. Petersburg it is 
in use at the State Paper Manufactory, where colour printing is 
executed on a very large scale. In the shops where coloured 
silks and other fabrics are sold the advantage of the new white 
light is especially appreciated. The size and shape of the burners 
and prisms are made in great variety, so as to give light from 25 
to 300 candles. 


There are also some special lamps constructed for use under 
water by divers, also for mines, and for places where no com- 
bustible gas can be used, and for powder magazines. These 
lamps are hermetically closed glass vessels, having a spirit or 
paraffin lamp and a small tube connected with the reservoir of 
oxygen. The products of combustion partly accumulate in the 
shape of water in a specially reserved space, and gases escape 
through capillary openings which permit the passage of the gases 
but not of the water. 

A manufactory of oxygen is, however, the foundation stone of 
this new system of illumination. According to the inventor he has 
succeeded in perfecting the system of production of oxygen to 
auch an extent that it will be possible, if only one small manu- 
factory is established in London, to produce oxygen at the rate 
of 20,000 cubic feet daily, at a cost of 7s. per 1000 cubic feet— 
this includes the cost of materials, 10 per cent. on capital, wages, 
taxes, repair of ovens and machines. The cost of refractory 
prisms is 4s. per 100. This is the comparative cost of the new 
light per hour, based on the previous dats :---25-candle burner 
will consume oxygen, 1755 cubic inches cost (°070d.; 25-candle 
burner will consume ordinary gas, 1 cubic foot, 0°038d.; total, 
0°108d. The same t of light obtained with 12} cubic feet 
of ordinary gas will cost 0°475d. By comparing these data, the 
new light will be cheaper than ordinary gas for the same amount 
of work. Mr. Warnerke read his paper before the Photographic 
Society, and expressed the hope that we may soon have the 
benefit of this new light in London, as being much superior to 
gas or to the incandescent electric light, while it is also more 
simple and cheaper. 


Puriryinc AIR FOR BREATHING.—An apparatus—Stanley’s 
patent—is now being brought out for the purposes of cooling, 
ifying, and disinfecting the air of saloons, cabins, hospitals, &c., 
y Mr. W. L. Thompson, of York-buildings, Adelphi. The 
system consists in pumping cold water through pipes which are 
fixed in the ceilings, running the length and across the saloon or 
ward in an hospital. In these pipes are fixed rods, outside which 
it is intended that a thin film of water shall trickle down; which 
will be regulated by a cap fitted to the upper end of the rod. The 
water, in thus running down the rod, will, it is claimed, absorb all 
the particles of dust, &c., that may be floating in the air, also cool 
and purify the vitiated atmosphere; and any of the known puri- 
fying chemical agents can be mixed with the water for the purpose 
of disinfecting, such as Condy’s fluid. The water, after running 
down the rods, will be carried away by an arrangement of pipes 
under the flooring. To prevent any contact with the water, a 
guard of brass wire gauze can be fix 
TELEGRAPHS OF THE ANCIENTS.—On the 14th ult. Mr. W. H. 
Bailey, Salford, delivered a lecture on “ Lav as of the Ancients, 
from the Fall of Troy to the Battle of Waterloo,” at the Peel Park 
Museum, Salford. He first dealt with the conversation by signs 
as carried on by savage tribes of America and Africa, and 
to telegraph signs as employed in warfare and defence before the 
Christian era. More particularly he described the alphabetical 
double clepsydra telegraph employed by the ancient Greeks, and 
pointed out the similarity between this and the double clock tele- 
graph introduced by Sir Francis Ronalds about 1815. Agamem- 
non’s telegraph, in which a torch or beacon light announced the 
fall of Troy, and the torch telegraph of the Scotch were next 
described, but the lecturer could give little information as to any 
systems adopted in old England, though he made some reference 
to the ey general use of beacons at fixed stations. The 
renner at the beginning of this century, and the signals used during 
the American War of Ind Fm occupied his attention. 


Early erg, elson’s signal, semaphore 


signals, eir were next dwelt w the lecturer con- 
cluding with an e account of the’ Ronalds electric 


ON STEAM YACHTS.* 
By Mr. Dixon Kemp. 
THE prejudice which existed against the introduction of steam 
hting, was such that in 1829 the members of the Royal Yacht 
Sooten a that date almost the sole arbiters in yachting affairs 
—decided that no gentleman owning a vessel a by steam 
power could be a member of the club. This rule was levelled 
against Mr. Thomas Assheton Smith, of Tedworth, an ardent 


v yachtsman, who had already built five large yachts for competitive 


sailing. However, Mr. Smith was so fascinated with the achieve- 
ments of steam that in 1828 he resigned his membership of the 
Royal Yacht Squadron, in order to indulge in his desire to possess 
a steam yacht, He commissioned Mr, Ro Napier, of G w, 
to build this yacht, which was supplemented at subsequent dates 
by the following :— 


Date. Yachts, Tons. N.H.P, 
1044 .. .. 880 «. 80 
1005 .. Ma .. .. .. 
1000 .. .. o .. .. 300 70 
1851 Sea Serpent.. .. 250 60 


All these yachts, except the No. 2 Fire Queen, were propelled by 
paddle wheels, and No. 3 Fire Queen is still in existence, being 
the Port Admiral’s Yacht at Portsmouth. No. 2 Fire Queen was 
a screw, and the lines and drawings of her engines are given in 
Bourne’s ‘‘Treatise on the Screw Propeller,” 1852 edition. No 
other weg pared of any considerable size were built until about 
the year 1856, when, the Royal Yacht Squadron having removed 
their edict against steam, Mr. Talbot Clifton—their vice-com- 
modore—converted his topsail schooner Capricorn into a steam 
yacht. In the following year there were four other steam yachts 
—ranging from 30 to 240 tons—in existence. In 1864 there were 
as many as thirty steam yachts afloat, and from that date they 
multiplied very fast, until in the year 1877 there existed 280 of five 
tonsand upwards. Since the numbers have nearly doubled, and the 
present fleet of British steam yachts is now made up as follows :— 


Number of 
Yachts. Tonnage. 
Sandunderl00tons .. .. .. 300 .. .. «+ «+ 8,550 
200 ” 300 ,, 
400 tons and upwards 


From the foregoing it will be gathered that steam yachting now 
occupies a very important place in naval architecture, and it is a 
significant fact that no large sailing yacht of or above 200 tons has 
been built during the last six years. The cause of this can be 
easily cudunhesl if we realise that a large number of men take to 
yachting for some reason other than a love of the art of sailing or 
of managing a yacht under canvas; in fact, they know nothing of 
the art, nor seek to learn anything about it. To these, yachting 
means shifting about from port to port with unerring certainty, 
and in agreeable weather. is really forms the charm of steam 
yachting to those who simply enjoy being on the sea for the sake 
of being there, or take to it to recruit shattered health, as they can 
shift ports or do a day’s cruising in the most pleasant of all 
weather on the sea—a calm—when the sailing yacht would be 
lying helpless. This leads us to consider whether auxiliary steam 
power would not be sufficient for the purposes of agg er so that 
a man might, as occasions permitted, enjoy all the pleasures and 
fascinations of sailing, and at the same time be able when n 
to make passages in calm weather or — baffling winds. Th 
was the early idea of steam yachting, although its originator, Mr. 
Assheton Smith, had no such divided notion about it; but the 
first large steam yachts, Capricorn, Erminia, and Firefly, 
which existed before 1860, nothing but auxiliary power, 
and could steam no more than about six knots an hour. 
At that time, however, the great objection to a full power 
steamer was that the consumption of was | large, and the 
boiler and engines occupied more space than could well be spared. 
At the present time the relative advantages of the full-power 
steamer and the song | can be summed up as follows: In the 
auxiliary, the engine and boiler space in a fore-and-aft direction 
is within a foot or two as great as in a at steamer, The 
first cost is greater, owing to the greater depth of bull and expense 
of the equipment of masts, rigging, and sails; and the cost of 
working is very considerably greater, as a full crew of sailors must 
be carried, besides the engineers and stokers ; and the loss of weight 
due to the consumption of coal may seriously affect the performance 
of the auxiliary under canvas, and moreover, if the coal is not 
used from about the centre of rigs: there will be the diffi- 
culty of trim to contend with, which, although it may be of little 
consequence to the full-power steamer, might be a serious matter 
for the auxiliary if she had to work against a foul wind. On the 
other hand, the auxiliary for extended ocean voyages, such as the 
Sunbeam, Wanderer, Lancashire Witch, and Marchesa have made 
has many —_ She may reel off three or four thousand 
miles upon a stretch under sail,+ and thus effect a great saving in 
coal and frequently make ter speed, should the wind be strong, 
than cotld be made under steam. Beyond this, the auxiliary 
steam-yacht has greater weight—due to her greater under water 
depth—in order that she may carry a considerable weight of 
last, and this has the effect of making her a much better sea 

boat than a full-powered steamer would be of similar "aa but 
of less breadth and depth. The advantages to be ned by 
making use of the trade winds in ocean voyages are clear enough, 
but for home cruising, or even for cruising in the Mediterranean, 
the full-power steamer is the more economical, as she will have to 
do nine miles out of ten under steam, and to carry about a a 
crew and heavy outfit of sails which are never 4 wo’ 
mean an entirely unnecessary expense. As might be supposed, 
steam yachts afford great opportunities for naval architects to 
achieve a comparatively high rate of speed for any given displace- 
ment and engine power but they are not entirely unfettered in 
this respect, as the sea-going qualities of the yacht must always be 
considered, and this is a matter which very materially influences 
form. Asa rule, a steam yacht has much about the same relative 
fineness in the fore-body that a sailing yacht has; but owing to 
her lesser proportionate breadth for any given length the water 
lines in the fore-body make a less angle, and the same feature is 
observable in the nn Seme The form of midship section, how- 
ever, varies very considerably from that of the sailing yacht, which 
usually has a high bilge ; whilst the steam yacht, erty hes — 
capacity for carrying a large weight of coal—usually about 20 bod 
cent. of her total weight—engines, and ballast, carries her side 
much lower down before it begins to turn in to form the bilge—a 
feature which has a tendency to promote easiness in a seaway. 
Allusion has been made to the introduction of steam in yachting 
so far back as 1828, and at that date it will be remembered the 
form of hull supposed to be the best adapted for speed was known 
as the cod’s head and mackerel’s tail form; in other words, the 
entrance was made considerably fuller than the run, and the centre 
of buoyancy was invariably forward of the mid length. However, 
Mr. Assheton Smith, in designing his steam yachts, made an 
entirely new departure, as he designed the entrance at least as fine 

* Read at the twenty-fourth session of the Intitution of Naval 
Architects, 15th March, 1883. 

+ The Lancashire Witch did the distance—4458 miles—from the Falk- 
land Islands to Natal in 28 days, the biggest run being 295 miles entirely 
under canvas ; and id 
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23 days, her biggest run being again 295 miles in 24 hours ; and she did 
the whole distance from Tahiti to Liverpool 11,080 miles— in 79 days, 
having covered, owing to head winds, 12,240 miles. The Sunbeam, in her 
voyage round the world, also did many good runs under canvas, having 
7 on one occasion loaged 299 miles. The Sunbeam’s best day's steaming 
elegTapD, was 280 miles, and eashire Witeh's 216. 
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as the run, and his No. 2 Fire Queen had an even finer fore and 
after body than is to be found in any steam yacht of similar size of 
the present day.* The year following the construction of the Fire 


in 1844, the royal yacht Fairy was constructed for the use of 
Ler Majesty, and her lines resemble those of the Fire Queen in a 
remarkable manner, but the Fairy is the fuller of the two in the ends, 
Fairy. No, 2 Fire Queen. 

Length on L,W.L. .. 140°0ft.t oe 127ft.t 

Beam, extreme .. .. 1*1ft. 9°6ft. 

Draught of water her 5ft. ft. 

Area of midship 74°5 aq. ft. 76°2 sq. ft. 

Displacement + os «+ 176°5 tons, 148°5 tons, 

Speed on trial + 418°8knots. knots, 

Speed co-efficient SPeed® x D 198 196 


+ The screw aperture not included. 


Each of these two yachts had the midship section placed three 
or four feet ahead of the mid-length—not including screw aperture 
—and both were i with a view of obtaining the very highest 
speed, and, judged by the displacement speed co-efficient, the: 
certainly compare favourably with yachts of the present day ; and, 
so far as their individual merits go, they appear to have been about 
equal. There is, however, no doubt that the co-efficient would 
have been higher had the two boats been driven by engines of the 


one-tenth the length of the after-body. It might here be said that 
the curve of displacement of the Fire Queen exactly coincides with 
a curve of versed sines both in fore-body and after-body. In the 
case of these yachts, those whose curves most nearly approach the 
standard curve are Xantha, Oriental, and Marchesa. So far as 
the fore-body is concerned, the greatest departure from the curve 
is to be found in the Jacamar; yet she, judged by her speed 
co-efficient, is a remarkably easy vessel to drive. With regard to the 
after-body, the greatest by i bned from the standard curve is to be 
met with in the Queen of Palmyra. This vessel has a small mid- 
ship section and full ends; indeed, she has a remarkable fulness 
aft; and this latter fulness was a necessary condition in her design, 
as her engines and coal bunkers are very far aft—much farther, in 
fact, than is usual when the driving power is carried aft. The 
Oriental’s curve for the fore-body, it will be seen, nearly coincides 
with the curve of versed sines, and her after-body makes an exact 
trochoid ; the Fair Geraldine, on the other hand, shows a con- 
siderable departure in both ends, being much fuller than the 
standard curves. According to the particulars of the trial tri 

given me by the builders, the Fair Geraldine’s as nearly as possible 
equalled that of the Oriental; andI do not think any mistake was 
made about her speed or I.H.P.,+ as her builders, Messrs. Ramage 
and Fe n, have recently written to me to confirm the parti- 
culars of the trial. The trial of the Oriental was, I believe, con- 
ducte1 by Mr. John Inglis, jun., her designer and builder, and, as 


Upon reference to the tables it will be seen that the Fair Geraldine 
is nearly 16ft. longer than the Oriental, and on her trial was 8 tons 
lighter, whilst the engines of each indicated 330-H.P. It might 
reasonably nave been supposed that the greater length of Fair 
Geraldine,* the displacement remaining the same, would have 
admitted of her being driven considerably faster than the Oriental 
with any given horse-power, but, as a fact, her speed was only 
equal; and there can no doubt that the comparatively better 
performance of the Oriental is due to her finer ends, which, in turn, 
are due to her greater area of midship section. 

The Fair Geraldine, it will be observed, compared with the 
Oriental, had on her trial a small midship section, and, to obtain 
the desired displacement, the ends had necessarily to be fuller. 
Judged by the midship section co-efficient, the Oriental’s perform- 
ance on her trial was a much better one than Fair Geraldine’s; and 
this feature is what might have been expected, judging by the 
results obtained by the late Mr. Froude, in experimenting with an 
increasing area of midship section, the displacement remaining 
constant. In the case, however, of Oriental, the midship section 
is not only of — area than Fair Geraldine’s, but the hull is 
shorter; and whether any of the good results obtained are due to 


the longitudinal disposition of her displacement—which disposition 
would be dependent upon the form of her lines—I am at present 
unable to say; but in connection with this subject I may mention 
that I have for some time past been making 


arrangements for the 


CHAZALIE 


+4 


MARCHESA 


4 


FAIR CERALDINE 


190 
315 tons disprlanement 
of 


modern 
then 

power must have been lost. Asa means of comparing the forms 
of various yachts of the present day, a curve of sectional areas 


indicating 


has been constructed of seven well-known yachts, All the curves | 


are in the same Ly ape the sections in each case having been 
divided by 10, and the quotient was made to represent an ordinate 
at the station of each section. To compare the relative fulness or 
fineness of the fore-body, a curve of versed sines in each case is 
“ as a standard, 5 per cent. being added to the fore-length for 

he fine end of the curve of versed sines. In all cases this curve 
would be too fine for the after-body, and, as a means of comparison 
here, a trochoidal curve is used, with a radius in each case equal to 


equal horse-power, as in the contrivances | the trial was a rogressive one, there is every reason for supposing 
to give increased rotation to the screw much useful | that no sigtabe was made, “g J igned 


45 
XANTHA 


CURVES OF YACHTS. 


The Xantha is a vessel designed by 
Mr. John Harvey, and engined by Palmer and Co. She not only 
has a wave curve of displacement, but has also strongly pronounced 
wave lines in her bow. Her however, com with that 
of Fair Geraldine, is nothing remarkable. The Chazalie was built 
by Messrs, Camper and Nicholson, and the Queen of Palmyra by 

essrs. Payne, both being engined by Messrs. Day, Summers and 
Co. They were very carefully tried on the mile on different occa- 


sions, and it will be seen that their speed co-efficients are nearly | a 


equal, and are very low compared with the other yachts. It may 
—- be useful to examine these displacement curves and the 
alleged performances of the different yachts a little more closely. 


with 
* In 1857 there was a controversy as to whether Mr. Assheton Smith 
or Mr. J. Scott Russell was enti: 


to the honour of having discovered 

the value of hollow lines or waved lines, and Mr. Robert Napier was re- 
uested to state what he knew of the matter. This he did in a letter as 
‘ollows :—‘‘ I am certain that hollow lines were a favourite of Mr. 

Smith long before he ever built a steam yacht ; for when con 

the Menai steam yacht—in 1829—he told me that he had put a new 

with hollow lines on to his sailing yacht Menai, which increased her 

hay a greatly, and he wished the same kind of bow put into the steamer, 

r. 


ting for 


the shipbuilder, bein, posed to hollow lines, he gave in ; 
but when Mr. Smith decided to build the Fire King he resolved that the 
lines should be to . Everyone condemned 


iow, his own 

oo ee. and continued of that opinion the day of her trial on the 

loch, when her unex ly great success changed not only the 

raj ace form 8 ers 8 

them’ hollow. instead of round lines. From all that'T know of 

low lines, the theory of them may belong to this or that person, 

but that the practical introduction and adaptation of hollow water lines 

to steamers entirely peg oy Smith.” Sir Roderick Murchison also 

stated in a letter that Mr. ith informed him in 1844 that he was led to 

the wave form when he was a boy at Eton, it having been 


pointed out in the course of a lecture that a flat stone when sinking in 
water described a gentle curve; and assu! it took the line of least 
resistance, he inferred that the entrance of a ship in the water should be 
in the form of a similar curve. Sir Roderick then went on to say :— 
‘* Whilst, however, there can be no doubt that Mr. Thomas Assheton 
Smith marked out this result—i.¢., the application of hollow lines to the 
entrance of ships—entirely by his own ingenuity, it is now admitted by 
men of science that Mr. Scott is the person who, 

the nature, forms, and movements of waves, arrived, b 
induction, at the correct application of the wave sioatale 
ing.” It is not contended that Mr. Scott Russell ve. 
translation ” until 1834, when he began some resistance experiments, and 
in the following year he built the Wave, which had a wave line bow. 
However, so far back as 1830, Mr. Wood, of Port Glasgow, who built the 
Menai, constructed a boat for the Paisley and Ardrossan Canal with 
hollow lines, and he seems to have been so little satisfied with the result 
that he persuaded Mr. Smith to abandon the idea in the Menai. 


Marquis of Exeter, for testing models of most of the steam yachts, 
particulars of which are given in the table which follows, together 
with various other models, in order to test the value of certain 
forms of lines and dispositions of displacement in their relation to 
—. I hope to conclude the experiments during this year, and 
8) e 


glad if I am allowed to communicate the results to this 
Institution. 
The Marchesa was designed and built by Messrs. Lobnitz and 
Co., and her speed co-efficient with 245 indicated horse-power 
ppears to be a very remarkable one; as, even allowing for the low 
= of 10°5 knots she was driven at, the co-efficient 283 is some- 
thing very unusual. Were it not for the equally remarkable speed 
co-efficient of Jacamar, one would be apt to attribute Marchesa’s 
achievement to the circumstance that her displacement is distri- 
buted in a fore-and-aft direction, nearly in accordance with the 
wave form; but in the face of what Jacamar is alleged to have 
accomplished, there is nothing to justify one stating + there is 
any vanes in such distribution. However, with the knowledge of 
the uncertainty of —— at the exact or efficient horse-power 
used on a trial trip, it would be the merest tion to ascribe 
the various results obtained on the trials of some of the seven 
steamers named to any particular cause, 

Fortunately, in the case of the Oriental, the trial was conducted 
with unusual care and completeness; and a curve is very 
instructive in throwing doubt on the alleged its of some of the 
trials of the other ts. From this curve we learn that at speeds 
between two and five knots the resistance increases in a less ratio 


Sev 

other canal boats were also built in Glasgow with hollow lines about 

1835. Vide ‘* Reminiscences of Thomas Assheton Smith:” J. Munay, 

seine epeed of Fair Gereldin verified at Nice regatta, but her 
8) was 

P, was not indicated. 


eral | than the square of the 


, and after passing five knots it exceeds 

t knots it equals the cube of the speed. 
* The displacement of Fair Geraldine on her trial was 258 tons, but 

$15 tons, and draught of water aft 10ft. 6in., 


| that ratio, until at eig 
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From here the ratio increases rapidly, and at nine knots 
equals the fourth power of the s . This ratio is steadily main- 
tained to 11°4 knots, the maximum speed at which the yacht was 
driven. To have obtained a speed of 12°5 knots at least 480-horse 
=< would have been required, or the same as it is alleged drove 

acamar 12°5 knots, that yacht having 60 per cent. greater dis- 
pl t. It is ible, of course, that the resistance in the 
case of the Oriental would not increase as the fourth power of the 
speed up to 12°5 knots; but so far as my experience goes, I see no 
reason to expect a diminution in the ratio of the growth of the 
resistance. 

The speed which Marchesa is alleged to have obtained with 
245-horse power is 10°5 knots. Now this is exactly the speed the 
Oriental obtained with 245-horse power, and it seems incredible 
that Marchesa, which has 75 per cent. greater displacement, could 
have equalled Oriental’s performance. The speed—8°9 knots— 
given by Messrs Day, Summers, and Co., for Chazalie, is a reason- 
able one; but I cannot help concluding that some mistake must 
have been made in the trials in the case of the Marchesa and 
Jacamar. As the builders of these two vessels also built the 
engines, they had no reason, of course, to make the horse-power 
appear higher than it really was, so long as the guaranteed speed 
was obtained; and it is just possible that sufficient care was not 
taken in calculating the diagrams, or in counting the revolutions. 
In the case where the engines are not built by the firm which 
constructs the yacht, it is possible that more than the stipulated 
LH.P. may be indicated at the beginning of a run when the 
diagrams are taken, and the ILH.P. may not be maintained all 
through, as there is generally time to bottle up steam whilst 
making a turn. Under such circumstances the s; co-efficient of 
the yacht may appear to be a very poor one, and such trials might 
well be considered valueless. I regret that the information con- 
cerning the trials cannot be regarded as reliable, and I am sure 
everyone who has to deal with steam yachts will join with me in 
hoping that builders and engineers will take a little more trouble 
in the matter. As a rule, two runs—with and against the tide— 
are usually made at full power, and the same at half power; but 
it would be much more useful if a run were carefully made at less 
than half power, at two-third power, and full power; particularly 
so, as from the results obtained from such trials the ‘* economical 
speed of the yacht ” could be calculated. 

Coal economy in steam yachting is a very important consideration, 
and often it is hastily thought that, by driving a yacht at her greatest 
speed, she will, by covering the required distance in less time, 


- consume less coal, as there will not be the time to burn it. The 


fallacy of this can readily be shown by a speed and indicated horse- 
= curve, where the coal consumption per horse-power is known. 

is consumption in the Oriental was found to be 2°12 lb. per 
indicated horse-power per hour; and on her trial trip the speed 


made with 52 indicated horse-power was 6°95 knots; with 90 indi- 
cated horse-power, 8'4 knots; and with 330 indicated horse-power, 
11'4 knots. The coal capacity of the Oriental is thirty-three tons; 
and assume that she had to steam 3500 miles, with no possibility of 
coaling on the passage, if she started at full speed, rod maintained 
it by keeping up 330-I.H.P., she would exhaust her coal in 105 
hours—4 days 9 hours—or when she had only steamed 1200 miles; 
but if she started at eight knots, on 82-I.H.P., she would be able 
to steam the whole distance, 3500 miles, with the thirty-three tons 
of coal; but the time consumed would be 438 hours—18 days 
6 hours—iustead of 307—12 days 19 hours—if she could have 
maintained full speed the whole distance; but to have kept up the 
~ of 11°4 knots for the shorter time she would require 45°2 tons 
of coal. The saving of twelve tons of coal, as against thirteen 
instead of eighteen days’ steaming, would not perhaps be considered 
a sufficient set-off under ordinary circumstances; but frequently a 
steam yacht, when making long passages, may be so placed that it 
would be of the most vital importance that she should be run at 
the most economical speed. A few years ago, a case occurred in 
the voyage of the Eothen from America to England, when she ran 
short of coals; and, from ignorance of what the yacht would 
consume if run at a low speed of about six knots, she was driven at 
the top of her s —which, however, did not exceed eight knots 
—with the result that she could not fetch her port, but had to put 
into a coaling station. In considering this matter it would also be 
right to note the effect of putting twelve tons extra coal on board. 
In the case of the Oriental no doubt the necessary bunker space 
could be provided, and the twelve tons would not put her lower 
than another three inches in the water; but where the power is 
auxiliary, and the engine-room space and coal bunker capacity 
limited on account of the great weight of ballast carried, the 
“economical speed ” should be well considered. Iam afraid the 
coal consumption per indicated horse-power per hour as set out in 
the tables is not quite authentic, and that for Fair Geraldine, 
1°7 lb. per hour, is apparently too low. The coal consumption of 
Marchesa was not obtained from the engineers or builders; but 
from the trials made by the Marquis of Ailsa at sea, when on a 
voyage to South America, the West Indies, and other places. No 
diagrams were taken, but he had the coal carefully weighed day by 
day, and it was proved on making up each day’s run that 2} tons 

r 24 hours gave 8 knots per hour; 2} tons, 8{ knots; and 3} tons, 
3 knots; the increase of consumption being approximately as 
the cube of the speed. After giving particulars of the construction 
of a number of well-known yachts, and tables of their perform- 
ances, the author concluded by drawing attention to the absence 
of well authenticated trials for coal consumption, and hoped that 
in future builders and engineers would take more trouble in the 
matter. There was practically no discussion on this paper. We 
give the principal table below. 


Comparative Table of Dimensions, &c., of Seven Steam Yachts. 


Fair Queen of 
Geraldine. Marchesa. Jacamar. Oriental. Chazalie. Xantha. Palmyra. 
HULL. 

Length over all—stem head to taffrail .. .. 153ft. 150ft. 172ft. 6in. 148ft. 16oft. 143ft. 
Length on L.W.L. to inner stern post .. 136ft. 127ft. 165ft. din. 120ft. 3}in. 150ft. 6in, 101ft. 12aft. 
Screw aperture, including outer stern post..| _4ft. 9in. Tft. 4ft. 9in. 4ft. O}in 6ft. 9in. 4ft. 4ft. 
Draught of water 10ft. from fore side of stem 7ft. 6in. 1lft. Tin. Oft. 7ft. 4in. 9ft. 6in. 6ft. Sin. 7 
Draught of wateraft .. .. .. .. --| 9ft. 9in. 13ft. 4in. 11ft. 6in. 10ft. 2in. 14ft. 4in Oft. 6in 
Mean draughtofwater .. .. .. .. - 9" lft. 12-5ft. 10ft. 2in. 8ft. 12°3ft. 7 
Area of load water-plane .. 80 sq. ft. 2360 sq. ft. 2655 sq. ft. 1726 sq. ft. 2008 sq. ft. 1520 eq ft. 1780 sq. ft. 
Area of midship section on trial .. .. 105 sq. ft. 176 sq. ft. 168 sq. ft. 126 sq. ft, 184 sq. ft. 8q 5 sq. ft. 
On trial displacement .. .. .. .. .. ..| 258 tons 422 tons tons tons 180 tons 210 tons 
Coeffici of displ t *403 42 46 “37 41 393 
Displacement per inch of immersion at 

5 tons 5°8 tons 6°3 tons 4°2 tons 7°6 tons 3°6 tons 4 tons 
Area of immersed vertical longitudinal sec- 

1500 sq. ft. | 1040 sq. ft. 1856 sq. ft. | 810 sq. ft. 994 sq. ft. 
Midship section abaft centre of length of 

ob os 5°8ft. 2°5ft. 7ft. 7ft. 4ft. 5f 105ft. 
Centre of buoyancy ditto .. .. .. .. .. 4ft. 1°5ft. O-7ft. 1°7ft. lft. 2°5ft. 6ft. 
Centre of buoyancy below L.W.L... .. .. 3ft. 3°2ft. 37 2°6ft. 
Centre of lateral resistance abaft centre of 

lengthof L.W.L. .. .. = 3'1ft. 5°5ft. 4°3ft. ~ 
Centre of effort of sails ditto .. 
Area of immersed surface.. .. .. .. ..| 32128q. ft. - 4500 2755 sq. ft. | 4880 sq.ft. | 2190 sq. ft. 2800 
Area of lower sail per square foot of wet 

Metacentre above centre of buoyancy .. .. 4°7ft. 
Regis oe 189 266 301 167 328 132 142 
we on 128 193 80 223 85 103 

ENGINE-ROOM. 
Fore-and-aft engine and boilerspace .. .. 3lft. 28ft. Gin. Soft. 27ft. 6in. 26ft. -- 28ft. 6in. 
Nominal horse-power .. .. .. . .. .. 54 60 50 60 40 45 
Diameter of cylinders.. .. .. .. .. ..| 18in. & 36in. | 2lin. & 3¢in. | 23inm. & 42in. | 18in. & 82in. | 20in. & 40in. | 24in. « 24in. | 16in. & 24in. 
<> co. ts. ss 22in. 24in. 30in, 24in. 24in, 1 
Mean number of revolutions on trial .. .. ll 102 95 146 100 —_ 118 
Indicated horse-power on trial Spe oeal 830 245 4 330 300 240 272 
Condensing suriace ., .. .. 630 sq. ft. 1104 sq. ft. 512 sq. ft. 
Diameter of boiler.. .. .. .. .. .. 3in. 12ft. 9in. 10ft. 
Heating surface .. .. .. .. 1041 8q. ft. 1126 sq. ft. 696 sq. ft. 
66 sq ft. 49 sq. ft. ft. 
70 Ib. 701b. 80 lb. 80 Ib. 60 Ib. 60 Ib. 
Coal-bunker capacity .. .. .. .. .. .. 50 tons 70 tons 70 tons 83 tons 80 tons _ 30 tons 
Total weight of machinery with steam up .. 55 tons 68 tons 86 tons 50 tons 58 tons = 48 tons 
Diameter of propeller... .. .. .. .. _ 7ft. oft. 

Surface of allblades .. .. .. .. 168q. ft. 13}ft. 
Ratio of N.H.P.toLH.P... .. 5°55 41 6°2 6°6 _ 6 6 
LELP. per ton of displacement 1°024 “53 1°17 1°25 “56 1°33 0°93 
Square feet of imm: surface per LH.P. 10°7 _ 971 8°34 16 11°6 12° 
Grate surface perLH.P. .. .. 0°22 sq. ft. 0-1 0-091 
10°5 knots 12°5 knots 11°4 knots knots 11°75 knots | 10°52 knots 
Coal consumption 17 1°81b. 2°13 Ib. 1°8 
Coefficient for speed 510 827 672 567 432 661 524 

ja 4 186 283 221 | 185 155 216 100 

LH.P. 

Ditto 3°14 1°44 2°94 } 2°6 1°62 2°45 2°37 
LH.P. 
Ditto | 4 81 4°5 
SPARS. 

Fore mast, deck tohounds.. .. .. .. .. 40ft. 48ft. 36ft. Gin. 57ft. 6in. _ _— 
Main mast,deck tohounds .. .. .. .. 42ft. élft. Soft. | 38ft. din. 6aft. 
Mizen mast, deck tohounds .. .. .. .. 68ft. 
Fore topmast, pintosheave .. .. 2ift. 34ft. 6in. 30ft. (d) 15ft. 9in. 38ft. 6in. 
Main topmast, pin to sheave hole .. ft. 16ft. 4lft. - - 
Mizen topmast ditto .. .. .. .. .. « 21ft. 43ft. 6in 
Bowsprit outsidestem.. .. .. .. 20ft. 13ft. 24ft. 15ft. 23ft. 6in. 
Jib boom toshoulder .. .. .. 21ft. 24ft. . 
Main boom 35ft. 64ft. 32ft. (d) 32ft. 36ft. 
Mizen boom 38ft. 6in. 65ft. 
Fore gaff .. 27ft. 28ft. 6in. 
Mizen gaff 20ft. 25ft. 19ft. 6in. 37ft. 
Fore mast, on deck, from a perpendicular to 

fore side of stematL.W.L. .. .. .. .. 28ft. 40ft. S2ft. 26ft. 6in. 32ft. 
Main mast from fore mast, centre to centre.. 42ft. 39ft. 69ft. 56ft. 6in. s8ft. 
Mizen mast from main mast .. .. .. .. 40ft. 


Inon TRADE WAGES IN THE UNITED StaTES.—The Chattanooga up, 5 3-16c.; catching, c.; cold straightening, 9c. and 11c.; first 


Times states that the Scale Committee of the Amalgamated Union 


have decided on the following scale. It is a reduction of from | : . png Diggs ad ap either by the 
i ton: | is to stan til yu changes eithe 
r ment is tos until June Ist, subject thee 


15 to 30 per cent. on the wages = last. year :—Price 
First heating, 40c.; first helping, 20c.; ie | 
ing, 84c.; second helping, 5c.; roughing down, 6 5-10c.; 


pe 


hooker, second hooker, 44c.; third hooker, ‘4c.: fourth 

hooker, 44c.; sticker in, 34c.; total, 1°32 dols. 3-10c. This settle- 
the association, It is also und 

are to receive 5 dols, per ton. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, -AND 
OTHER DISTRICTS, 


(From our own Correspondent.) 
A sTRONG market for pig iron, but an easy market for finished 
iron, continues. There is much necessity that this ease should 
terminate and manufacturers should attempt more united action 
in resisting the ‘“‘ bears.” The refusals which are now going on to 
on some merchants’ terms for shipping orders should be multi- 
plied. 

In view of the quarterly meetings in Wolverhampton next 
Wednesday, and in Birmingham next Thursday, business is this 
week restricted. Good orders for nailstrips and tubes were, however, 
reported to-day to have been booked for Canada; £6 5s, to £6 7s, 6d, 
was the minimum for strips ; hoops are selling fairly at £6 10s. to 
£6 12s. 6d. Round Oak bars were £8 2s. 6d., ordinary quality, and 
“lion” bars and those of similar quality £7 10s. per ton; un- 
marked bars were £6 10s. to £6. For horseshoe bars £6 15s, to 
£6 12s. 6d. was asked. Common angles ranged from £6 10s. to £7, 
and T’-iron from £7 10s. to £8. Hinge strip was £7 10s. easy. 

Boiler-plates keep dull, but girder qualities show a little more 
activity. The former were quoted to-day at £9 to £9 10s. per ton, 
and the latter at £8 10s, per ton upwards, 

Sheetmakers again complained of the lack of specifications, 
although with the turn of the quarter there has been a slight im- 
provement. Singles were quoted £7 lis, to £8; doubles, £8 5s, to 
£8 10s.; and lattens, £9 5s. to £9 10s. 

The Shropshire wire rod makers reported sales quiet at £7 
upwards for Nos. 4, 5, and 6 rolled, delivered Liverpool; drawn 
rods were 30s. to £2, additional. 

Sales of pigs are much less numerous than three weeks ago, 
Nevertheless, prices keep up. The Westbury—Wiltshire—brand 
was quoted to-day at 48s, 6d, Derbyshire pigs at 48s. 9d. to 50s., 
and Lincolnshires at 50s.; Northamptons were 47s. 6d. 

Hematites were stronger than last week, and the representative 
of the Tredegar Company refused to quote until the quarterly 
meetings. Native pigs produced at the Capponfield furnaces were 
quoted at 55s. for mine, and 42s, 6d. for common qualities. 

The Pelsall Coal and Iron Company are raising some 6000 tons 
of coal weekly, and are not stacking. They quote deep house coal 
9s.; forge —e § mill coal, 7s. 6d. to 7s, 

The Stow Heath pumping engine, belonging to Messrs. Sparrow, 
is being put into thorough repair by the Mines Drainage Commis- 
sioners, and will shortly commence raising water from the Bilston 
mines. New boilers are to be put in, the plates for which, made 
from cold-blast iron, are to be supplied by the Patent Shaft and 
Axletree Company, Wed 'y, at £9 15s, per ton, and they are 
to be put together by Mr. John Thompson, boiler-maker, of Bilston, 
at £4 15s. per ton. At a meeting of the Commissioners on Wed- 
nesday, Mr. Cochrane remarked that £14 10s. per ton for first-class 
boilers was a lower figure than boilers could be obtained from either 
the Manchester district or from the generality of Staffordshire 
makers, and he suggested that their manufacture should be care- 
fully noted. 

The bridge, girder, and roofing trades keep steady, and most of 
the yards are fairly well occupied. A few firms report difficulty in 
securing enough hands to enable them to complete contracts in the 
agreed time. The tank makers and heavy iron-plate workers have 
not much to complain about, and in addition to home and colonial 
specifications, orders have recently been placed for large iron pans 
for sugar boiling for the Brazilian Government. 

Before the Institute of Mining Engineers at Dudley, on Monday, 
Mr. A. Slater Savill, of Manchester, read a yo on “‘ Hamer, 
Metcalfe, and Davies’s Patent Exhaust Steam Injector, for Non- 
condensing Engines.” 

The tube drawing capabilities of South Staffordshire will be ably 

represented at the exhibition at Amsterdam in May by a collection 
from Messrs. John Brotherton and Co., Imperial Tube Works, 
Wolverhampton. The tubes are all of South Staffordshire iron, 
black, painted, and galvanised, ranging in size from jin. to 6in. 
inside diameter, and consist of twelve different classes for bydraulic, 
gas, and steam uses, There are also complete sets of tube fittings, 
gas screwing tackle and engineers’ screwing tackle, with brass 
fitters’ chasing tools. Two large superheating tube coils bear 
witness to the quality of the native metal. One, of jin. diameter 
is drawn to the length of 49ft. in one coil without any weld or 
joint. 
‘ The second annual Building Trades’ Exhibition in Bingley Hall, 
Birmingham, from April 30th to May 28th, promises to be more 
attractive than that of last year. More than two-thirds of the 
space has already been taken. Machinery in motion will occupy a 
large department. 

The Stourbridge United Drainage Board wish to c out a new 
sewerage scheme at a cost of £25,000, and on Wednesday a Local 
Government Board inspector inquired into the application of the 
Board for power to compulsorily acquire 148 acres of lartd for a 
sewage farm and land for a pumping station. The inspector sug- 
gested that the Board should consider an alternative scheme of 
taking the sewage down the river Stour to the Osier Beds, and 
there clarify it in tanks. The authorities promised to consider the 
suggestion. 

‘the North Staffordshire iron trade keeps fairly steady. In the 
manufactured department the home trade is decidedly quiet, and 
the impending quarterly meetings temporarily make against it. 
The demand for export is pretty satisfactory, chiefly for bars and 
hoops. The colonies and South America are the best consumers, 
and India is also buying. Plates, whether boiler or bridge 
qualities, are tame, and only about two-thirds time is being 
made. 


NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 

Manchester.—Business in the iron trade of this district is making 
anything but satisfactory progress. The recent spurt has altogether 
died away, and there is a return of the previous indifference on the 
part of buyers to give out orders. Beyond a few sales of foundry 
numbers, there is scarcely anything doing in the pig iron market, 
and for forge iron there is an almost total absence of inquiry. 
Prices nominally are being fairly well maintained, as most of the 
makers, being tolerably well covered by contracts, are under no 
present necessity to force sales; but so far as the market can be 
tested, the tone is weaker, and there is a little easing down where 
orders are at all wanted. In the finished iron trade a conflict is 
going on between makers and merchants. Manufacturers, who 
seem to be far more sanguine with regard to the future than is the 
case generally in the iron trade, are tolerably firm in their prices, 
but merchants freely offer iron at under the makers’ lowest rates. 

There was a fairly good attendance at the Manchester iron 
market on Tuesday, but there was no corresponding amount of 
business stirring. For pig iron local makers were asking late rates, 
being 47s. 6d. to 48s., less 24, for delivery equal to Manchester, 
and with heavy deliveries against contracts they are not anxious 
for orders, but it is only for an occasional small parcel that the 
above figures are obtained. In district brands business is confin 
to a few small transactions in foundry. Lincolnshire, for which 
makers in some cases are willing to take a little under full rates, 
prices averaging about 46s. 4d. to 46s. 10d., less 2}, delivered equal 
to Manchester ; forge ig quoted at about 45s, 4d., but upon this 
figure there is also a téidency to give way in some instances to 
secure orders, 

A rather better inquiry for finished iron was reported in some 
quarters, but it did not develope any large amount of business. 
Some of the North Staffordshire houses were asking rather more 
money, but any business doing was mostly through merchants, at 
under makers’ prices. For delivery into the Manchester district, 
North Staffordshire bars could be bought at £6 5s. to £6 7s. 6d., 
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and local brands at £6 5s., with sellers in some cases open to take 


£6 2s, 6d. for odd lines. Shipping inquiries continue small gene- | th 


rally, but in hoops a fairly large business has been doing recently 

The construction of new mills is still giving moderate employ- 
ment to the iron trade, and there are several good contracts in the 
market for mill work both in wrought and cast iron. 

The engineering trades do not og any specially new feature, 
Most of the lene firms continue busy, and although the ordinary 
general engineering branch is only moderately employed, there isa 

deal of special work still giving out; the development of 
electrical appliances is causing a growing demand for special tools, 
and I understand that fair orders have been given out in connection 
with the sugar trade, whilst marine engineering still contributes 
largely to the actual employment of tool makers in this district. 

In the coal trade the month has opened with an altogether 
unexpected reduction of prices in the Manchester district. There 
has been no very appreciable falling off in the demand up to the 
present, and there is no actual pressure of supplies in the 
market, but the heavy stocks held by ene large Manchester firm 
have induced.them to reduce their prices, and in this they have 
been followed by the other leading Manchester colliery concerns, 
The reduction amounts to 10d. on the delivered rates of house 
fire coal, and 5d. on furnace coal, engine coal, and slack; house 
coal is also reduced 10d. = ton at the wharves. Pit prices are, 
however, not materially altered. This reduction has taken colliery 
proprietors in other districts by surprise, and as yet they have not 
decided upon any corresponding action. It is, however, not 
improbable that with the unsettlement of the market and the 
advent of warm weather some giving way will be found necessary. 
At present the average pit prices remain about as under :—Best 
pot vy 9s. 6d. to 10s.; seconds, 7s. 6d. to 8s.; common house fire 
coals, 6s. 6d. to 7s.; steam and forge coals, 5s, 9d. to 6s. 3d.; burgy, 
5s. to 5s. 3d.; good slack, 3s. 9d, to 4s.; with some special sorts 
fetching 4s. 3d. to 4s, 6d. per ton. ~* 

Shipping is very dull, and the business doing during the past 
week oe been very small. Lancashire steam coal, delivered at the 
high level, Liverpool, or the Garston Docks, can be bought at about 


7s. 6d. Ya ton. 

The South-West Lancashire Coalowners’ Association are pushing 
forward their efforts to obtain more adequate facilities for the 
weighing of coal shipped at Garston at Liverpool, to which I 
referred a fortnight back. On Friday a deputation waited upon 
the representatives of the London and North-Western Railway at 
Garston, when a desire was, I understand, expressed by the com- 
pany to meet their views if possible, and the matter will be 
thoroughly gone into at the next meeting of the Association in 
yo eee hange in the hematite pig i 

rrow.—I cannot re any c in the hematite pig iron 
trade. Business is fm buyers are few; but the material is 
plentiful. Stocks have accumulated very largely, and should an 
increased demand set in, some time must n ily elapse ere 
prices could go up much, owing to the heavy stocks in the hands of 
makers and second-hand dealers. The output at the furnaces is 
fully maintained, and the d d on d is fairly large, 
considering the state of the market. Most of these orders, how- 
ever, come from steel makers, who are very busy, having secured 
some good contracts. Steel makers are largely sold forward, and 
this eens Sey to be kept in full employment for some time 
to come. ices are unchanged for Bessemer and forge samples. 
Mixed numbers are quoted at 52s. per ton at the works. Steel 
makers are adding to their orders, and the mills are in full employ- 
ment. Prices for steel rails range from £4 17s. 6d. to £5 per ton. 
The new orders secured by iron shipbuilders will have the effect of 
improving their position very considerably. Some fair orders have 
been received. n ore is quoted at about 9s, 6d. to 12s, ton. 
Not much new business is doing, raisers generally working off 
existing contracts. 


THE SHEFFIELD DISTRICT. 


(From Our Own Correspondent.) 

A PLEASANT change in the weather, though it must cause the 
house-coal trade to become slack again, is certain to be of great 
benefit to the country, and therefore, generally, to business. The 
long frost which has retarded seed operations caused much gloom 
in the agricultural districts; and now that bright sunshine has 
succeeded the cold and dark days, there is more animation in the 
home markets. Travellers in Ireland and Scotland have latterly 
found it hard to book any orders of consequence, but they are 
certain to do better during the quarter just opened if the next few 
weeks continue favourable for harvest operations. 

Mr. Thomas Jessop, chairman of William Jessop and Sons, 
Limited, Brightside Steel Works, is perhaps the leading authority 
in Sheffield on the steel trade, and he states that from present 
prospects hopes of a good year may be entertained—so much so 
that at the annual meeting of his company the other day, he held 
out hopes of the dividend being increased from 10 to 15 per cent. 
As a matter of fact, however, the dividend cannot be increased 
beyond 10 per cent. until the reserve fund has reached an amount 
which will still require several years’ trading. 

Iron is again duller, with a downward tendency in prices, and a 
sympathetic feeling pervades various departments, except in the 
case of ironfounders who are engaged upon specialities. 

Sheffield armour-plates of the Ellis type have now been com- 

leted for the Russian cruiser Dmetri Domskoy, building at St. 

etersburg, and one of the ape selected indiscriminately from a 
number, has been successfully tested in Portsmouth harbour. 

Messrs. Watson, Moorwood, and Co., of the Harleston Works, 
are at present very busily engaged in various iron castings, as well 
as in the stove-grate department. They have just forwarded to 
the Builders’ Exhibition at South Kensington a remarkably com- 
plete combination gas and fire cooking range, which is certain to 
command a good deal of attention. The arrangements are excep- 
tionally perfect in every respect, and mee the range I saw is a 

e and expensive one, the invention will, no doubt, be brought 
out in handy sizes for all households. 

The Sheffield Gas Company is arranging to hold an exhibition of 
gas appliances, including baths and boilers heated by gas, boiling 
stoves, cooking stoves, gas fires, gas cokes, gas a tus for 
electro-plating, gas engines, heating stoves, &c. e exhibits 
will refer specially to articles adapted for domestic and trade 
P s. ‘lhe mayor is to open the exhibition, in connection with 
which Miss Coles, late staff teacher, National School of Cookery, 
South Kensington, is to give a course of lectures illustrative of the 
utility of the appli or h d 

The Sheffield Gas Company has just held their annual meeting, 
and declared the maximum dividend of 10 per cent., while reducing 
the price of gas by 2d. per 1000ft. Mr. F. T. Mappin, M.P., the 
chairman, expressed the opinion that the time had not yet arrived 
for the Corporation to take up the electric light, and stated that 
he was surprised to find how few gas stoves were used for cooking 
in Sheffield. 

There are indications that the workmen feel themselves strong 
enough to ask for advance of in the lighter departments. 
The latest to move are the razor blade makers, who are agitating 
for an increase to the extent of 10 per cent. The dispute in the 
file trade is gradually being settled by things remaining as they 
were, The employers are not insisting on the 10 per cent. reduc- 
tion, but while keeping their men on do not enter into arrangements 
for continued employment at the old price. 


THE NORTH OF ENGLAND, 
(From our own Correspondent.) 
A DECIDED want of animation has heen apparent in the Cleveland 
pom trade re the past week, and prices are about 3d. per 
lower. A majority of the makers are indifferent as to fresh 


orders, as they have on their books enough to keep them going for 

ep t and i diate future. They have therefore been 
selling only small quantities and for prompt delivery, and will only 
contract ahead at higher than present rates. At the market held 
at Middlesbrough on Tuesday last, makers quoted 40s. 3d. to 
40s. 9d. per ton for No. 3 G.M.B., f.0.b. Tees, but the little 
business actually tr ted was b: hants, and at 40s. per ton. 

The quarterly meeting of the Cleveland iron market will be held 
on Tuesday next. 

The directors of the Middlesbrough Exchange Company have issued 
a notice stating that the time for holding the market is from 12 to 
1 o’clock, and requesting members to be punctual, They decline, 
however, for the present, to close the doors at noon, or to inflict a 
fine on those members who are late. This notice is in reply to a 
petition sent to the managing committee sume time since, asking 
them to take strong measures to ensure attendance at the pro 
time. It is feared that the evil will not be cured by this rather 
mild -policy 
Holders of warrants are offering them at 40s. 3d. per ton f.o.b. 
Tees, and will not take less. 

The stock of pig iron in Messrs. Connal’s Middlesbrough stores on 
Monday night was 81,895 tons, being 751 tons less than a week 
ago. The quantity of iron in their store at Glasgow at the same 
date was 584,564 tons, 

There is a quiet demand for finished iron at previous — 

per 
£6; all 


Most of the manufacturers quote ship plates £6 5s, to £6 1 
ton ; angles for shipbuilding, £5 15s.; and common bars, £6 ; 
f.o.t. at makers’ works, less 24 per cent. 

The shipments from the Tees last month were very satisfactory. 
The quantities were, pig iron, 75,295 tons, and manufactured iron 
and steel, 32,896 tons. In February the exports were, pig iron, 
53,828 tons, and manufactured iron and steel, 26,123 tons. Last 
month the bulk of the pig iron was sent to the following parts :— 
Scotland, 25,715 tons; Wales, 3510 tons ; Newcastle, 5 tons ; 
France, 12,170 tons ; Germany, 11,375 tons; Holland, 6142 tons; 
Belgium, 4965 tons ; and Spain, 1880 tons. 

At the adjourned meeting of the council of the Durham Miners’ 
Association, held at Durham on Saturday last, it was agreed that a 
demand should be made to the Durham,Coalowners’ Association to 
establish ten hours per diem as the recognised time for drawing 
coal throughout the county. At present ves hours are worked. 

The Tees Conservancy Commissioners, at a meeting held at 
Stockton on Monday last, decided to widen the river between 
Stockton Bridge and Messrs. Richardson, Duck, and Co.’s ship- 
yard, at a cost of £5130. This is the part of the river which is 
opposite the most thickly populated part of the town. 

A meeting of the Board of Conciliation and Arbitration was held 
at Darlington on the 29th ult., to receive the reply of the men to 
the proposals made at the previous meeting held at Durham. 
These proposals had reference to the wages question, the restriction 
of output, and the adoption of the sliding scale. The main points 
were as follows: wo That the present rate of wages—7s. 9d. per im- 
perial ton for puddling and proportionate mill wages—continue in 
force until September29th, and from that date that Mr. Dale’s sliding 
scale of 1s, 6d. above shillings for pounds should come into force till 
theend of the year. (2) That the employers, at the request of the 
operatives, consent to limit work at all mills and forges to ten 
shifts per man till the end of the year, provided that the arrange- 
ment be carried out at all works in the North of England, whether 
connected with the Board or net. (3) That the object desired to be 
effected is a lessened production of plates, bars, and angles, and 
to ascertain if such a reduced make of iron can be di of at 
a higher relative selling price than heretofore in the joint interest 
of employers and operatives. (4) That any departure from the 
arrangement by any of the works to exonerate all employer- 
members from carrying out or continuing this concession. It was 
decided that the ascertainment of the net selling prices of finished 
iron by the accountants should be limited to two months instead 
of three, as at present. The operative delegates reported that the 
men were almost unanimous in favour of the above four resolutions. 
After some debating the following resolution was adopted :—‘‘ That 
the minutes of the , as made at Durham and delivered to the 
various lodges, be now adopted, and that from and after April 9th 
the new — of working be adopted at all the ironworks in the 
North of England.” . 

The accountant’s certificate issued under the new sliding scale in 
the Northumberland coal trade, reduces the wages of underground 
workmen and banksmen 1} per cent. 

The _——— for the new chemical company in process of for- 
mation at Middlesbrough has just been issued. The capital will 
consist of £250,000 in 12,500 shares of £20 each, but only 10,000 
shares will be issued at present. The works of Dr. Sadler at 
Middlesbrough, Stockton, Carlton, Ulverston, and Portsmouth, 
have been acquired for £93,500. Dr. Sadler will be managin 
director for the company, and takes 2500 shares in part payment o! 
the purchase money. The company will manufacture Turkey red, 
and intend to bore for salt, and to manufacture soda by the ammonia 

rocess, besides carrying on the present manufactures. Mr. C. F. 

. Bolckow is chairman of the company, and the other directors 
rage T,. Fry, M.P., Mr. W. Hanson, Mr. R. Dixon, and Mr. 

. Dyson. 

The Cleveland ironmasters’ returns for March were published on 
Tuesday night. They show that 120 furnaces are in blast, eighty- 
five on Cleveland iron and thirty-five on other kinds. The make 
of Cleveland pig iron during the month was 158,129 tons, being 
14,262 tons more than in the previous month. The output of 
hematite or basic iron was 78,866 tons, being an increase of 10,243 
tons. The stocks show a net decrease of 504 tons. Makers’ stocks 
have increased 7974 tons, but there is a decrease in the other stores 
of 8478 tons. Makers’ stocks amount to 197,711 tons, and makers’ 
stores to 21,015 tons. The North-Eastern stores ted at the 
end of the month to 6645 tons, and Connal’s stores were 
81,870 tons, 


NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE Glasgow warrant market has been slacker than usual this 
week, and prices have touched the lowest point since the beginning 
of the year. The foreign trade is still short of expectation. Not 
merely are the shipments below the mark, but the prices obtained 


Q 
at Broomielaw, 49s. and 47s. 
Carron, at Grangemouth, 53s.- 
48s. 6d.; Kinneil, at Bo'ness, 
at Ardrossan, 55s. and 49s. 
Dalmellington, 50s, and 49s, 


ock 
; Eglinton, 49s. 6d, and 47s.; and 


All departments of the manufactured iron trade are busy. 
Foundries and malleable works are as active as possible, the latter 
employing double shifts of workmen. Iron merchants agree in the 
statement that a large business is being done, but that the prices 
leave a comparatively small margin of profit. The engineering 
trades have orders that will keep them busy for a long time. 

The coal trade in the West of Scotland is in a more satisfactory 
condition than is usual at the present season. We have now 
reached the time when it is customary for prices to recede; but 
the briskness that has prevailed has enabled ‘coalmasters to 
maintain quotations up to within afew pence per ton of the highest 
figures received during the winter. The shipping trade has been 
active, and the inland demand for use at public works and private 
houses is keeping up remarkably well. Coalmasters, indeed, have 
found business so good that they have for the most part been in a 
position to keep their colliers steadily employed at full time 
without any necessity for interfering with their wages. These 
remarks apply only to the western mining districts. A different 
state of matters exists in the east, where the employers were 
induced several weeks ago to reduce the miners’ wages. The men 
are of opinion that this was done without sufficient reason, an 
opinion which I find is shared by colliery owners in the west. At 
the same time, it must be conceded that the masters in Fife and 
Clackmannan and the Lothians know their own business best. At 
a meeting of the Executive Board of the Fife and Clackmannan 
Miners’ Association, it has been resolved to send £100 to the 
assistance of the men on strike in the Lothians against the reduc- 
tion of 10 per cent. With reference to the proposed restriction of 
coal in Fife and Clackmannan, delegates reported that they had 
placed the result of the recent ballot before their men, that the 
majority were in favour of abiding thereby, and putting in their 
warnings individually, giving the employers fourteen days’ notice 
before commencing the restriction of labour to five daysper week. It 
may be stated that the rules under which the miners of Fife and Clack- 
mannan are at present employed require them to work at least eleven 
days in the fortnight, and the employers have resolved unanimously 
to allow of no departure from the conditions of yg ee ageank. and 
what the men propose is to give two weeks’ notice from Saturday, 
first that they are to quit their masters’ employment, intimating 
at the same time that they will be ready to continue in their ser- 
vive after the expiry of the fortnight, on condition that the rules 
in question are withdrawn. By this means they hope to be able 
legally to enter upon the proposed restriction of work. The result 
of the ballot alluded to above was that 2268 men voted for restric- 
tion and 168 for working as at present. It is now nearly four weeks 
since the strike began in the Lothians, and it is reported that many 
of the miners’ families are suffering from poverty. Asregards the 
coal trade, an improved tone prevails in Fife, and the continental 
demand seems to be getting better. If we take Burntisland, for 
example, as an instance of what is doing in the shipping trade, we 
find that the coal exports during March show an increase of fully 
20,000 tons over that of the corresponding month of last year. 
But the cheap rates which prevail for coal at Burntisland and other 
Fife ports is attracting vessels from the south side of the Firth of 
Forth, the result being that a considerable decrease is noted in the 
shipments at Leith. A fair shipping business has, however, been 
done at Bo’ness and Grangemouth. 

The Associated Ir Iders of Scotland have just held their 
tenth annual meeting at Edinburgh, when it was re: that the 
membership was 5400, and the annual income £13,000. 

During there were 21 new vessels launched from Clyde 
shipbuilding , With an aggregate tonnage of 29,259, as com- 
pared with 11 vessels of 14,500 tons in the same month last year. 
The output of the three months is 50 vessels, with an aggregate 
tonnage of 80,759, against 45 vessels and 66,400 tons in the corre- 
sponding quarter of 1882. There are now about 145 vessels on the 
stocks. 


WALES AND ADJOINING COUNTIES 


(From our own Correspondent.) 

THE iron and coal trades are in a moderately satisfactory con- 
dition. Iron and steel prices rule low, and there is not much 
briskness visible, except in one or two quarters, where some large 
colonial orders are booked. There is, however, a good deal of 
expectancy aroused regarding the Indian trade, as it is certain that 
a very large tract is about to be railed, and that the mills of 
England and Wales will be in full drive for a length of time in 
order to supply. I am told by an ironmaster that upon this head 
there can be no doubt. It is only a question of a short time, and 
if buyers are wise they will put in for business now that prices are 
low. I confidently look for a better tone in the market. ‘The 
chief business done of late has been in American orders. Last 
week Newport shipped 1500 tons to Baltimore, 410 to Tampico, 
= 1400 tons to Naples. A cargo of 550 tons also left Cardiff for 

ia. 

There is no change for the better in tin-plate, and the only cargo 
of any note that left here last week was 200 boxes for Baltimore. 
The destitution amongst the tin works’ district is great, and business 
cannot be expected to improve until spring trade is more vigorously 
advanced. | degree of benefit may, however, be expected to 
accrue from the expected activity in the iron trade. It is certe‘n 
that a great and radical change must be brought about, and it is 
as absurd for tin-plate workers to cling to old conditions as it 
would have been for ironmasters to have persisted in making iron 


trade is again flat, and in a great measure 
tending against the demand for a cheaper 
are suffering, it is time that some remedi 
adopted. 


Steam and house-coal prices are firm, and the latter are stiff at 
9s. 6d. f.0.b. As for steam, though exports show a considerable 
lessening, owing to adverse winds and colliers’ holidays, the 
demand is well sustained, and I hear of several instances where 
coalowners are too full of orders to book any more. 

This is a week of considerable interest and anxiety, as the fate of 
several important Bills will be sealed. ‘The Barry supporters are 
sanguine, but judging from the mass of evidence collected and the 
array of counsel, the struggle will be a severe one, and one not 
easily decided. Mr. Tones, contractor of the Rhondda and 
Swansea Bay line, has commenced operations in the Avon ey 

As I anticipated, the Forest of Dean colliers have resumed work, 
and the strike is at an end. The arrangements made were those 
proposed by the masters—5 per cent. reduction, and 5 per cent. 
left to arbitration. The Rhondda colliers aided the Forest men 
with nearly £100. 

Patent fuel is in good demand, and most of the works near Car- 
diff have got full orders. Swansea too is particularly brisk in this 
trade, and sent away over 5000 tons last week. 

Some reports are current of slackness in the iron ore trade, 
Judging from the stocks received at Newport and Cardiff last week 
there is not much cause for complaint. The tota’ received at Car- 
diff was 18,000 tons, and at Newport 1980 tons. 

Coal exports owing, as stated, to holidays and winds, showed a 
remarkable change, Instead of a total of 200,000 tons, which has 


use makers are con- 
te. When thousands 
measures should be 


been frequently reached, the total from Wales last week amounted 
to 156,000 tons. 

The new sinkings above Cefn Pennar, in the Aberdare, by Mr, 
Martin, for the Powell Duffryn, and those in the Tredegar district 
“*Harris’s Deep Navigation” 
Messrs, Brown and Adams calcula’ 
their colliery. 


are getting on remarkably well. 
is doing better ; 


put of 2000 tons daily from mae 


a 
/ 
rails when the demand for steel was becoming general. If the 
country expects a cheaper coke plate than 16s. or 17s., which are v hap 
scarcely profitable prices, then a lower priced article must be made, ; 
and the means resorted to, cutting down wages, le seninz cost, 
or as may be practicable. Lessening output was 1..... with a 
certain amount of benefit, but that had its day; then came failures, 
but this told for the better duringa month or two. Now the whole 
lal 
iron are remunerative, so at as the 
with the United States is concerned. The past week’s exports of 
Scotch pig were smaller than for a long time back, and the total 
shipments to date are 8000 tons below those at the same date last 
year. There is no lack of activity in the home trade, and it is 
upon it that the maintenance of business chiefly depends; but the a 
great abundance and the cheapness of iron tends greatly to limit \ 
the profitableness of the trade. The decrease in the stocks in the is 
warrant stores continues at the rate of fully 1000 tons per week. 
Business was done in the warrant market on Friday forenoon at 
47s, 2d. to 47s. cash, and 47s. 4d. to 47s. 3d. one month, the after- 
noon transactions being at 47s. 1d. to 47s. O4d. cash, and 47s. 3d. 
to 47s. 24d. one month. On Monday transactions took place at 
from 47s. 1d. to 47s. 14d. cash. Tuesday’s market was flat, at 
47s. 14d. to 47s. O}d. cash. Business was done on Wednesday 
down to 46s, 104d. cash. Thursday being a Church holiday in 
Glasgow, no market was held on that day, 
Makers’ prices are about 6d. per ton easier, as follows ;—Gart- 
sherrie, f.o.b., at Glasgow, per ton, No. 1, 62s.; No. 3, 55s.; Colt- 
ness, 64s. 6d. and 55s.; Langloan, 64s, 6d. and 55s.; Summerlee, 
61s. 6d. and 51s. 6d.; Chapelhall, 61s. and 54s.; Calder, 62s. 6d. 
and 53s.; Carnbroe, 55s. 6d. and 50s.; Clyde, 51s. 9d. and 49s. 9d.; 
ter, 48s. 6d. and 46s. 6d.; Govan, 
hotts, at Leith, 64s. 6d. and 56s.; 
—specially selected, 58s, 6d.—and 
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*,0 It has come to our notice that some applicants of the 


giving the number of the page of Tae ENGINEER at 
which the Speciyication they is referred to, instead 
the The 


ate “communicated.” the 
name dress communicating are 
printed in italics. 

27th March, 1883. 


Pans for Prrcn, &c., J. B. Stewart, 
ve 


1543. Catenpars, J. C. Sellars. Birkenhead. 

1544. Bearrnes for Spinpias, D. Skeoch, Stewarton. 

1545. Rotary H. A. Bonneville.—(J. N. Forbes, 
Lawrence, 

1546. Locomotives, H. Bonneville.—(J. N. Forbes, U.S.) 

1547. Paper Bags, T. and J. Bibby, J. Baron, and J. 
Duerden, Burnley, arid W. Baron, Rochdale. 

1548. MorpDanTING Disesn, &c., C. F. Cross and E. J. 
Bevan, London. 

1549. for Horses’ T. W. White 
and F. Awdas, London. 

1550. W. and T. 8. Bucknall, 
Kidderminster. 


, Halifax. 

1554. Liquip Compounp for Fress, C. 
D. Abel.—({B. F. Neveu, Paris.) 

1555. Exrractine Copatt, &c., from their Orgs, J. 
Imray.—(H. Herrenschmidt and M. Constable, Sydney.) 

1556. Execrrica, AccumuLators, H. E. Newton.—(D. 
Monneir, Paris.) 

1557. Propucine Carso-siticium, &c., J. W. Gate- 


559. OPENING, RS, tones, 

T. Kirby, Barrow-in-Furness. 

1560. Pomp, J. Hodgkin._(M. Neuhaus, Berlin.) 

1561. Frurp Meters, W. R. Lake.—(J. Thomson and 
Cc. C. Barton, 


1562. Macurxe, 8. B. Miller and P. 
Blizabeth, U.S.) 

1563. VentiLatine Rartway Tunnets, C. E. Walter, 
Yangley. 

1564. Dismnrecratine Macurnss, W. R. Lake.—(S. and 

. Dodson, New York, U.&.) 

1565. Meats’ by Execrrotysis, L. Elmore. 

J. Atkins, Brooklyn, U.S.) 
28th March, 1883. 


1566. Knives, R. Wallwork, Manchester. 

1567. Preventinc Down-pRavGHT in CHIMNEYS, Ww. 
Lord, Middlesbrough. 

1568. SADDLES for Bicycuss, J. Brooks, Birmingham. 

1569. Iscrustine Metat to REPRESENT SCULPTURE, A. 


, Paris. 
1570. VENTILATORS, &c., R. A. Hunter, Dublin. 
1571. Frre-arms, &c., Piper, Li 
1573. SHUTTLES, and T. Tweedale, Craw- 
shawkooth. 
1574. Lavatoriszs, &c., A. F. Morrison, Manchester. 
575. 


1578. FoRNACES for CEMENT, P. Justice. 
C. Dietzsch, Malstatt. 
1579. Borters, P. Jensen.—{W. Tesch, 
8tockholin. 


Fastenrnes for Groves, &c., E. Neupert, Prussia. 
29th March, 1883, 


1581. DisPLaymsc ADVERTISEMENTS, J. Coxen, London. 

1582. Carns for the Reception of S1Lk, J. H. Johnson. 
—+(B. Vaguez-Fessart, Paris.) 

1583. DovuBLE-RIBBED Wanr Looms, J. D. Harris and 
A. Shuttlewood, Leices 

1584. DisTILLInc F. J. Dublin. 

1585. Heatinc Apparatus, W. P. Thompson.—(C. 
Launay, Paris ) 

1586. &e., J. B. Edmondson and J. 
Carson, M 

1587. Rattway Carriaczes, J. T. 
Leighton, Edinb 

1588. Rive Macuryery, E. de Pass.—(J. 
&c., W. H. 

1589. Dyzinc 8 ‘A. F. 
Chesnais, France ) pane 

1590. FisHixc Reet, A. Carter, London. 

1591. Faepine, &c., Suzets of Paper to Parst- 
Inc MacHINEs, Godfrey, Stockport. 

1592. Stoves, L. C. Besant, Greenock. 

1593. Steam Tears J. Gillies, Glasgow. 

1594. Chamberlain and G. "Hookham, Bir- 


Heaters, J. Withinshaw, Birming- 


1596. Icz-makinc Macutnes, J. Johnson.— (7. Rose, U.&.) 
1597. Wire Fencine, W. J. Smith, Inverness. 

1598. Reservoir PExs, B. 8. Cohen.—(G. A. Ogle, 0.8.) 
1599. Smoke PREVENTING Grates, A. Andresen, London. 

. Fastentnes for Guoves, F. J. 

1601. Taxwixe Hues, W. R. Lake.—(B. D. Hyam and 
W. H. Howell, Washington, U.S.) 
80th March, 1883, 

602. Uritistnc Saas, C. Pieper.—(C. Scheibler, Berlin.) 
Borinc Macutve Courrers, J. Wade, Halifax. 
1604. Hzatine, &c., Fivips, W. ‘Schdnheyder, London. 
1605. Gioses for Gas Burners, A. Edwards, London. 
1606. Sprine Scaves, C. Pieper.—(Z. Ubrig, "Berlin ) 
1607. CommunicaTING Apparatus, A. Jordan, London. 
1608. GELATINE-BROMIDE Frtm Paper, R. H. Brandon. 

—(A. C. A. Thiebaut, Paris.) 
1609. Frere ALaros, I. Thomas, Aberdare. 
1610. Preventinec the Entrance of Winn, &€., under 
Doors, D. B. Gibson, Manchester. 
1611. Mawvracture of TissvEs, H. J. Haddan.—(H. 
Kahis, Chemnitz.) 
1612. LUBRICATING Journats, W. Mitchell, New York. 
1613. Secunine Rats in their Caarrs, H. Ayton, 
Seaton Delaval, and E. Ayten, Headon-on. the- Wall. 
Evaporatine Liquips, , H. Johnson.—(J. 
A. Saladin, Paris.) 
1615. Saws, W. R. Lake.—{D. Brigham, Melbourne.) 
1616. Psevmatic Sicnats for Rattways, E. Chase, U.S. 
1617. Execrric Lamps, W. R. Lake.—(C. Dion, Paris.) 
1618. E.ecrro-macnets, A. M. Clark.—{L. C. A. J. G. 
d@ Arlincourt, Paris.) 


3lst March, 1883. 

1619. Puppiinc Furnaces, J. Imray.—(P. J. Dujardin 
and J. B. F. Fredureau, Paris.) ¢ 

1620. VotraicArc Lamps, B. Mills.—(0. A. Moses, U.8.) 

1621. Fezpinc E. G. Rock.— 
(A. Roxburgh and J. Crawford, New Zealand.) 

1622. CanponaTE of Strontium, &c., W. L. Wine. —(Dr. 
H. Grouven, Leipzig.) 

1623. Etecrric Arc Lamps, F. M. Newton, Belfast. 

1624. Fasteninos for Gioves, &c., J. Hinks and F. R. 
Baker, Birmingham. 

1625. Apparatus to Nuuuiry the Errects of CoLiisions 
at Sea, W. N. Smith and R. R. Swann, London. 

1626. ConTROLLING Raitway Pornts, A. W. Pigott, 
Gateshead. 


1627. OvERLAYING ATTACHMENTS for SEwinc MACHINES, 
W. Scott, jun., and D. S. Morrison. Dundee. 

1628. CRUCIBLES, J. C. Waterhouse, Wakefield. 

1629. Hoists, &., J. M ley. 

1630. UNDERGROUND Paint, F. (0. Fischer, 
Karlsruhe.) 

1631. Taaction Enornes, W. Wilkinson, wih 

1682. ELecrric SIGNALLING Apparatus, W. Preece, 
Wimbledon, and W. E. Langdon, 

1633. Lamps, Sir J. N. Douglass, Dulwich, 

1634. Improvep Game, J. J. Ridge. Enfield. 

1635. Connectine, &c., Rartway R. Hilland 

kerill, Heywood. 
1636. AcTUATING Fans, A. J. Boult.(P. Schwarz and 
P. Treutler, Berlin. 

1687. Taps, W. A. Todd, Folkingham. 

1638. CorKING Borris, J.J. H. Sch Hamburg. 

Macuinery, 8. P. Thompson, 
Bristol 

1640. Licutinc Lamps, G. W. von Nawrocki.—(P. 
Richter, Potsdam.) 

2nd April, 1883. 


Convertinc Evecrriciry into *MEcHANICAL 
wer, C. A. Mulholland, Nottingham. 
161. Insecrors, A. Budenberg. (Messrs. Schafer and 
Budenberg, Buckau- Magdeburg. 
1643. Latcnes, &c., J. Biggs, don. 
1644. Worxkine Seconpary Batreries, J. 8. Sellon, 


don. 
1645. TeLecrapuic Wire, L. Elmore.—( W. B. Hollings- 
head, New York, U.&) 
1646. Execrric Licutina, J. L. Huber, Ham 
Evecrricat Sarety C. V. Boys, 
e, London. 
1648. LAcEs, R. Paton, 
ComBING Woot, &ec., H 


1690. PHOTOGRAPHIC SHUTTERS, R. Reynolds and F. 
W. Branson, 

1651. CoNCENTRATING SULPHURIC Acip, W. P. Thomp- 
son.—(W. West, Denver, U.S.) 

1652. Exvecrric Sarety Lamps, T. Coad, London. 

RenpDERine Suips UNSINKABLE, W. Morris, Lon 

1654. Cuasp for L Berlin.) 

Torsines, F. H. F. E 

Protectine when F. Engel. 

ee Tuchtfeldt, Hamburg.) 


Inventions Protected for Six Months on 
Deposit of Complete 8 Specifications. 
1545. Rorary Enoing, H. A. Bonneville, London —A 
communication from I. N. Forbes, Lawrence, U.8. 

—27th March, 1883. 

1546. Locomotives, H. A. Bonneville, London.—A 
communication from I. N. Forbes, Lawrence, U.S. 
—27th March, 1883. 

1562. Macurygs, 8. Pitt, Sutton.—A commu- 
nication from L. B. Miller and P. Diehl, Elizabeth, 
U.8.—27th March, 1883. 

1564. Macutnes, W. R. Lake, London. 
—A communication from 8. and E. B. Dodson, New 
York, U.8.—27th March, 1883. 

1580. FasTentes for GLoves, &c., E. D. J. Neupert, 
Ottensen.—28th March, 1883. 

1608. GELATINO-BROMIDE FILM Paper, R. H. Brandon, 

—A communication from A. C. A. Thiébaut, 
Paris.—30th March, 1883. 

1612. Lusricatine Journats, W. G. Mitchell, New 
York.—30th March, 1883. 

1616. SIGNALS for Rartways, E. M. Chase, 
Boston, U.8.—30th March, 1883. 


Patents on which the Senp Duty of £50 
has been pai 


1189. Comprnation of Rar and Ware, H. Wedekind, 
London.—19th March, 1880. 

1332. &c., Morley, Nottingham, and 
R. C. Hopper, tham.—3lst March, 1880. 

1396. Lioutixe Lam - and J. Hinks, Birmingham. 
—6th April, 1880. 

1441. SANITARY APPLIANCES for &c., C. T. and 
C. Brazier, London.—8th April, 1 

1580. DYNAMO-ELECTRIC EP. Alexander, 
London.—17th April, 1880. 

1821. Dieorne Psat, &c., H. Simon, Manchester.—31st 
March, 1880. 

1345. TURNING, &c., Woop, W. R. Lake, London.—Ist 


April, 1880. 

1361. PoRTABLE A. C. Kirk, Glas- 
gow.—2nd April, 1880. 

1340. THRASHING Macuings, C. Middleton, East Dere- 
— and P. Everitt, Great Ryburgh.—lst April, 


Fasrics, W. R. Lake, London. 
TorPepo Boats, W. R. Lake, London.—lst April, 


Trucks, &c., 8. Geoghegan, Dublin.—6th 


Buraxtxo vr Woop Buns, H. Simon, Manchester. 
—8th April, 1880. 


Patents on which the Stamp Duty of £100 
has been paid. 
1880. Drytnc Apparatus, W. A. Gibbs, Sewardstone. 
—30th March, 1876. 
1335. Borriinc Beer, A. W. Gillman and 8. Spencer, 
London.—29th March, 1876. 
1397. &., Corror, J. L. Taylor and R. Rams- 
den, Bolton.—3lst March, 1876 
1366. Werrs or ANNICUTS, Applegath, London.— 
j 
1405. Pressure Gavoes, A. Allan, jun., Scarborough. 
—Ist April, 1876. F 
Nats, H. J. Haddan, London.—7th 
A 
1764. Avromatic Sicnat Buoy, A. M. Clark, London. 
—26th April, 1876. 


Notices of Intention to Proceed with 
Applications. 


(Last day for filing opposition, 20th April, 1883.) 

5603. Tenrerino, &c., Macuines, J. Ashworth, Roch- 
dale.—25th November, 1882. 

5609. Currino-up Sucar Uang, &., C. D. Abel, London. 
—Com. from. A. Perret.—25th November, 1882. 

5610. BLock on RarLways, F. Swift, 
West Drayton, and A. J. M. Reade, Slough. —25h 
November, 1882. 

5619. and Borrzs, J. Phillips, Lon: 
don.—z7th November, 1882. 

5621. PREVENTING LxJURIES, Accrpents, or the Destrvc- 
tion of Sream Borers, A. J. Smith, London.—27th 


November, 1882. 
d J. E. Chaster, 27th 


5626. Merat Cisrerns and ‘BYPHONS, H. Buteliffe 
Halifax.—27th November, 1882. 

5630. Weavine Pitep FAERIcs, J. Holt, Bolton.—27th 
November, 1882. 

5634. Toys, H. H. Lake, London.—A communication 
from J. N. Gifford, jun.—27th November, 1882. 

5637. Fret-saw Macuines, R. D. Sanders, Acton.— 
27th November, 1882. 

5651. Remepy for WHoormse P. F. Vander- 
steenstraaten, London.—28th November, 1882. 

5656. ARRANGING Borer with Rapp 
trios, H. Matheson, Barnes.—28th November, 1882. 

5662. Raistnc and Carriace Winpows, E. 
Clennett, West Hartlepool.—28th November, 1882. 

5663. CommunicaTine Apparatus, W. Sharpe, Rastrick. 
—28th November 1882 

5665 for Gux Barrers, W. James, 


Bir 
5669. MKASURING, &, ELEcTRIC Currents, J. Blyth, 
Glasgow.—29th November, 1882. 


5670. Divipine, &c., Doven to Loaves, J. 
Melvin, Glasgow. —29th November, 1 

5680. Constructina of of Srarrs, H. 
Doulton, London.—29th November, 1882. 

5696 CoLourine Martrers, J. Imray, London.—A com- 
munication from La Société Anonyme des Matitres 
ance et Produits Chimiques de St Denis and 

&R — 30th November, 1882. 
G. W. von Nawrocki, Berlin.—A commu- 
nication from L. Hirschfeldt.—80th November, 1882. 

5724. Curps and Wasuers for Fasreninos, E. 
G. Sheward, Richmond, and W. E. Jones, London.— 
Ist December, 1 1882. 

5729. Sream Fing-ENGINES, G. Witte, Berlin. — 1st 


December, 1882. 
as FEncina, G. Greig, Edinburgh, and J. Leck, 


rora —2nd 

5797. Primary Votratc Batrerizs, T. J. Jones, Lon- 
don —5th December, 1882. 

5798. R&FRIGERATING Macurnery, W. H. and G. 
Richmond, New York, U.8.—5th 

5816. GovERNORS LJ ENGINES, F. J. Burrell, Thetford. 


—6th December, 
5817. MiLLine APPARATUS, J. H. Carter, London.—6th 
December, 1882. 
5932 Susstirors for Or, P. G. Oster, Prussia. 
—12th December, 1882. 
6168. the of LeaTHer Bevts, &c., H. H. 
Lake, London.—A communica‘ from A. John- 


ston.—26th December, 1882. 
Morive-power Enaings, C. —< and 


Adlam, ton. —4th 
70. and other Saarts, G. bon and T. Turton, 
Liverpool —5th January, 1 


883. 
658. Bepsrgaps, &c., G. Lowry, Salford.—6th February, 


1883. 
875. Repucine Merats from their Orgs or CHEMICAL 
Compounps, J. Clark, London.—17th February, 1883. 
920. ComBustion of FUEL in Grates, H. W. Davidson, 
Clapton, and J. Speir, London.—20th February, 1883. 

954. Stiver or Carp Can Rives, J. Rothwell and G. 
McMillan, Farnworth.—2lst February 

London.—A communication from Tina 
27th February, 1883. 

1047. AtracuMent for Frames, A, Gilmore, 
Keady.—27th February, 1883. 

1059. Apparatus, L. and W. 

Halifax.—27th F 


tion from J. E. astge H. Delnow, 
Nichols, and 8. Forbush.—' March, 1883. 


(Last day for filing opposition, 24th April, 1883.) 


5658. Loom PICKERS, H. Tetlow, Miles s Platting, and J. 
Holding, Lower Br —28th Ni 1882. 
5674. Giazina, &c., PareR and Fazrics, 8. 

Wells, London.— 29th November, 1852 
5675. &c., Macuings, R. Davison, Manchester, 
and F. H. Hallard, Leigh.—29th November, 1882. 
5683. CHECKING APPARATUS, H. T. Davis, London.— 
29th November, 1882. 

5693. TELEGRAPHING Apparatus, W. L. Hunt, London. 
—Com. from R. M. yg November, 1882. 
5698. Dyzinc Anitine CoLours, L. Heppenstall, jun., 

bridge.—30th Ne 


5701. Securninc Nuts on Botts, 8. Watkins, Wolver- 
h ton.— 30th Ne ber, 1882. 
5707. WHexts, J. Simpson and 8. T. Fawcett, Leeds.— 
80th Ne 1882. 


‘ovember, 
5708. Paper &c., P. Jensen, London. 
from T. P. Aktieholag.—30th November, 1882. 
5712. Drepoinc Apraratvs, G. E. Vaughan, London.— 
Com. from 8. Meinesz.—30th November, 1882. 
5726. Wixwinc Coat or Rock, E. Warre and T. W. 
Salmon, Eton.—1lst December, "1882, 
5728. Proveus, H. J. Haddan, London. 
cation from F. W. Unterilp.—lst December, 1 
5730. Surveyine, &., Lanp, A. J. Boul! 
Com. from Dr. L. Cerebotani,—Ist , 1882. 
5738, STYLOGRAPHIC a Pens, M. H. Kerner, 
London.—lst December, 1: 
5785. GeNgRaTING, &c., for MANUFACTURING 
Porposks, 8. Broadbent, and 8. Broadbent, jun., 


-—1st December, 1882. 
and Suoms, H. E. Randall, Northampton. 
1882. 
5746. Treatinc GaLvanisers’ Fiux, &c., H. Kenyon, 
Altrincham.—2nd , 1882. 
5754. Swircs, G. W. Bayley, Walsall.—2nd 
5756. and Siass, W. Foot, Wellington. 
—2nd December, 1882. 
5761. REFRIGERATING eS.) W. R. Lake, London. 


m. from R. er 2nd December, 
5775. RalsING, Surps’ Boars, E. J. 
Harland, G. W. Ww. iW and W. J. 


5781. SUPPORTING SWING LOOKING-GLASSES, &., G. 
Crofts and F. Assinder, Birmingham.—5th December, 


5810. Treatinc Spor. Heaps of Corureries, L. H. 
Armour, 1882. 

5831. CONFECTIONERY Macuines, W. 

—A communication from Messrs. Thiele and Holz- 
hause.—6th December, 1882. 

5876. VENTILATING Boitpras, T. H. Thompson, Man- 
chester.—9th December, 1882. 

5903. Cans or VESSEL, T. 8. Marriage, Reigate.—11th 
December, 1882. 

5948. or Mera Wenvcss, &c., G. Guthrie, Sunder- 

5985. PotisHinec Jews, &c., W. L. Wise, London.— 

nication from J. T. y Urell and J. T.y 

6121. &c.. W. R. Lake, London,—A 

—22nd 1882. 

6219. Puriryine Om and Fatty Marrers, W. R. Lake, 
London —A — from E. 8. Dangivillé.— 
29th December, 1 

232, CARBONATE of Srrontia, D. Urquhart, London.— 
15th January, 1883. 

295. TreaTinc Yarns and Wires for 
GRAPHIC, &c., Purposes, W. T. Glover and G. F. 
James, Manchester. —18th. January, 1883. 

620. MaTertats for Prorectine PLants or Trees from 
Inszcts, J. Walker, Leeds.—5th Fi , 1883. 


London.—20th February, 1883. 

1001. Retay Apparatus, D. J. Dunlop, Port Glasgow. 
—24th February, 1883. 

1562. Sewine Macutyes, 8. Pitt, Sutton —Com. from L. 
B. Miller and P. Diehi.—27th’ March, 1883. 

1608, GELATINO-BROMIDE Fitm Parser for Paotroora- 
Necatives, R. H. Brandon, Paris.—A commu- 
nication from A. C. A. Thi¢baut.—30th March, 1883. 


Patents Sealed. 


(List a, Letters Patent which passed the Great Seal on thé 
380th March, 1883.) 

4694. Generatine, &., Exxcrriciry, E. 
London, A. F. St. George, Redhill, and H. 
Phillips, Hornsey.—3rd October, 1882. 

4695, ELECTRIC Lamps, E. Edwards, London, and A. F. 
St. George, Redhill.—3rd October, 1882. 

4704. Meratiic Frames for BapstEaps, B. J. La 

Mothe, New York, U.8.—3rd Octoder, 1882. 
4712. ELECTRICAL BELLs, &c., B. W. Webb and H. P. F. 
and J. Jensen, London —trd October, 1882. 
4733. EXTRACTING ConsTITUENT PrincipLes of 
Bopizs, H. Beck, London.—4th October, 


Hom, W. Edwards, Wolverhampton.—5#h Oeto- 
"Hosts for Mitts, &c, & Jones, Warrington.— 
ares, E A. Reckenzaun, Leyton: 
CAL APPARATUS, 
stone.—6th October, 1882, 


4769. CERTAIN CARBONACEOUS for 
Osrainine &o., A, Neilson and A. C, Thomson, 
HON: 
October, 1882. 


4780. Execrric Lamps, 8. F. Walker and F. G. Olliver, 
Cardiff.—7th October, 1882. 


eon Casxs or BaRRELS 
Foun, W. H. Beach, Woodfield.— 9th on 1882, 
4805. Exastic Terry Wes, J. Swann, sen., Notting. 
. SELF-LEVELLING SLEEPING Lake, 
Lond 1882. 4 


ore J. 
LING, 
HypRocen Gas, Pitt, Sutton.—12eh October, 


4859. Brcyct.zs, G. W. von Nawrocki, Berlin,.— 
on" October, 1882. 
WASHING Woot, W. H. Greenwood, Brad- 
and C. Hoyle, October, 1883, 
4869. Exxcraic Licutino, W. Strickland, Woodford.— 
18th October, 1882. 
tton, and M. H. Robinson, Hampton Wick.—1l4th 


4947. Castine Pic Merat, J. T, King, Liverpool.—18th 
October, 1882. 


4969. INVERTED Drrgct-actina Enoines, W. 
Allan, Sunderland.—18th October, 

4981. ReauLaTine the Pressure or of 

5052. AXLE BOXES, F 


worth.— 30; 1882. 
5179. Macuings, G. Browning, Glasgow.—31st 


5512. BARBED Wirz, O. W. Malet, London. — 20th 
&e., C. M. 
FECTING PE 
5815. Forsaces, O. D. Orvis, New York, U.8.—6th 
December, 1882. 


5989. REMOVING Grease, &., from Fexep-water, A. M. 
Clark, London.—12th December, 1882. 
6047. J. Johnson, London.—18th 


‘23rd December, 1 
6225. Lass J. Davison, Sunderland. 


, 1882. 
12. Tomer Apparatus for and H. J. 
Had don.—Ilst 1883. 
other Suxtis, 8, Alley 


69. WELDING Borrer and 
lasgo 


289. ARRESTING SParks Founners, &c., E. de Pass, 


(Last of Letters Patent which the Great Seal on the 
Slet Mi 1883.) 
—th August, 
ces, J. Bateman, 


FiBROUS Piants, &c., E. G. Brewer, 
1882. 
4726. Door or Laton Cueoxs, W. A. Barlow, 


—4th 1 
4727. Trapping Sewers and Drains, W. A. Barlow, 
London.—4th October, 1882. 


4740. Catt Apparatus for TeLePHows Lines, M. Ben- 
son, London.—5th October, 1882. 
4748. parma for Doors, &c., H. Hancock, London. 


4744. Converting Cast Inox into J. Bond and 
H. J. Whiteley, Tow Law.—5th October, 1 
4758. Arr Comme and WaTER Pumps, J. H. Davis, 
4 ECONDARY VOLrAIC TTERI 
London.—6th October, 1 we 
4765. W. R. Lake, London.—6th 


October, 1 
4777. EvecrricaL Communication on Rattways, R. 
—Z7th October, 1882. 
4788. ScoURING Macuinss, W. R. Lake, London.—7th 
October, 1882. 


ollings, 
4813. Gas, W. T. London.—10th 
a by Gas, Sugg, 


er, 
4848. Borries or E. P. Haw! Lon- 
don.—12th 
4874. Yeast, A. M. October, 1882. 
4895. Honsssnoms, Hewitt, Sheffield. — 14th 
4988. BocKEs, F. J. Candy, Highfield Fen Ditton.— 
4984. Parer butp, &c., H. A. Dufrené, London.—17th 
October, 1882. 
4968. Mutts, H. J. Haddan, London,.—18th 
October, 1882. 


4968. Razor Buapes, W. R. Lake, London.—18th 
October, 1882. 
4979. Preparine Frax, &c., C. and C. W. Murland and 


J. Montgomery Annsborough.—1 —19th 1882. 
4984. of G. Nawrock, Berlin. 
—19th October, 1882. 


5000. ea, C. F. Miiller, Magdeburg.—20th 


October, 188: 

Warn G. F. Redfern, London.—28rd 

5057. MAcHINEs for Servina with Yarn, J. H. 
Nute, New Glasgow.—24th October, 1882. 

5106. Winpow-sasHes, W. H. Lindsay, London.—26th 


2. 
5180. CARBURETTING Arr, H. H. Lake, London.—27th 
5816. Sixicious Corrsr, &c., J.C. Mewburn, London. 
November, 1882. 


5459. or Fixpine the Derru of the Sza, W. 
J. Mackenzie, Glasgow.—16th November, 
5517. ORNAMENTAL Nats, &c., A. J. Boult, London.— 
November, 1882. 
5658, Szcurtnc Buttons upon LeatHer d&c., W. BR. 
London.— 28th November, 1 
09. FasTenino Devices for Burrons and the like, A. 
Lond th November, 1 


6082. SHIELDING VELOCIPEDISTS from Inciemency of 
a Weartuer, A. Tomkins, London.—18th December, 


882. 
ae. &c., Macuines, R. Matthews, 


AD ENGINES, M. Shillito, Leeds.—4th 

lanuary 

ge LOADING Cannon, R. H. Brandon, Paris. 
January, 1888. 

219. and SELF-DISCHARGING GRAPPLES, 

. Fuller, London.—18th January, 1883. 

246. PRESERVING ALIMENTARY Sonstances, C. M. Piel- 
sticker, Kilburn.—16th January, — 

259. DRILLING or BoRING Rocks, &., H. H. Lake, 
London.—16th January, 1888. 


have caused much unnecessary troudle and annoyance, 
both to themselves and to the Patent-office offict 
MASTAKE een OY cng [HE ENGINEER 
Index, and giving the numbers there found, which only 
refer to the pages, in place of turning to those pages and 
inding the numbers of the Specification. 
Applications for Letters Patent. 
1882. 
5071. Sucar, W. R. Lake, London.—24th October, 1882. 
5159. Recoverine Tar, &c.. from the 
1551. Ramtway Brakes, J. Armstrong, New Swindon. 
1552. AERIAL Navication, B. W. Maughan and 8. D. 
6157. Fastentnos for G. Bir. 
78. ELECTRIC FIRE-ALARM APPARATUS, W. C. Gordon, 
London. —5th January, 1883. 
103. Propucinoe Desicns on Grass, &., D. Reich, 
Berlin.—8th January, 1883. 
217. &c,, Seconpary Batreniszs, J. 8. Sellon, 
London.— 13th January, 1883. 
227. Preservine Mixx, H. W. L. 0. von Roden, Ham- 
575. Sars’ Berrus, W. R. Lake, London,— 
Thompson.—(H. V. Hoevenbergh, U.8.) 
1576. ELecrro-macyetic Prostine TeLecrapas, W. P. 
Thompson.—(2. V. Hoevenbergh, U.8.) 
4808. Isinciass for CLaRiryine Besr, &c., 
C. Vaux, Doncaster.—9th October, 1882. 
880. ARRANGING CLOCKS, &c., J. A. McFerran, Man- 
chester.—17th February, 1883. 
| 945. LeaTHer by Evecrricity, L. Gaulard, 


Aprit 6, 1883. 
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$15. for Breakine-up Fisrous MATERIALS, 
J. D. Tomlinson, Rochdale.—19th January, 1883, 
$22. Sewace, &., J. Young, Kelly.—20th 
nua 
svi, Faction, A. M. Clark, London.—24th 
wa 
400 Breast and other Pistons, A. MacLaine, Belfast. — 
25th Januuary, 1883. 
441. SunsTiruTe for Harp A. M. 
‘k, London.—26th 
Vices, A. W. L. Reddie, Tondon.—80th January, 


500. Lupricatine Certain Parts of Macnivery, E. B. 
Petrie and W. A. Entwistle, Rochdale, — 31st 
January, 1883. 


f Specificetions blished during the 
wees ending Sist, 1888. 


$734, 6d,; 8748, 2d; 8751, 18; 8754, 6d.; 3758, 6d.; 
8759, 8d.; 8764, 8d.; 8780, 6d.; 8793, 4d.; 8798, 6d.; 
6d.; 5, ; 3806, 6d.; 8810, &d.; 8812, 6d.; 
$816, 6d.; 8824, 10d.; 8825, 2d.; 8829, 6d.; 8833, 10d.; 
$835, 4d.; 4 ; 8837, 6d.; 8838, 6d.; 3840, H 
$841, 6d.; 8842, 4d.; 9843, 6d.; 9846, 2d; 3855, 6d.; 
3856, H , 8d.; 8866, 6d.; 3867, 6d.; 8869, 4d.; 
$871, 6d.; 8873, 2d.; 3874, 6d.; 8876, 6d.; 3878, 6d.; 
9880, 6d.; 8887, 6d; 8899, 6d.; 8914, 6d.; 8917, 4d.; 
3994, 
+7 will be forwarded by post from 


ABSTRAOTS OF SPEOIFIOATIONS. 


3246. Brusnes ror’ Boots anp Snors, &c., W. H. 
Baynes, Bayswater.—8th July, 1882.—( 
protection not allowed.) 2d. 
The object is the combination of the three characters 
of brushing surfaces in one instrument. 
$260. Srain Rops, J. C. Morris, Manchester.—l0th 
1882.—(Provisional protection not allowed. 


The rods are formed of wood instead of metal. 

3314. Tasve or Stanp For ror HosPira.s, 
&c., T. Hansell, &t. Albans.—l2th July, 1882. 

This consists in a ry | or —_ capable of being 
securely attached to a Pony or suitable 
means of ensuring stability. By which can be turned 
up out of the way, so that room is thereby economised. 

TELEPHONIC Apparatus, J. B. Chaster, Man- 
cheater.—20th July, 1882. 

—. relates to improvements on Reiss’ telephone. 

esent inventor claims a telephonic in 
w 


$591. Propucer anp J. 


Imray, Chancery-lane.—28th July, 1882. 
This relates to improvements ‘with the object of 
a fying the — of the wire in d: and 


as much as possible the wire. inventor 
@ construction of an electro- 
ing o of two iron shells or flanges, coiled with insulated 
e in convolutions, and 
ex projecting from their ends. 
3624. Sieerinc Berrus ror Sutps, &c., B. Lawson, 
and B, W. de Rusett, Anerley.—3lst 


July, 1882. 
berths which can be made to 


This Vetere to 


$3631. Manuracrure or Amber Varnisu, W. Morgan- 
Brown, My 1882.— “(A communica- 
tion from B. Borow yn 
The invention coi substantially in highly 
diluting the molten amber ~ the purpose of allowing 
the impurities to settle in a comparatively short time ; 


po APPARATUS FOR INDICATING THE POSITION OF 
Raitway H. J. Haddan, Kensington.— 
(4 from G. Otte, 


box, in which the movements of the swi 

reproduced, and which is so constructed 
can only through the box when the switch points 
on one % e or another are not in contact with their 
counter rails. Also to an indicating apparatus in com- 
bination with the above, for giving audible and visible 
signals of the movement of the switch points and their 
position. 
3681. APPARATUS FCR FACILITATING TELEPHONIC 


a to automatically a or 

during each successive hour of the day or at S 

ciroult breakin device 

signals, specification is accompani: 

detailed iNustrations, twenty-six claims, 

3'754. Furnaces ror Uriisinc THE Waste Heat 
FRoM Gasworks, W. R. Lake, —5th August, 
1882.—(A communication from C. P. de Bondini, 
Constantinople. 

The inventor ti the means of waste 
heat from gas furnaces for heating industrial furnaces, 
baking ovens, drying stoves, or like. 

3'758. oF Rattway CaRrRiacEs, A. 
and J. W. Harding, Leeds.—7th Au: > 1882. 

This relates to the employment water in, 
through which the air is caused to pass by the motion 
of the vehicle, 

3'759. APPARATUS FoR PerForatixc BILLs, 
&c., P. Jensen, London.—7th com- 
munication Srom 0. A. Bricsson, Sweden.) 8d. 

This relates to improvements in the general con- 
struction of apparatus. 

3'768. TeLernonss, J. J. Barrier F. 7. de Laver- 
néde, Paris.—8th August, 1882. 

The inventors have in their Ciciees made use of 
magneto currents produced by the backward and 
forward movements of a magnet in a bobbin with 
closed circuit. The magnet or are 

threads, wires, or flexible blades inside a series of 
stationary’ coils, and in front of the disphragm 
ken to. The of the 

tion of the magnets, which induce 

the stationary coils. Other minor improvements are 

described and claimed. 

3'764. J. Dickson, jun., Seoforth.—8th 
August, 1882. &d. 

This relates, First, to an improved form of transverse 
sleeper ; Second] ly, to chair brackets; Thirdly, to joint 
connections ; Fourthly, to crossings ; Fifthly, to 
switches. 
37°70. Preparation or Leap ror IN THE CELLS 

or SECONDARY L. Epstein, High Hol- 
born.—8th August, 1882. 

The invention is carried - addition of per- 

te of potash to molten 


Communication, J. Cowan, Garston, L t.— 
2nd August, 1 
This relates to the erection of boxes in the streets 
containing telephones which are in connection with a 
central exchange, so that a subscriber to the exchange 
can communicate with any other subscriber. Each 
subscriber is to be cupplio’ with a key by which to 
open the box. 
8685. Macnines, W. R. Lake, 
don.—2nd August, 1882.—(A communication from 
C. Sample and F. Rabl, Camden, New Jersey, U. rs 


This relates to the construction of dynamos so as to 
obtain more powerful magnets than ordinarily, and 
also to regulate the amount of current generated to 
the requirements of any particular case. The chief 
points in the invention are the construction of field 
magnets having two or more hollow cores wound with 
insulated wire, and arranged one within the other, and 
the with the commutator of 


one = of an electro-magnet is 

7 on xible to vibrate, and is attracted by the 

nearly in contact with its ae Fs of 

qventens “ ration, the distance apart being adjusted 
by a screw or other device. 


3472. Cow: ror Cuimneys, J. Solomon, Knights- 
July, 1882.—({ Provisional 


allow 

This consists of a cowl having a number of aper- 
tures which are provided with doors, shu valves, 
screens, slides, or wings attached by levers an: guides, 
which doors, shutters, valves, screens, slides, or wings 
are connected, each one to the one facing it, so that 
the closing one opens that directly opposite it, 
thereby excluding the least draught or wink 
3500. Convertis_e Fronts Corrs, G. W. 

von Nawrocki, Berlin.—22nd July, 1882.—(A com. 
munication from Messrs. Muller and Sussmann, 
Berlin.—( Provisional protection not allowed.) 2d. 

This consists in making shirt fronts so that they 
can be reversed if required, and also adapting them 
for use as cuffs, 

3516. Construction or Suraicat Supports, 8 
, H. Hides, Surbiton.—25th July, 1882. (A com- 
munication from B. Porteus, Antwerp. 

The object is the production of a moul B.. or other- 
wise shaped ambulance support or bed rest moulded 
to the human form by the application of oe felt, 
pulped or other fibrous materials, metal, wood, can: 
or other fibrous materials suitable for making surgi mgieal 
splints, &c. 

3520. Arc Evecrric é L. Linef’, Wilmington- 
square,—25th July, 1882.” 

This relates to Siorcienin in arc lamps, the 
objects of which are:—(1) Automatic wd Pa the 
carbons ; (2) the avoidance of clockwork or mechanism ; 
(8) the construction of alamp to work with continuous 
or alternate currents ; and (4) one in which the current 
can be transferred to other “, of carbons on the 
consumption of the first pair. e regulation of the 
carbons is effected by a hollow same affixed to the 
core of an ae though the upper carbon 
holder is free to sli When the current passes 
through the electro-magnet the armature and core are 

attracted, the armature is caused to tilt to one side 
and grip ‘the carbon holder, and the core is attracted 
upwards. When the arc becomes too long less current 
passes, the armature releases its grip, and the carbon 
gradually drops till matters are equalised again. 
3548. Arraratus For Fire, A. M. 
Clark, London.—26th July, 1882.— (4 communication 
paratus is constructed so as or 
put wie pressure only at the time of use. 
3557. Tecernonic Apparatus, J. Munro, West Croy- 
— = B. Warwick, Highbury Hill.—27th July, 
This relates to improvements in telephonic appa- 
ratus by in delicate con. 
are made to transmit and receive speech com- 
bination with sound chambers, &c. 
3570. Evectric Arc Lamps, F. M. Newton, Barton 
near Taunton,—27th July, 1882. 6d, 
tes to apparatus for regu ating the speed of 
descent of the ui ps ag carbon in arclamps. It consists 
of a cylinder pai filled with mercury and mounted 
on a horizontal pon which can turn freely withit. The 
cylinder is divided into a number of compartments by 
itions, each compartment communicating 
with next by one or more small holes. The 
ejtintit 3 may be attached to the upper carbon-holder 
in such a way that when the holder is released by the 
usual clamp or gripping piece, it must rotate the 
—— in falling. The latter offers little or no 
ce to the motion at first, but as the centre of 
gravity of the mercury is moved, this resistance 
creases rapidly and checks the motion of the carbon. 
3578. DIsTRIBUTING AND MEASURING ELECTRICITY. 
ey Dr. J. Hopkinson, F.R.8., London.—27th July, 1882, 


This relates to a method of and apparatus for kee 
ee Se difference of potential constant in an electric 
lighting circuit ; also toa means for combining a com- 
paratively high ‘potential in the main conductors of a 
circuit with a low potential in the houses supplied, 
three conductors g used and their sizes consider- 
ably reduced. Also to improvements in the inventor's 
electric meter. 
3589. Macuinery ror Usk IN THE MANUFACTURE OF 
Casxs; 8. Egremont,—28th July, 1882. 10d. 
This relates to the employment of a co psible core 
barrel constructed in segments and made consider- 
ee than the length of staves to be placed 


magnets in the main circuit, so that any alteration in 
the resistance of the external circuit is communicated 
to these electro-magnets, which act on the commu- 
tator, and cause it to alter its position with regard to 
the brushes, so that more or less current is collected 
by them as the case may 
83698. Apparatus, J. H. 
Lincoln's-inn-jields.—3rd August, 1882. com- 
munication from Dr. A. Arsonval, Paris) 
proceeded with.) 2d. 
This relates to improvements on the inventor's 
patent No. 2065, for the 2nd May, 1882, and describes 
modifications of the micro telephonic apparatus 


latter being 

stirred energetically until the whole we solidified in a 

crumb-like state. 

3'780. Rorary Enoines, A. Kissam, Pimlico.—9th 
August, 1882. 6d. 

The inventor claims in pay of cylinders, one 
revolving on its axis, inside an close contact with, 
but excentrically to, the other, and touching also at 
the opposite side the hinges. of plate pistons revolving 
on a fixed stud, concentrically with the outer cylinder, 
the said pistons passing through the inner cylinder, in 
combination with the ports and valve or valves, to 
effect the expansive working of engine. 

5708. Comprxep Door Mat anv Scraper, J. &. Will- 

y, Bristol.—9th August, 1882. 4d. 

This aslste in arran a series of el flat or 

other shaped bars on edge tiea at suitable distances 

apart by intermediate distancing pieces of tubular form 
or otherwise, and by transverse reds which bind the 
whole together. 

3'798. PoLes anp FoR Vines, Hops, &c., W. A. 
Barlow, London.—9th August, 1882.—(A communica- 
tion from F. Borner, Cologne.) 6d. 

This relates to improvements in metal poles for the 
support of vines, dc. 

3802. Secorpary Batreries, C. T. Kingzett, Totten- 
ham.—9th August, 1882. 4d. 

The inventor uses red lead at the electrode where 
the oxygen is given off during charging, and oxide of 
lead at the other Gutenie He also charges his 
batteries in one direction only from the start, so that 
peroxide of lead is eee ge roduced at one elec- 
trode, and reduced tetallic lente at the other electrode. 


therein described, rendering it of Other i p ts are described. 

and readily portable. 8808. TeverHonic Apparatus, S. P. Thompson, Bristol. 

3701. Anwensirn 3 FOR PREVENTING Down DRAUGHT IN —9th August, 1882. 6d. 
CHIMNEYS, Cc. B. Hanewald, London.—8rd This relates to i its in telephonic trans- 
communication from F, Haszel- | mitters upon the principle discovered by Philip 
mann, Un 


The inventor claims the arran g or com! 
parts forming means or a) tus for Fee ogni down 
draught in chimneys, and for facilita —— escape of 
smoke and the application thereof to the ventilation 
of apartments, carriages, lamps, or other enclosures. 
3'708. Removine Parricies or Straw, &c., FROM 
Woot, H. J. Haddan, Kensington.—4th August, 1882. 
—(A communication froa G. Fernau and Co., 


Bruges. 

The invention consists in removing vegetable im- 
purities from woollen fibres by carbonisation at an 
suitable moment after their — through the 

, drawing, or combing mach: 

3'710. Execrric LicHTIne AND CONNECTED 
THEREWITH, 7. Parker and P. B. Elwell, Wolver- 

This rela’ bat- 
teries, and The chief of first 

is the construction of carbon filaments from the 
bres of the greater Plantain or wagbread. The Second 
relates to the construction of plates for secondary 
batteries by preparation in a dilute mixed solution of 
sulphuric and nitric acids ; and the Third part toa new 
method of winding armatures. 
ovis. Evecrric Arc Lamps, @. Brewer, Chancery- 
lane.—4th August, 1882.—(A communication from 
the Société Anonyme des Ateliers de Construction 

This relates to arc “Cance ” system, in 
which the feed of the car' as ay determined by a screw 
acting on regulator by means of a nut motor. 
improvements consist of various alterations of me- 
chanical detail. 


This relates chiefly to nn Ky im nents in rail- 
way and other e gauge of the 
te 


ore. MACHINES FOR CRUSHING AND GRINDING ORE, 
be &c., W. R. Lake, London.--4th August, 
1882.—(A communication from R. McCully, U.S.) 


10d, 

This First, to provision a jaw or jaws 

longitudi: 

= jaw or moving upon friction rollers 
suitably —- upon the frame of the machine 

, to of a jaw or jaws having a 
simultaneous and tr 
movement; Thirdly, to the provision 1 of means for 
imparting ‘to the jaw or jaws a simultaneous longi- 
tudinal and transverse reciprocating motion. 

3'734. Convevine, Raisine, Weicnine, AND DELI- 
veRING Grain, &., L. B. Mansfield, New York.— 
5th August, 1882. 6d. 

The object is to afford means for eeeres ote 
and other materials from the holds of ships and other 
places, and of weighing the same into sacks or other 
receptacles in the desired quantities, and of delivering 
the materials on to the quay or other place, or to other 
ships or vessels, either in the receptacles into which 
the materials had been placed or otherwise, as desired. 
$'743."Hay-rakes, G. Perrott, jun., Cork.—5th August, 

1882.—( Not proceeded with. 2d. 

This consists in fixing the teeth to the centre barrel 
or axle, with slit or cut bushes or cones of either brass, 
wrought iron, steel, or other metal. 

8'751. Evectricat For Ralt- 
WAY AND OTHER Purposss, IV. 2. Lak 
5th August, 1882.—(4 We 
and A. D. Blodgett, Boston, Mass., U. en 

This relates to improvements in el signalling * an: 


N 
N 

N 
N 
N 

N 

N 


ture on contact points if the instrument be spoken 
into at very close quarters. One method of carrying 
the invention out is shown in the accompanying 
figures, where M is the mouthpiece, C the current 
regulator, and R the reverberator, serving to collect 
the sound waves and direct them on to the current 
regulator, while intercepting moisture from the 
speaker's breath. 
3804. Timepieces, W. Morgan-Brown, London.—10th 
August, 1882.—(A communication from J. J. D. 


-) 6d. 

The object is to provide timepieces with m 
whereby the ordinary hands thereof, without iene 
moved es of the — imparted to them 
by the ordinary time mo may i te the time 
at any two localities at once. 

HARDENING AND TEMPERING STEEL Wirz, 
, and A. Wood, Brighouse.—l0th August, 1882. 


mo object is to harden and temper steel wire for 
card making purposes, which is accomplished by pass- 
ing wire throu, ugh the flame of a furnace, by which the 
wire is softened previous to hardening and tempering. 
$810. Looms anp Dosstes For WEAVING, J. Shorrock, 

Darwen.—10th August, 1882. 8d. 

This relates, First, to the construction of the taking- 
up motion catch in looms for weaving; Secondly, toa 
fast and loose reed motion, which is for the purpose of 
enabling a heavy cloth to be made loose in a loose reed 
loom. Other improvements are described. 


8812. Seconpary Batreriges, J. S. Beemar, W. 
Taylor, and F. King, Cannon-street.—l0th August, 
1882. 6d. 


The inventors claim the formation of secondary 
batteries of ribbons or tapes of insulating material 
covered with metal combined with lead or lead salts, 
or of ribbons or tapes of metal in combination with an 
insulating ribbon or tape, alone or used to form a 
carrier for lead or lead salts. Also the use of pow- 
dered and inert material for covering the insulating 
ribbons, and other improvements in the mode of con- 
necting the plates, &c. 
$3806. Vacuum anp Stream Brake Apparatos, Carl- 

in the represen’ pe; Ba 
making communication with the train pipe A 
yea check valve chamber C; al is the check or non- 


n cover E; 
Pee tee ing cone of the ejector; 

cone protru: ing into the air space of the lector; K is 
the valve box or chamber with the slide or ibuting 
valve; L is the inlet for steam from the boiler to the 
valve chamber K. The outlet for steam to the steam 
brake cylinder from the port or passage ¢! communi- 


AS 


cates with the valve box K. is a port communi- 

cating with the steam cone of the ejector. Steam is 

admitted to the ejector and steam brake —, by 
means of the slide or distributing valve d1, fitted wi 

the exhaust port or aay g}, by way of which rns 

the exhaust steam from the steam brake passes away 

to the ejector and thence to the chimney of Ae 

— an the air inlet valve to train pipe wi 

ber O1, 

par Stoves orn Furnaces, H. J. Haddan, Kensing- 
ton.—10th August, 1882.—(A from D, 
McB. Graham, Mass , U.S.) 

This relates to the combination vata pat stoveand a drum 

arranged within it, and provided with flue pipes and 
air a choi with two hot air induction pipes having 
dampers. 

3820. MaGNETO-ELECTRICAL APPARATUS FOR SIGNAL- 
Linc ON Rattways, J. H. Johnson, Lincoln’s-inn- 
Jjlelds.—10th August, 1882.—(A communication from 
“T. and J. Ducousso and the Société Anonyne Maison 
Brégnet, Paris.) 6d. 

of el nets, which are n 

to a rail. Tho penas of the wheels of the train 

induces currents in the magnets which are caused to 

act on another magnet at a distance, and which is 
connected by wires to the first-named magnets; the 
magnet so acted on can be made to give a signal 

3824. Merers on REGISTERING APPARATUS FOR THE 
Execrric Licut, A. M. Clark, Chancery-lane.—1l0th 
August, 1882.—(4 communication from L. Houss- 
Humbert and J. de Brancion de Liman, Besancon, 
France.) 10d. 

This relates to a chronometric register which is set 
in motion immediately a lamp (or system of lamps) is 
lighted, and stopped when the current is cut off ; the 
register therefore measures the time during which the 
lamp or lamps have been burning, and as the con- 
cane th of electricity is directly as the time of 
bi the register indirectly measures the con 
oungiten of electricity. The inventors describe “the 
apparatus used by them in detail. 


3821. Lamps, F. Mori, Leeds.—l0th August, 
88 


1882. 

This relates toan automatic switch for transferring 
the current from one pair of carbons, when these are 
consumed, to another pair in an arc lamp. 
$3822. Barrerres ror THe Srorace or Exxcrricity, 

F. Mori, Leeds.—10th August, 1882. 2d. 

This relates to batteries composed vf sponge or 
honey-combed lead plates wrapped in lead foil, the 
surfaces being also coated with binoxide of manganese 
or acetate of lead. Asbestos packing is employed to 
insulate the plates. 


Exectric Motors, 8 H. Emmens, Argyle- 
street.—100h August, 1882. proceeded with ) 


te ts in id loyed 
as electric motors. ‘The inventor ph a solenoid 
so that any portion of it can be brought into operation 
at will. 

8829. VentiLatine Sewers, &., T. S. Watson and H, 
#. Johnson, Manchester.—11th August, 1882. 6d. 

Artificial draughts are created by mixtures 
of carburetted hydrogen or other combustible gases 
and air. 

8838. Macuinery For ComBInG Fipres, G. Little, 
Oldham, T. C. Eastwood, Bradford, J. Green and J. 
Fletcher, Oldham.—11th August, 10d. 

This consists, First, of mechanism for carrying and 
operating the feeding head ; Secondly, means of opera- 
ting the reciprocating nipping jaws; Thirdly, of 

m for operating the divider or instrument 
employed for separating the fibre between the feeding 
head and = nipping jaws ; Fourthly, of the applica- 
tion of and means for operating apparatus employed 
for preventing the waste of short fibre, and for conden- 
sing the sliver as and when drawn off the circle. 

8884. Apparatus ror REGULATING Licur, 
H. Wilde, Manchester.—llth August, 1882.—(Not 
proceeded ‘with. ) 2d. 

This relates to a novel method of regulating the 
carbons of an arc lamp. 

8885. ALUM aND oTHER SaLTts oF ALUMINA, P. and 
F. M. Spence, Manchester.—1lth August, 1882. 4d. 


The Prin. ty consists in producing alum and other - 


salts of alumina with but a very minute ae of 

iron and of coloured organic impurity, by digesting 

their solutions with an oxide of manganese. 

8886. Apparatus For Currinc CLoTH, LEATHER, 
Rosser, &c., EF. Dredge, Hoxton.—llth August, 
1882. 

This relates to machines in which an endless band 

knife or saw runs over pulleys and passes through a 

table on which the material to be cut is manipulated. 


383'7. Brooms, Brusnes, &c., 4. J. Boult, London.— 
llth August, 1882.—(4 communication from J. Gon- 
i Le. 


tier, Gr 3 
This relates to the manner of fastening the bundles 
of bristles, &c. 
$3888. Transportine Loaps on Inctinep Roaps, 4. 
J. Boult, London.—11th August, 1882.—(A communi- 
cation from F. Bouquet, Ile de la Réunion.) 6d. 
This consists of, First, iron rails which are suspended 
and connected with one another: Secondly, hooks or 
carriages mounted on rollers or wheels, and provided 
with movable brakes ; Thirdly, a brake "made of steel 
bands, fitted with shoes, and acting by means of a set 
screw. 
$3840. Neckties on Scarves, D. T. and F. 
Theak, London.—llth August, 1882. 
This relates to the combination with the body and 
band of a necktie or scarf of a fastener, in such a 


3806 
ef 
F 
| the separation may be done as well by filtering, and A\G 
afterwards the diluting material — turpentine — ig 
removed by a the very heavy tur G "4 
gy vapour being carried away by a strong draugh' G | a5 
of air. ZY At 
8655. Exxcrric Lamps, 0. G. Pritchard, Penge.—ls 
August, 1882.—(Not proceeded with.) 2d. 1} \ c | } 
This relates to improvements in lamps where th 
carbons are made to abut on a piece of marble or othe: E--| | WZ mn 
refractory substance, which is then raised to incan } 
descence ;_and the object is to prevent the wasting SN 
ce on receip' amount ice an 
Sums exceeding 1s. must be remitted by | Ai 
‘ost-office order, made payable at the Post-office, 5, YB Hy 
High Holborn, to Mr. H. Read er Lack, her Majesty's J A 
aten' ce uthampton-buildings, Chancery-lane, ~ 
London, f of 
G 
A 
| 
actuated y the sound waves produced by the voice, : SFA 
The object of the improvements is to obtain loud 
articulation and to avoid the condensation of mois- 
iP 
SO 
| 
| 
M 
| | 
N 
3717. Axtes ror Stock, &c., W. R. Lake, 
London.—4th August, 1882.—(A communication 
or devices whereby such & ration or adjustment o 
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manner that the tie can be put on or taken off with- 
out withdrawing the end or ends of the band from the 
fastener. 
$841. Armprr Dress W. R. 
llth A t, 1882.—{A communication from J. A 
ddlestown, Con.) 6d, 
consists in the combination, with dies, of a 
heater box (with or without rounded projections or 
cheeks) and a heat guard or protecting casing. 
3842. ~~ Te.ecraPH WIRES FROM IRoN 
. C. Jobson, Dudley.—llth August, 1882. 


me “imventor secures insulators in a wooden arm, 
which he attaches to the iron post by means of special 
clip pieces. The object is to reduce leakage from 
broken insulators. 
$848. Aprparatvs ror WorKtNc THE PyEvMaTIC 
Levers or Orcans, W. Carling, Hitchin.—12th 
August, 1882. 6d. 
The inventor claims for working the pneumatic 
levers of organs, the use of slide valves governing 
ports, whereby tubes or channels leading to the pneu- 
matic levers can put in communication with a 
trunk or channe! in which the air is rarefied or 
compressed. 
$846. Reevtatins Ececrric Currents, W. S. Smith, 
~ -—12th August, 1882.—{ Not proceeded with.) 


This relates to apparatus for automatically with- 
drawing a portion of any current in an electric lighting 
— should such current exceed certain limits in 

y particular wire, the object to prevent 
heating of said wire, and the accidents that might 


. Pweumatic Apparatus, G. Porter, 
London.—12th August, 1882. 6d. 

Instead of air bags or bellows the inventor employs 
cylinders within which are fitted pistons. In the 
omaem thy A! represents the cylinders of the indicating 

of which is provided with a small pipe 


@ 


for copnecting it with a transmitting device. By 
means of the piston B!, piston-rod H, the system of 
levers shown, and the toothed , the bell K is 
sounded, and the indica’ tablet released when the 
piston ascends, which may readjusted by a handle, 
after the piston B! has 
3856. Execrric Lamps, W. R. Lake, London.—12th 
August, 1882.—(4 communication jrom N. EB. Rey- 
nier, Paris.)—(Not proceeded with.) 2d. 

This relates to the secamoans of prismatic rods of 
carbon of polygonal or curved section, and tapered at 
riigne end, the object being to producea greater amount 
Facrsc Ports oF ays, H. Scott, Liver- 

pool.—12th August, 1882. 

The invention consists in %. a facing point 
in combination with a grid placed oe @ rece} 
which receptacle may, if desired, lead to the street 
sewer, or other street conduit, which will convey the 
rain, storm, or other waters that may find their way 
into the receptacle. 
$3866. Vatve Motrexs ror Sream Esornes, J. Edge, 

Liverpool.—l4th August, 1882. 6d. 

This relates, First, to improvements on patent No. 
2038, 22nd May, 1879. According to this invention the 
inventor provides the buffing cylinder with a — 

ring, and mounts two sliding pistons loosel, 
Lan side of a collar on the cut-off valve rod. 8 — 
extend between the said pistons and the cylinder 
covers. To render the cut-off motions more suitable 
for high speeds the inventor causes both the stops and 


trip levers or the catch or catches to move in the same 
direction but at different speeds, so that one overtakes 
the other and thestop piece by means of a spring slide 
with the cut-off valve spindle. According to a Second 
part of the invention stops are employed, which are 
controlled by the governor to shift a sliding block or 
link end in a slotted lever, by checking the movements 
of a vibrating part or of vibrating parts with which 
such block or link end is connected. The said sliding 
block may be connected by means of a link with the 
valve rod or with a cut-off arrangement. 
3867. Macuines, A. Podger, Bromley, and 
W. H. Davey, Highgate.—14th pmah 1882. 6d. 
This consists mainly in the combination with a 
vertically adjustable movable table of a longitudinally- 
reciprocating iron. It consists in a gas or steam- 
heated iron, which is double faced and reversible, so 
that one face is being heated whilst the other is being 


3869. Moron Macuine, Des- 
Paris.—14th August, 1882. 

inventor claims the use of magnetic pinions 
formed of bobbins, the number of which may be varied 
in the uired, and also the 


e viding piece, so as to 
have two sets of inducing A hooey 
3871. Srantinc A. B. Brown, Edinburgh.— 
14th August, 1882. 

This relates to the combination of parts formi 
starting engine, in which a steam cylinder wit! 
hydraulic lock: cylinder having the same iten 
rod, which is jointed to the starting lever, has its 
attachment to the fixed framing in the form ofa hinge 
joint or equivalent connection. 


3873. Apparatus FoR Printixc or LETTERING 
INDEXES, London.—lith August, 
1882.—({Not proceeded with.) 2d. 

This relates to the pi of an apparatus 
whereby indexes may be printed or lettered in one or 
more colours at one operation. 

3874. Macnivery For Benpinc, FLANGING, AND 
ger Mera, C. Scriven, Leeds.—l4th August, 


In this machine the holding or gripping beam and 
the roller or rollers are operated by fluid pressure in 
suitable cylinders and the apparatus is provided with 
a system of distribution valves, so that the different 
og be put into separate or combined action as 

es: 


3876. Apparatus ror CLEARING Tramway oF 
Dirt, & Shields, Liverpool.—llth August, 1882. 6d 
This relates to a revolving brush formed of steel 
springs or other strong stout or suitable material 
caused to revolve upon each rail and shaped to suit 
the contour of the rail. The component parts of the 
brushes are so set as to sweep the dirt into the centre 

of the track between the horses’ feet. 
ConsTRUCTION oF WHEELS FoR Wacons, &c, 
Kingston-upon-Hull.—l4th August, 


This r relates to constructing metal wheels of readily 
ti bl d parts, whereby greatstrength 
d with comparatively little 
weight, and a “dished” wheel, affording a —T 
extended bearing for wagons and other vehicles, is 
obtained. 
3880. Manvracrure or Leatuer, J. H. Johnson, 
London.—lith August, 1882.—(4 


hi 


positively ey in relation to one another, sub- 


stantially as set forth. 
Lewis T. Pyott, Pi Pa.— Filed 


9th, 1882. 
Brief.—The table of the planing machine is 
traversing motion by means of two horizon 


ven a 
racks 


gearing with pinion wheels on vertical shafts bearing 
worm wheels gearing with right and left worms on the 
driving shaft. 


273.194. Gas Seat ror Biast Furnaces, Bdward A. 
Uehling, Sharpsville, Pa.—Filed July 3rd, 1882. 
Claim.—({1) The <a, in a feed devi ice and 
gas seal, with the mechanism for raisifig and lowering 
the lids and bell, of two engine cylinders E F, “" 
vided with a piston and rod, and connec 
described, by a pipe for the passage of the oxinnah 
steam from one cylinder to the other, and cennected 
at one end by a steam or air supply, whereby the bell 
and lids may be operated at different times, but in 
quick a as described. (2) The combination, 
with the mechanism for raising and lowering the 
and lids of a furnace hopper, of the cylinder C, having 


trom A. G. Fell, New York.) 6d. 
This relates to the manufacture of leather hy the 
method of forming a homogeneous mixture of fibre 
and gelatine. 


$3887. Mancracrurtnc AXLEs, AXLE-BOXEs, &c, J. 
Mackay, Liverpool.—15th A t, 1882. 6d. 

This relates to improvements on patent No. 1147, 
A.D. 1882. The object isto manufacture the axles. 
&c., by stamping and forging them with dies and tools 
designed to meet the forms and configurations of the 
different parts. 


3899. Curmmc Macurvery ror ForMiInc THE TeeTH 
or Toornep W. R. Lake, London.—5th 
August, 1882.—(A communication from C. B. Albro, 
Philadelphia.) 6d. 

This consists partly in forming the cutter with a 
curvilinear surface parallel with its length, the said 
curve corresponding to the periphery of the wheel to 
be cut at the base or roots of the teeth, or in other 
words, the pitch line of the worm-shaped cutter being 
curved to correspond with the pitch line of the worm 
wheel to be cut, the cutting edges in the said cutter 
being arranged in a helix, and having their outer edges 
brought toward each other, so as to be in line with the 
radii of the worm wheel it is designed to cut; and it 
further consists partly in extending the cutting 
so as to make a complete worm with deep no 
across the teeth. 


3014. Sream Escrnes, P. Armington, Lawrence, Mass. 

—l6th August, 1882.—(Complete.) 6d. 

This relates, First, to the peculiar construction of 
the valve regulating the supply of steam to the 
cylinder; Secondly, to the construction of the governor 
by ay excentrics are operated 
upon di by weights and springs operated by the 
centrifugal hee generated by the speed of the 
revolving crank shaft; Thirdly, to the construction of 
the crank and the means for balancing the same. 


391'7. Compounns ror Distnrectine, &c.. C. Lowe and 
J. Gill, Manchester.—16th August, 1882. 4d. 

This consists of, First, residual product or heavy oil 
obtained by the ——— by fractional distillation of 
the light essential oil o: rits from crude turpentine 
or pine oils, 25 poser Secondly, fluid creosotes or 
heavy oils of coal tar. 35 parts ; Thirdly, water, 3 parts, 
ae in ti or admixture, 

p 5 parts, carbolic, cresyllic, or other tar acid 15 
a caustic soda, sp. gr. 1°345, or its equivalent of 
caustic potash, 2 parts. 
3904. MawvracTuRE oF Soap, A. Hedley, Gos- 


Sorth.—21st Auoust, 1882. 
ists in the facture of mottled soap by 
mixing together two separately prepared mixtures, 
the one being coloured to act as a mottling mixture 
to the other, which is the ground mixture constituting 
the chief body of the soap. 


5655. Pyevmatic Grain A. J. Boult, 
London.—2th 882.—(A communication 
L. Kansas, (Complete 6d. 

n the ar t of the grain tubes, 

witch are rok with automatic valves and a 
vacuum chamber inte 1 between the mouth of the 
delivery pipe and the exhaust pipe, and it further 
consists in means for relieving the grain tubes of the 
vacuum pressure, for facilitating the delivery of the 
grain and taking it out of the current, and also in 
means for shutting off the ad of 

air through the discharge grain tube. The suction 

feed pipe is so formed that the grain is fed through 

apertures, and the atmospheric air is brought in con- 
tact with the grain beneath it, so that the air power is 
utilised in connection with the blower to lift the 

A dust trapping device between the vacuum 

chamber and the blower prevents the dust passing 

through the latter. A flexible hose combined with the 
feed and delivery conduits enables the latter to be 
swivelled to suit the feeding and delivery vessel. 


5694. Comsrvep Fornace Sream Enorne, V. W. 
sr New York.—30th November, 1882.—(Com- 


plete.) 
This cer “partly to hydrocarbon furnaces and an 
apparatus for the uction of steam, and for other 
purposes. Several improvements are described. 


AMERIOAN PATENTS. 
From the United States’ Patent Office Oficial Gaztte. 


272,940. Gear Wueet, Bror F. Bergh, New York, 
N.Y.—Filed November 22nd, 188%. 

Claim.—{1) The combination, with the two parts of 

a divided gear or worm wheel, of a wedge piece pro- 


Y 
LY 


vided with a guide and resistance pin arranged within 
the side surface of the wheel, and a screw also arranged 
within the side surface of the wheel, fitting in one 
part of the wheel and ada draw the wedge 

w where! ition e 
of the teeth of the wheel may be 


'273194 


a piston and a rod with pin, the cylinder F, having a 
piston and a ao rod with side aperture /, the 
steam supply Rive gg, and the pipe &, the 
latter being provided with a valve forked at one end 
and weighted at the other, as and for the purpose 
specified. (3) In a feeding device for furnaces, the 
combination, with the hopper lids and the bell and 
rod for supporting the same, of the jointed rods dl), 
the crosshead d!, the sleeve d, the elbow lever D, 
ivotted at its th the lever C, and suitable means 
‘or actuating said levers, as and for the purpose 
specified. 


273,270. Priwer ror Biastinc Cartripoes, Arthur 
Frothingham, Scranton, Pa.—Filed April 10th, 1882. 
Claim.—In combination with a blasting cartridge 
and with a fulminate cap to fire the same, a cap holder, 
constructed with a hole at the inner end to receive ond 


hold the cap, an opening through tlie holder, 

at the other end, to receive the fuse tube or n » 
and with a contracted intermediate opening, substan- 
tially as set forth. 


as Evecrric Arc Lamp, George D. Allen, 
Brook N.Y.—Filed December 5th, 1881. 
Pre i In an electric arc lamp, a conducting 
, rod, or support for a carbon carrier or holder in 
direct mechanical and electrical connection with said 
holder, and coated with or such like mate: 
formed by fusion into a vitreous or semi-vitreous 


mass ad to or united with the surface of the 
pillar, rod, or support, as and for the purpose d 

& ) A frai ‘rame for an electric arc lamp, the side bar or 
rods of which are in direct electrical fone oe agg with 
the carbon, and are coated with po 

thereto in the manner and for the cae set 


278,486. Incanpescine Exvecrric Lamp, 
Edison, Menlo Park, N.J.—Filed October 20th, 1882. 
Claim.—({1) The method electrical 
in ineandescing el lamps, consisting 

in raising the globe to the same or nearly the same 
potential as the filament, substantially as set forth. 
&) In incandescing electric lamps, the combination, 
with the filament and the ey globe, of a neutral- 
conductor connected with the lamp circuit 

and ted in contact with the cp globe, substanti- 


ally as set forth. & In incandescing ‘lam 

with the lamp globe and the neutral- 

, of the outer pro- 
forth. (4) 


the combination, 
is conductor external there’ 


globe, substantially as set Tn in- 


candescing electric lamps, the combination, with the 

lamp globe and the neutralising conductor of solid 

material external thereto, of the outer exhausted pro- 
tecting globe, substantially as set forth. 

273,379. Device ror Preventinc HamMER IN 
Water Pires, Richard W. Miller, New Haven, Conn. 
—Filed July 18th, 1882. 

Claim.—The elliptical pipe A, provided with means 
for its citedhenanh to a water pipe, and adapted by 


[273379] 
a 


g and pose its capacity 
nerease of water pressure 
e same, substantially as and for the purpose 


its form and thickness to s 

enlarged by any sudden 

within th 

specified. 

652. Invector, Orson H. Wheeler, Charlesworth, 
ich.—Filed November 21st, 1882. 

Claim —(1) In an injector, ‘the combination, with 
the body A, provided with the lifting tubes e SS 
forcing tubes A i, and the water chambe 
removable cap d at the Soper end of the y A, the 
nut D!, carrying the forcing valve D, and the nut F!, 
to which the outlet tube AL the overflow valve é 
are attached, arranged at the side of the opposite 
to the forcing valve, substantially as herein ote tnd 


described, whereby provision is made for having 
access to’ the lifting tubes, forcing tubes, and water 
chamber, as set forth Qy In an injector, the com- 
bination, with the body A, provided with the chamber 
g, and the waste valve E, of the lifting tubes ¢ f and 
the forcing tubes A i, arranged as qe the supply 


pipe F, and the overflow valve G, 
in shown and described. 
CONTENTS. 
Tue Encinerr, April 6th, 1£83. PAGE 


Tue Petersoroven CaTHEDRAL. (Illustrated.).. 259 
.. oo 250 
Repvcine tux Routine or aT Ska 260 
Deck ERgcTiIONs AND FREEBOARD .. «+ 260 
TONNAGE AND FrReeBoarp or Iron ESSELS 260 
Lerrers To THe Epiror— 
PrincipLes OF MODERN Puysics .. .. 263 
Luyks in THE History oF THE MOTIVE .. 263 
Sream Power ON TRAMWAYS.. .. .. «2 263 
Patent Law Rerorm os oe 
Tae SMOKE ABATEMENT oo 263 
Bracep Iron ARCHES oo 263 
Description or a Civit ENGINEER .. 263 


Errects or SHors ON ARMOUR-PLATES 
Perersspurc. (Illustrated) .. .. .. 264 
PortaBLe Evectric Resistance 
trated. 264 
ELECTRICAL TRANSMISSION AND STORAGE or Power. 266 
.. cc cc cc co 00 
Nores AND MEMORANDA... me 
Leapinc ARTICLES— 
Non-CONDENSING STEAM es 06 
Tue RaMIssERaM CANAL .. .. 
Tae Bortpine Trapes EXHIBITION 
Tae AcCHILLEs In Hype PaRK .. .. 
PROTECTION AGAINST COLLISION AT SEA .. .. 
Tue Bartisn Association AND CANADA .. .. 271 
CHEMICAL VENTILATION OF THE UNDERGROUND 
Grease Boers .. . 
ScaLes Iv MINERAL TRADES... 
Basic Furnace Lisinos .. .. oe 
LITERATURE... ee 
A New ted.) .. oo 272 
Stream Yacuts .. 
Tue Iron, Coat, AND GENERAL Trapes oF Bin- 
MINGHAM, WOLVERHAMPTON, AND DISTRICT ..  .. 
Norges FROM LANCASHIRE .. «2 ov 204 
Nores FrRoM SHEFFIELD os co 205 
Nores FROM THE NORTH OF ENGLAND .. .. .. 275 
Norges FRoM ee oo oo 295 
Norges rrom WALES AND “Counties oe 275 
Tue Parent JouRNAL .. 276 
ABSTRACTS OF PATENT SPECIFICATIONS. (ilus.) 
ABSTRACTS OF PATENT AMERICAN SPECIFICATIONS. 


Society of Arts 
Naval Engineer Ap] 

ir for Breathing .. .. «2 
of the Ancients .. 


= 
aid; 
| Th 
| 
| 
| 
| 
+ | 
— | | | 
| 
7 
NEM) 
266 
272 
272 


THE ENGINEER. 


279 


Aprit 13, 1888. 


WHAT NITRO-GLYCERINE IS. 

UNFORTUNATELY nitro-glycerine enjoys just now an 
unenviable notoriety. The words are in all mouths, and 
nitro-glycerine is discussed in every circle, In another 

we have said something concerning the effects which 
it can produce, and the proper method of destroying it. 
We propose here to explain what nitro-glycerine is, in such 
a way that our non-chemical readers may understand 
what this thing is to which appertain such deadly attri- 
butes. 

Nitro-glycerine is produced by mixing nitric and 
sulphuric acids with glycerine at a low temperature. The 
important agents are the glycerine and the nitric acid. 
The sulphuric acid appears to do little save attract to 
itself any water which may be present in the glycerine 
or the nitric acid. It is well known that sulphuric acid 
has a strong aflinity for water, and it is this p sancor io 
which renders it useful in this connection, 

Nitric acid is prepared by treating nitrate of potash— 
saltpetre—or nitrate of soda with sulphuric acid—oil of 
vitriol. The saltpetre is placed in a kind of still, the 
sulphuric acid is added; the retort or still is heated 
cautiously, and the nitric acid rises in the form of vapour, 
which is condensed and collected for use. It can be 
purified and concentrated by redistillation with a quan- 
tity of sulphuric acid. Nitric acid is one of the most 
corrosive acids known. In chemical notation its formula 
is HNO,. That is to say, it is composed of one atom 


each of hydrogen and nitrogen and three atoms of oxygen. | 
It is known as hydric nitrate and as aquafortis. Its com- 


ition was first investigated by Cavendish in 1785, but 
it seems to have been known to the old alchemists, It 


of oxygen; but these two gases have a very feeble 
affinity for each other, while, on the contrary, the carbon 
and the hydrogen have intense affinities for oxygen. On 
the lest provocation, therefore, the oxygen ves the 
nitrogen, which, set , ceases to be a liquid, and 
becomes a gas, while intense heat is produced, which volati- 
lises and breaks up the other compounds, and augments 
enormously the pressure of the escaping gases. Those 
who are familiar with the experiments of Pictet, on the 
liquefaction of gas, know how intense is the cold and how 
enormous the pressure required to liquefy even a small 
quantity of such a gas as nitrogen, but this liquefaction has 
been accomplished in the oe b Pres | affinity ; and 
the moment this affinity is destroyed, the chained force is let 
loose—we know with what result. Now, it will be seen 
that nitro-glycerine ought to be a powerful explosive, for 
in it no less than three molecules of NO, take the place 
of three atoms of hydrogen, as will be seen at a glance if 
we reproduce the two formule here. Glycerine is 
C,H, 0,; nitro-glycerine is C,H, N,O,; the carbon 
remains unaltered ; and three atoms of hydrogen have dis- 
appeared. In their stead we find three atoms of nitrogen, 
and a rises from 3 to 9. Nor does nitro-glycerine fail to 
satisfy the expectations that we might form concerning it. 
It is the most powerful explosive known. As will be 
gathered from the following figures, there are two classes 
of explosion—the first is known as detonation, the second 


as explosion :— 


} Second-class, First-class 
{ Exploded. Detonated. 
Nitro-glycerine 4°8 10°13 


Here we see that taking gunpowder fired in the ordinary 


— 


possesses the property of producing explosive compounds 
with great freedom, its pr ste being due silent the 
nitrogen which it contains; and it is worth notice that, as 
has been pointed out by Kempshead, although apparently 

ing nothing but negative qualities, it in combina- 
tion forms part of the most powendad and active substances 
known, as, for examples, nitric acid and ammonia, the 
extremes of acidity {and alkalinity. It is a constituent, 
too, of strychnine, morphia, and prussic acid, and is a com- 
ponent of all valuable foods. 

With the characteristics of glycerine all our readers are, 
no doubt, familiar. It is found on most toilet tables, and 
in every family medicine chest ; it is used as a lubricant, and 
a mixture of glycerine and water isemployed for 
dash-pots or cataracts of certain arc lamps, It is a slightly 
sweet, smooth, clear, 7 liquid, almost tasteless, and 
nearly devoid of odour. It will, no doubt, surprise many 
of our readers to learn that it is an alcohol. It can be 
obtained from all solid animal and vegetable fats, and from 
most oils, It is freely produced when an oil is treated 
with an alkali—saponified—in presence of water. It is 
made in stearine candle factories, and can also be obtained 
from old soap lye. It is best produced pure by beating up 
an oil or fat with about half its weight of water into an 
emulsion. This is then pumped through a coil of iron 
piping heated to the temperature of melting lead, the rate 
pct ave mm being such that the mixture of oil and water 

i — about ten minutes in traversing the coil. The 
fluid which comes out from the worm quickly separates 
into two portions, — lying at the bottom. The super- 
natant oily liquid on Wropg off, the glycerine remains, 
nearly pure.« Its formula is C, H, O,. 

is made by adding nitric and sulphuric 
acids to glycerine. Unfortunately, no skill whatever is 
required to produce the required explosive, only a 
knowledge of one or two simple facts; but skill is 
required to produce nitro-glycerine pure enough to be com- 
paratively safe. For obvious reasons we must decline to 
say how it can be rendered pure; and lest our younger and 
less cautious readers should undertake the manufacture 
for themselves of a few drops or other small quantity, for 
the sake of Gases we decline to give the proportions 
of acid and glycerine which must be used; and we may 
add that it is quite possible to make a non-explosive 
mixture apparently nitro-glycerine, and that, lacking a 
knowledge of the details of manipulation, the man who 
wants to make it will be pretty certain to fail—on the 
whole, a very fortunate circumstance. 

Nitro-glycerine is a brownish, smooth, oily liquid, 
and a deadly poison. Its formula is C,H,N,0O,. Its 
explosive force is due to the unstable nature of the com- 
pound. We have in most explosives carbon, hydrogen, and 
oxygen to begin with ; to these have been added—by treat- 
ment with nitric acid—a certain portion of nitric per- 
oxide, N O,, that is, one atom of nitrogen and two atoms 
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| way as 1, it will detonate with four and one-third times 

| more force, and detonated nitro-glycerine is 10:13 times 

| more energetic than fired gunpowder. As to the actual 

| dynamic _~ or potential energy possessed by 1 Ib. of 
Vv 


| each of five well-known explosives, the following table 
| gives the facts :— 
Foot-tons per lb. 
Gunpowder 


Sa some of ‘the properties of nitrogen as 


regards the production of explosives, which are, however, 


on fused chlorate of 
of its weight of sulphuric acid. It is at ordinary tempera- 
pressure or a freezin 
mixture condenses it into a fearfully explosive red liquid. 
Chlorous anhydride is a yet more dangerous compound. 
Chloride of nitrogen is produced by passing chlorine 
through asolution of ammonia. Not more than afew drops 
at a time have been experimented with, for it detonates if 
blown on or touched with a feather. It is believed that 
the celebrated scheme of Lord Dundonald for destroying 
Sebastopol from a balloon during the Crimean War was 
based on the notion that it would be possible to produce a 
couple of gallons of chloride of nitrogen, send it up in a 
oon, and drop it in the heart of Sebastopol, when it 
would explode with the shock and wreck everything. 
Apart from the impossibility of doing anything of the 
kind, we may say that the chloride of nitrogen would have 
proved veryineffective. It would not do half asmuch general 
mischiefas the same weight of gunpowder, but its localaction 
would have been very intense. Thus, a drop of it exploded 
on a table, will suffice to shatter the leaf of the table, but 
the actual work which it would perform in raising a weight 
or propelling a shot from a gun would be insignificant. 

All that concerns the exact mode of operation of explo- 
sives is still involved to a certain extent in doubt. It is 
impossible to do more than collect the products of com- 
bustion and assume from them that certain chemical cha‘ 
have taken place, but there is no satisfactory evidence that 
we can follow the whole chain ofevents, It isonly known 
that the mechanical action of all explosives depends on the 
sudden conversion of an element from a solid or liquid 
state into that of a gas with an enormous augmentation of 
bulk. It is worth notice, moreover, that every explosion 
is accompanied by two distinct effects, first, the violent 
repulsion of the air from a given space, which may be 
regarded as the primary effect; the highly heated gas 
quickly cools, a partial vacuum is formed, and the air 
rushes in from all sides to fill it. This produces the 
secondary effect, which red be confounded with the first. 
An admirable example of the secondary effect was supplied 


PANY’S &.S. VIOLET.—(For description sce page 292.) 


at the Whitehall Club, when the explosion took place at 
the Government Offices, the plate-glass windows being 
blown outwards into the street, not inwards into the house. 


STEEL FIRE-BOXES. 


In January last a mrs was read by Mr. Fernie befure the 
Institution of Civil Engineers on “ Mild Steel for the Fire- 


boxes of Locomotive Engines,” a subject of much importance ~ 


to railway engineers and to the builders of boilers of the 
locomotive type, whether for or fixed 
engines, or for marine purposes. either the 4 
or the upon it added much the 
previously existing information on the subject, nor did it 
show why American locomotive engineers had adopted 
mild steel for this p so much more extensively 
and more successfully than those in England. Mr. Fernie 
roundly upbraided English locomotive engineers for 
moving so slowly and unsuccessfully in the matter; and 
came to the conclusion that it was because they had not 
enough courage, ingenuity, or enterprise to command success. 
In one passage in particular he told English engineers a 
little of his opinion on this subject; and by negative state- 
ments insisted on the itive disadvantages, mental and 
otherwise, under which he considered they laboured. With 
very slight alterations, so as to make it read as was intended, 
this passage runs thus :—“ There is, unhappily, in England, 
Government control to hamper or interfere with railroad 
engineers, both in regard to the material which they employ 
and their designs. They are not at liberty to exercise 
their ingenuity in construction, disposition, strength, and 
choice of materials,and the competition between rival com- 
panies is so small, that the whip has to be held over rail- 


ways in England to a them to adopt improvements. 
Inventions are not quickly examined or tested and rejected 
or adopted, and none of the railways have experimental 
officers, whose whole work it is to test or experiment on 
new materials or inventions, With antiquated rust or 
shackles, trammeled by official forms or traditions, the 
oe engineer accepts any—say his grandfather’s—type 
of bridge, machine, boiler, or engine as the best thing that 
can ever be made, and which he slavishly copies and hands 
down to his successor ; he accepts materials from manu- 
facturers who refuse toadoptthe moremodernimprovements. 
Conservative in the retention of what is best and most 
suitably adapted for his work he certainly is, but with 
this conservatism, there is no desire to excel, and none to 
receive, as the fruits of his ingenuity, the substantial 
rewards which the most maligned patent laws in the world 
give to its inventors.” 

Now this was a very hard saying, and though lish 
engineers may be obtuse in some things, Mr. Peonie should 
remember that some at least may be sensitive, and may 
feel hurt at the disagreeable comparison he draws between 
the engineers of the two countries, and the way in which 
those on this side are handicapped. These engineers were 
not, however, J omens during the discussion, or at any rate, 
did not show that the picture Mr. Fernie had drawn would: 
lead them to pack up and haste to the West, where they 
could do exactly as they chose, where they would have no- 
Government control, and where they could shake off the 
rust and shackles, and open their eyes. Some of them, 
however, did gently hint that the bold author might have 
told them something new—something more that 
American master m ics had su ed with steel fire-. 
boxes because they had made very large numbers of them 
and used thin plates. Mr. Fernie was not there, however, 
to reply to the discussion, and so, perhaps, was lost the 

tscriptal sting of new and clenching facts. As it was, 

e did not show why American “——— have succeeded, 
and why English engineers have failed. The latter, we 
believe, are ready to learn, but they cannot gain much by 
being told that they have not been successful while others. 
have. It would have done a great deal more good to have 
told them something of the character of the early failures: 
of steel in fire-boxes in America, and then of the precau- 
tions and modifications adopted from time to time to- 
prevent these failures. It could not have been that such 
information did not exist, for we have only to turn to the 
reports of the American Master Mechanics’ Association to- 
find records of many of the troubles and trials through 
which engineers have gone in order to arrive at any- 
thing like success, From a perusal of these reports, which 
have been published by our excellent contemporary, the 
Railroad Gazette, it does not appear that failure or success. 
have been altogether dependent upon the characteristics 
of the steel, or on the relation between elastic and ultimate- 
tensile strengths and ductility, but rather on the way in 
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which the steel has been employed, so that it is not be- 
cause the English engineer “accepts materials from 
manufacturers who refuse to adopt the more modern 
improvements,” that he has failed. Nor does it appear 
from the specimen specification for mild steel plates as 
used in the Philadelphia railway, as given by Mr. Fernie, 
that the steel is any better than that which is made in this 
country. The following is the whole of the specification 
referred to :— 

All specifications for boiler and fire-box steel heretofore issued are 
hereby annulled, and or or paw by the following :—Ist. A careful 
examination will be made of every sheet, and none will be received 
that show mechanical defects. 2nd. A test strip from each sheet, 
taken lengthwise of the sheet, and without annealing, should have 
a tensile strength of 55,000 lb. per square inch, and an elongation 
of 30 per cent. in section, originally 2in. long. 3rd. Sheets will 
not be accepted if the test shows a tensile strength less than 
50,000 Ib., or — than 65,000 Ib. per square inch, nor if the elon- 
— falls below 25 per cent. 4th. Should any sheets develope 

efects in working, they will be rejected. 5th. Manufacturers 
must send one test strip for each sheet—this strip must accompany 
the sheet in every case—both sheet and strip being properly 
stamped with the marks —— by this company, ery also 
lettered with white lead to facilitate matching. 

From the records to which we have referred, and from 
Mr. Fernie’s paper also, it appears that it may be stated 
generally that though the same steel may be used through- 
out a box, it behaves differently in different parts, so that 
it is not so much the steel that has to be considered, as the 
disposition of the steel, the form of the box, and the 
nature and origin of the strains which are gradually set 
up and result in cracks. It is the result of long expe- 
rience that by far the larger proportion of failures are in 
the side sheets, the number of these failures on one 
railway, extending over a period of several years, being 
about thirty-seven to two of tube and door plates and 
one in the crown plates. The cracks have in most instances 
taken place when the boilers were cold; some after being 
cold crack when lighting up anew, and some have 
cracked with a loud report when a stay was being caulked. 
It is also observed that in almost all cases the cracks take 
place or commence towards the centre of the side sheets, 
and at from Gin. to 12in. above the fire-bars. 

These, and the fact that thin plates last oy ae tend 
to the suggestion that in these large boxes the heating is 
more severe about the central portions of the plates just 
above the fire, than at the margins and corners, the result 
being that differential expansion takes plaee, and this dif- 
ference is greater as the plates are larger. From this it 
follows that if the margins of the plates and corners are 
generally at a slightly lower temperature than the central 
parts, then compressive strains will be set up in the central 
parts and corresponding tensile strains in the margins, the 
sign gradually changing from plus to minus as it is taken 
from centre to margin. Now this compressive strain on 
the centre of the plate must result in one of two things, 
either the plate must buckle a little to relieve itself of the 
strain, or it must be compressed under that strain ; and 
considering the high temperature to which the central 
parts of the plates are raised and the way in which they 
are closely stayed to the outer shell, it is most likely that 
this compressive strain gradually causes a flow of the 
material until the strain is reduced to equality with its 
resistance. This may be supposed to go on until, within 
certain limits, the strains resident in the plates as due to 
differential expansion are eliminated, the limit being the 
mechanical equivalent of expansion by heat of the mate- 
rial. In this state, then, the plate might be expected 
to remain free from cracks so long as it was kept 
hot, and fora great length of time it would do so, as 


‘is proved by the fact that the average mileage of the 


boxes of ninety engines given by Mr. Fernie reached 
220,000 miles) When, however, the plates cool down 
and reach a uniform temperature, then the range of 
contraction of the margins of the plates being less than 
that of the centre, a tensile strain is thrown on the central 
part which is proportional to the compression which has 
taken place while hot. This with new and ductile plates 
may not at first have effect, but after long ex toa 
high temperature on one side and water on the other at 
some lower temperature, there is no doubt that the steel 
loses some of its capability of withstanding the strains set 
up in it in the manner described. 

The most obvious suggestion for a means of overcoming, 
or rather preventing, the compression above referred to, is 
that the plates might be slightly buckled, corrugated, or 
channelled between thestays. The latter has been done as 
described in our impression for the 23rd August, 1878. 
This, however, has not been sufficiently successful to 
warrant its repetition, for although the shallow channel- 
like vertical corrugations secured some flexibility in the 
plates, or gave it some bending freedom in a horizontal 
direction, it in the rigidity in a vertical direction, 
and hence the plates cracked as much as before corruga- 
tion, but erally in horizontal lines or lines commencing 
nese drt ons This would follow as a result of strains set 
up in manner referred to above, and a little consideration 
will show that freedom for slight flexture is necessary, not 
only in one, but in all directions in the plane of the plate. 
For this purpose it might therefore be su that fire- 
box plates should be stamped between dies, so as to give 
them a series of concentric corrugations, commencing with 
a small boss at about the centre of the plate between four 
stay holes. This need not be done over the whole plate, 
but only over something like half its area, for it is shown 
by experience that the cracks do no not take place so 
readily in the smaller end plates as in the big side plates 
where heating is not so uniform, and where the flexibility 
or the relief due to the rounded corners is less per unit of 
-area of the plate as a whole. Instead of the small circular 


-corrugations, the plate might be impressed with small 


shallow rectangular buckles, one in each comprised 
within the area bounded by four stay holes, the concave 
side of the buckle being placed next the fire. 

Asalready suggested, this subject is one which is not alone 
interesting to locomotive engineers. Portable and semi- 
portable engine builders are daily becoming more interested 
in the use of steel for fire-boxes, and y Messrs. Davey, 
Paxman,and Co., Messrs, Garrett and Sons,ard Messrs. John 


Fowler, amongst others, have large numbers of steel boxes 
in successful use. The temperatures in these fire-boxes 
never, however, reach those in a locomotive fire-box, and 
for this reason alone greater length of life may be 
expected ; but there are indications that builders of this 
class of engine will make some efforts to secure combustion 
under very high temperatures as another means of securing 
increased economy of fuel, for it is pointed out that this is 
one of the causes of the high duty of good locomotives. 

We may mention that though some English locomotive 
engineers maintain that copper boxes are, owing to their 
long life, as cheap as steel can be, not a few have been and 
are trying steel plates for fire-boxes on a considerable 
scale. Of course Mr. Fernie will not believe thus, as so 
little has been made public by the locomotive engineers 
concerned, they prefer to keep the matter quiet, and will 
let something more be known when they have achieved 
success, which can only be assured after years of tests. 
That some fire-boxes have run, as stated by Mr. Fernie, 
over 400,000 miles, and in one case over 500,000 miles, is 
an indication of what may be expected of them, and it 
also shows that though a copper fire-box will average 
500,000 miles, it is not casein y the cheapest. 


THE MALTA RAILWAY. 

THE Malta Railway, which was opened for traffic on Feb- 
ruary 28th, is one of which some account will be found inte- 
resting. It is about 6} miles in length, and extends from the 
middle of Valletta, the chief port of the island, to Citta Vecchia 
or Notabile, the ancient capital, and the traditional residence of 
St. Paul during his abode on the island. Although so short, the 
railway possesses several features of interest, both in the nature 
of the works and the circumstances under which they have been 
constructed. Casual visitors to Malta are apt to come away with 
the impression that the island is a mere rocky and barren appen- 
dage to the great harbours and naval and military establishments, 
of which Valletta is the nucleus, and surprise has even been 
expressed that railways should be wanted in the island at all. Asa 
fact, however, much of the soil of Malta is extremely fertile, and 
the density of the population is quite exceptional, as will be 
seen from the following comparative table :— 


Isle of Isle of 


Wight. Man. Malta. 
Area in square miles ° 164 95 
Population .. .. .. .. .. 56,000 .. 55,000 .. 133,000 
Population square mile .. S41... 242... 1,400 
Miles of way constructed .. 84} .. 48} .. 6} 
Population per mileof railway.. 1600 .. 1264 .. 21,000 


Of the total population of Malta, about 100,000 are directly 
served by the railway, or about 16,000 per mile of line. Valletta 
proper is situated on a high narrow tongue of land which divides 
the Grand Harbour from the Quarantine Harbour. An im- 
posing rampart and ditch separate Valletta from the suburb of 
Floriana, which lies at the root of the tongue. Outside 
Floriana is another line of rampart and ditch, which cuts off the 
communication with the main land. As the High-street—Strada 
Reale—of Valletta is the centre of all life, business, and amuse- 
ment in Malta, it was essential to place the terminus of the rail- 
way there, opposite the Opera House—see Fig. 5. 

Military and topographical conditions alike required that the 
level of the rails at the terminus should be some 35ft. below the 
level of the street, hence it was necessary to design an under- 
ground terminus—see engravings, Figs. 1, 2, 3, and 4, page 288. 
The booking-office and waiting-rooms are on the street level, 
whence steps conduct to the underground: platforms. These 
last are lighted partly by gas, and partly in the daytime by the 
light from the end of the tunnel station, which opens on the 
escarp of the main ditch of Valletta, probably the most im- 
posing military obstacle to assault in all Europe. 

The main ditch is crossed by a timber viaduct of four spans 
of 22ft. 6in. each, and one of 38ft., at the end of which—that is, 
at the counterscarp of the main ditch—the line becomes single, 
and enters another tunnel 913 yards in length, by which it is 
conducted through and under the succession of fortifications 
lying between the main ditch and the outside of Floriana. The 
tunnel is ventilated at frequent intervals by the shafts which 
were used for its construction. The alignment of the tunnel 
was settled after much consideration, in order to meet, as far as 
possible, the requirements of the military and civil authorities, 
which was no easy matter, a tunnel directly through the out- 
works of an important fortress being almost unprecedented. It 
was subsequently discovered that an ancient subterranean reser- 
voir—the position of which had not been previously known— 
would be intersected by the proposed line. In order to avoid 
this reservoir without altering the general alignment of the 
tunnel, it was decided to go round it, and so the tunnel has the 
rare feature of a double S curve in the middle of it. The 
delicate operation of setting out this peculiar alignment under- 
ground was successfully accomplished by the resident engineer, 
so that the headings met with a difference of about lin. only. 
At half a mile from the terminus there is a second underground 
station for Floriana—see drawings, Figs. 6, 7,and 8. At this 
point the rails are about 90ft. below the surface of the ground. 
The long stairs necessary to reach the platform are arranged so 
as to make the descent and ascent as easy as possible. The line 
here is single, and space for the platform is provided by in- 
creasing the span of the arch forming the roof of the tunnel on 
one side only. At 47 chains the line crosses a ditch and enters 
a short tunnel 33 yards long, crosses a second ditch, cuts 
through the counterscarp, and at 54 chains emerges on the glacis 
of the outer fortifications. The tunnel is constructed on a 
falling gradient—towards Notabile—of 1 in 72. Thence to 


34 miles the gradients are generally level, but from 3} miles to | b; 


the end of the line is almost a continuous ascent, beginning at 
lin 66, increasing to 1 in 50 for the greater part of the dis- 
tance and terminating by ashort piece of 1 in 40 up to the 
entrance of the Notabile terminus, which is level. There are 
intermediate stations at Floriana, Hamrun, Misida, Birchircara, 
Balzan, Lia Attard, and San Salvatore, with passing places at 
Hamrun and Birchicara. The central depét is at Hamrun, 
where engine and carriage sheds are provided. 

Land being very valuable and reluctantly parted with, advan- 
tage has been taken of the circumstance that the cuttings are 
almost entirely in rock to form the embankment with hand- 
packed pitched slopes of 4 to 1, the more regularly shaped 
stones being selected for the outside, and the interior of the 
bank filled up with rubble. The train consequently presents 
the curious appearance of running along the top of a w: The 
permanent way consists of a Vignoles steel rail weighing 45 lb. 
to the yard, fish-jointed, secured to the sleepers at the ends and 
middle of each rail by fang bolts, and at intermediate sleepers 
by dog spikes. The fang bolts have their nuts on the top of the 
flange of the rail, so as to avoid opening out the road for screw- 
ing up; the dog spikes are cylindrical, with blunt ends and the 


usual head. The oo of the rail are notnotched, but the square 
washers of the fang bolts are placed chock up against the ends 
of the fish-plates, so as to prevent the rails “creeping” down 
the inclines ; the gauge is one metre. The carriages, which were 
supplied by the Railway Carriage Company, Oldbury, are on the 
American system, with seats placed longitudinally and a central 
gangway through the cars. From the end platforms convenient 
steps afford the means of descent to the station platforms, which 
are 9in. only above rail level. The engines, which were supplied 
by Messrs. Manning, Wardle, and Co., Leeds, are tank engines 
with six wheels coupled, cylinders 104in. diameter, 18in. stroke ; 
the only peculiarity about them is that arrangements are pro- 
vided for turning the exhaust steam into the tank when passing 
through the tunnel, in order to keep the atmosphere as pure as 
possible. 

The engineers were Messrs. Wells-Owen, and Elwes, MM. Inst. 
C.E., of Westminster, who were represented in Malta by Mr. G. 
J. Burke, A.M. Inst. C.E., as resident engineer. 


NEW TROOPSHIP FOR INDIA. 


On the 15th November last was floated out of the building dock 
of Messrs, Laird Brothers, Birkenhead, a new Indian troopship, 
which was named the Clive by the Countess of Sefton. The Clive 
has been constructed from designs prepared by Messrs. Laird 
Brothers, on the invitation of the Vi al Government in India, 
and submitted to the approval of the authorities there and at the 
India-office, who, in conjunction with the Admiralty, gave them 
very careful consideration. The Clive has accommodation for 640 
military officers and men, 137 ladies, servants, soldiers’ wives and 
children, and 140 followers, in addition to a crew of 166 officers and 
men, all told, or a total complement of 1083 persons; or, when 
occasion requires, she will ow 130 horses, for which special 
fittings are provided. The ventilation—so important a matter in 
vessels carrying large bers of p gers, especially in tropical 
climates—is obtained by means of e side ports and scuttles, and 
trunk ways from the upper deck above the level of the poo 
and forecastle to each space below deck, with tube ventilators an 
cowls for carrying off the heated air, and also by an arrangement 
of tubes through which the foul air will be drawn by means of fans 
worked by steam, or by the current induced by the heat passing up 
the funnel, which is double. The dimensions of the vessel are— 
length, 300ft.; breadth, 45ft. 8in.; depth in hold to upper deck, 
25ft. 6in.; tonnage—builders’ measurement—3003 tons; gross 
measurement, 2730 tons. The mean load draught is 16ft. 6in. 
The engines are a pair of direct-acting inverted cylinder compound 
engines, to indicat indicated horse-power. The cylinders are 
48in. and 84in. in diameter, and have a stroke of 4ft. The 
boilers are cylindrical, four in number, to work at 75l]b. 
pressure, and proved to 1501b. The Clive is constructed partly of 
iron and partly of steel. She has three decks, with poop and 
forecastle ted by sideh , which give uninterrupted 
communication from stem to stern for working the ship, and afford 
convenient stowage for boats and other necessary fittings, and is 
not unlike the five large Indian troopers, one of which, the 
Euphrates, was built and engined by Messrs. Laird. There is an 
inner water-tight skin, forming a p he ew bottom, and there are 
numerous water-tight bulkheads, five of which are carried to the 
upper deck, and the remainder to the main deck, and all carefully 
fitted, where necessary, with water-tight doors. Water ballast 
can be carried in the compartments of the double bottom to trim 
the ship as coals or stores are consumed. She has a straight stem 
and elliptic stern, with show Mo mie and is rigged as a 
barque and has one funnel. On Wednesday morning the Clive left 
the Alfred Dock, Birkenhead, for a series of trials, commencing with 
full-power trials over the measured mile, in which the performance 
of ship and engines considerably exceeded the tract require- 
ments, showing a of wone & 134 knots, instead of 12 knots, 
with 2300 indica‘ horse-power, against 2000 indicated horse- 
power. The exact time taken on the four runs was as follows :— 


Time. Spee1. 

min. sec. Knots. 

True mean speed 13°491 knots. 


After this several trials were made to test the handiness of the 
vessel, so important for the ial service of going from port to 
port round the seaboard of india, both in steering and in stopping 
and starting the engines practically at a moment’s notice. ere 
were on board Mr. Abercrombie Jopp, Director-General of Stores, 
India-office; Commander Walter Powell, who commands the Clive, 
and Lieutenant J. Kocastle Finney; Mr. Lamborne, chief i- 
neer, and other officers of the Indian marine; Mr. 
Dodd, inspector of ships building by contract, and Mr, 
Butler, of the engineer's department, Admiralty; Messrs. 
Barnes, William Laird, Henry Laird, R. R. vis, and 
others. On Thursday week the trial consisted of steaming for 
six hours at full boiler power, and this was accomplished most 
satisfactorily at a speed of over 13 knots, the engines —— 
throughout at seventy-two to seventy-four revolutions, 
developing about 2200-horse power, the boilers giving an abundant 
supply of steam with easy firing, the coal used being Nixon’s 
navigation steam coal. On this occasion, besides those officially 
present on Wednesday, the Earl of Sefton and three sons and 
others interested in the Clive joined the party, who embarked 
about nine o’clock, and returned to the moorings about seven 
o’clock in the evening. The Clive is now practically ready for 
service, and will shortly leave Birkenhead, and may be expected 
to be a most successful and useful addition to our means of trans- 
porting troops in our Eastern seas. 


NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Alfred Waters, chief engineer, 
to the Indus, for service in the Agamemnon; Nicholas Meaden 
Elijah Thomas, engincers, to the Indus, for service in the 
Agamemnon. 

THE INSTITUTION OF MECHANICAL ENGINEERS.—An ordinary 
general meeting of this Institution took place on Wednesday afternoon 
and yesterday morning, and the canned dinner of the Institution took 


place on esday evening at the Criterion. The attendance 
was good on Wednesday afternoon, when an interesting paper on 


the strength of shafting when exposed to torsion and end thrust, 
y Professor A. G. Greenhill, was read and di , and a paper 
on modern methods of cutting metals was read by Mr. W. Ford 
Smith. A discussion on this paper d on Wednesd 
and was concluded yesterday morning, the proceedings 
brought to a close by the reading and discussion of a paper on im- 
provements in the manufacture of coke, by Mr. J. Jameson, the 
moe describing the system we recently illustrated. We shall 
refer at greater length to some of the papers in another impression. 
Matlock BatH WATERSuPPLY,—Captain Robt. O. T. Hild 
an inspector of the Local Government rd, held an inquiry at 
Matlock Bath, on the 4th inst. with respect toan application from 
the Local Board of Matlock Bath, and Scarthin Nick, for sanction 
to borrow the sum of £6014 for the purchase of the undertaking of 
the Matlock Bath Waterworks Company, and for the execution of 
works of water supply. In the year 1881 Messrs. G. B. Nichols 
and Sons, engineers, of Handrworth and London, were called in 
by the local board to report upon a scheme for water supply, and 
to value the company’s wor Their valuation amounted to 
£1763. The company’s engineer, Mr. C. H. Roper, of Dudley, 
valued the works at 22759 7s. 6d., and in March, 1882, an arbitra- 
tion was held, Mr. Wm. Batten, C.E., as umpire, whose award was 
£1907 10s. Messrs. Nichols and Sons estimate the cost of con- 
structing new works, and extending the present source of supply, 
at £407t 3s, There was no opposition to the application. 
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THE ITALIAN IRONCLAD LEPANTO. 
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In our impression for March 23rd we described at some | 
the Lepanto, a sister ship to the Italia, and the last of Italy's 
four great ironclad shi We give above an illustration of the 
ship, which will make her peculiarities clear to our readers. We 
have already described her so fully that it will only be necessary 


to say here that she is 400ft. 6in. long, 72ft. 9in. beam, and will 
carry four 100-ton guns in two breastworks arranged as shown. 
She is expected to indicate 18,000-horse power, and to attain a 
speed of 16 knots. She is propelled by twin screws, driven each 
by two independent engines with three cylinders. 


NEW FIXED SERVICE TO THE CONTINENT. 

Tue travelling and commercial public of England and France 
will have noted with considerable interest the recent announce- 
ments that Sir Edward Watkin, on the part of the South- 
Eastern Railway Company, together with representatives of the 
Chemin de Fer du Nord, have definitely arranged the conditions 
of a new fixed daily express service between London and Paris 
vid Folkestone and Boulogne. We have already given in THE 
ENGINEER drawings and descriptions of a deep-sea harbour, now 


in course of construction at Boulogne, which will have sufficient 
depth of water to receive, at any time of the tide, large vessels 
resorting to it as a port of refuge or as carrying passengers 
travelling between England and the Continent. But that vast 
scheme cannot, under the most favourable conditions, be com- 
pleted under ten years, which is the raison d’étre of the above 
proposal to an “interim fixed service” to supersede the 
present inconvenient and confusing “tidal” traffic. 

The improvements necessary to this end at Folkestone were 
described at length in THe Enomvgzr of November 17th and 
pare 22nd, 1882, and are being carried out at the present 
momen: 

The adaptation of Boulogne Harbour to a regular daylight 
service, however, — much greater difficulties, but it is 


ib may be overcome by August next—a prophecy we 


think much too sanguine. At the present time, as is well 
known to continental travellers by this route, the South-Eastern 
Railway Company lands its passengers at a quay which is high 
and dry at low water; and the first consideration was how to 
deepen the harbour so that the steamers might get alongside at 
any state of the tide. A scheme was submitted to the French 
Government by which a landing stage would have been thrown 
out from the Quay Napoleon, A, to a point B in the harbour, 
where it could easily be deepened, the stage to be further con- 
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nected by a swing bridge with the West or Capécure Pier C; 
but it te objected by the local authorities that this would 
seriously interfere with the entry and exit of shipping to and 
from the floating dock D. Subsequently a plan for the lateral 
extension of the quay into the port was adopted, and the pre- 
liminary works are in vigorous prosecution. To cut away the 
bed of the harbour immediately contiguous to the quay would 
en r the foundation of the latter. To avoid this a wooden 

will be erected adjoining the quay, at the outer side of 
which the bed may be safely cut to a maximum depth of 10ft., 
which will give a p thd ample for the pu contemplated. 
The structure will be built on piles, and will measure 600ft. in 
length by 28ft. in width, with upper and lower platforms for 
landing passengers or goods at high or low water. Powerful 
dredgers are to immediately commence excavating the alluvial 
deposit and soft substrata of the harbour as well as 


the channel G between the piers. The new landing stage 
will be built up to a level with, and form an integral 
part of, the Quay Napoleon, so that trains will, as here- 
tofore, run alongside the steamers, but at some eight yards 
increased distance. It will accommodate two boats with ease, 
and its erection, as also the whole accompanying works, will take 
place under the immediate superintendence of M. Guillain, the 
engineer appointed by the French Government. The total esti- 
mated cost of the improvements is 1,200,000f., being 400,000f. 
for the landing stage and 800,000f. for dredging. The former 
item will be paid by the South-Eastern Railway Company, 
whilst the French authorities will bear the latter. 

Probably the most difficult part of the undertaking will be 
the removal of the bars HI outside, since there is a constant 
tidal deposit of sand, not to mention the serious silting which is 
invariably found to follow storms from the south-west, the pre- 
vailing wind quarter. Yet, without the successful prosecution 
of this work, the other improvements would be useless, for 
even now no vessel with more than 5ft. draught can, with 
safety, cross the bar at low water, despite eighteen months’ 
incessant hydraulic dredging. Indeed, had it nat been for this 
latter work, Boulogne would of late have been inaccessible for 
large craft, except on the top of the tide. This is to be 
accounted for by the fact that the breakwater, which forms a 
— feature of the deep-sea harbour scheme, has been 
carried just far enough to divert the sand which was formerly 
deposited on the shore K on to the bar H ; an ultimately con- 
soling inference being that, when completed, the new jetty will 
so further influence the set of the tide as to throw the sand 
quite out to sea. 

The progress of this scheme will be followed with exceptional 
interest, more especially by residents in Boulogne, on account of 
the diversity of opinion between the engineers and shipmasters 
who know the port well—experto crede. The latter, whilst 
acknowledging the great advantages of the project, object that 
the work of reducing the bars will prove herculean, and will 
cost fabulous sums if attempted before the harbour works are 
completed ; whilst the former claim that, as the bars have not 
prevented navigation—thanks to the two constantly at 
work on them—during the year 1882, when south-west storms 
were uncommonly prevalent, it is morethan probable this obstacle 
will be considerably reduced during the approaching summer. So 
may it be. With a train service at once open to improvement, 
but quite up to European average, and a fleet of swift commo- 
dious steamers at their disposal, it remains only that these com- 
panies should make their inter-metropolitan traffic a “fixed” 
one to render it comparatively perfect. 


JOCHUMSEN’S SELF-ACTING FEED-WATER 
REGULATOR FOR STEAM BOILERS. 


THE apparatus illustrated by the accom i ing, and 
invented by Mr. N. Jochumsen, of 
in-Furness, is constructed for regulating the supply of feed- 
water to land boilers, and is not applicable to marine on 
account of a float being required to work it ; but this is of less 
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importance, as marine boilers are always under the immediate 
supervision of the engineer on duty, whereas those attending to 
land boilers often have other duties to fulfil, causing a dangerous 
neglect, , or at the best a very irregular supply of feed-water, 
which is not only injurious to the boiler itself, but also to its 
economical working. A con- 
tinuous feed pump is con- 
nected to the inlet E, from 
which the feed water is dis- 
charged either through the 
ordinary check valve B into 
the boiler, or through the 
overflow valve C and outlet H 
back to the supply tank. This 
is means of the 
equilibrium valve A A}, which 
is connected to a float in the 
boiler. To prevent the equili- 
brium valve being acted upon 
by any pressure from the 
boiler, which a float would not 
be sufficiently effective to 
overcome, it is necessary that 
the feed valve and overflow valve should at all times be 
equally loaded. This is attained by connecting the overflow 
valve to asmall piston D of the same area as the feed valve B, 
the piston being acted upon by the pressure in boiler through 
opening F. 

The annexed sketch shows an arrangement for a float which 
the inventor holds to be the most effectual. The float consists 


> 


of a hollow ball—copper or other suitable material—of 
diameter, attached to a long lever inside the boiler, and a spi 
leading through a g gland to the front of the boiler, w a 
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short lever connects it to the equilibrium valve on the regulator. 
The spindles passing through stuffing glands in front of the 
boiler, and also through the top of the regulator, may be made 
very light, say about fin. diameter, to prevent any unnecessary 
friction. 


LETTERS TO THE EDITOR. 


DESTRUCTION OF THE PIER AT NICE BY FIRE. 


Srm,—The pier at Nice was commenced about three years ago 
from the designs of Mr. Brunlees, of Westminster, and of Mr. 
McKerrow. The work is of an interesting nature, and not only on 
account of its being the first promenade pier on the Continent, but 
also on account of its somewhat unusual design. It consists of a 
short jetty, level with the Promenade des Anglais, and faces the 
Hotel des Anglais, and at the end of this jetty is the pier-head, of 
unusually e area, and upon which was erec a large building 
of handsome exterior, surmounted by turrets and cupolas. The 
building contained a theatre, restaurant, café, and other rooms, 
and above some of these was a second promenade. Below the 
promenade level the construction is of the usual description, and 
consists of cast iron screw piles connected by wrought iron lattice 
girders and tie-rods. In the buildings cast iron columns and 
uprights were very extensively used, connected by wrought iron 
girders. The verandah encircling the building was supported by 
cast iron columns of an extremely handsome and light design. The 
remainder consisted of wood, painted with a composition to resist 
the effect the sea air would otherwise have bad upon it. The 
interior of the theatre was painted with asbestos paint, and the 
entire work required merely to be painted and glazed to be com- 
pleted. During the regatta last week the public was admitted to 
the pier, and approval of its construction and comfort was loud 
and general. 

On Wednesday last, at 5.30, as the workmen were on the point 
of leaving for the day, smoke was seen issuing from one of the left- 
hand domes, and ina few moments it was clear that the whole of 
buildings at least were doomed. Indeed, in less than ten minutes 
the entire woodwork was in flames, the extincteurs being useless 
to check their progress. From the intense heat the wrought iron 
girders of the buildings now commenced to give way, and they fell 
with great force and noise upon the screw piles and girders below. 

By six o'clock several very primitive hand pumps had arrived 
from various parts of the town, and the attention of the firemen 
was directed to saving the short stretch of pier between the shore 
and the head. In about two hours’ time nothing was standing of 
the buildings but some of the columns, and the sight presented by 
these is curious in the extreme. Some of the short girders, 12ft. 
by 18in., remain intact, but the majority of the others have 
become a shapeless mass. Even those of great weight and strength 
are twisted into every conceivable shape. The cast iron columns, 
square in section, have in many instances cracked through the 
cold water having played upon them, but several of them have 
actually bent several inches out of the perpendicular, and are 
quite a study. The contractors for the works are Messrs. Eckersly 
and Williams, of Westminster, by whose courtesy I am able to 
send you these particulars. 

During the fire great fear was entertained for the safety of the 
Hotel des Anglais. The wind wasfortunately S.E. atthe time, and not 
due S. Messrs. Williams and Eckersly rendered every possible assist- 
ance, and much sympathy is expressed that this beautiful building 
fell so easy a prey, when one or two good engines would probably 
have saved it. If no damage is found to be done below the 
promenade level, it may be possible to open it to the public in 
time for next season. 

The works are insured for 2,000,000f. in the Metropol and 
Paternel Insurance Companies. The cause of the fire is un- 
known. 

Nice, April 5th. 


THE PROBLEM OF FLIGHT. 


Sr1r,—In the matter of my paper on the “ Flight of Sailing 
Birds,” a word of explanation may not be amiss. 

Bear in mind that but small attempt was made to detail my 
experiments, upon which the theory of flight, as I understand it, 
is based. I & no intention of making the paper public when it 
was written, but prepared it for a few persons whom I knew were 
trying to accomplish artificial flight in impossible ways, and I have 
only lately realised that my discoveries are tantamount to a solu- 
tion of the problem of aérial navigation. 

I said nothing about the use of glasses which were used on 
varioos occasions, but never with any valuable results. For some 

magnifying glasses are indispensable, but not for the 
rend of the methods of sailing birds. For instance, I conveyed 
to the wilderness of Florida a steam engine of 8-horse power, 
which had a fiy-wheel of 4ft. in diameter. It was set up under a 
shed on the beach of Sarasota Bay, where the buzzards were 
plentiful. I could stand within 20ft. of the wheel, and at the 
same distance over my head would be half-a-dozen of these birds 
floating in the western breeze. Upon looking at the wheel with 
the naked eye I could easily determine whether it was in motion 
or at rest. There was no doubt about that question whatever, and 
if I had used a glass which gave any different testimony from that 
of the unassisted vision, I should have distrusted the instrument. 
Just so with the birds. On casting my eye upwards, I saw 20ft. 
above me an object 6ft. across by about lft. wide, viz., a buzzard 
with expanded wings. I could see it as plainly as I saw the wheel. 
I could count every wing feather against a background of bright 
sky, and any movement of one part of the animal could be at once 
detected. A glass magnified the bird but in no instance did it 
enable me to see any movement not visible to the naked vision. 
It was interesting to look through a good glass at a man-of-war 
hawk sailing in circles at an elevation of a mile, but it taught no 
lesson. 

No description of mine could convey to a stranger any adequate 
conception of the bird life in Southern Florida. I was there for 
five years continuously, and witnessed many scenes among its 
feathered denizens, which presumably few persons have ever seen. 
I will relate one which seems conclusive of the whole matter. 

The bird known in the vernacular of the region as the Gannet 
has its breeding season in March. It weighs about 81b., has short, 
wide wings, glistening red eyes, straight bill, partially palmated 
feet, and beautiful plumage. It chooses a pond filled with low 
evergreen bushes for nesting, where its eggs can be seen by the 
bushel if one will brave the alligators, frogs, snakes, lizards, and 
other possible reptiles, and wade in after them. On approaching 
the place, the long necks of the birds can be seen stretched to the 
utmost over the surface of the four or five acres of pond, with their 
glistening eyes fixed intently upon you. As you get nearer, sud- 
denly the whole company vaults into the air with very vigorous 
wing motion indeed, and scolding with a pandemonium of energy. 
There are probably 500 birds, and up they go, so intent on babbling 
that their movements are quite unsteady, but they manage to 
ascend in four or five minutes some 100ft. or 200ft. above the sur- 
rounding pine trees, which compose the woods filling the country. 
Here another impulse takes them, and they suddenly stop their 
wing motion and their inharmonious squawking, and a dead calm 
ensues. Round and round they go in circles of 100ft. in diameter, 
on wings as seemingly rigid as a board—a performance full of 
exquisite grace and beauty, which I never tire of witnessing. They 
keep this up for about fifteen minutes, when one by one they dis- 
appear from the scene, until you are left with the reptiles of the 
pond sole tenants of the place. Now is your time for action. 
ang your coat on a bush, and place your hat above it, in sight 
from the pond. Slip on a pair of overalls of green colour, the 
exact shade of the pine leaves, and envelope your head and body in 


a shawl of the same kind, leaving no colour but green visible any- 
where about you. Make a detour of the pond to the opposite side, 


known that after this brake has once been opetied and the vacuum 


and selecting a pine tree easy to climb, at once go up to the topmost 
branch, and place your head among the upper tufts, losing no time 
in the operation. The trees are not over 50ft. high, and from your 
rch the whole country seems one level sheet of pure leaves in all 

tions. The wind should be blowing from the direction of your 
coat to give the best results. You have not long to wait. be 
come the birds, singly and in platoons, until the entire 500 are bac! 
to the field of action. If you have a good sense of humour, you 
will enjoy yourself; the whole affair seems so very much like Joe 
Bagstock—sly, v ~ The birds intently gaze at the harmless 
hat and coat, totally oblivious of your presence in their very midst. 
Not a wing is stirred, but they float in silence at all elevations— 
from within 10in. of your face to 500ft. in height. They cross each 
other’s paths, oscillate from side to side through a distance of more 
than the diameter of the pond, ~~ - and down, but always with 
slow movements, as though each bird was bent on getting a view 
of the enemy from every possible direction. They will keep this 
up for two hours, and then all at once pandemonium sets in again; 
their wings become active, and with innumerable floppings, and 
scoldings, and complainings with no limit, they settle to their 
nests, and pay no further attention to the intruder. 

Now I dishike — much to be an amateur, and would always be 
a scientific expert did not grim necessity order otherwise; but I 
cannot escape the conviction that this is a question which calls for 
its settlement upon no scientific precision of any kind whatever. 
What is the question? Substantially this, as I understand it: 
Can a bird float in free air upon motionless, expanded wings, 
while the air is in motion, without falling, and without 
being wafted to the rear with the moving air? What are the 
facts? You are in a level country, where it would be hard to 
find an elevation of land of more than 20ft. above tide-water alon 
one hundred miles of coast, and where over ten thousand acres al 
around you the water stands a few inches deep in the rainy season 
over the whole surface. The salt sea breeze comes to you at the 
rate of ten miles an hour from the gulf a mile away as steadily as 
the pouring of water over a milldam. Against that breeze you see 
five hundred birds, weighing about 8 lb. each, 6ft. in alar dimen- 
sions, and with an expanded wing surface of about six or seven 
square feet, coming towards you; and you cannot detect a wing 
movement in the whole group. They come with all rates of speed, 
from that of a slow walk for a man to a movement outstripping a 
racehorse. They will pass directly over your eyes within 10in. of 
your face. You might say that the air was deflected upward by 
the tree tops ; but birds can be seen 500ft. high doing precisely the 
same thing as those at the lowest level. They can be seen in all 
positions, from below, from the rear, from the front, sideways, 
obliquely at all angles, and when they dip into the pond space 
they can seen from above; and during the whole time not a 
stroke upon the air has been visible. Then, all at once, they 
change this, and beat the air vigorously; and the change is 
conspicuously apparent. I submit that the unassisted senses are 
entirely competent to deal with this sort of phenomena. 

I could go on detailing evidence of this kind to an indefinite 
extent, but it would be useless. One case such as the above is as 
conclusive as many would be. 

That my theory of flight as set forth in the paper published in 
THE ENGINEER of March 2nd, is impregnable, I am convinced. The 
air acts just in the way pointed out upon the wingsurfaces. It can 
act in no other way. Given the inclined surface and the ae 
elastic air, and it is simply inconceivable that any other effect coul 
be produced. What I mean is this, that the air in passing along 
the inclined surface is compressed, that there is more air below the 
surface than there is above, that the air in expanding at the instant 
of passing the rear — of the wing, forces the wing upwards and 
forwards. This is evident from the nature of the case. Experi- 
ment will prove that the upward and forward forcing of the rear 
edge by the expanding elastic air overcomes the entire friction of 
the impinging current. It will further prove that there is a cer- 
tain angle of inclination at which a flat surface of certain definite 
proportions can be presented to moving air in which a very large 
part of the total force of the wind will be expended in resisting 
gravity, and a — small part in forcing the surface along with the 
current; this s part being more than neutralised by the thrust 
of the expanding air. The sum of these forces in action presents 
the phenomena of the flight of soaring birds and makes artificial 
flight entirely possible. I will detail my experiments if, in your 
opinion, their publication would prove useful. I think they would 
show that the Aeronautical Society of Great Britain stopped their 
exertions near a vital point. J, LANCASTER. 

335, Wabash Avenue, Chicago. 

[We shall be very pleased to receive further communications from 
Mr. Lancaster.—ED. E.] 


HELICAL GEARING, 

Srr,—Our attention has been drawn to some correspondence in 
recent numbers of your paper yoy helical tooth gearing, and 
we shall be glad, as our name been introduced, if you will 
allow us to state the facts of the case so far as they concern us, 
and to correct some of the statements which have been made in the 
matter. 

The idea of making spur wheels with the double helical tooth is, 
as has been stated, not new, but was not carried out in this country 
on any large scale until we took it up. The first wheels we made 
with these teeth were made in July, 1879, and in September, 1880, 
we supplied to the Mersey Steel and Iron Company, for their rail 
mill, a pair of these wheels, 10ft. 2}in. and 4ft. Lifin. diameters, 
8}in. pitch, 24}in. broad over flanges, which were put to work with- 
out delay, this being, so far as we know, the first pair supplied to 
an ironworks in this country. In October, 1880, we supplied the 
same company with some mitre wheels with this tooth, these, we 
believe, being the first pair of mitre or bevel wheels ever made, 
either here or in America, with the double helical tooth. We also 
supplied the West Cumberland Iron and Steel Company with a 
pair of these wheels, 5ft. 54in. and 5ft. 23in. diameters, 7;,in. 
pitch, 22}in. over flanges, in February, 1881, and before the date 
named by your correspondent, Mr. Wheeldon, had supplied a con- 
siderable number of wheels with double helical teeth to various 
ironworks in this country. We have made up to the present time 
over 1500 of these wheels for all purposes, some in steel and some 
in iron, many of very large pitch, and up to 22ft. diameter. 

P. R. JACKSON AND Co, 
Salford Rolling Mills, Manchester, April 10th. 


THE NORTHAMPTON ACCIDENT, 


Srr,—In your last impression I notice a short account of the 
accident which took place at the Midland station, Northampton, 
on Tuesday, the 3rd inst., in ge eae of the Clayton two- 
minute brake failing to stop a train when required. 

May I be permitted to supplement what you have said with 
the following particulars :—The special express was due to leave 
St. Pancras at 10.38 a.m., and consisted of engine and tender, 
No. 805, fitted with steam brakes, six bogie carriages, and a van, 
or equal to thirteen these were fitted throughout 
with the Clayton brake. e train was slackened by signals at 
Horton—the last station—and again at Northampton Junction, the 
brake working well upon both occasions. On arrival at the plat- 
form it was noticed by the passengers in the train that the brake 
was not taking any effect,and many persons standing a tthe station 
to their surprise saw the brake blocks upon the carriages “ clear 
away from the wheels.” The result was that the train came into 
very violent collision with a parcel van, No, 51, which was 
standing a few yards from the buffer stops. So great was 
the force that the stops were moved 12ft. and the end 
of the carriage shed knocked into the smoking-room of the War- 
wick Arms Hotel. The er of the “two-minute” brake has 
been very frequently pointed out in your columns, and it is well 


» a considerable time must elapse before another store of 
power can be created. The distance from Northampton Juncti 
to the station is only 42 chains ; the vacuum was exhausted atthe 
Junction, and the time was too short for another efficient one to 
be re-obtained, even with the e ejector. When a driver sees 
15in. or 16in. of vacuum indicated upon his gauge, he is likely to 
be induced to think he has a powerful brake available, but at the 
last moment he finds to his cost that he can obtain a high vacuum 
upon his gauge, and yet not have enough power in the brake cylin- 
ders to even ring the blocks in contact with the wheels. The 
collision with buffer stops at Portskewet Pier, Bradford, Liverpool 
and Northampton are all due to the same cause, namely, 
the inefficiency of the “ two-minute ” brake. 
Leicester, April 10th. CLEMENT E. Srrerron, 


Srr,—I noticed in your last issue just a short intimation of this 
very serious accident. Permit me to tell you that I was one of the 
passengers in this train. On arrival at Northampton the “‘patent” 
vacuum brake would not act, and our train ran through the stops, 
or fixed buffers, and made a hole in the end of the station, It 
was a very serious affair, and might have been worse. I jumped 
out at once, and asked what was up. There the driver stood, as 
white as a sheet, saying that he had 15in. of vacuum. What he 
was the better for that I don’t know; will somebody tell me? {All 
those on the platform said, ‘‘ Why the blocks were clear off the 
wheels as you ran through!” There was at once a great question 
raised as to whether a machine called an injector was used. If, as 
I was told, this makes a very great roaring noise, I can speak posi- 
tively as to its being used nearly all the way from the rail way 
junction to the station. You may also be interested to know that 
on the 30th of March I left St. Pancras at 4.20 p.m., our train 
being drawn by engine No. 1566. WhenI expected to get out at 
St. Albans, our brake failed, and my train ran right past the 
station, platform, signal-box, &c., and to set back for us to get 


out. A. F, E. RicHarpson. 
London, S.W., April 11th. 


Sir,—I beg to inform you that on April 3rd I rode from 
St. Pancras to Northampton by the very train which ran into the 
stops. There has been a question raised whether the brake blocks 
touched the wheels or not. I did not feel any brake action, and 
those who saw the train said the blocks did not touch the wheels, 

April 11th, W. Tomi, 


BELGIAN NAIL RODS, 
S1k,—As it may be of value to your readers to know what the 
Belgian nail manufacturers think of the various brands of Belgian 
nail rods, I hereby give you translation of a certificate from the 
manager of the Belgian Nail Rod Manufacturers’ Syndicate, show- 
ing the quantities supplied by each nail rod maker in 1882 to the 
nail makers in Belgium only. As nobody can have a better know- 
ledge of the real intrinsic value of these brands than the local nail 
ers, I think the figures in the subjoined document form a 
valuable guide to buyers of Belgian nail rods a The said 
certificate is lying open to inspection at my office. . SEEGER. 
Mincing-lane, London, April 11th. 
Nail rods delivered to the nail manufacturers during the 
1882. The following are the 
Kilos, Tons Ct. 
Société Anonyme des Fo: d’Acoz.. .. 1197°749 .. 1179 15 
» de St. Fiacre (So! oe 650044 .. 640 5 
 @u Lion Belge .. .. .- 105°851 104 5 
= des Laminoirs de Chatelet 90°659 .. 89 6 
78814... 7712 


de I’ Alliance 
Kilos 2123117 T2091 5 
The quantities delivered by the Société d’Acoz are by far the most im- 
8) brand, with an extra price. 
The undersigned, manager of the Nail Rod Manufacturers 
Syndicate certifies these figures to be exac 
Charleroi, 20th ee 1883. ed) G. L. pe San. 
for the 1 on of the signature of Mr. De San, subscribed 
L. Fovton, Alderman. 


~ 


above, 
Acoz, the 10th April, 1883. 


TONNAGE AND THE LOAD-LINE. 

Srr,—The recent discussion at the Institute of Naval Architects 
appears to have afforded but little, if any, assistance in the way of 
determining a tonnage law and the fixing of a load-line; but this 
desirable goal is not far off, if, as the secretary of the Liverpool 
Registry of Shipping states, ‘‘ the unanimity of opinion which now 
mens among shipowners in favour of a percentage of spare 

uoyancy basis for fixing load-lines, is most remarkable.” For this 
n y involves ascertaining the total displacement up to a 
line beyond which the vessel would founder, then fixing a load-line 
below, dividing such displacement into two pe that above 
representing 20 or 25 per cent., and that below 80 or 75 per cent. 
of the whole displacement. 

Now if shipowners agree, so far, as to the fixing of aload-line, what 
should hinder them from accepting the displacement below such 
load-line as tonnage for fiscal purposes? It is not necessary that a 
fiscal ton should be the same asa displacement ton. A fiscal ton 

ight represent, if necessary, three or four displacement tons, in 

er that the rates and taxes should not exceed in amount the 

yments made under the present system. Such a tonnage law, 
with load-line fixed by the owner, would solve many vexatious 
matters, and enable owners to earn more by their vessels than 
=f ean do under the present system. Vessels with half poops 
and other like contrivances for avoiding assessment wold de 
appear, and no longer disgrace the mercantile marine of this 
country. 

When ordering a new vessel, the owner would tell the ship- 
builder that he wanted a vessel to carry a certain dead weight at a 
certain speed and a certain draught of water. These requirements 
would enable the scientific builder to fulfil such conditions at the 
minimum cost, and in place of empirical rules for scantlings of the 
detail of the structure, a formula for measuring a standard 
strength of structure for universal application might be adopted. 
Above this structure, which might be called the ship proper, two or 
three decks might be added where stability of ship proper would 
admit, and thus’great capacity or covered-in space for passengers or 
light cargo obtained not reckoned in any way as tonnage, and con- 
sequently not taxed. The adoption of such a tonnage measure- 
ment for fiscal purposes would free the owner from much vexatious 
interference, and enable ships to be built of greater freight-carry- 
ing power to outlay in first cost than is obtainable under the present 
system of tonnage. SHrip SURVEYOR. 

London, April 11th, 


THE CHANNEL TUNNEL, 

Si1r,—In your latest articleon the abovesubject you ask how, in the 
event of the tunnel being successfully made, are the trains to be 
propelled? You mention—only to dismiss as unsatisfactory— 
three alternatives—fireless locomotives, compressed air locomo- 
tives, and electricity. May I venture to inquire what insuperable 
objection prevents the mention of the old method—adapted with 
all modern improvements—of rope haulage? What practical 
difficulty would forbid the attempt to employ an endless steel rope, 
arranged for traffic in both directions simultaneously, and driven 
by fae stationary engines at each end of the tunnel? 

pril 10th, R. M. 8. 


Ir is now generally believed that the Government is about to 
authorise the Dock ream A to so amend its charter as to enable 
it to substitute a wooden dock for the proprand, stone dock at 
St. John’s, Newfoundland. The Colonies and India says :—“ Mr. 
Simpson, the American patentee of the wooden class of dock, has 
arrived there for the purpose of taking the matter in hand,” 


\ 
| 
| 


Aprit 13, 1888. 
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RAILWAY MATTERS. 


France a Commission has been appointed to consider the 
a. 4. uestions and evidence relating to the purchase and work- 
ing of railways by the State, and it seems that at present evidence 
is very much against the efficient, economical working of the rail- 
ways by the State, and generally that private ownership is much 
more effective in securing for the public the greatest travelling 
facilities. 

Tne railway scheme so long talked of in British Honduras is 
likely at last to be realised, the executive having taken the matter 
warmly in hand, Surveyors for the preliminary work were 
expected in the colony in about three months’ time. The Colonies 
and India says the local journals expect great results from the first 
endeavour to open up the resources of this fruitful colony, which 
have hitherto been almost undeveloped. 

Tux Braithwaite and Buttermere Railway Bill, which was to be 
considered by a Select Committee of the House of Lords, was on 
Monday withdrawn by the promoters. The object of the Bill was 
to carry a railway for mineral traffic along the shores of Lake 
Derwentwater, under Cathills, and up Borrowdale from end to end 
to the summit of Honister Pass, the professed aim of the promoters 
being to convey slates from quarries at the top of the pass to 
Braithwaite station, on the Keswick and Cockermouth line. The 
landowners through whose property the line was projected were 
unanimously opposed to it. 

A REPORT by Colonel Yolland has been published on the collision 
that occurred on the 5th February near the A B signal-box, 
London Bridge, on the South-Eastern Railway, between a down 
train of empty carriages es from Charing-cross to the 
Bricklayers’ Arms yard and an up passenger train from Tunbridge 
Wells—Brighton station—to Cannon-street. Two passengers were 
injured. Colonel Yolland says:—‘‘I hold that it is not creditable 
to an important railway company like the South-Eastern Railway 
Company, not fair to the passengers whom they carry, or just to 
the servants whom they rag f to have turned out a passenger 
train to run from Tunbridge Wells (Brighton) station to Cannon- 
street station with one hand brake on a second-class carriage to a 
train equivalent to nine ordinary carriages, independent of the 
hand brake on the tender of the engine.” 


A report has been made by the Board of Trade on the Hull and 
Livcoln Railway Bill. By this Bill it is proposed among other 
works, crossing the river Hum by a viaduct between Hessle 
Cliff in Yorkshire, and Barton-upon-Humber in Lincolnshire, of 
the following dimensions, viz.:—(1) One span, 600ft. wide, with a 
headway of 90ft. above high water of ordinary spring tides ; (2) 
two spans, each 250ft. wide, with a headway varying from 89ft. to 
86ft. 6in. above high water of ordinary spring tides; and (3) 
thirty-two spans, each 150ft. wide, and with a headway varying 
from 86ft. to 46ft. mage (2 water of ordinary spring tides. The 
Board of Trade have caused inquiries to be made as to the naviga- 
tion now carried on above the site of the proposed bridge, and are 
advised that if the navigable span is constructed with a headway 
of not less than 90ft. above the level of high-water spring tides, 
there will be an available headway of 105ft. at the probable time 
of tide when large vessels, bound up or down the river, would pass 
the site of the bridge, and consequently that by taking down the 
upper masts of a few of the largest vessels, the trade will scarcely, 
if at all, be interfered with. The Board of Trade are further 
advised that as at the site of the proposed bridge the navigable 
channel of the river is liable to change its position from natural 
causes, the company should be bound at all times to keep the 
river bed under the broadest opening in the bridge, and the 
navigable channel on each side of it, leading from the fairway of 
the river to the said opening, clear, and of a sufficient depth of 
water. 


Tue report of the Illinois State Commissioners of Railroads for 
1882 shows that Illinois had a larger miléage than any other 
in the American Union. It seems that during the year 
ending June 30th, 1882, there were constructed in the State of 
Illinois 493 miles of main track road, not including side tracks, &c. 
The total mileage now, in round numbers, is as follows :—Main 
track, 8541 miles ; double track, 394 miles ; and side-ways 1527— 
total, 10,463 miles. This vast extent of line is in the hands of 
forty-seven corporations, whose total gross income for the year was 
189,352,977 dols. Out of this amount 52,782,902 dols. was from 
passengers, 126,767,839 dols. from freight, and 9,802,235 dols. from 
other sources, In English money the income from the Illinois 
railroads for last year amounted to no less a sum than £38,000,000. 
In 1881 the gross income was 176,073,259 dols., or about £35,215,000. 
A vast Se of this amount was also from freight. The in- 
crease in 1882 was 13,279,718 dols. It is Be gnaw out, however, 
that many of the companies have extended their lines, which 
largely accounts for the increased earnings, and the great increase 
of earnings made in the last few years is owing to increased mile- 

e, and large interests acquired and never before reported to the 

mmission. The gross earnings from Illinois business amounted 
to 56,396,287 dols., of which 14,921,184 dols. was from passengers, 
39,985,484 dols. from freight, and 1,489,618 dols. from other sources, 
The total expenses and taxes paid in Illinois was 37,628,705 dols., 
and the aggregate gross profit on Illinois business 1,876,958 dols, 
The returns of the various corporations reporting show a balance 
applicable to dividends, after deducting disbursements for working 
expenses, taxes, interest, rentals, and extraordinary expenses, of 
28,912,847 dols., against 35,743,065 dols. for the year 1881, and 
32,061,768 dols. for the year 1880. During the year 1882 there has 
been a gradual reduction of p ger rates upon all the lines. 
Three years ago the average passenger tariff was 3°28 cents per 
mile, but in 1881 it was reduced to 2°68 cents, and in 1882 still 
further to 2°51 cents. This represerts a considerable saving to the 
passenger public in the course of two years. 


IN a report on a collision on the 21st pags between a down 
and an up passenger train at Stony-street Junction, as both 
trains were on their ~~ to the Cannon-street station of the South- 
Eastern Railway; and of a subsequent collision between some 
vehicles at the rear of the up passenger train which were thrown 
off the rails by the first collision, and fouled the adjacent up line 
of rails in front of the engine of another up passenger train, which 
was also running towards Cannon-street station on another line of 
rails, and was run into by the engine of this second up train, 
Colonel Yolland says:—‘‘The South-Eastern Railway Company 
does not provide its passenger trains with a proper amount of 
brake power, but I am afraid that it is hopeless to expect that 
all railway companies will turn out all their er trains 
fitted with continuous brakes throughout their whole length 
until the law on the subject is altered, and a severe penalty 
authorised for thus wilfully and unnecessarily endangering the 
— safety. Cannon-street station was evidently intended in 
he first instance as a terminal station for the City, but it has 
been converted into a mere road station, and I believe it to be the 
very worst in the kingdom. There are eight or nine lines of 
railway, independent of cross-over roads, on the bridge over the 
Thames at the south end of the station, and any passenger train 
either in the act of ——,* of leaving that station must cross 
those lines of railway on the level, and except for the security 
which is obtained from the interlocking of the points and signals 
reventing signalmen from making mistakes, the station would 
not be workable. It would ap that no less than 379 trains 
run into this station and that 371 trains run out of it, maki up a 
total of 750 trains passing over the Cannon-street bridge, exclusive 
of empty apem. and this number does not include “4 up 
trains and 73 down trains which run between the Borough Market 
and Cannon-street west junction. The comparative freedom from 
accidents and collisions speaks volumes in favour of the great care 
and attention with which the company’s officers and servants must, 
as a rule, work this traffic. Between 10 and 11 a.m. no less than 
-one trains run into Cannon-street and thirty-five out of it, 

at in in some instances, of less than two minutes apart.” 


NOTES AND MEMORANDA. 


THE production of gold in Australia seems to have diminished 
considerably since 1875, when the mines yielded 1,068,418 ounces. 
In 1876 the quantity sank below a million ounces ; that is to say, 
to 963,760 ounces. In 1877 the e fell to 809,653 ounces; in 
1878, to 758,040 ounces; and in 1879 to 758,947 ounces. The year 
1880 showed a slight improvement, as the yield rose to 839,121 
ounces; and 1881 was still better, with 858,146 ounces; although 
the quantity was far short of a million ounces. 

Tue Registrar-General’s return for the week ending March 31st 
shows that the annual rate of mortality in that week in twenty- 
eight great towns of England and Wales averaged 29°2 per 1000 of 
their aggregate po which is estimated at 8,620,975 persons 
in the middle of this year. In London 2714 births and 2148 deaths 
were registered, or 16°15 births and 12°8 deaths every hour. Allow- 
ing for increase of population, the births were 30, and the deaths 
262, above the average numbers in the corresponding weeks of the 
last ten years. 

PROFESSOR PALMIERI devised a process for silvering glass by 
means of the reducing action on the salts of silver, which is said to 
have the advantage of producing a very brilliant metallic deposit. 
When into an ammoniacal solution of nitrate of silver is 3 
first a little caustic potash, and then a few drops of glycerine, the 
reduction begins at once; and this action is accelerated if ether or 
alcohol be added to the mixture. A moderate heat and darkness 
are said to increase the brilliancy of the precipitate, and darkness 
also favours the adhesion to the mirror of the toon. 

AT a recent meeting of the Boston Society of Natural History, 
Dr. M. E. Wadsworth gave the results of some observations, made 
in 1871-73, upon the effect of atmospheric action in indurating the 
friable St. Peter’s and Potsd dst in Wi in. This 
effect, the new American journal, Science, says, was quite strongly 
marked upon the exposed surfaces, resulting in induration, the 
partial obliteration of the granular structure, the formation of con- 
cretions, and even of quartz crystals ; while the covered portions 
of the same blocks and slabs retained the usual friable character. 

AT a recent meeting of the Paris Acad of Sci , Mr. M. 
Lippman proposed to measure the resistance of a column of mercury 
by several methods. One is to revolve a coil inside of a bobbin 
which carries a current jing through the resistance to be 
measured. The current induced in the revolving coil is opposed to 
the difference of potential at two points in the resistance to be 
measured. e condition of equilibrium is r = 2 *n CS, wheren 
is the velocity of rotation, S the dist between the points of 
contact, and C a constant of the bobbin. The author gave an 
experimental method of finding 8’, the value which S would assume 
if the bobbin were extended to infinity in both directions. The 


value of C for such a bobbin is yall d being the distance between 
two turns of the wire. 


In concluding a valuable paper on steam-raising waters, published 
in the “ anes ” of the Boni of Chemical Industry, Mr. W. 
Ivison Macadam, F.1.C., says :—*‘ Clarke’s process, the addition of 
milk of lime, is suitable, but the space required for settling i 
against the general adoption of the method. The addition to the 
feed-water of caustic soda, or, still better, of soda ash, and at the 
same time raising the temperature by utilising waste steam or heat, 
would be beneficial in most cases, care being taken to afterwards 
settle or filter the water. Soda ash was first recommended in the 
columns of the Times of March 17th, 1864, by Mr. Peter Spence, 
of the Manchester Alum Works, who says :—‘ For every boiler 2 lb. 
of soda ash—an article easily a at 13d. per lb.—is every day 
given to the stoker. This he dissolves in a bucketful of cold water, 
and puts the solution into the water supply for the boilers. This 
he does as part of his imperative daily duties, and the consequence 
is that now not the slightest corrosive action takes place, an addi- 
tional advantage being that no crust is ever formed in my boiler, 
all the lime salt that forms these crusts being also destroyed by the 
alkaline solution.’ ” 


THE decline in the United Kingdom in the total number of 
ddling furnaces during the last few years has been considerable. 
he figures issued by the Mining Record Office show that in 1860 
the total number of puddling furnaces in the United Kingdom was 
3462 ; in 1864, 6338 ; in 1868, 5903; and in 1872, 7311. The latter 
was the greatest number returned in any one year. In 1874 the 
ber had declined to 6803, and 1877 it rose again to 7159. The 
total number of furnaces returned for 1882—6296—is 101 less than 
that for the ing year. The number of furnaces in actual 
operation at the end of 1882 was 814 less than that returned for 
the corresponding date in 1881; but of these a good many had 
robably been working over a certain part of bea This is, 
indeed, made tolerably evident by the greater production of 1882. 
Assuming that 10 per cent. of the furnaces constructed are usually 
out of work for purposes of repair, &c.—which is the calculation 
generally accepted by the trade—it would appear that of the 
remainder 21 per cent. of the furnaces were inoperative on account 
of the condition of trade or changes in methods, and of that pro- 
portion probably two-thirds will not again be lighted up. 

THE Registrar-General’s return for the week ending February 
24th shows that the annual rate of mortality in twenty-eight great 
towns of England and Wales averaged 22°7 per 1000 of the aggre- 
gate population, which is estimated at 8,620,975 persons in the 
middle of this year. The six places in which the rates of mortality 
were the lowest were Brighton, Derby, Plymouth, Bristol, Ports- 
mouth, and Salford. In London 2759 births and 1554 deaths, or 
9°25 deaths every hour, were registered. Allowing for increase of 
population the births exceeded by 10, whereas the deaths were so 
many as 299 below the ave number of the corresponding 
weeks of the last ten years. e annual rate of mortality from 
all causes, which had nm equal to 21°7, 21°5, and 20°1 per 1000 
in the three preceding weeks, was that week 20°5. During the first 
eight weeks of the current quarter the death rate averaged only 
20°9 per 1000 against 29°6, 23°7, and 26°9, in the corresponding 

ri of the three years 1880, 1881, and 1 In Greater 

mdon 3488 births and 1931 deaths were registered, equal to 
annual rates of 36°5 and 20°2 1000 of -the population. The 
death rate was thus equal to ut 11°5 per hour in a population 
of about five millions. 


At the last mee of the Chemical Society Mr. L. T. Wright 
read a paper on “The Estimation of Hydrogen Sulphide and 
Carbonic ‘Anhydride in Coal Gas.” The author prefers the follow- 
ing method :—The crude coal gas, dried and freed from ammonia b 

ing through saan pe acid, is passed through two weighed 

ubes, the first charged with roughly powdered cupric — in 
one leg and calcium chloride in the other, the second containing 
soda lime—slightly moistened by exposure to the air for about 
eighteen hours—and calcium chloride. The increase of weight in 
the first gives the sulphuretted hydrogen in the second the carbonic 
anhydride. The copper phosphate is . aes thus :—2 lb. of 
ordinary phosphate of soda are dissolved in 1 gallon of water, and 
24 lb. of cupric sulphate in 14 gallons of water. The two solutions 
are vigorously stirred together, the precipitate washed by decantation, 
and dried at 100 deg. C. Phosphate thus prepared absorbs hydrogen 
sulphide very perfectly. Before using the absorption tubes three 
cubic feet of clean dry coal gas are passed through to “‘ saturate” 
the reagents. The gas during the absorption should be passed at 
the rate of } to 4a cubic foot per hour. The total quantity must 
vary with the impurity in the gas. The sum of the hydrogen 
sulphide and carbonic anhydride, thus estimated, is always 
greater than the number obtained by absorbing these gases 
simultaneously in one U tube charged with soda lime. A 6in. 
U tube charged with cupric phosphate will absorb twenty grains of 
hydrogen sulphide. A similar sized U tube, charged with soda 
lime, will absorb perfectly eighteen grains of carbonic anhydride. 
Dr. Armstrong suggested that some acetylen might be absorbed by 
the cupric phosphate, 


MISCELLANEA. 


THERE is but one nickel mine in the United States now in 
tion. It is situated in Lancaster county, Pa. It is 200ft. deep, 
and has been worked seventeen years. ‘The demand for this metal 
is rapidly increasing. Croppings of nickel are found also in 
Madison, Iowa, and Wayne counties, Missouri. In the States the 
refined metal is worth 3 dols. a pound. 

Ir has been suggested that as the officials and a part of the 
British Association will go to Canada for its 1884 meeting, that 
the British part, or the home-staying part of the Association, 
should elect a temporary staff to organise a m<2ting somewhere in 
the United Kingdom, for the benefit and amusement of those who 


will not be prepared, or who do not feel disposed to brave the 
ocean voyage. 


On Tuesday afternoon, Messrs. Robert Thom and Sons, 
Sunderland, launched an iron screw steamer, the Kingscote, built 
to the order of Mr. Edward Eccles, Newcastle-on-Tyne, of the 
following dimensions :—Length, 220ft.; breadth, 32ft.; and depth, 
15ft. Gin. The vessel is specially built for making quick return 
aa in ballast. Her engines are 110-horse power, by Messrs. 

and W. Hawthorn, of Newcastle. 

THE project of a canal between Tchernavoda and Kustendji has 
been revived at Bucharest, and meets with the support of the 
Liberal pal rs, especially the Romanul. It is stated that there 
are English capitalists ready to find the necessary funds. In 
Bucharest a political argument has been found for undertaking the 
work—namely, that by the canal Roumania would make herself 
independent of the resolutions of the Conference, and possess an 
outlet of her own to the sea, 

GENERAL Foote, United States Minister to Corea, has recently 
been on a mission to Panama, and after inspecting the canal he 
reports that a considerable amount of work has been done. The 
surface of the ground on the line of the canal has been remov 
from ocean to ocean. The company has a large number of digging 
machines at work, and the earth is being rapidly cut away. But 
there has been great sickness and mortality among the workmen, 
who are principally Jamaica negroes, 

THE East Indian mail, run weekly by contract with the British 
Government between Bologna and Brindisi, the whole length of 
the peninsula, carried 1155 passengers from Bologna to Brindisi in 
1881, and 1027 from Brindisi to Bologna—an average of 22°2 and 
19°4 through passengers per train. The number of employés was 
66,016, or, remarks the American Railroad Gazette, very nearly 
12 per mile, against 4°8 per mile in this coun The average 
wages per year was 214 dols., against 466 dols. in this country. 

THE Council of the Society of Arts have appointed a committee 
to ider the question of preventing collisions at sea. The work 
of the committee will be fined to a ideration of the best 
means of preventing collisions in fogs. The committee will be 
glad to receive any information on this subject from persons who 
have given their attention to it, or to consider any proposals 
having for their object the prevention of such collisions. Ail such 
communications should be addressed to the secretary of the Society 


1s | of Arts, John-street, Adelphi. 


THE prospectus is issued of the ‘‘ Electric Motor Syndicate,” to 
be formed for the purpose of acquiring the electro-motive engine 
patents of M. Desiré T. Piot and Mr. J. MacDonald for electric 
tricycles. In pointing to the cost of power by the electro-motor 
and by steam engine, a 2-horse engine is compared with a 2-horse 
power motor. The cost of 2-horse power by the steam engine is 
oe at 11d., by the motor 2°3d. This steam engine, which costs 

. per horse-power per hour, ought to be put into a museum of 
curiosities, and it would be interesting to know what was the 
source of the electricity which worked the electro-motor for 1‘15d. 
per hour. Was this generated by an engine costing 5d. per horse- 
power per hour? 

THE decline of production of finished iron in 1882, in South 
Wales, as shown by the report of the British Iron Trade Associa- 
tion, is attributable to the fact that two of the largest works there 
ceased to manufacture wrought iron in 1881, having taken up the 
manufacture of steel instead. By this step 149 puddling furnaces 
have been disused. A third works in South Wales was entirely 
dismantled in 1882. Only twelve Welsh works are now engaged 
in this branch of manufacture, against thirty a few years ago. 
The iron produced in the Principality mainly takes the form of 
coke bars for the manufacture of tin plates and iron rails, Of the 
latter, the aggregate make in 1882 was only 46,978 tons, against 
118,177 tons in 1881, the difference being 71,199 tons. 

A REPORT just issued by the borough surveyor of Birmingham 
shows that during the past year 129,268 cube yards of mud were 
arrested by the Birmingham, Tame, and Rea District Drainage 
Board in the roughing, and 71,507 in the new tanks, making a 
total of 200,755 yards cube, or an average of 550 yards per day. 
Fifty-six acres of land were used for digging in the mud, and atthe 
liming sheds 4662 tons of lime were used for precipitating purposes. 
The main conduit, which is 8ft. in diameter, and 2} miles in length, 
for conveying the sewage to the newly-acquired farm lands, is 
nearly peer yee and considerable progress has been made in 
draining and laying out portions of the farm lands, as well as in 
the diversion of streams, formation of roads, and the erection of 
farm buildings. 

A NOTABLE mechanic has recently passed from amongst us by 
the death, at the East End of London, of Mr. George White, loam 
moulder. Originally learning his trade in the establishments of 
Maudslay and Seaward, he early developed unusual ability and 
judgment in the difficult art of loam ding, and b i 
foreman at the Canal Ironworks, Millwall, London, he continued 
for many years to uce a succession of castings of unrivalled 
excellence. Mr. White continued at his duties for nearly six 
years, and it was only within a few weeks that he was persuad 
reluctantly to yield to his growing weakness and take rest. His 

ition at the head of his trade was universally acknowledged, and 
Stes died esteemed and lamented, at the age of seventy-seven. 
He was buried at Ilford on Thursday, the 5th April. 


THE model theatre of Briinn is illuminated by electricity, and 
also provided with an electrical safety apparatus, devised by Robert 
Langstouff Haviland, for use in the event of fire breaking out. By 
means of an electro-magnet, the incombustible curtain between the 
stage and auditorium is allowed +o fall; the valves of water pipes 
are opened, so as to discharge copious volumes of water on various 
parts of the building; extra doors are opened, and ventilators are 
closed. All these actions are effected by a key-board, put in the 
most convenient place, having five pushes labelled to eorrespond, 
while the sixth works all five at once, and may even be made to 
come into action automatically, by means of a very combustible 
wick or fusible metal attachment. The same system has been 
tried at Vienna. The water pipe arrangement may be successful, 
but the incombustible curtain was found to be useless in the recent 
Berlin State Theatre. 


SrncE the outs of the new promenade at the eastern end of 
Brighton the West Pier has been almost deserted. To make it 

in attractive it is proposed to build a large structure at the end 
of the pier, forming a long tee head to it, the building to be a 
Kursaal. A Bill is passing through Parliament for the purpose 
unopposed. Its superstructure is compared to the main deck of a 
large ship, on which will be erected ladies’ saloons, gentlemen’s 
saloons, billiard-rooms, smoking and reading-rooms, drawing, 
music, and concert-rooms, a general dining hall and saloon, baths, 
and other aids to comfort and amusement. Visitors will thus be 
enabled to spend the whole day at sea, and be able to “‘ get off” 
when they feel so inclined. Underneath the main deck will be 
various descriptions of baths, Above the main deck it is proposed 
to erect a hurricane deck, which will form an extensive promenade, 
fitted with wind screens, seats, and awnings. The works will be 
carried out under the direction of Mr. Eugenius Birch, C.E, 
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THE ENGINEER. 


AUTOMATIC WATER-WHEEL GOVERNORS. 


CONSTRUCTED BY MR. H. J. H. KING, NEWMARKET, STROUD, GLOUCESTERSHIRE. 


us, 


dealt with except by a brake. This is a factor which makes an 
overshot wheel impossible to regulate perfectly, except by a brake 
or. It is, therefore, best when the water power in a mill 
supplemented by a steam engine, to couple the water-wheel and 
engine together, as by so doing a greater regularity of speed may 
be obtained, and a greater amount of a may be got from the 
water. It is obvious that to obtain maximum power from 
the water when the water-wheel and —~ are coupled 
together, all the water should go on the wheel at the maxi- 
mum fall,and none run to waste over the weir till the full —— 
of the wheel is reached. As, however, the water supply of most 
streams varies very much, being influenced by the requirements 
of the mills above and other causes, it follows that to maintain 
the water at weir level, a constant adjustment of the “shut” 
must take place, which, if done by a man, occupies a great deal 
of time, and in practice is seldom if ever satisfactorily performed. 
The governor illustrated in Fig. 1 has been designed automa- 
tically to meet the above fe pr nnaegges it being regulated by the 
level of the water in the stream. The other—Fig. 2—regu- 
lates the speed of a wheel when not coupled with an engine, thi 
being effected by a movement of the shut in proportion to the 


The|It acts also as a double 


Fig. 


work to be done. Referring to 
Fig. 1, which is called the float 
governor, 1 is a cog - wheel, 
which has a handle in one 
arm, this wheel taking the place 
of the ordinary shut handle. 


ratchet wheel over which the 
pawls 2 and 3 reciprocate 
very slowly. These pawls are 
kept out of gear by the seg- 
ment ring 4—which is shown in its central position—so that 
neither pawl acts on the wheel, which is now free to turn by hand 
in either direction and put water on or off in the usual way. 
The ring 4 is attached to float 5 through the medium of a 
toothed wheel and sector, and as the float rises and falls the 
ring will be turned accordingly in opposite directions, so that if, 
after the water wheel is started, the water should fall, the top of 
the ring will move to the right, and the pawl 2 will begin to turn 
the wheel 1—engaging from one to sixteen teeth each stroke— 
and wind the shut gradually up till the original water-level is 
restored. If, on the other hand, the water should rise, the 
pawl 3 will come into action and the shut will be lowered and 
more water put on. The handle 8 is for locking the ring in its 
central position and keeping the pawls clear when the wheel is 
turned by hand. An important feature in this arrangement is 
that the shut will be moved either fast or slow in proportion to 
the rise and fall of the float. In some cases it has been found 
necessary where there is not water enough to drive the water 
wheel alone, during certain times of the day, to use a special kind 
of ratchet clutch, which insures that the water wheel shall 
always assist the engine when it is able to do so, but which also 


insures that the water wheel can never be driven by the engine. 
The speed governor, Fig. 2, is designed for regulating the 
speed of water wheels and turbines when working alone. It is 
in many respects similar to the float governor, the only difference 
being that the cam 6 is regulated by the governor balls, th 
the medium of the lever 11 and the rod 8, instead of the float ; 
7 is the shaft which is attached to the shut. The wheel 9 is for 
throwing the governor out of gear when the shut gets wide open, 
otherwise the strap driving the governors would be thrown off. 
It is turned by the scroll on the ratchet wheel, and is so set that 
the arm 10 is lifted by it just before the shuts gets wide open. 
This stops the pawl 5 from acting on the ratchet wheel and 
opening the shut wider. A bell may be attached: to call atten- 
tion to the fact that the shut is wide open, and that the governor 
can no longer keep up the speed if the supply of water should 
further diminish. The great feature of this governor is that its 
rate of correction is proportional to the error to be corrected, as 
one to any number more teeth may be engaged at each stroke 
of the pawl. It should also be noticed that the error in speed 
will continue to be corrected till it is eliminated, which is not 


the case with the ordinary centrifugal governor. 


HORIZONTAL ENGINES ON 


WROUGHT IRON BEDPLATES. 


MESSRS, HAYWARD TYLER AND CO., LONDON, ENGINEERS, 


one of a class of engines which is 
street, ane foreign and colonial work, where 
machinery has to be transplanted long distances either by sea or 


5 


posed to rough usage in transit, 
In Messrs. Hayward 
details are all similar 


e 
and the erection is all by 


accurately planed surfaces, suitable blocks being rivetted to the 
wrought iron girders for this purpose. Thus no difficulty is 
experienced in putting together on arrival. These engines are 
built either singly or in pairs, and in sizes from Qin. cylinders 
upwards, both high-pressure and condensing. The engine shown 
in the engraving is fitted with Rider’s patent automatic variable 
expansion. 


PALLISER IMPROVED SHOT.—On Thursday, 


5th, a Palliser 
improved projectile for the 80-pounder gun, 


chilled iron with 


steel jacket, was fired at a Qin. ‘ht iron plate at Shoeburyness. 


is a very good resul i 
is under 8in. - Major- 
home from 
t jectiles 
i steel-faced p) which is the particular work for 
which they are designed, being intended to furnish the 80-pounder 
converted Palliser guns at Melbourne and Sydney with the means 
of attacking armour-clad vessels, 
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Aprit 18, 1883, 


THE TRANSMISSION OF POWER BY ELEC- 
TRICITY AND THE PORTRUSH RAILWAY. 
On Wednesday, April 11th, 1883, a paper was read on (1) “‘The 
Transmission of Power by Electricity” and (2) “‘The Portrush 
Electrical Railway,” by Mr. Alexander Siemens and Edward Hop- 

kinson, D.Sc., of which we give an abstract. 

The authors began by referring to existing electrical railways, 
and went on to discuss the question of the transmission of power, 
illustrating their remarks by models. First, there was an ordinary 
centrifugal pump drawing water from the tank below, forcing it 
through the tube, and returning it again to the tank. The pump 
was worked by a strap from a Siemens’ machine, used as a motor, 
and the current was obtained from a somewhat larger machine, 
which is ordinarily used for lighting the hall of the Society of 
Arts, but which, for the present, had been taken for the purpose of 
experiment. Now let the pump be disconnected, and replaced by 
the very small motor working the sewing machine. It was impor- 
tant to observe that the same generator was used in both cases, 
and that neither its nor any other of its conditions had been 
altered, gine only the pull on the driving strap; but that, in 
the case of the pump, probably about 5-horse power of useful work 
was being done, while in the case of the sewing machine, perhaps 
sy-horse power. Now, without stopping the sewing machine, the 
whole of the forty Edison incandescent lamps required for light- 
ing the room were connected with the generator. The sewing 
machine still performed its ,4-horse power of work, while 
from the same generator and the same leading wires about 5-horse 
power was employed in lighting the room. These illustrations 
would be sufficient to show, in the first place, that when once we 
have electrical mains of sufficient capacity carried from central 
stations to our houses, how simple a matter it will be to combine 
lighting with domestic operations, and even the larger operations 
required for purposes of trade; and, in the second place, that each 
motor of a series placed in el circuit orms the work 
required of it independently of all the others, and independently 
of the g ting hine, provided only that the generator is 

ble of producing the power it is called upon to furnish. 
is be = aid of a 
diagram of an electri oist, design: y Dr. John Hopkinson, 
and made by Messrs. Siemens Brothers. The electrical con- 
sists of an ordinary D; series dynamo, fitted with reversing gear 
for reversing the direction of the current and the lead of the 
brushes, and consequently the direction of rotation of the hi 
In the mean position, both pairs of brushes are lifted from the 
commutator, allowing no current to pass. The dynamo runs at a 
high velocity, and quently is cted by spur gear to the 
lifting axle, to diminish the speed of lift and increase the leverage. 
On this axle a chain pulley is fitted by means of a special friction 
clutch, which need not now be explained. The clutch automati- 
cally holds the weight attached to the chain, as soon as the 
yo is stopped. Having coupled up the leads to the terminals 
of the machine, and hung a weight of 1 cwt. on the chain, start 
the — measure roughly the speed of lift, and by means of 
the electro-dynamometer the current passing through the dynamo— 
Weight. Speed. Current. 
1 cwt. 4ft. per sec. 9 amperes. 
Now let the attached weight be doubled without altering any other 
conditions, and again measure the speed and current— 
Weight. Speed. Current. 
2 cwt. 2-5ft per sec. 13 amperes. 
It would be observed that with the heavier weight the speed had 
diminished and the current increased. 

Secondly, he would again put on the weight he had in the first 
experiment, but insert a resistance in the leading wire. Again 
measuring the current and the speed, we have— 

Weight. Speed. 

1 ewt. 2ft. per. sec. 9 amperes. 
They would see that the current was exactly the same as before» 
while the speed had diminished. Taking again the double weight, 
and leaving the resistance inserted, we have— 

Weight. Speed. Current. 

2 cwt. lft. per sec. 13 amperes. 
Again the same current as they had before with the double weight, 
but a diminished speed. From these experiments it was clear that 
for a given load the current remains constant, whatever the speed 
may be, and that the speed principally depends upon the resist- 
ance through which the current passes. 

ich are the fundamenta{| 


Three conclusions are to be drawn, wh’ 

inciples of the theory of the electrical transmission of power. 
hh) The motor, as @ machine, is entirely independent of the 

merator, and must be designed for the particular work it has to 

without reference to the generator. (2) The current depends 
upon the load on the motor, and upon no other thing whatever. 
(3) The speed depends upon the E.M.F. of the generator, and the 
total resistance in the circuit of the machines. If the mains which 
supply the current to the motor be maintained at a constant 
potential, and the motor be separately excited, or have permanent! 
magnets, the speed is proportional to the potential of the main, 
less the loss of potential due to the resistance of the armature. 
As a practical corollary, the generator must be designed to give the 
current required of it by the motor, and E.M.F. sufficient afte 
allowing for fall of potential through the resistance of the mains, 
to give the requisite speed. Keeping these “eget in view, it is 
easy to design a combination of machines for performing any 
particular work, and to calculate exactly the efficiency of the 
combination, and to account for the various losses that occur. / 

Now let us put these considerations in a mathematical form. 
The first problem is:—Given a main with a constant E.M.F. 
denoted by E, to construct a dynamo machine, drawing its current 
from the main, to work with a given load L, and at a given num- 


/ 


4 


_AMRERES 


ber of revolutions m per minute. Let us make use of the charac- 
teristic curves, used by Dr. J. Hopkinson, Dr. Frélich, M. Marcel 
Deprez, and others. Take Oz, Oy as an axis of co-ordinates, 
along Oy, cut off OM, ewe ee | the E.M.F. of the main inf 
volts. Now the makers of each type of d © machine kno 

approximately the percentage of energy their machines absorb in 
producing the necessary magnetic fie! Take a point N in O M,4 
such that the ratio ow is equal to this percentage. Again, it is/ 
known that a dynamo is not an ‘absolutely perfect machine, but/ 
that a certain amount of energy is wasted in the friction of ti 


induced currents in the core of the armature. Take O R, such 
that o% represents the efficiency of the machine. This, 
in the case of the Siemens machine, is at least 90 
From Oz cut off OH, such that the rectangle OHR’R 
represents the power required from the motor ex: in 
watts, Then OH is the current passing through the motor, 
measured in ampéres, and HP is the inverse E.M.F, The proper 
motor, therefore, is that dynamo which, when running at the given 

ber of revoluti nm per minute, has a characteristic curve 
passing through the point P. The total efficiency is evidently the 
ratio of the rectangle O H R’ R to the rectangles OH M’ M, which 


is equal to HM the electrical efficiency is Hw * ®’ the ratio 
of the inverse E.M.F,. of the motor to the E.M.F. of the main. 
The energy spent in etisation is measured by P NM M’, and 
the tangent of the angle P N M’ represents the resistance of the 
armature and magnets. 

The second problem is :—Given a motor requiring a certain 
current and electro-motive force for the work it has to do, to 
construct a suitable generator, the distance between the machines 
being represented by an electrical resistance KR measured in ohms. 
Let O P P’—Fig. 2—be the characteristic curve of the motor, when 
running at the required speed; PM the electro-motive force in 


cent. 


7? 


a 

M 
N P 
R R' 

AMPERES 


volts, and OH the current in am Let R’ be the sum of the 

i ces of the motors, and R of the conductor. Draw PN 
perpendicular to Oy, and make the angle P N M’ having its tan- 
gent equal to R’; then M’ H represents the difference of potential 
between the terminals of the generator. Produce H M’ to Q, so 


that pa is the ratio of the energy expended in producing the 


magnetic field to the total energy of the machine ; then the gene- 
rator is that dynamo which, when running at its proper pwd has] 
a characteristic curve passing through the point Q. 
. - electrical efficiency of the combination is the ratio 
QH’ i.e., the ratio of the E.M.F. of the motor to the E.M.F. of 
the generator, which, if the machines are similar, is equal to the 
ratio of their The energy converted into heat in the wires 
of the machine, and in the conductor, is NP QS, and the total 
efficiency of the combination is the ratio of the electro-motive 
force multiplied by the product of the efficiencies of the two 
machines, considered separately. The duct cting the 
two machines has been considered to be ectly insulated. Off 
course this is not practically attained, but I will not now consider 
recently been di from 


the point particularly, as it has ve 
an analytical point of view by Dr. 


summer of 1881 Mr. W. A. Traill, late of H.M. Geological Survey, 
suggested to Dr. Siemens that the line between Portrush and 
Bushmills, for which parliamentary powers had been obtained, 
would be suitable in many respects for electrical a ee | 
as there was abundant water power available in the neighbourhood. 
Dr. Siemens at once joined in the undertaking, which has been 
carried out under his direction. The line extends from Portrush, 
.the terminus of the Belfast and Northern Counties Railway, to 
Bushmills in the Bush Valley, a distance of six miles. For about 


and has an extension along the Northern Counties Railway to the 
harbour. For the rest of the distance the rails are laid on the sea- 
side of the county road, and the head of the rails being level 
with the ground, a foot-path is formed the whole dis- 
tance, separated from the road by a kerbstone. The line is 
single, and has a gauge of 3ft., the standard of the existing narrow 
gauge lines in . The gradients are exceedingly heavy, being 
in parts as steep as 1 in 35. The curves are also in many cases 
very sharp, having necessarily to follow the existing road. There 
are five passing places, in addition to the sidings at the termini 
and at the carriage depét. At the Bushmills end the line is 
laid for about 200 yards along the street, and ends in the market- 
place of the town. It is intended to connect it with an electrical 
railway from Dervock, for which parliamentary powers have already 
been obtained, thus pleting the ction with pve te 
system from Ballymena to Larne and Cushendall. About 1500 yards 
from the end of the line there is a waterfall on the river Bush, 
with an available head of 24ft., and an abundant supply of water 
at all seasons of the year. Turbines are now being erected, and 
the necessary works executed for employing the fall for working 
the generating dynamo machines, and the current will be con- 
og by means of an underground cable to the end of the line. 
Of the application of the water power, it is unnecessary to speak 
further, as the works are not yet completed. For the present, the 
line is worked by a small steam engine placed at the carriage depot 
at the Portrush end. The whole of the constructive works have been 
designed and carried out by Mr. Traill, assi by Mr. E. B. Price. 
The system employed may be described as that of the separate 
conductor. A rail of T-iron weighing 19 Ib. to the yard is carried 
on wooden posts, boiled in pitch, and placed 10ft. apart, at a 
distance of 22in. from the inside rail, and 17in. above the ground. 
This rail comes close fe ene the fence on the side of the road. 
thus forming an additional protection. The conductor is connected 

an und und cable to a shunt wound dynamo machine 
Pp in the engine shed, and worked by a small agricultural 
steam engine of about 25 indicated horse-power. The current is 
conveyed from the conductor by means of two springs, made of 
steel, rigidly held by two steel bars placed one at each end of the 
car, and projecting about 6in. m the side. Since the 
conducti rail is iron, while the brushes are steel, the 
wear of the latter is exceedingly small. In dry weather they 
require the rail to be slightly lubricated ; in wet weather the water 
on the surface of the iron provides all the lubrication required. 
The double brushes, placed at the extremities of the car, enable it 
to bridge over the numerous gaps, which necessarily interrupt the 
conductor to allow cart ways into the fields and commons adjoin- 
ing the shore. Ona diagram the car was shown passing one of 
these gaps; the front brush had broken contact, but since the back 
brush was still touching the rail, the current has not been broken, 
Before the back brush leaves the conductor the front brush will 
have again risen upon it, so that the current is never interrupted. 
There are two or t gaps too broad to be bridgedin this way. In 
these cases the driver will break the current before reaching the gap 
the momentum of the car carrying it the 10 or 12 yards it must travel 
ywithout power. The current is conveyed under the gaps by means 
of an insulated copper cable carried in wrought iron pipes, p) 


bearings, and ef the brushes against the commutator, and alse in 


ppe pes, placed 
ata depth of 18in. At the _ laces, which are situated on 


Dr. Hopkinson then described the Portrush Railway. In the’ 


half a mile the line passes down the principal street of Portrush JA 


hill also runs on the inside, while the car descending the hill pro- 
ceeds by gravity on the outside lines. From the brushes the 
current is taken to a commutator worked by a lever, which 
switches resistance frames placed under the car, in or out, as may 
be desired. The same lever alters the position of the brushes on 
the commutator of the dynamo machine, reversing the direction of 
rotation in the manner shown by the electrical hoist. The 
current is not, as it were, turned on full suddenly, but passes 
through the resistances, which are afterwards cut out in part. or 
altogether, according as the driver desires to run at part speed or 


full speed 
From the dynamo, the current is conveyed through the axle- 
boxes to the axles, thence to the tires of the wheels,- and fi 
back by the rails, which are uninsulated, to the generating machine. 
The conductor is laid in lengths of about 21ft., the lengths 
connected by fish-plates and also by a double topper loop securely 
soldered to the iron. It is also necessary that the rails of the 
permanent way should be connected in a similar manner, as the 
ordinary fish-plates give avery uncertain electrical contact, and the 
earth for —_ currents is altogether untrustworthy asa conductor, 
though, no doubt, materially reducing the total resistance of the 


circuit. 
o machine is placed in the centre of the car, beneath 


The dynam 
the fioor, and through intermediate spur gear drives by a steel 
chain on to one axle only. The reversing levers, and also the levers 
working the mechanical brakes, are connected to both ends of the 
car, so that the driver can always stand at the front and have un- 
interrupted view of the rails, which is of course essential in the 
case of a line laid by the side of the public road. The cars are 
first and third-class, some opened and some covered, and are con- 
} structed to hold twenty people, exclusive of the driver. At present 
only one is fitted with a dynamo machine, but four more machines 
are now being constructed by Messrs. Siemens Brothers, so that 
before the beginning of the heavy summer traffic five cars will be 
ready; and since two of these will be fitted with machines capable 
of drawing a second car, there will be an available rolling stock of 
seven cars. It is not intended at eer to work electrically the 

rtion of the line in the town at Portrush, though this will pro- 
bably be done hereafter, and a portion, at least, of the mineral 
traffic will be left for the two steam tramway engines, which were 

btained for the temporary working of the line pending the com- 
mpeg of the electrical arrangements. The author then proceeded 
put into a form suitable for calculation the principles which Mr. 
Siemens had illustrated in a graphic form more convenient for the 
a of explanation, and then to show how these principles 
been applied in the present case. 

In determining the proper dimensions of a conductor for railway 
purposes, Sir William Thomson’s law should properly epply. But 
on a line, where the gradients and traffic are very irregular, it is 
difficult to estimate the average current, and the desirability of 
having the rail mechanically strong, and of such low resistance that 
the potential shall not vary very materially throughout its — 
becomes more im t than the economic considerations invo ved 
in Sir William Thomson’s law. At Portrush the resistance of a 
mile, including the return by earth and the ground rails, is actuall 
} about 0°23 ohms. If calculated from the section of the iron it wo 
be 0°15 ohms, the difference being accounted for by the resistance 
of the copper loops, and occasional imperfect contacts, The 
electro-motive force at which the conductor is maintained is about 
225 volts, which is well within the limit of perfect safety assigned 
by Sir William Thomson and Dr. Siemens. At the same time the 
shock received by touching the iron is sufficient to be unpleasan’ 
is some against the conductor being 
with. 

Consider a car requiring a given constant current, evidently the 
maximum loss due am resistance will occur when the car is at the 
middle point of the line, and will then be one-fourth of the total 
resistance of the line, provided the two extremities are maintained 
by the generators at the same potential. Again, by integration, 

mean resistance can be shown to be one-sixth of the resistance 
of the line. Applying these figures, and assuming four cars are 
running, requiring 4-horse power each, the loss due to resistance 
does not exceed 4 per cent. of the power ti ed on the cars; or 
if one car only be running, the loss is less than 1 per cent. But in 
actual practice at Portrush even these estimates are too high, as 
the generators are placed at the bottom of the hills, and the 
middle portion of the line is more or less level, hence the minimum 
current is required when the resistance is at its maximum value. 

The insulation of the conductor has been a matter of consider- 
able difficulty, chiefly on account of the moistness of the climate. 
yAn insulation has now, however, been obtained of from 500 to 

1000 ohms per mile, according to the state of the weather, by 
placing a cap of insulite between the wooden posts and T-iron. 
Miss Hence the total leakage cannot exceed 
2°5 ampéres, representing a loss of 


z 


three-fourths of a horse-power, or 
under 5 per cent., when four cars are 
running ut apart from these figures. 
they have had materials for an actu: 
comparison of the cost of working the 
line by electricity and steam. The 
steam tramway engines, temporarily 
employed at Portrush, are made by 
Messrs. Wilkinson, of Wigan, and are 
generally considered as satisfactory as 
any of the various tramway engines, 
They have a pair of vertical cylinders 
8in. diameter, and 1ft. stroke, and 
a of 120 Ib., 
the total weight o 
7 tons. The electrical car, with whi 
the comparison is made, has a 
dynamo weighing 13 cwt., and the 
a tare of the car is 52 cwt. The 
steam coe are capable of drawing a total load of about 12 tons 
up the , excluding the weight of the engine; the dynamo over 
6 tons, excluding its own weight; hence, weight for weight, the 
dynamo will draw five times as much as the steam engine. From 
actual experience, the steam engine, taking an average over a week, 
costs :— 


£8. 
Driver's wages .. ee we - 110 0 
Tallow, 4 lb. at 6d. ato eo o « 03 0 
Waste, 8ib.at2d. .. .. .. .. | 
15 per cent. on £750 > 
The distance run was 312 miles. Also, from actual experience, 
the electrical car, drawing a second behind it, and hence providing 


for the same number of [my gp consumed 18lb, of coke per 
mile run. Hence, calculating the cost in the same way, for a 
distance run of 312 miles in a week :— 


& s.d. 
Wages of stoker of stationary engine oo ee - 2100 
Coke, 52 cwt. at 258. perton .. .. 215 0 
Oil, 1 gallon at 8s.1d. .. ee » 
Waste, 4 Ib. at 2d ee 


cent. on” 


Depreciation on stationary engine, 10 per 
of is cant, on 04 
£500, £188. 10d... oe oe 
A saving of over 25 per cent. 
The total mileage run is very small, on account of the light 
traffic early in the year. Seater traffic will tell vi pd 
favour of the electric car, as the loss due to leakage will be a much 
smaller of the total power developed, ; 


| 
| 
| 
| 
a 
4 
N 
| 
| | 
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THE INSTITUTION OF CIVIL ENGINEERS. 
ON THE SUMMIT-LEVEL TUNNEL OF THE BETTWS AND FESTINIOG 
RAILWAY. 


Ar the ordinary meeting on the 3rd of il, Mr. Brunlees, 

resident, in the chair, the paper read was ‘‘ e Sunmit-level 
Tannel of the Bettws and Festiniog Railway,” by Mr. William 
Smith, M. Inst. C.E, 

The author stated that the object of this railway was to afford 
more direct communication between the slate-producing district 
of Festiniog and the home markets, The line commenced at 
Bettws-y-Coed, traversed the valley of the river Conway for about 
one mile, and then followed the valley of the river Lledr. It next 

ed under the mountainous ridge between Carnarvonshire and 
Rerionethshire in a long tunnel, ran along the Dinas branch of 
the Festiniog narrow gauge line, and terminated at Blaenau 
Festiniog. e total length was about twelve miles, and, except 
at the stations, the line was laid with a single way. The summit- 
level tunnel was 3860 yards in length. It was carried out by the 
staff of the London and North-Western Railway Company, the 
greater part of the remainder of the works being executed by 
contract. The tunnel works comprised the sinking of three shafts, 
the driving of eight headings, and opening them out to the full 
size of the tunnel. The rocks perforated consisted of very hard 
members of the metamorphic system; and it was stated that at 
the south end, in passing under the Welsh Slate Company’s 
vols, me care was necessary, and a strong casing or lining was 
required to sustain the heavy weights above and around. The 
tunnel had an ascending ient from the north end of 1 in 660 
for a distance of one mile and 58°4 chains, followed by a level 
portion at the summit of 0°75 chain, and then a descending 
amg of 1 in 660 for a distance of 36 chains to the south end. 
t was 18ft. Gin. in height and 16ft. 6in. in width. The deepest of 
the three shafts slightly exceeded 143 yards, and all were rect- 
angular, 12ft. by 6ft., with the longer side in the direction of the 
line of the tunnel. The winding machinery comprised, at each 
shaft, a boiler of the locomotive type, two small high-pressure 
engines, with spur wheel and pinion and winding drums; the 
latter were 6ft. in diameter, and the whole could raise a gross load 
of 30 cwt. at 8ft. per second. The timber head-gearing carried 
two pulleys, each 8ft. in diameter, and was fitted with Walker’s 
detaching hook to prevent over winding. The ropes were of steel 
wire, the breaking stiain being 20 tons. Five air compressors 
were constructed to compress, to a pressure of 50lb. per square 
inch, sufficient air to supply six rock-boring machines at each 
face. The compressor steam generators were second-hand boilers, 
The pipes for conveying the compressed air to the workings were 
of wrought iron, of 34in. bore to the bottom of the shafts, and of 24in. 
bore from thence to the face of the workings. Superfluous water 
was raised to the surface from a sump at the bottom, from two of 
the shafts by a wrought iron vessel, attached to the under side of 
the cage, which filled and emptied itself automatically; but at the 
other shaft water was in excess, and a force pump had to be 
employed. The shafts were mainly sunk by hand labour. The 
author then proceeded to describe at length the drill carriages for 
supporting the machines, the drilling machines themselves, and 
the modes of actuating them. At the north end of the tunnel an 
experimental drill carriage was employed, in conjunction with 
electric firing, with the view of taking out, as one large heading, 
the full section of the tunnel; but for want of success in electric 
firing it was eventually abandoned, and the St. Gothard type of 
carriage and machine was substituted. It was equipped with six 
Ingersoll drills, fitted with automatic feed. At the south enda 


small drill carriage was constructed, suitable for an advanced- 


heading only, and provided with six Burleigh drilling machines 
with hand feed. At the six intermediate faces the carriages were 
of the type adopted at the St. Gothard tunnel, with Mackean 
drilling machines, four at each face, diiven by compressed air. 
Two forms of drill points were used, the chisel single-cutting edge 
for solid rock, and the cross point for jointed rock. With regard 
to the workings at the bottom of each shaft, a top heading was 
driven in the first instance. Driving the ten heading com- 
prised three distinct operations, namely, boring the holes at the face, 
charging and firing, and removing the débris. Of the various 
explosives used, cotton powder or tonite answered well for the 
removal of rocks in unconfined places; but dynamite and litho- 
fracteur were the most effectual in the advanced headings. 
The advanced heading was 8ft. square, and usually required from 
fifteen to thirty holes about 34ft. deep, and from lin. to 2in. in 
diameter, to remove a complete slice off the face. The operation 
of the drilling machines mounted on the carriages was then 
described, a speed of 300 to 500 strokes per minute being attained ; 
also the method of charging the holes and firing by hand, which 
was somewhat different to that ordinarily pursued. Following in 
the wake of the advanced heading in the top of the tunnel was the 
removal of the two sides, This was done principally by hand 
labour, and changed the section of the opening from a square to a 


The battery* should consist of nine 6in. rifles, two of which 
should have a direct head fire, and one a direct stern fire. Ports 
and guns should be so arranged as to admit of fighting five 6in. 
guns in either broadside. ; 
ae < 28 tons —_ be —_ from the weight of 

ce for machine guns, to! joes, an ic gear. 

are neither necessary nor. desirable, an the Board recom- 
mends that they be hot fitted. Mee fed 

The bow should be of a modified ram omy and whilst not 
intended to develope full ram power, it should possess a greater 
strength than is applied to ordinary types of unarmoured cruisers. 

A double bottom should extend throughout the entire space 
occupied by the machinery and transverse coal bunkers. 

It is the opinion of the Board that a steel deck, 1}in. in thick- 
ness, should be fitted over the space occupied by the boilers and 
machinery, the outer edges to be about 4ft. below the load line. 

The magazines and shell-rooms should be enclosed by water- 
tight bulkheads, and covered by a protective flat fin. in thickness. 

To have no main projecting keel, but bilge keels extending well 
fore and aft. 

The vessel should be barque-rigged to topgallant sails. The area 
of the plain sail should not e 12,600 square feet. 

P boy main water-tight transverse bulkheads to extend to upper 
ec) 

To have a complete system of drainage, consisting of two large 
main drain pipes, one on either side of the vertical keel in the 
double bottom, and connected with a stand box in each main com- 
partment, which shall contain valves and sluices open by rods led 


to the gun deck. 
The valves in the drains to be so ed that water can be 
pumping power con- 


drawn from each compartment, and the 
centrated on any compartment. 

Sluice valves and water-tight doors in all water-tight bulkheads, 
including coal bunkers, shall be arranged to work both from below 
and from the berth deck. 

The ships should have single screws, operated by horizontal 
cylinder engines placed in separate water-tight compartments 


beneath, and ene protected by the steel deck. 
The boilers should be cylindrical, and with internal furnaces. 


friction arrangement to secure the screw from revolving when 
“coupling up,’ which may be necessary at sea. The reversing 
gear to be operated by steam, and of approved design. A marine 
governor is desirable, if applied without complication and in a 
practical manner. There shall be fitted the necessary gear 
operated by.a pair of small steam a for turning the main 
engines for adjustment, &c. Suitable provisions are to be made to 
admit of the convenient removal of shafts and other principal 
working parts. 

Boilers.—There will be not less than two independent fire-rooms 
for the boilers, and superheaters, if proposed; the total length 
occupied by boilers not to exceed 63ft., and a width of 29ft. 8in., 
and admitting a diameter of boiler not exceeding 11ft. The boilers 
are to contain an effective grate surface of about 400 square feet, 
and a heating surface of about 10,000 square feet. There will be 
two smoke pipes, fitted with telescopic arrangements, raised and 
lowered by small steam engines. Each boiler is to be fitted with 
the necessary connections for its independent use; the stop valves 
to be operated from outside the boiler compartments. The neces- 
sary ventilation, &c., requisite for a full supply of air to the fire- 
rooms are to be provided for a forced busti The proposed 

lan and arrangements to be fully shown. A suitable steam ash- 
Poister is to be fitted to each fire-room. The fire-rooms to be so 
arranged as to have a width of 9ft. between the furnaces. To each 
group of boilers, on each side of vessel, is to be fitted a duplex 
steam pump of requisite capacity for supplying the same, in addi- 
tion to the feed pumps proper. There will also be in the engine 
compartment two large steam pumps arranged in usual manner 
for fire and other purposes, having suitable bilge connections 
leading from all parts abaft engine bulkhead. A distilling appa- 
ratus of approved form to be fitted with a capacity to supply 
3000 gallons per diem. The total weight of the steam machinery, 
including water in boilers and in condenser, with shafting, pro- 

ller, and all appurtenances and spare machinery, will not exceed 
b38 tons. It is to be understood that the requirements of the Act 
of Congress, under which the designing of this machinery is 
authorised, shall be fully complied with in relation to any patented 
design or article used. All details of the engines, boilers, and 
their appurtenances shall have the strength proportioned to a safe 
and continuous working pressure of 901b. of steam above the 

+ h 


To be in at least two distinct groups in water-tight compartments, 
The draught should be forced by means of a closed fire-room, a 
“momen above the atmosphere to be maintained in it by means of 
lowers, 
In all other respects it is considered that the vessel should con- 
Ss to the requirements specified in the accompanying printed 
circular, 


Very respectfully, your obedient servants, 
R. W. SHUFELDT, Commo. U.S.N., President of Board. 
Henry STEERS, Naval Architect, Member. 
Miers CorYELL, Marine Engineer, Member. 
ALEX. HENDERSON, Chief Engineer U.S.N., Member. 
J. A. HowkLt, Commander U.S.N., Member. 
EpwarD W. VERY, Lieutenant U.S.N., Member. 
F. L. FERNALD, Naval Constructor, U.S.N., Member. 


Hon. W. E. CHANDLER, Secretary of the Navy. 


NAVY DEPARTMENT, 


Naval Advisory Board, Washington, March 9th, 1883. 

The Naval Advisory Board, being desirous of obtaining plans or 
designs of unarmoured cruisers, herewith suggest the general fea- 
tures of the 3000 ton vessels authorised to be built, in accordance 
with the provisions of the act of Congress of August 5th, 1882, 
for the guidance of parties desiring to submit plans. The Board 
wishes it understood, however, that these dimensions reed not be 
rigidly adhered to. : 

Principal dimensions.—Length between perpendiculars, 270ft.; 
breadth, extreme, 42ft.; mean draught (excluding keel’, 16ft. 6in. 

Displacement, in sea water, not less than 2750 tons, nor more 
than tons. 
Maximum speed of 14 knots in smooth water, and a maintained 
sea speed of 13 knots. 

Height of port sill above L. W. L., 9ft. 6in. 

Height of port sill above gun deck, 1ft, Sin. 

Spring of longest gun deck beam,  - 

eight in clear on berth deck, 6ft. 6in. 

To be built with a double bottom for a length of not less than 
that occupied by boilers, engines, and coal bunkers. 

All principal transverse bulkheads to extend to the upper deck, 
thoroughly water-tight. 

The ee and machinery, so far as practicable, to be protected 
by coal and a steel deck, or other suitable means. 

The bunker capacity to be at least 500 tons of coal. 

The magazines and shell rooms to be protected by a steel- 
armoured deck, or other means. 

The vessel to be divided into as many water-tight compartments 


semicircle, The excavation of the lower portion was effected by 
driving a gullet along one side of about half the width of the 
tunnel to the full depth, leaving the other half for a roadway. 
The remaining portion was then attacked, partly by hand partly by 
machine drills at various points. The author next referred to the 
progress made at each of the shafts and headings, from which it 
appeared that the average upon the whole of the eight faces 
amounted to 14°09ft. per week. The total quantity of water 
finding its way into the tunnel was about 100,000 gallons per day. 
The total cost of the tunnel and three shafts complete, includ- 
ing labour, plant, materials, and sundries, was £302,850, divided as 
follows, viz., labour, £203,000; plant, £25,630; and materials and 
sundries, £74,220. Allowing as a credit the half cost of the plant 
which it was assumed might eventually be realised, the reduced 
cost would be £75 per lineal yard; and taking the whole cubical 
contents of rock and other substances actually removed, the cost 
per cubic yard was £2 8s. 10d. The tunnel was opened for public 
traffic on the 22nd of July, 1879. 


STEEL CRUISERS FOR THE UNITED STATES 
NAVY. 


I is proposed to add three steel cruisers to the American navy. 
Mr. Secretary Chandler issued on the 16th ult. the following 
notice to the parties interested :—The Naval Appropriation Act, 
of March 3rd, 1883, provides that in case the three steel cruisers and 
despatch boat authorised by law shall be built by contract, pro- 
posals shall be invited from ‘‘all American shipbuilders whose 
shipyards are fully equipped for building or repairing iron and steel 
steamships, and constructors of marine engines, machinery, and 
boilers,” All American shipbuilders and constructors of marine 
engines who may desire to bid for the construction of such vessels 
are requested to communicate immediately with the Navy Depart- 
ment, stating the facilities furnished by their establishments for 
doing the required work. 

Wa. E. CHANDLER, Secretary of the Navy. 


The following come from the Naval Advisory Board :— 
: Naval Advisory Board, Washington, March 9th, 1883, 
Sir,—In conformity with the Department’s letter of the 2nd 
ult., the Naval Advisory Board has the honour to submit the 
following general features, which it considers as essential requi+ 
sites to be introduced into the design of the 3000 ton critisers :— 
The principal dimensions of the hull should be: Length 
between perpendiculars, 270ft.} extreme breadth, 42ft.; mean 
draught, 16ft. Gin,; displacement in sea water, 2960 


The skip should have an open of single deck with poop and 


as possible, and each compartment to be fitted with drainage 
arrangements. 

The battery to consist of not more than nine 6in. B,L.R., two 
of which to have a forward and one a direct stern fire. 

The wardroom to contain not less than six state rooms on each 
side. Steerages to contain 600 superficial feet. 

To be provided with steam steering apparatus, steam capstan, 
and steam ventilators. 

Ph ea for 230 men for ninety days, and water for twenty 
8. 
nformation as to the weight of provisions, anchors, cables, &c., 
can be obtained on application to the Board. 

The weight of 170 tons must be reserved for ordnance, and the 
ship shall be pierced for a broadside battery of not less than five 
ors on aside, with such additional ports as may be designated 

ereafter. 

The materials of construction to conform to the law in every 
respect. 


Memoranda relating to the engines, boilers, and all their appur- 
tenances, for the steam machinery for an indicated horse- 
power of or more. 

Engines.—To be a single screw, and the space allotted for the 

engines and their appurtenances, steam pumps—and circulating 

and air pumps if separate—will be about 31ft. 6in. in length, 
between the athwartship bulkheads, and includes sufficient passage 
way around both ends of engines. Such width of the vessel as is 
necessary may be utilised for this machinery, leaving the largest 
possible amount of coal on each side. The height above inner skin 
of vessel to water-line will be about 13ft. in order to keep this 
machinery below that point. If a vertical or any other form of 
engine be proposed in which the machinery extends above the load 
water-line, the plan must show the method and extent of pro- 
tection against injury from shot. The height of shaft above the 

inner skin will be, at centre of engine space, sufficient to admit a 

stroke of piston of not less than 42in. Each cylinder used is to be 

fitted with an independent expansion gear having an easy adjust- 
ment, varying from one-quarter to three-quarters of the stroke. 

The cylinders are to be fitted with steam jackets. There are to be 

two independent surface condensers, circulating the water through 

the tubes, each condenser having its own separate pumps, &c., and 
capable of maintaining a vacuum of 26in. of mercury. The screw 
will be fixed, and have a diameter not exceeding 17ft., with such 
length, pitch, number and form of blades as may be deemed best 
to obtain the requisite s The main crank shaft will be sepa- 
rate and interchangeable for each cylinder, with intermediate 
couplings, and of “built up” steel coum. There will be two 
ordinary clutch gears for disengaging the “we gerd shafting, one 
coupling with the engine shaft, and the other with the after or 
screw shaft. In connection with this latter there will be a suitable 


“® The Board reserves the arrangement and character of the battery for 
future consideration; the weight of ordnance net to exceed 170 tons, 


phere. The accompanying blank form of general dimen- 
sions, proportions, &c., to be filled in and forwarded with the 
plans, together with an inventory of the principal weights of the 
most important parts, with location of centres of gravity of said 
weights. The general plans accompanying any proposed design 
shall be in sufficient detail and with figured dimensions to enable 
working plans to be made from the same. It will be required that 
all parts of the machinery shall be of the best material and first- 
class in workmanship and finish. 

R. W. SHUFELDT, President Naval Advisory Board. 


THE Curer Cities OF there have been 
compiled from official and late sources, statistics of population for 
some of the principal cities of Europe, from which it appears that 
there are ninety-two towns in Europe to which the term city can 

roperly be applied, that have a total —- of more than 
00,000; but there are only four cities that possess more than 
1,000,000 inhabitants. These four are London, with 3,832,440; 
Paris, with 2,225,910; Berlin, with 1,222,500; and Vienna, with 
1,103,110. Of the other capitals, St. Petersburg 876,570; 
Constantinople, 600,000; Madrid, 367,280; Buda-Pesth, 360,580; 
Warsaw, 339,340; Amsterdam, 317,010; Rome, 300,470; Lisbon, 
246,340; Palermo, 244,990; nhagen, 234,850; Munich, 
230,020; Bucharest, 221,800; resden, 220,820; Antwerp, 
200,000; Stockholm, 168,770; Brussels, 161,820; Venice, 132,830; 
Stutgardt, 117,300. In addition to these, Moscow contains 
611,970; Naples, 493,110; Hamburg, 410,120; Lyons, 372,890; 
Marseilles, 357,530; Milan, 321,840; Florence, 169,000; Cologne, 
144,770; Frankfort, 136,820; and Rouen, 104,010. 

TriaL Trip oF Matck.—On Thursday last this vessel, 
belonging to the Persian Gulf Steamship Company, London, was 
taken on her trial trip. She is 250ft. long by 34ft. 6in. beam, and 
is capable of carrying about 2500 tons dead weight of cargo. She 
is built on the spar deck rule to the highest class of Lloyd’s. Her 
*tween decks are specially ventilated for the conveyance of — 
The vessel is fitted with four hatchways, and all accommodation 
for quick despatch of cargo. Steam steering gear amidships, and 
accommodation for a limited number of saloon — The 
machinery consists of engines with 3lin. and 62in. diameter 
cylinders, having a stroke of 42in. The boilers, two in number, 
are passed by the Board of Trade to 90lb. working pressure and 
are made of steel. On the trial trip this vessel attained a speed of 
114 knots, being partially loaded with cargo. Both hull and 
machinery have been built by Messrs. Wigham Richardson, of 
Newcastle-on-Tyne, under the superintendence of Mr. J. F. 

ery, consulting engineer, Fenchurch-street, London; this 
being the third vessel for the Persian Gulf S.S. Company. 

LUBRICATION, — A subject which does not generally receive 
the attention it deserves was brought before the members of 
the st Associati of Employers, Foremen, and 
Draughtsmen, at their meeting on Saturday week, in an interest- 
ing paper read by Mr. J. Veitch Wilson, on the lubrica- 
tion of ordinary bearings and of bearings and faces sub- 
ject to the action of steam. Mr. Wilson dealt with the ques- 
tion in an exhaustive manner. With regard to ordinary bear- 
ings under normal atmospheric conditions, he laid down 
that the lubricants to be employed should possess the follow- 
ing essential properties: They must not give off inflammable 
vapour under 350 deg. Fah.; they must not act upon the metals 
with which they come in contact, nor oxidise, which tended to 

pont. mbustion and clogged the machinery; they must 
have body adapted to the work to be done; their boiling point 
must be sufficiently high to prevent evaporation and secure 
durability, and their freezing point must be low enough to ensure 
regularity of feed from the oil cups and convenience in handling. 
As the result of numerous experiments, he had become convinced 
that mineral oils were, if used alone, unsatisfactory lubricants; 
but bearing in mind the.fact that mineral oils could now be 
obtained in every respect as safe as the finest animal oils, and that 
the admixture of mineral,oil with animal or vegetable oils 
neutralised the acidity in th® one case and the acidity and oxidis- 
ing tendency in the other, he was of opinion that the safest, most 
efficient, and most economical lubricants for all manner of bearin; 
were to be found in a judicious mixture of animal or vegetable wit 
good mineral oils. With regard to cylinder lubricants, the peculiar 
conditions were the liberation of natural acids from vegetable and 
animal fats by the action of steam and heat, the action of these 
acids on the cylinders, and the evidence that in these acids 
were constituent parts of all animal and vegetable fats and oils; 
they could not be removed by any process of refining. One of the 
lubricants largely in use was tallow, but that this was the cause of 
considerable injury to the engine cylinders he had abundant evi- 
dence to prove. From the mass of evidence he had collected upon 
the subject, he was convinced that if care were exercised in the 
selection of the oil, and equal care in its preparation and applica- 
tion, hydrocarbon oil would be found thoroughly efficient as a 

linder lubricant, absolutely harmless and much more economical 

than tallow. Sometimes a small percentage of vegetable or 
animal matter was added, in order to increase the lubricatin 
properties, and in his experience this had always been attend 
with favourable results. Hot-air engines might be lubricated on 
the same principle as steam cylinders, but gas engines presented a 
new and special feature, as in their case the lubricant was not only 
subjected temporarily to the intense beat of the explosion, but also 
came in direct contact with the flame, and was liable to be car- 
bonised thereby. If, therefore, vegetable or animal oils and fate 
were objectionable in steam cylinders, they were mnch more so ixt 
the oylinders of gas engines; 
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THE MALTA RAILWAY, 
MESSRS, WELLS-OWEN AND GERVASE ELWES, MM.I.C.E., WESTMINSTER, ENGINEERS. 
(For description see page 280.) 
FIG.1. ELEVATION. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Bovveau, Rue de la Banque. 

BERLIN.—AsuHer and Co., 5, Unter den 

VIENNA.—Messrs. Gerotp and Co., Booksellers. 

LEIPSIC.,—A. Twietmever, Bookseller. 

NEW YORK.—Tue Wittmer and Rooxrs News Company, 
street. 


81, Beekman- 


TO OORRESPONDENTS. 


*.* In order to avoid trouble and confusion, we find it necessary to 
“inform that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to their destination. 
No notice will be t of communications which do not comply 
with these instructions. 

*,* We cannot undertake to return drawings or manuscripts ; we 
must therefore request correspondents to keep covies. 

*,* All letters intended for insertion in THE ENGINEER, or 
containing questions, must be accompanied by the name and 
address of the writer, not necessarily for publication, but as a 
proof of good faith. No notice whatever will be taken of 
anonymous communications. 

M. 8.—There is no rule for the weight of engine foundations. The heavier 
they are the better. Itis a question of first cost. 

F. 0. F.— We have not at present any further information on the extrac- 
tion of turpentine, resin, &c., from wood refuse, 

Victor.—-Any one who pleases may call himself a civil engineer and put CB. 
after his name without incurring any penalty whatever, There is no 
examination, or registration, or prosecution. Of course, no one has a right 
to the title unless is qualified, but that is, no doubt, quite a secondary 
consideration. Misappropriation usually however begets ridicule. 

M. C.—We cannot tell what is the proper width for your band until we 
know the speed at which it runs. But, assuming that the engine being 
nominally of 20-horse power indicates 40-horse power, the band ought not 
to be less than 12in. wide, and would be none the worse if another inch. 
Nine inches is too narrow for comfortable working unless the speed at which 
it runs is comparatively high. 

J. P. T.—We are not sure that rolled joists are made by any English firm of 
iron manufacturers now. The Butterley Company did make them for many 
years, and may possibly do so yet. They are the most likely. The Moor 
Tronworks Company made a few some years ago, but have long since dis- 


continued, Bolckow, Vaughan, and Co , Limited, of Middlesbrough, made 
a quantity in steel some years since, but have also discontinued The rolled 

t has come to be recognised as a Belgian speciality, which the English do 
not interfere with. You will be able to get them of Belgian manufacture 
from Messrs. Measures Bros., of Lambeth, or M. T. Shaw and Co., 
Cannon-street, B.C. 


SOLENOIDS. 
(To the Bditor of The 


AIR CONDENSERS. 
To the Editor of The Engineer. 
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particulars of their experience with surface condensers in which air 
is the principal cooling m rere 
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MEETINGS NEXT WEEE. 

Tas Inetrrotion or Crvit April 17th, at 8 p.m.: 
Ordina — to be discussed, ‘* The Introduction of 

r. P. O'Meara, M. a! 
trict ve Purposes,” Professor F. A. 
FRE, M. Inst. C.E. 


InstiToTION or Enoineers.—Monday, April 16th, at 
7.80 p.m.: (1) List of elections since last Paper the 
Salt — of Middlesbrough, and the Mode of Winning them,” by 
Mr. T. Hugh Bell, in the absence of Mr. I. Lowthian Bell, who is on the 
Continent. (3) Discussion on the above. Through the invitation of 
Messrs. Bell Brothers, Limited, a visit will be made to the Salt Works on 
the Saturday following. 
Tae Sociery.—Wednesday, A 18th, at 7 the 
will be read :— Cirrus and mulus,” by the 
Hon, F. A. Rollo Russell, M.A., F.M.8. ‘‘ Notes on Waterspouts ; their 


Occurrence and . George A i 
G.E., F.G.8. “Record of t Sunshine,” by Mr. W. W. Rundell, 
.M.8. ‘“ Note on Wind, and : from 


N 
tion under Reduced Pressures,” by Mr. L. T. Thorne. 
or Ts.—Monday, 16th, at 8 p.m.: Cantor 
**The Decorative Treatment of M Archi! by Mr. George H. 
Birch, A. A. Lecture III. ti many, Augs- 
and Nuremberg, fifteenth and sixteenth cen’ 3 
seventeenth cen Lead—How 3 artistic treatment the 


rt. H. Trueman Wood, B.A., Secre' e Society. Mr. Richard 
Webster, Q.C., Friday, April 20th, at 8 p.m.: In 
Section, ‘ The Fisheries of India,” by Surgeon-General Francis Day. Mr. 
Andrew Cassels will preside. 


DEATH 
On the 16th Feb. last, at Shanghai, suddenly, of heart disease, Mr 
Lioyp MacponaLp Hucuer, C.E., of the Shanghai Public Works, only 
surviving son of the Rev. J. W. C. Hughes, M.A., late Consular Chaplain 
of Corfu, and the late Mrs, Hughes, aged 80. 


) 
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APRIL 13, 1883. 
THE DYNAMITE PERIL, 
Five years we made reference to an extraordinary 
and not very P t pamphlet, entitled “ A Plot to Burn 
London.” The title page of this anonymous brochure 


further described its contents as “A Revelation and Warn- 
ing for the Times.” It is impossible not to be struck with 
the similarity which exists between the diabolical scheme 
described in this pamphlet, and the plan on which the 
recent dynamite conspiracy ap to have been con- 
ducted. The only por ori ifference consists in the 
circumstance that the original “plot” had reference to 
petroleum instead of nitro-glycerine, and contemplated the 
simultaneous outburst of a number of incendiary fires, 
instead of an outbreak of explosions. By this substitution 
of terms, the account yiven in a daily paper of Tuesday 
last corresponds to a singular extent with the words of the 
pamphleteer. Thus we are told :—“ It was seemingly pro- 

to place in different parts of London—in obscure 
odgings in some places, in coffee-house lodgings, in 


private and public hotels, and other places, quantities of | th 


nitro-glycerine.” Further, our contempo states, “ there 
was to be no consideration given to nationality or creed 
in the matter; but on an appointed day, and at a 
particular hour, the machinery was to be set in motion 
for simultaneous destruction in different parts of the 
metropolis.” In the “plot” of the pamphleteer it 
was proposed to make extensive use of hotels, which 
were distinctly specified, in addition to which “ several 
lodging houses in the immediate vicinity of Finsbury- 

uare” were included in the line of operations, together 
with others. Some of our readers will remember the 
astute device of the “petroleum kettle,” which contrivance, 
together with the petroleum itself, was to be concealed in 
the portmanteau which each of the active agents was to 
have with him on entering upon his apartments. At the 
proper time the “ bachelor’s kettle,” filled with petroleum, 
was to be put over the flame of a spirit lamp, and certain 
arrangements having been duly perfected, the affair was to 
be left to take its course, the design being that the kettle 
should boil over and set fire to the furniture, the door of 
the room being secured in such a manner as to preclude 
its being readily opened. From half past four to a quarter 
t five on the afternoon of Lord Mayor's day, was 
the time appointed for the consummation of the scheme. 
Fortunately—as the story went—at the last moment the 
project was abandoned, a message being received from the 
chief conspirator saying, “ Do not move yet.” But in a 
closing address “‘ To the Reader,” the writer of this Battle- 
of-Dorking narrative expressed his conviction that there 
existed in the world, and even in London itself, ‘“ hundreds 
of men capable of constructing plots far more deadly, and 
far less likely to break down through treachery of one of 
the conspirators, than that which he had portrayed.” 

That a plot, even worse than that of the “petroleum 


be kettle,” has been really organised against the security of 


the metropolis, is now beyond dispute. The pamphlet to 
which we have referred was ostensibly written to show that 
the Metropolitan Fire Brigade ought to be strengthened, 
so as to give London the protection which it required 
against the risk of an overwhelming conflagration. The 
writer declared that his object was “to stimulate that 


d,/movement which has at length been undertaken by 


patriotic men to increase the power of Londoners to deal 
with the ever present danger of fire.” It was for the same 
reason that we drew attention to the burden of the narra- 
tive. Its moral was obvious; but it is only in the 

resent session of Parliament that we find the Metropolitan 
Board seeking power to go beyond the narrow limits of a 


; | halfpenny rate in order to provide a Fire Brigade which 


give to London that defence which its enormous 
aggregation of human beings and of wealth unquestionabl 
demands. A new peril now presents itself, against whic 
the Legislature has launched an Act of Parliament, of which 
the urgency was so distinctly felt that the Bill was rushed 
through both Houses in a singlenight and received the Royal 
Assent the next day. Had not anew and powerful explosive 
come within reach of the disaffected, it is quite possible 
that the agency of fire, rather than of explosion, would 
have been employed by the miscreants who are now 
happily coming within reach of justice. Society is pro- 
foundly impressed with the terrific force which been 
lately seized by evil hands. But while the force is un- 
doubtedly great, and while the mischief to be apprehended 
is sufficiently serious, it is not clear that it will answer all 
the expectations of the irators, or verify all the 
apprehensions that are entertained concerning it. Fear- 
fu w, violent and dangerous within a limited sphere, and 
under certain conditions, nitro-glycerine yet fails to com- 
ee all the purposes which fiendish malice would desire. 
t is worth while to look calmly at this terrible foe to our 
present , and see what is the actual extent of 
the mischief it is calculated to inflict. A “ Plot to Blow 
up London” has been announced; but London is more 
difficult to blow up than to burn. A couple of hundred- 
weight of nitro-glycerine is a fearful cargo, and would 
cause tremendous damage. The noise and confusion would 
strike terror into thousands, and many buildings not 
actually launched into the air would be thrown into a heap 
of ruins, A box of gunpowder would be far less terrible 
in its effects, and yet a large proportion of the energy 
possessed by the nitro-glycerine would be practically 
thrown away. That is to say, if all the force appertaining 
to the nitro-glycerine were presented in the form of gun- 
powder, considerably more ruin would be wrought among 
surrounding buildi On this point it may be as well to 
adduce a little practical experience. 

Considerable excitement was created in the summer of 
1881 by the discovery of sundry “infernal machines” 
concealed in the cargoes which arrived at Liverpool from 
America. Each machine was a metallic box fitted with a 
clockwork arrangement, and containing about 2 lb, of 


lignin-dynamite. Colonel Majendie and Major Ford, in 


their last annual under the Explosives Act of 1875, 
state that the experiments which they afterwards conducted 
with one of these machines .against a masonry structure, 
as was pop supposed.” e force of the explosive 
marshes, and the effect of one of the Liverpool machines 
proved to be “ absolutely insignificant.” The experiments 


conducted by Colonel Majendie and his colleague, as well . 


were considered to prove that “the effect of small 

of dynamite and similar explosives upon masonry struc- 
tures is essentially local.” The results would necessarily 
vary according to the relation between the charge em- 
ployed, the strength of the building attacked, the area 
presented by the structure, and the position selected for 
the charge. “ But,” it was added, “any general, or even 
partial, destruction of a public building, or of a substantial 
dwelling-house, could not be accomplished except by the 
use of very much on charges of dynamite and similar 
substances than could usually-be brought to bear without 
attracting observation ; and the effect of a single ‘ infernal 
machine, containing a few pounds of explosive, would be 
structurally insignificant.” The explosion at the offices of 

e Local Government Board may ye am be considered 
as showing the maximum effect which is to be e 
from such a charge of dynamite as can be readily exploded 
in a public thoroughfare. The local effect was intense, 
the stonework close at hand being pulverised, while the 
general structure of the building stood firm. 

The views thus expressed are in substantial agreement 
with those which have been put forward by Sir Frederick 
A. Abel, who observes that while the shatiering and 
splitting effect of dynamite and gun-cotton upon hard rock 
is much greater than that of gunpowder, yet, in quarrying, 
the rock is not generally thrown off by them to the same 
extent as by the less violent agent. Dynamite has some- 
times been employed to fissure the rock, and afterwards 
large quantities of gunpowder have been poured into the 
crevices, by the explosion of which enormous masses of 
rock have been removed. In submarine demolitions it has 
in like manner been found that when iron-built ships have 
to be destroyed, the lifting effect of large charges of gun- 
powder is advan us in clearing the framework and 
other parts which have been shattered, but not actually 
removed, by the more violent class of explosives. It is a 
curious fact that even gunpowder can be made to approxi- 
mate in its character to the nitro-glycerine compounds, if 
it be fired by means of a powerful detonating fuse. If 
this plan be adopted, it becomes no longer necessary 
for the gunpowder to be closely confined, but it 
shares with the dynamite class the property of 
displaying great force when placed merely in contact 
with the material to be destroyed. It is this quality of 
force, independent of confinement, which makes nitro- 
glycerine compounds so available for evil purposes. The 
clockwork arrangement is also dispensed with by the use 
of an acid which is set free to eat its way through a few 
thicknesses of paper, until it reaches a chemical compound 
which detonates, and thereby starts the explosive with 
which it is in contact. Some time ago Sir F. Abel stated 
that the mechanical force exerted by the explosion of 
nitro-glycerine is fully equal to that developed by the ful- 
minate of mercury. Yet this does not adapt it for all 
purposes, Comparing dynamite and gun-cotton with gun- 
powder, we are told that “in military operations, where 
great displacing action is required, gunpowder has the 
andoubted advantage.” This is really what the “dynamite 
army” would desire in carrying out their designs for the 
destruction of London. But as the conspirators are obli 
to act furtively, they have resorted to a fiercer and less 
cumbrous agent than gunpowder. If the nitro-glycerine 
seized by the police in Southampton-street was intended to 
form the basis of one explosion, and if it was arranged that 
similar quantities should be fired in Southwark and else- 
where, the effect must needs have been tremendous, em 
posing the fiendish programme to have been successfully 
carried out. The deafening nature of explosion would itself 
constitute a moral effect of a very intense description. 
The smashing of brickwork and .sasonry, the crash of 
falling buildings, and the general uproar and confusion, 
would create a scene of the most fearful nature, inevit- 
ably accompanied by an extensive sacrifice of human life. 
Yet even 2cwt. of nitro-glycerine, despite its terrible 
energy, would fail to accomplish all the desolation which 
writers have generally predicted concerning it. The 
most reasonable conclusion is that the force let loose 
would demonstrate its energy chiefly by the complete 
destruction effected within a comparatively narrow area. 
So far everything would be practically annihilated, and the 
force thus superfluously expended would happily detract 
from what may be den the carrying power of the 
explosive. But after eliminating all that is due to mere 
panic the case is bad enough, and it is well that Parlia- 
ment has been aroused to take decided measures against the 
malignant plotters who are ing the peace and 
safety of unnumbered homes. 


THE ENERGY EXPENDED IN PROPELLING A BICYCLE, 


In the 28th volume of THz EncInzEER we published an 
elaborate i by Professor Rankine of the cause 
of the stability of bicycles. He did not consider the sub- 
ject too insignificant. Since Rankine wrote the number of 
Shandon has increased tenfold, and a new, and in many 
respects far more ingenious machine, the tricycle, has come 
into existence. The manufacture of these road carriages 
has become an important branch of trade; and it is not 

to see theend. The bicycle appears to be falling off 
in favour, while its rival with three wheels daily becomes 
more popular. There is a very keen demand, too, wholly 
unsupplied at present, for a tricycle which can 
ing gear, working by stored-up power in some form, or 
even by steam. Two causes have contributed to stop 
) in this direction. One is the oppressive nature of 
the lest restrictions on il.e use of steam on common roads, 
the steam tricycle being confounded with the traction 


as some of earlier date by the Royal Engineer Committee, 
charges 
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engine, with which it has really nothing in common ; and 
the other being the belief that electricians will supply 
something better than steam. We are disposed ourselves 
to believe that the period is not now far off when electrical 
tricycles will be as easily obtained as the ordinary tricycle 
is now. The one thing wanted is a secondary battery. 
We had ero A reason to point out that too much must 
not be expected; and we showed that a carriage which, 
while carrying four people could also carry a store of ener 
sufficient to propel it for a whole day, is not likely to 
obtained. But it is quite another matter to construct a 
carriage which would containavery usefulstoreofenergy. On 
the levelor going down hill this store would not be drawn on, 
but it would become available to help the rider when much 
wanted. Every tricyclist knows how welcome would be the 
services of a secondary battery ready to help him at a pinch. 
It is, of course, possible—for all things seem ible in 
electricity—that a battery may be produced which will be 
small and light, and yet will give out enough energy to 
drive a little carriage forty or fifty miles. But while the 
world is waiting for this, it would be well content to have 
the half loaf which, according to the old adage, is better 
than no bread. Unfortunately, however, as will be seen 
further on, the half loaf is as yet to be had only under very 
objectionable conditions, which go far to render it worse 
than useless, save under special circumstances. 

In dealing with this subject hitherto there has been a 
plentiful lack of information as to the power required to 
propel either a bicycle or a tricycle. This ignorance need 
exist no longer. Dr. Stoney, PRS, and Mr. G. Gerald 
Stoney, of Dublin, have followed in a sense Professor 
Rankine’s example; or rather, they have contributed 
another chapter to the literature of pedo-motor carriages. 
In the January number of the scientific translations of the 
Royal Dublin Society will be found a paper by Messrs. 
Stoney “On the Energy Expended in Propelling a 
Bicycle.” Without engravings we could not explain satis- 
factorily the method devised by Messrs. Stoney of mea- 
suring the power expended by the rider. The machine used 
was that known as the “ Xtraordinary.” The feet of the 
rider do not act directly on the crank pins, but on treadles 
secured to pendulous levers, the object being to keep the 
rider further back, and prevent the possibility of his being 
pitched over the machine—a common and dangerous acci- 
dent—should the driving wheel encounter a stone or other 
obstacle of some dimensions. This of machine lent 
itself readily to the wants of the investigators, and Messrs. 
Stoney contrived in a very simple and ingenious way to 
register in a species of indicator di the force 
exerted by the rider. The results obtained are, to 
say the least, remarkable. It has long been known 
that men with no pretentions to excessive strength 
or power of endurance could perform astounding 
journeys on bicycles. ‘Several riders,” say Messrs. 
Stoney, “of exceptional strength and endurance, have 
travelled considerably more than 200 miles in one day 
along common roads; another has twice maintained an 
average speed of more than twenty miles an hour along a 
moe path for a whole hour ; another has ridden from 

nd’s End to John o’ Groat’s house, a distance of almost 
1000 miles, in thirteen days, averaging more than seventy- 
six miles a day. These astonishing feats have been accom- 
eee] on bicycles, and the tricycle does not fall far 

hind. A tricycle has been ridden 150 miles in one day, 
and hundred mile journeys on both classes of machines 
have become frequent.” We may add that to run a dis- 
tance of twenty or thirty miles with a tricycle is no un- 
common feat for men who could not walk half the distance 
without being knocked up. It is not too much to say that 
the bicycle has increased the locomotive power of the 
ordinary man at least three-fold if we take distance alone 
into consideration. It has at least doubled his speed. As 
for the young and active, it has trebled their speed and 
augmented the distance they can travel five to one. There 
ought to be some reason for this remarkable efficiency ; and 
it was to find out its cause that Messrs. Stoney did what 
they have done. The results obtained go to show, not that 
the bicycle reduces the power expended in a given time, 
but that, on the contrary, it increases it, without at the 
same time inducing fatigue; and this Dr. Stoney very pro- 
perly attributes to physiological as well as mechanical 
-causes. It is well known that a man rowing under the 
best conditions cannot for any time exert more than 
about one-eighth of a horse-power, or 4125 foot- 
pounds. According to Rankine, the greatest power 
is exerted by a man when he climbs a ladder, and, 
tting into a bucket on a rope over a wheel, causes it to 
escend by his weight, pulling up a loaded bucket at the 
other end of the rope. In this way a man can expend 
energy at the rate of 72°5 foot-pounds per second, or 4350 
foot-pounds per hour, or ‘133 of a horse-power—less than 
one-seventh. But the average performance on level 
ground of a bicyclist gives between a seventh and a sixth 
of a horse-power. We may compare, for example, the 
4350 foot-pounds per minute given by Rankine with the 
following fi On a wet, gravelled path up 1in 160 
the coefficient of resistance at 9 miles per hour was ;,, 
and the energy exerted 21,800 lb. per mile, or, per minute, 
3500; but at 11°7 miles an hour the coefficient rose to 
zi;in. and the energy expended 40,500 foot-pounds per mile, 
equivalent to no less than 7900 foot-pounds per minute, or 
to nearly one-fourth of a steam engine horse-power. It is 
worth while to compare the performance, however, with 
actual horse-power, which is about three-fourths of that 
assigned to it by Watt, or say 430 foot-pounds per second, 
or 25,800 foot-pounds per minute. The power expended by 
the bicyclist was therefore more than one-fourth of that of a 
horse; and if we bear in mind that a horse moving at near] 
twelve miles an hour has little energy left to pull a load, 
it will be seen that the excellence of the performance of 
the man came out still more prominently. The average of 
sixteen experiments, particulars of which are supplied by 
Dr. Stoney, give 5350 foot-pounds as the normal per- 
formance of a bicyclist under very varying conditions of 
road, wind, and inclination. In a second series of experi- 
ments, made in summer, the average of fifteen gave 5100 
foot-pounds as the performance of the rider, The ¢o- 


efficient of resistance varied very much ; on a hard, dry, 
gravelled path, down 1 in 160, at speeds of 7, 10°4, and 
13°3 miles an hour, the coeflicients of resistance were ;';, 
+>, and ;}.;; from which it appears that they augment 
very rapidly with the speed. it is not easy to strike an 
average of resistance of much value. Professor Stoney, 
however, gives it at about 4. The experiments were 
varied in different ways, and other apparatus were devised 
and used to check the first result; but in all cases the 
figures closely approximated, and the average energy 
— may be put down at 35,000 foot-pounds per 
mile. This may be taken to represent the expenditure of 
energy which would suffice in a long journey over ae 
roads, and without exceptionally heavy hills. Hills, be it 
observed, cease to be compensatory as soon as back pedal- 
ing on the brake becomes necessary ; and to prevent this 
no hill with a greater inclination than about 1 in 35 
ought to be traversed, otherwise the energy expended in 
going up is greater than can be utilised in coming down 


We may well ask with Dr. Stoney how are we to account 
for the enormous efliciency of a man working a bicycle. 
Dr. Stoney’s answer appears to be the only one possible. 
“The real comparison to be made is not so much a com- 
parison of the feats accomplished with the energy 
expended, as with the fatigue incurred ; and this in riding 
a bicycle is small, not only from the mechanical efficiency 
which the foregoing experiments show the machine to 
possess, but also for other reasons. Part of these are 
physiological. The rider is seated on the machine, and 
thus relieved from what is the chief source of fatigue 
in walking—the weight of his own body on his lim 
He is in the posture best adapted to the healthy play of 
the vital organs in the chest, and the constant slight move- 
ment of the muscles of the trunk contributes to this 
healthy play. Again, while the arms perform some of the 
work, the principal part is relegated to the most powerful 
muscles in the body—those of the leg. It isalso material 
to observe that these limbs are left very unusually free in 
their movements, and that the choice of what length of 
stroke he will employ, what force he will exert, and at what 
speed he will move his limbs, are left tothe rider, who can 
adjust those details to what best suit his own body.” 
Dr. Stoney also credits the exhilaration produced by rapid 
movement through the air with some of the results he 
recorded ; but while this may do something for moderate 
distances, we cannot accept it as proved that it can do 
much. We have this peculiarity in bicycle riding, that 
only one principal set of muscles, those of the lower 
limbs, are used energetically, and those muscles are spared 
the duty of carrying the weight of the body. If we 
compare the work done on a bicycle with that expended 
in rowing, it will be seen that in the latter case 
although the weight of the body is supported, all the 
muscles of the y are, to a considerable extent, 
employed, but those of the legs least of all, and 
the work they do is expended in holding the boat back, 
or directly thrusting her astern. If it were possible to row 
with the feet while the hands laid hold of the stretcher, 
the result would possibly be akin to that obtained with 
the bicycle, and it is worth considering whether the water 
velocipede may not be susceptible of such improvements 
that the paddle-wheel or the screw worked by the foot 
may beat oars worked by hand. Perhaps someone who has 
the time and opportunity may carry out experiments in 
this direction. 

Before concluding, we would warn our readers that they 
must by no means conclude that an expenditure of energy 
of 4000 foot-pounds or so per mile will suffice for an 
electrical or any other form of mechanically moved road 
carriage. The battery and motor are not likely to weigh 
less than the man, and we have then virtually two bicycles 
and men to provide power for. It would not be safe to 
calculate on less than 80,000 foot-pounds = mile, or for 
ten miles 800,000 foot-pounds net. Going down hill there 
would be no demand on this, and we may suppose that 
levels and pedal power and hill together would repre- 
sent twenty miles of a thirty-mile trip, leaving ten 
miles up which the assistance of the motor would be 
needed. At first sight it appears that the aid 
given by the motor would be very great, but it 
must not be forgotten that the rider must propel all 
the extra weight for at least ten miles ; he cannot take this 
off and put it on at pleasure, and thus it becomes a ques- 
tion, whether under any circumstances, what may be termed 
auxiliary power can be of service. This cannot be 
answered until all the conditions are known. Thus, for 
example, a man living in a valley might find it much to 
his pounds of battery, which would 
suffice to help him over the surrounding high land ; while it 
is evident that in a level country the game of carrying even 
40 Ib. or 50 Ib. of battery would not be worth the candle. 
For these reasons it seems to be pretty clear that it will be 
best to provide sufficient power to do all the driving at a 
moderate speed, and on levels, and that the rider shall 
exert himself to help the machine up hills, and to augment 
its pace. In this way the man will be auxiliary to the 
motor, instead of the motor being auxiliary to the man, a 
distinction which will be found on examination to be one 
with a difference. 


HOW TO UNMAKE NITRO-GLYCERINE. 


Now that we have been madesointimately acquainted with 
the private, surreptitious, and illegal manufacture of nitro- 
glycerine in our very midst, it behoves us to see what 
means can be taken to effect its destruction, when quanti- 
ties such as we recently heard of fall into our hands. The 
coffin-like box seized in Southampton-street, Strand, con- 
tained nearly 200 lb. weight. It was sent off during the 
night to Woolwich, and taken to the Royal Laboratory 
Department. The staff of the chemical establishment are 
too familiar with explosive compounds to feel nervous in 
the presence even of such a villainous nt as nitro- 
a but there were circumstances which rendered 

esirable as speedy a removal as convenient of the 
obnoxious visitor. One of these circumstances was the 
insecurity of the 


envelope; which allowed the nitro: he 
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glycerine continually to escape; and the other, which 
was of more consequence, was a suspicion that the 
had been manufactured by inexperienced 
hands, that it had been imperfectly cleansed of acid, 
and that it was therefore impure and especially liable 
to spontaneous explosion. The fact of its having borne 
the jolting of the train from Birmingham, and the rattlin 
of the cab over the stones from London, showed that i 
easy of detonation, it must have had concussion sufficient to 
have produced it ; but it was nevertheless decided to place 
it out of harm’s way as soon as possible. It was conveyed to 
the Home Office magazine,in the Plumstead Marshes, about 
three miles from the Arsenal gate, and immersed in water. 
Someone suggested to throw it into the river, but the pro- 
fessional reply was that it would sink in a cohesive mass to 
the bottom, and perhaps be detonated by the keel of some 
ship. There was too much of it, it was thought, to be ex- 
ploded except by the tedious process of removing it in small 
quantities to remote places, and the only feasible plan, it 
was said, which presented itself, was to sprinkle it over the 
land. Once absorbed in the earth it would soon be resolved 
by nature into its constituent elements, and simply serve 
as manure to the land. However, on Wednesday the 
nitro-glycerine was destroyed on Woolwich Marshes. It 
was mixed with sand to form a species of dynamite. It 
was distributed in the form of a gigantic cross and ignited, 
but it burned with difficulty, and about 25 lb. of the mix- 
ture exploded with great violence, fortunately injuring no 
one. The event will cause more care than ever to be taken 
in dealing with nitro-glycerine, and probably put an end 
to the system of destroying it by burning it. 

But what man hasmademancanalsounmake. Gun-cotton, 
or pyroxylin, is a similar body to nitro-glycerine, and the 
cotton or cellulose from which it has been made can be 
re-obtained by several simple chemical methods. Stron 
potash ley dissolves gun-cotton rapidly, especially if hea’ 
to 70 deg. Cent., with formation of ammonia, nitrous acid, 
oxalic acid, and other acids. The alkaline solution reduces 
an ammoniacal solution of silver, and has, in fact, been 
used for silvering mirrors. A solution of potassic sulph- 
hydrate, especially if mixed with alcohol, reproduces 
the original harmless cotton, with formation of potassic 
nitrate and a little ammonia. Ferrous sulphate exerts a 
similar reducing action, likewise reproducing the original 
cotton—see the results arrived at by Béchamp. Gun- 
cotton placed in contact with sulphuric acid and metallic 
mercury gives off its — ¢ in the form of nitric oxide ; 
and so it is likewise with nitro-glycerine. This body, 
when mixed with fuming hydriodic acid, decomposes below 
100 deg. Cent., yielding glycerine and pure nitric oxide, as 
was observed by Dr. Mills. Its ethereal solution is decom- 
posed by sulphuretted hydrogen gas with copious depo- 
sition of sulphur—for details see the pee of De Vrij. 
Then again, nitro-glycerine, when heated with aqueous 
solution of potash, is decomposed, with formation of 
—- and nitrate of potassium, as has been shown by 

ilton. 


C,H, (NO,),0,+3K HO=C,H,0,+3KNQ,. 
It is even stated, on the authority of Professor G. C. 
Foster, whom we have always regarded as a a 
that Dr. Mills found nitro-glycerine, kept for a fortnight, 
no longer explosive when struck, but showed no signs of 
decomposition or chemical alteration. If it were so, all cause 
for anxiety at the present time would be at an end. This 
statement can hardly be correct, although it is made 
in Watt’s “Dictionary of Chemistry.” Nitro-glycerine 
was first used as a mining agent by Dr. A. Nobel, a 
Swedish engineer, in 1864. It solidifies at a temperature 
probably as high as 8 deg. C.—56 deg. F.—and the friction 
of the frozen particles is very apt to give rise to explosion. 
A terrible story was told about fifteen or sixteen years ago, 
of a miner in the Hartz Mountains who was seen to begin 
to break up a block of frozen nitro-glycerine with a 
hammer, when everything vanished. Nobel found 
that the danger of accidental explosion of nitro-gly- 
cerine may be obviated by mixing it with wood = 
which renders it non-explosive by percussion or by heat. 
When required for use, it may recovered by adding 
water to the mixture, which reprecipitates the nitro- 
glycerine. According to 8. Kern, it explodes with maxi- 
mum violence at 262 deg. C.; at 187 deg. C. it merely gives 
off red fumes, and at 294 deg. C. a very slight explosion takes 
place. The blasting oils of commerce are usually mixtures 
of trinitro-glycerine with the mono and dinitro-deriva- 
tives. For the analysis of these products, F. Hess, who is 
a great authority on these matters, employs a modification 
of Dumas’ combustion process, the mixture of the oil with 
cupric oxide being placed in a long combustion tube, and 
protected by a screen of tin-plate during the expulsion of 
the air in the tube by the stream of carbon dioxide, and 
the combustion regulated as far as | ae gee so that the 
successive portions of the finely-divided blasting oil may 
be brought to the temperature required for combustion 
only by the action of radiant heat. A simpler, and at the 
same time very exact method, is to treat the blasting oil 
with alcoholic potash, whereby it is exactly decom 
into glycerine and potassium nitrate, in which the nitrogen 
may be estimated by the usual methods. This is Hesss’ 
method. According to Sauer and Ador, on the other 
hand, the amount of nitrogen obtained by the latter 
method is always too low. By Dumas’ method they 
obtained from dynamite cartridges 18°35 to 18°52 per cent. 
of nitrogen, answering to pure dinitro-glycerine, whereas by 
decomposition with alcoholic potash they obtained only 
12°3, 125, and 13-14 per cent. of nitrogen. 


SIR LYON PLAYFAIR AND SIR AUGUSTUS FREDERICK ABEL, 


Ir has rarely, if ever, fallen to our lot to have to announce in 
one week the raising of two chemists to the honours indicated 
by the above heading. Her Majesty has been pleased to confer 
the honour of Knight Commandership of the Order of the Bath 
upon the Right Hon. Lyon Playfair, M.P., C.B. Dr. Lyon 
Playfair was born at Meerut, Bengal, in 1819. He was educated 
at St, Andrew's, at Edinburgh, and afterwards proceeded to 


Giessen, in Hesse Darmetadt, to study under Professor Liebig, 
He also worked with Professor Bunsen for some time, In 184 
appointed Professor of Chemistry at the Royal Institution, 
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Manchester, and was, from 1853 till 1858, Government Inspector- 
General of Schools and Museums of Science and Art. He was 
from 1858 till 1869, Professor of Chemistry in the University of 
Edinburgh, and was Special Commissioner in charge of the 
departmente of juries at the Exhibition of 1851, after which he 
was created a C.B. He has represented the Universities of 
Edinburgh and St. Andrew’s since December, 1868. From 
November, 18738, till February, 1874, he was Postmaster- 
General, and was appointed Chai of Ways and Means 
in April, 1880, but retired from this post a few weeks 
ago. He has translated and published several works on 
chemical subjects, and on public health and education. He 
is a lucid speaker, he is full of knowledge of a practical kind, 
and he has had abundant experience of certain affairs of 
administration. It was one of the curiosities of the appvint- 
ments of 1880 that a man with these qualifications should have 
been made Chairman of Committees, where those qualifications 
would be of least use or of no use. It is odd now that no post 
of public utility can be found for such a man; but at any rate 
Dr. Playfair has well earned any ornamental distinction that he 
may care to take. The Queen has signified her intention of con- 
ferring the honour of knighthood upon Professor Frederick 
Augustus Abel, C.B., F.R.S., in recognition of the valuable ser- 
vices rendered by him to the War Department and other depart- 
ments of the Government in his capacity of War Department 
chemist. He has been for a long series of years at the head 
of the Royal Laboratory, Woolwich, and has recently published 
the results of some elaborate researches conducted conjointly with 
Major Noble on gunpowder. Science is certainly to be congratu- 
lated on these honours. 


ARTESIAN WELLS UPON THE GREAT PLAINS OF THE UNITED 
STATES, 


Tue Legislature of Washington sanctioned two years ago the 
appointment of a Commission for the purpose of indicating 
suitable localities for experimental artesian wells in the regions 
of the great plains. That area lies between the meridian of 102 
on the east, and the base of the Rocky Mountains on the west, 
embracing about 40,000 square miles. The Commission has 
returned and made a report expressive of regret that they 
cannot encourage a confident hope of success as to the result of 
experimental borings as contemplated by the Act of Congress 
authorising the work. Traversing the great plains, the general 
aspect of the surface is found very similar to the prairie district 
of the Upper Mississippi Valley. It is utterly treeless every- 
where, saving a few clumps of cotton wood and willows. Grasses 
of the most nutritious character for grazing, as well as other 
herbaceous plants, prevail, but vegetation barely covers the 
surface. All attempts at boring in these arid regions have, with 
one exception, been made by private enterprise. The exception 
is the boring made at Fort Lyon, in the State of Colorado, under 
the auspices of the general Government. Noteworthy among 
the vrivate borings are two, situated at Pueblo, in Colorado. 
One of these, it has been stated, was of a bore 5hin. in diameter, 
and that the work was done with a plunge drill. At a depth of 
1166ft., at the bottom of a deep series of clayey shales, a flow 
of water was obtained. It gave a discharge amounting to 4000 
barrels in twenty-four hours, but it began soon to diminish, and 
has now nearly ceased. Two borings have been made near Cafion 
City, but proved failures. Two others, made at Denver, have 
been wholly unsuccessful. The Commissioners give a detailed 
account of all the attempts made, but state that after a careful 
examination of all the facts, it is their opinion that prospects of 
obtaining a satisfactory supply of water by means of artesian 
borings are not encouraging. Nevertheless the possibility is 
shadowed out that some artesian boring may be successfully 
carried on in consequence of some local dips that are believed 
to occur in the western part of the district. It is likewise 
deemed possible that sufficient water would escape from the 
Arkansas River into the strata which underlie the south-west 
part of the district. 


CASUALTIES IN MINING. 


AN actuarial report on the condition of the Northumberland 
and Durham Miners’ Permanent Relief Fund is accompanied by a 
series of tables, one of which gives some interesting details of the 
extent of the casualties that occur in mining. The operations 
of the fund extend over the largest part of the counties of 
Northumberland and Durham, and it has 76,278 members at 
the present time. For the past five years the deaths have been 
870 from accident, or put into a form that enables a more 
accurate estimate to be formed, the proportion was 2°45 for every 
1000 members; for every 1000 in the previous five years the 
proportion was 1°97, and in the two previous years the proportions 
were 2°98 and 3°83 respectively. It would thus appear that in 
the earlier years of the fund’s operations the deaths from 
accident were more in proportion even than now, that in the 
middle periods they were least, and that the recent great 
calamities in the north have caused the death rate to go up 
seriously. The non-fatal accidents of less than twenty-six weeks 
in duration are also many, varying in the quinquennial periods 
from 58 per cent. to 101 per cent. on the numbers of the deaths 
from accidents, and on this point a mass of figures is given in the 
report. But the general conclusion to be drawn is that there are 
very great variations in the number and the proportions of the 
mining accidents, both fatal and less serious. It is well that we 
have these records of the largest of the permanent relief funds to 
add to the reports of the inspectors of mines, and thus to acquire 
a still fuller idea of the extent of the mortality in mines, and of 
the accidents that result. But the experience of the mining 
funds is as yet too short to enable us to judge as to the average, 
for in the periods —— before us in the largest fund there is 
a very great variation that cannot as yet be accounted for. 


DISCHARGING TORPEDOES, 


Iris well known that the problem how best to discharge White- 
head torpedoes presents considerable difficulty, and many attempts 
have been made to devise satisfactory mechanism. It appears 
that Messrs. Yarrow have settled the question so far as torpedo 
boats are concerned. Some interesting trials took place at 
Westminster on the afternoon of the 9th, in the presence of 
Admiral Sir Cooper Key, First Sea Lord, Rear-Admiral 
Brandreth, Controller of the Navy, Mr. George Rendel, and 
Mr. Nathaniel Barnaby, with a second-class torpedo boat 
recently built for the English Government by Messrs. Yarrow 
and Co., in order to illustrate the new system of steam impulse 
introduced by them. The gear is similar to that recently tested 
at Portsmouth with great success, it being found very superior to 
the plan previously adopted. The arrangement consists in 
building two troughs inclined at an angle of 5 deg. in the bow of 
the boat, which are provided with suitable ort for carrying 
the Whitehead torpedo. Aft of these troughs or guides are two 
long steel steam cylinders, 6in. diameter and 7ft. stroke, the piston- 
rods of which press against the ends of the torpedoes, and upon 
steam being suddenly admitted into these cylinders the oes 
ore instantly forced out with considerable velocity, the speed belag 


estimated at about fifteen miles an hour. If, therefore, the 
impulse is given when the boat is going twenty miles an hour, 
the collective speed of the torpedo upon entering the water is 
clearly thirty-five miles an hour. The arrangement is exceed- 
ingly simple, and under the entire control of the steersman. 
After the torpedo was fired several times the boat proceeded 
down the river with the Admiralty authorities, and the 
opportunity was taken to inspect the small launch driven by elec- 
tricity developed in accumulators manufactured by the Electrical 
Power Storage Company, the construction of which was fully 
explained by Mr. Volckmar, after which the Admiralty 
authorities inspected the Brazilian ironclad beimg built by 
Messrs, Samuda Brothers, returning to town in the torpedo boat. 


LITERATURE. 


[First Norice.] 
Equilibrio Interno delle Pile Metalliche. By L. Autrevi. Rome. 
1882. 


Tuis is an es to solve, with an approach to com- 
pleteness, the problem of finding the stresses in the 
members of bridge piers built up of clusters of metal 
columns braced together horizontally and diagonally. 
When the number of pieces in the structure is much greater 
than that absolutely required for stiffness, it is well known 
that the above problem is one of t complexity. 
Accordingly, the character of the book we have under 
notice is such as to require one to possess considerable courage 
before plunging into the thick of it, because here equations 
10in. long, and involving two dozen various symbols, are 
quite thick. The ordinary engineer would certainly run 
away in consternation, and give up bridge-building in 
despair, if he were to be convinced that a necessary pre- 
liminary were the solution, or even the comprehension of 
the meaning, of the set of closely-printed equations occupy- 
ing on 100 a space of Yin. by Gin. He would prefer 
to re-build the bridge every five years rather than under- 
take to understand and make use of these formule. If a 
bridge were designed according to them, and the manager 
of an insurance company were compelled to comprehend 
the principles of its construction before offering terms for 
its insurance against failure, he would assuredly charge a 
double premium, simply out of revenge for the headache 
he had suffered from in the effort. 

Such might be the sentiments of the ordinary engineer 
with regard to this book. Nevertheless, it is well worthy 
of consideration whether it is not the absolute duty of 
those engineers in leading positions who undertake the 
design and erection of such important works as the Tay 
and Forth bridges to face every difficulty of previous 
investigation, whether that difficulty be theoretical or 
practical. To obtain the best possible design for any one 
of such structures is worth infinitely more mental labour 
than is usually bestowed on it. After the design is 
complete, the construction and erection cost, say, £100,000, 
and the risk of failure or totally destructive accident is 
worth even more than that. The memoir under review 
needs, as already said, some labour to study it, and must 
have needed still more to write it; but probably the author 
would not refuse an honorarium of £500 for its prodic- 
tion as a piece of professional work, and another 
like sum would in all probability be accepted, not 
entirely without gratitude, for the trouble of apply- 
ing its conclusions to the numerical calculation of 
the elements of design for one of tbe important 
structures referred to. If, then, these conclusions are 
theoretically correct, and moreover are of useful applica- 
tion to such cases, it would evidently be a senseless policy 
to reject such assistance merely because it is offered in the 
shape of complicated mathematical equations. Repugnance 
to the employment of difficult mathematical investigation 
for important and expensive engineering works is not at 
all justified by the mere difficulty and tediousness of the 
process. The subsequent practical carrying out of the 
design is infinitely more tedious and expensive, and the 
saving of yo and risk that is possible in this subse- 
quent part of the work is immensely greater than the cost 
of the most careful imaginable preliminary theoretical 
investigation. There is one objection alone that can be 
reasonably urged against the most complete previous 
analysis of the matter in all its fullest complexity and 
down to its minutest detail. This one valid objection is 
that the brain of even the best educated engineer is rosa | 
powerful enough to seize in one comprehensive grasp all 
the manifold conditions that have a really important 
influence on the solution of the problem, and the over- 


gibility, and practicai easiness of the graphic method of 
investigating strains over the algebraic. One verges d 
noticeable point of superiority in the previous mode of cal- 
culation is that it becomes no more difficult and tedious 
with increased variability of the sections and the loads at 
the various parts of the structure. Thus there is no 
temptation to take short cuts to a result by assumin 
hypothetical conditions a great deal simpler than the ac 
ones; whereas in the algebraic treatment such an immense 
reduction towards simplicity is effected by the assumption 
of simple and symmetrical data—such as uniform distribu- 
tion of load, or uniform section—that the algebraist 
most frequently gives way to the temptation so obviously 
held out to him, and gives the solution of his problem 
upon data that are inconsistent with everyday practice, 
Throughout the first half of Allievi’s memoir the section 
of the vertical columns of the pier are sup to be 
uniform from top to bottom, the sections of all the hori- 
zontal bracing bars from top to bottom are supposed to be 
the same, and those of the inclined bracing bars are also 
taken as being all uniform and the same throughout the 
height of the pier. Now it is not unnatural to ask, Whatis 
the use of any refined investigation into the stresses if the 
structure is to be built according to such an extraordinarily 
unscientific design? No pier of great importance would 
now-a-days be built according to these data; and, if its 
importance be so small that, say, the economy obtainable by 
having all the pieces of one pattern be a ruling considera- 
tion, this simply means that the calculation of the stresses 
is of comparatively little importance, and their accurate 
calculation absolutely useless) Why, then, waste time 
and brain tissue upon a minute investigation of such a 
case? We find fifty-eight large double sized pages in the 
treatise under notice, every one crowded with equations 
devoted to this case. Of course the-simplicity and 
symmetry of the conditions are charming; the weight 
per foot of height of the pier is uniform throughout 
the whole height, the side pressure of the wind: is 
uniform from the base to the head, &. &. But, un- 
fortunately, the practical applicability of the results is 
limited to those cases in which precise calculations are not 
needed and are of no value. No doubt the results are 
highly interesting. It is in itself interesting to know that 
numerical results can be obtained without excessive labour 
by the solution of a large number of simultaneous equa- 
tions. Signor Allievi gives numerical examples of the 
working out of most of his equations. These are con- 
structed both for the case of the pieces meeting at a joint 
being all pin-jointed, and also for the case of the vertical 
columns being continuous from top to bottom. In the 
latter case the columns are treated as continuous girders, 
and the bending moments and tortuous inflexions caused 
by the lengthening of the horizontal bars are all calculated 
and allowed for in the final equations, The data for a 
numerical example on 23 are taken from the Viaduct 
Busseau by Nordling, the load on the top of the pier 
being 200,000 kilogrammes, and the section of one of the 
columns being 450 square centimetres. For this the 
lateral bulging deflections are calculated for each of the 
six joints between top and base. The largest of these is 
no more than ;4,;in. It is in consequence of these deflec- 
tions that the columns theoretically require to be treated 
as continuous girders, and not as different lengths pin- 
jointed together. The horizontal bracing bars are 44 
metres apart, and it is therefore evident that the above 
very small deflections are practically without influence in 
altering the stresses in the columns. Accordingly we find 
that the results calculated by Allievi for this example, 
taking the structure as pin-jointed, are almost identical 
with those found on the supposition that the column is 
stiff from top to bottom. Furthermore, it is well to note 
that the above small deflections are far within the limits 
of any possible accuracy of workmanship in a structure of 
this sort. Thus a theoretical calculation of the deflections 
at different points of the column founded on the sup- 
position of perfect fit between the parts—and this is the 
only supposition that can be made for such calculation—is 
really futile, because the deflections thus calculated are 
much less than those irregular initial deflections caused by 
— fitting, which from their nature it is impossible 


im 
to know. 


THE following are the conditions of the next competition for the 
Volta Prize of the Paris Academy of Science :—The prize of 
,000f.—£2000—founded by the decree of the 11th June, 1882, 
for the discovery or invention which shall render electricity 


sight of some of these at first sight almost trivial considera- 
tions not unfrequently wholly invalidates the conclusions 
arrived at by a complicated theoretical calculation, and 
makes the result deviate even further from the truth than 
what might bave been arrived at in -a much simpler 
method. The more complicated the calculation the more 
uncertain does its correctness become—the liability to 
error increases with the complexity. No doubt it is from 
errors arising in this way that mathematical investigation 
has been much discredited, and distrust in its utility rather 
widelyspread. We wish wecould believethat these prejudices 
all arose in this way, because there would in that case be a 
fairer chance of the rapid progress of the higher engineer- 
ing science, which would then become popular always in 
roportion to its own merits—that is, its own accuracy. 
But the fact unfortunately is that most of this prejudice 
is the result of ignorance, bad education, or want of edu- 
cation, and sheer inability to master any difficulty that is 
not of the lightest kind. 
Although Signor Allievi’s work is by no means a com- 
lete treatment of lattice bridge piers in which there is a 
large degree of “ redundancy,” still we think it is the most 
serious attempt that has yet been made in that direction by 
the simple analytic method. In a series of papers by Pro- 
fessor R. H. Smith, of Birmingham, on “The Calculation 
of Stresses in Redundant Structures,” which appeared in 
Tue Enaineer of 1880, the principles of these calculations 


-were fully stated, as also the mode of carrying them out by 
graphic constructions. A comparison of the methods: 


ven there with the long series of equations contained in 
Signor Allievi’s book shows the superior simplicity, intelli- 


lly applicable to one of the following applications :— 
Heat, light, chemical action, mechanical force, the transmission of 
messages, or the treatment of sick persons, will be awarded in 
December, 1887. The competition will remain open until the 
30th June, 1887, and scientific men of all nations are admitted to 
compete. 

CatcuTTA INTERNATIONAL EXHIBITION. — Communications 
recently received from the Vice-President of the Executive Com- 
mittee at Calcutta—the Hon. Colonel 8. T. Trevor, R.E., joint 
secretary, Government of Bengal Public Works Departmenit—are 
to the effect that all the necessary annexes in course of erection 
adjacent to the India Museum will be completed by July or August, 
A large space on the Maidan, facing the museum, has been enclosed 
and will be devoted specially to machinery in motion, agricultural 
implements, &c. Gas and water will be available throughout the 
building. The arrangements in regard to lighting are now under 
consideration. It is pro’ that, for this purpose, the electric 
light should be employed. <A deep reservoir, covering an area of 
nearly 90,000 square feet, will serve for exhibiting specimens of 
native boats, and for displaying diving apparatus, life-saving 
apparatus, including boats and steam launch machinery. The 
exhibition of Oriental jewellery will sw any previous display 
of the kind. In addition to the splendid collection lately shown 
at the Jeypore Exhibition there will be contributions from the 
Indian princes and nobles, who have all been asked to co-operate. 
The regalia of each potentate is to be shown aw The 
Public Works Department of the Government of India has com- 
municated with the Governments of the several presidencies and 
provinces requesting them to obtain from the way authorities 
under their control — rates for the carriage of goods intended 
for the exhibition. e interest shown in the undertaking by the 
foreign consuls, and the number of applications for space received 
from all parts, ensure the complete success of the exhibition as an 
international display. In oe the allotments of space, 


priority will be given in accordante with the dates of the applica- 
tions received through the official agent, 4, Westmirster-eh ’ 
Vietorle-strest, London, 
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the circumstance, and forthwith he becomes in their eyes a first- 
rate astrologer, who is to be consulted in season and out of 
season about lost spoons, lost babies, stray dogs, and evil omens. 
Thus meteorologists stand not alone in having greatness thrust 
upon them. A story is told about an Astronomer Royal who was 
80 often pestered to exercise his astrological powers, that he 
resolved to give a lesson to a woman whose teapot had been 
stolen, and who required the exercise of his occult arts to recover 
that same. It runs somewhat to this effect :—“ My good woman, 
I will do my best. You have a front door to your house, I see.” 
“Yes, sir,” replied she, curtseying. “In front of it is a path 
through the front garden,” he added, making this shot with some 
doubt in his own mind. “That’s true, too,” was the reply. 
“When you leave the gate you can turn either to the right or to 
the left,” said he. “ Perfectly true, that’s quite right,” responded 
‘the woman, whose faith in his wonderful powers was rising to 
summer heat, to borrow a meteorological expression. He then 
directed her to walk along the road, enter the gate of the first 
field on the right, dig deeply at a certain indicated spot near a 
corner formed by the hedge, and she would find her teapot. A 
few days later he saw the woman climbing Greenwich Hill, and 
tail-lashed himself into a state of moral elevation to lecture her 
on her credulity. “Well, my good woman, did you find your 
teapot?” “O, sir, I dug where you told me and found the 
teapot, and you are-the greatest astrologer that ever lived.” 
That Astronomer Royal could no more lose his fame than Mr. 
Scott’s department can at the present day. 


A BIG DAM. 


TE following account of the Villar Reservoir dam on the 
River Lozoya, by Mr. E. J. Theodore Manby, M. Inst. C.E., is 
from the “ Proceedings” of the Institution of Civil Engineers :— 
The Isabel II. Canal, which conveys to Madrid the waters of the 
River Lozoya, began originally at a point called Ponton de Oliva, 
where ihe required level was established by a dam 92ft. high. 
A supplementary dam, 16ft. high, was subsequently built at 
Navarejos, about three miles further up the river, and the canal 
prolonged up to that point ; but the combined capacities of these 
reservoirs proved insufficient to meet the growing requirements 
of the capital, and it was decided in 1869 to construct a large 
storage reservoir at Villar, about fourteen miles above Navarejos, 
capable of holding 20 million cubic metres—4400 million gallons. 
The construction of this dam began in June, 1870, and ended in 
1878. The dam is curved in plan to a radius of 440ft., the 
convexity being, of course, on the up-stream side. The total 
length of the dam at the top, measured along this curve, is 
546ft., out of which a length of 197ft. on the right bank is 
8ft. 3in. lower than the remainder, thus providing an outlet for 
the overflow of the reservoir. The overflowing water is 


directed down the valley, and kept from falling on the foot of 
the dam by a guide-wall 60ft. long, running radially to the 
curve of the dam, from the inner end of the outlet. An 
iron bridge, consisting of twelve spans of 16ft., runs across 
the outlet, carrying a roadway which continues along the 
top of the higher portion of the dam. It was necessary to 
provide a crossing for horses and foot passengers over the dam, 
to replace the Villar bridge drowned by the reservoir. The 
maximum height of the dam in the centre of the valley, from the 
bed of the river to the highest level the water can attain, i.c., 
the level of the overflow, is 162ft. lin. The higher portion of 
the dam rises to 8ft. 3in. above this level, and is provided with 
parapets. The figure of the cross section of the dam can be very 
approximately described as follows :—The inside or up-stream 
face is vertical from the line of the highest water level toa 
point 84ft. 3in. below, whilst the outer or down-stream face 
batters at an irregular rate down to the same level. The thick- 
nesses down to this level run as follows :—At and above over- 
flow level, 14ft. 9in.; at 10ft. below overflow level, 16ft. 5in.; at 
20ft. below cverfiow level, 19ft. 4in.; at 30ft. below overflow 
level, 24ft. 3in.; at 40ft. below overflow level, 30ft. 2in.; at 50ft. 
below overflow level, 36ft. 9in.; at 60ft. below overflow level, 
44ft. 8in.; at 70ft. below overflow level, 52ft. 10in.; at 80ft. 
below overflow level, 61ft. 4in.; at 84ft. 34in. below overflow 
level, 65ft. llin. From 84ft. 3}in. below overflow level the 
inside face batters 1 in 3°57, and the outside face continues with 
a uniform batter of 1 in 1°163, till they respectively strike the 
rock in the bed of the river. Two galleries run through the 
dam at a depth of 143ft. below overflow level. Each of these 
has a clear inlet area of 19 square feet divided into two compart- 
ments, closed by sluices governed from a central tower built on 
to the inner face up to the level of the roadway. These sluices 
are worked by hydraulic power derived from a spring found 
on one of the banks, 2000ft. distant from and about 200ft. 
higher than the dam. The strain on each sluice rod with a full 
reservoir is 84 tons. 

Besides these two galleries, four tunnels have been driven 
through the rocky sides of the valley to provide an outlet for 
flood waters,and avoid, if possible, the higher overflow coming into 
use. Two of these issue from the same level as the galleries, a 
third one from a point 50ft. higher, and a fourth from a point 
77%. higher. The whole dam is built of hydraulic rubble 
masonry, except the lower of the tower and the top course 
of the dam, which are of ashlar. The total cost of the reservoir, 
including the bridge and the tunnels, was £80,556. The 
materials were supplied by contractors, and cost £42,000. The 
construction was executed by day labour, and cost £38,566. The 
sectional area of the dam from overflow level down to a hori- 
zontal line 162ft. lin. below is 1275 square yards, and may be 
considered as a fairly light one. The Furens dam, which is of 


about the same height—164ft.—only measures about 1200 
square yards in area, but the 


dam, if carried up to the 


height of 164ft.—which emergency was contemplated and pro- 
vided for by its designers—would present an area of 2130 square 
yards. The type calculated in Krantz’s work for a height of 
164ft. has about 1330 square yards area, 

The Villar dam is slightly narrower at the base than the Furens 
dam, and much narrower than the Gileppe dam, or Krantz’s 
type. Its thickness at 162ft. below overflow is about 154ft. The 
Furens dam measures 159ft. at the corresponding depth, accord- 
ing to the plate in Krantz’s work, and the Gileppe 216ft. The 
Krantz type, for a height of 164ft., gives 185ft. as the proper 
thickness at base. Fig. 1 represents the comparative outline of 
the sections of the Gileppe, Furens, and Villar dam. Krantz’s 
type is figured in dotted lines. The outline of the Furens dam 
has been taken from Krantz’s work. (For full account of this 
reservoir and dam see THE ENGINEER of the year 1876). That 
of Gileppe dam has been plotted from the dimensions given in a 
notice printed in these “Minutes,” vol. xlviii, p. 312. The Villar 
dam was designed and constructed by Mr. José Morer, chief 
engineer to the Spanish Government. 


THE TREVITHICK MEMORIAL. 


THE pinion copy of the minutes of the ting of the Trevi- 
thick Memorial, held at the Institution of Civil Engineers on 
April 10th, 1883, will interest many of our readers :—Present : Sir 
Andrew Clarke, R.E., Major-General; Messrs. Hyde Clarke, 
Alfred Edward Cowper, C.E., Percy G. R. Westmacott, C.E., 
Trueman H. Wood, B.A., Henry Chapman, C.E., William Adams, 
C.E., Joseph Tomlinson, C.E.; Major John Davis, F.S.A. Major- 
General Sir Andrew Clarke, R.E., was requested, and kindly con- 
sented, to take the chair. 

The hon. secretary read the communication he had received 
from Mr. Husband, the hon. secretary of the Cornish sub-committee, 
as to the views of that committee, embodied in the following reso- 
lution :—‘* While we entirely approve of the suggestion of raising 
a statue to Trevithick in Westminster Abbey, we are strongly of 
opinion that the great aim should be to raise such a fund as would 
lead to the establishment of scholarships for the assistance of the 
education of young men of talent with a view to qualify them to 
take good positions in their professions as mining or engineers, the 
fund so raised to be designated the Trevithick Memorial Fund ; 
and it is believed that if such a fund is established it would be 
kept permanently open for further contributions.” After some 
discussion, the following resolution was proposed by Mr. Henry 
Chapman and seconded by Mr. Percy G. Westmacott, and carried : 
“Tt was resolved to raise a fund for the erection of a statue to the 
memory of Richard Trevithick, and further to provide a fund for 
the establishment of scholarships bearing his name, such scholar- 
ships to aid in the technical education of young men to qualify 
them for the profession of mining and other engineering.” The 
hon. secretary was instructed to write to Mr. Husband, informin 
him that the committee substantially agree with the proposals o 
the Cornish sub-committee, and proposed and the above 
resolution. 

The following further business was then proceeded with :—Mr. 
Henry Chapman proposed and Mr. William Adams seconded, that 
Mr. James Pomlent President of the Institution of Civil Engi- 
neers, Mr. Percy G. R. Westmacott, President of the Institution 
of Mechanical Engineers, and Mr. W. Bolitho, chairman of the 
Cornish Sub-committee, be the trustees for the Trevithick 
Memorial Fund; carried. Proposed by Mr. J. Tomlinson, and 
seconded by Mr. Edward Alfred Cowper, that the bank for the 
fund be the Imperial Bank, Victoria-street branch; carried. Pro- 
posed by Henry Chapman, and seconded by Major John Davis, 
that employers of labour be requested to allow penny subscriptions 
from their workmen; carried. Proposed by Mr. Hyde Clarke, and 
seconded by Mr. Joseph Tomlinson, that the thanks of the meet- 
ing be given to the Council of the Institution of Civil Engineers 
for the use of their room for the meeting; carried unanimously. 
Proposed by Mr. Chap » and ded —— John Davis, 
that a vote of thanks be given to Major-General Sir Andrew 
Clarke for his conduct in the chair. 

Tre following gentlemen were appointed as executive committee to 
meet to carry out the views of the general committee, approve forms, 
&c.:—Major-General Sir Andrew Clarke, R.E., Sir Frederick J. 
Bramwell, F.R.S., Messrs. William Adams, C.E., Hyde Clarke, 
Alfred Edward Cowper, C.E., William Husband, C.E., Joseph 
Tomlinson, C.E., Percy G. R. Westmacott, C.E., Trueman 
Wood, B.A., Henry Chapman, C.E., hon. treasurer, and Major 
Jobn Davis, F.S.A., hon. secretary, three to form a quorum. 

Phe hon. secretary was requested to send to the hon. secretary 
of the Cornish Committee the minutes of the meeting. 


FREEBOARD. 


Tue following instructions to surveyors of ships have been issued 
by the Marine Department of the Board of e:— 

1.—The Board of Trade are advised that in a ~ number of 
cases the freeboard assigned to ships as shown by the load-line 
disc is sufficient. 

2.—They are also advised that in many cases the freeboard 
assigned is insufficient. 

3.—In order to concentrate the efforts of the staff on those cases 
only in which the freeboard assigned is insufficient, the Board have 
decided to adopt the following plan. 

4.—They intend to obtain and record in an Alphabetical List of 
Ships the freeboard assigned in each case by the owner’s load-line, 
the freeboard assigned in any case by the Committee of the Society 
of Lloyd’s Register of British and Foreign Shipping, and the free- 
board which would be given by the Board of Trade tables. They 
will commence with steamships. 

5.—They are therefore prepared to receive from owners any 
information they may desire to forward to the Marine Department, 
in the case of any ship, with a view to enable the Department to 
indicate how far the load-line as marked by the owners is or is not 
in such a position as would meet the views of the Department and 
its advisers. 

6.—Forms in which this information can be inserted may be 
obtained, free of any charge, at any Board of Trade Office, Custom 
House, or Mercantile Marine Office in the United Kingdom. 

7.—On consulting the above lists, which will contain in el 
columns the three freeboards, viz., the owner’s freeboard, the free- 
board of Lloyd’s Register Committee, and the freeboard according 
to the Board of Trade tables ; the wot y will know how to act, 
and the owners will have the means of knowing whether there is 
any probability that their ships will be detained for overloading by 
the Board of Trade surveyor. 

8.—Those owners whose own load-lines are in accordance with the 
Board of Trade tables will know that their ships will not be inter- 
fered with by the Board of Trade staff on account of overloading, 
so long as their marks remain visible in the same position, and so 
long as the ships are so loaded as, when in salt water, not to be 
immersed beyond the centre of the load-line disc. 

9.—The freeboard, as determined by the Board of Trade rules, 
will be—(1) The freeboard for summer; (2) The freeboard for 
winter; (3) The freeboard for Atlantic voyages in winter. ? 

10.—The summer freeboard, according to the sames rules, will, 
as a matter of course, include the freeboard for voyages in summer 
weather all over the world, and the winter freeboard will be the 
freeboard for voyages in winter weather all over the world, except 
in the North Atlantic. 

11. The surveyors will circulate this notice widely amongst the 
shipowners in their ports and districts, and distribute the forms 
referred to herein, T. H. FARRER, Secretary. 

Tuomas GRAY, Assistant Secretary, 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE quarterly meetings of the iron trade this week have been 
attended ny sellers and buyers from many of the chief distant 
centres, e amount of business resulting has not at present been 
of great importance. Still, the course of prices baving been ascer- 
tained, it is anticipated that during the next few weeks a fuir lot 
of new work will “ placed. Among the customers for manufac- 
tured iron, export merchants are expected to be prominent, 

At the Wolvahanaten meeting on Wednesday the all-mine 
pig-makers, influenced mainly by the action of the Lilleshall Iron 
Company, Shropshire, determined to re-declare last quarter's 
prices of 85s. for cold-blast pigs, and 65s. for hot-blast. For best 
prey pigs a few hot-blast makers are getting 67s. 6d. The demand 
is dull, and stocks are increasing on makers’ hands. One Stafford- 
shire firm is known to have a stock of some 6000 tons, notwith- 
standing that production has of late been curtailed. The Lilleshall 
Company is turning out some 1100 tons a week from three hot- 
blast and two cold-blast furnaces. 

Part-mine pigs were tame at 50s. to 45s., and common pigs 
were 40s, to 38s. 9d., less 24 per cent. Forty-five shillings was the 
quotation for the Willingsworth brand. Recent extensive sales of 
Pigs produced in other districts made against a large business being 

one by the vendors of these descriptions at this week’s gatherings, 

Still prices were pretty firm. Lincolnshire and Derbyshire sorts 
were quoted 50s., though 48s. 9d. was nearer the actual selling 
price. Northampton pigs were about 47s. 6d. Hematite holders 
announced 62s. 6d. 65s., according to brand. Ulverstone 
hematites and Froude—Wrexham—amine iron were both offered at 
65s., whilst Thorncliffe—South Yorkshire—pigs were firm at 60s, 
delivered. 

The marked iron houses on Wednesday announced no alteration 
on the quarter. Bars, consequently, were re-declared at £8 2s. 6d, 
for the Round Oak brand, oa £7 10s. for those of the other firms, 
Sheets and plates rolled by the same makers were £9 per ton, 
The demand was not reported as brisk, whether on home or foreign 
account, for iron of this quality, but makers expressed hopefulness 
as to the future. 

Makers of di and finished iron resisted 
attempts by merchants or other buyers to reduce prices below the 
level of the last fortnight or so. They declared that there was 
absolutely no room for making any concessions, and there can be no 
question that they spoke the plain truth. Bars of medium quality 
were £7 to £6 10s,, and common bars ranged from £6 10s. to £6, 

Hoop and strip makers reported a fair demand, in much part on 
shipping account. makers demanded £7 to £6 15s. for hoops, 
but others were content with £6 12s. 6d. to £6 10s. at works. Gas 
and nail strip was a minimum of £6 7s. 6d. to £6 5s. 

Makers of sheets for galvanising and working up p said 
that orders still hang fire, particularly from the vanisers, 
Singles were £7 15s. upwards; doubles, £8 5s. to £8 7s. 6d. and on; 
and lattens, £9 5s. to £9 10s. nominal. Galvanised sheets were 
weak. The Birkenhead Galvanising Company officially quoted 
their sheets of 22 to 24 w.g. at £13 5s. to £13 7s. 6d. f.o.b. Liver- 
pool, and reported themselves with plenty to do. 

At Birmingham this—Thursday—afternoon the prices declared 
at Wolverhampton were confirmed in every particular. No altera- 
tion was made. The coalmasters determined to call the men’s 
delegates together next Thursday to consider the question of a 
and prices. The Welsh tin-plate makers met, and fixed Welsh 
cokes at 16s. per box in Liverpool, and charcoals, 20s. The 

vanisers met and determined, as far as possible, to restrict pro- 

uction. They refused to quote prices. 

Ironstone was quiet, though there had been some recent good 
sales. Agents for Northampton sorts quoted them 5s. 9d. to 6s. 
delivered into this district. For North Staffordshire purple ore 
17s. was asked. Coal was without change on the basis of 11s. per 
ton for the Earl of Dudley’s blast furnace descriptions, Inferior 
furnace coal was to be had at 9s. 6d. Good mill and forge coal 
was 8s., and common forge 7s. to 6s. 6d. Cokes were quoted 24s. 
for best foundry Durham sorts, and 15s. 9d. to 16s. for those of 
South Yorkshire. 

The post of assistant inspector of mines for South Staffordshire 
and East Worcestershire, under Mr. W. B. Scott, chief appecien, 
has been given by the Home Secretary to Mr. W. H. Pickering, 

istant ger of Rainford colliery, St. Helens, Lancashire. 

Mr. Pickering obtained a manager’s certificate in June, 1881. 

All the coal districts of England and Wales were, it is claimed, 
represented at a national conference of miners held during the 
first three days of this week in Birmingham to receive reports on 
the result of the national ballot on restriction of output suggested 
by the Leeds Conference in December, and to determine whether 
restriction should be enforced or not. The proceedings were con- 

e export ein wares is opening quietly but steadily, 
and this year, as at this time last year, re is leading the wa 
with some spirit. Australia promises well if manufacturers wi. 
only bide their time, and not flood the place with goods before 
they are needed. Prices are still much against makers, but there 
is a tendency towards strength by a disposition to restrict make on 
ag of firms in one or two leading branches. 

olverhampton has been fairly successful in tendering for the 

Admiralty work just distributed. A half-year’s supply of black 

ironmongery and boats’ ironwork is ngst the i most 

recently secured. 

The Birmingham Chamber of Commerce are agitating for legis- 
lation on deeds of partnership similar in its nature to the Bills of 
Exchange Act, 

The meeting of the Railway and Canal Traders’ Association to 
be held in London on the 17th inst. will be of considerable im- 
portance to this—our Birmingham correspondent writes—district, 
and deputations will attend representing the Chambers of Com- 
merce of Birmingham and other towns hereabouts. It will be 
considered how best to proceed to induce the Government to deal 
this session with questions at issue between railway traders and 
railway companies. 

The engineering work undertaken by the waterworks depart- 
ment of the Wolverhampton Corporation at their Cosford station 
is now nearly completed. The engine expenses during the last 
financial year have been £2700. e total working expenses for 
the year have been £9519, and the department have made a net 
profit of £1563. 


NOTES FROM LANCASHIRE, 


(From our own Correspondent.) 

Manchester.—Business generally in the iron market has been 
so largely held in abeyance pending the result of the quarterly 
meetings this week, that very little opportunity has been afforded 
of fairly testing the actual condition of trade. What change there 
is in the market, it is certainly not in the favour of sellers; there 
is every indication that pig iron makers, who for several weeks 
past have found it impossible to secure orders on the basis of their 
present quoted rates, will have to meet buyers with some con- 
cession, whilst in finished iron merchants have been so freely 
underselling the makers as to induce the expectation that prices 
will have to give way in this direction also. 

At the Manchester market on Tuesday, inquiries for either 
or manufactured iron were v few, and both buyers and sellers 
seemed to be holding back until after the Thursday’s Birmingham 
meeting. For pig iron quotations were little more than nominal. 
Lancashire makers were asking 47s. 6d. to 48s., less 24 for forge 
and foundry qualities delivered equal to Manchester, pending any 
revision of list rates which may be made after the quarterly meet- 
ings. In district brands prices were a trifle er as regards 
Lincolnshire, which was offered at about 45s, 4d, to 46s, 4d., less 
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THE ENGINEER. 


delivered ; for Derbyshire, which is practically out of this 
market, prices ranged from 47s. 6d, up to 50s., less 24 for forge 
and foundry qualities delivered here when asked. 

In finished iron there was very little buying going on. Generally 
the Lancashire makers are able to keep their forges going from hand to 
mouth with the orders coming in, but in some cases they are very 
badly off for work, and frequent stoppages of the mills are neces- 

. Prices var id oy L hire bars delivered into 
the Manchester district can be bought at as low as £6 2s. 6d., with 
£6 5s. about the average figure asked by makers, and North Staf- 
fordshire bars for prompt specification can be readily bought at 
£6 5s,, although some of the makers have been holding out for 
£6 7s. 6d. per ton. a. 

Apart from special work, such as fireproof construction for the 
new cotton mills which are being built in the district, ironfounders 
are only very moderately employed, and prices, which are already 
cut very low, show a tendency towards weakness, 

Brassfounders report busi as moderate, In some cases they 
are busy on locomotive work, but for general engineers’ fittings 
the demand does not appear to be quite so good as it has been. 

The engineering trades remain in nearly the same position as last 


Frontier Railway. The prices ranged from £4 18s, 6d. per ton of 
Messrs. Krupp, n, to £6 per ton of other makers, free on board 
at port of shipment. Messrs. Cammell and Co., of Sheffield, were 
a fraction under £5, and two other English tenders were £5 5s. and 
£5 14s. respectively. 

Messrs, Jones and Colver, of the Continental Steel Works, have 
important orders in hand for the tool steel, files, hammers, vices, 
&c., required for both the Forth and Tay bridges. The Steel 
Company of Scotland is making the steel plates. Messrs. Tan- 
credi, Arrol, and Co., Glasgow, are the contractors for the Forth 
ae and Messrs, Arrol and Co, for the re-building of that over 
the Tay. 

The disputes in the file and razor trades remain unsettled, At 
present 300 file cutters are on strike, and by Saturday this number 
will be increased to 500. The organised trades of the country are 
assisting the file workers to resist the reduction of 10 per cent., and 
the engineers, ironfounders, and printers have already voted sums 
of money in support of the men who are ‘‘out.” The razor 
operatives are generally succeeding in getting their 10 per cent. 
advance, with the intimation, however, that when the trade again 
b depressed it will be taken off. 


reported. Orders are still coming in pretty freely to machine tool- 
makers, and there is no falling off in the activity connected with 
locomotive building and marine oupnerring. Small engines of the 
hot-air and water motor type continue in demand for various pur- 
poses. A water motor is ing made by Messrs, W. H. Bailey and 
Co. for one of the Oldham collieries, where it will be employed for 
underground haulage, and be driven by the pum up drainage 
water under a fall of 200ft. The same firm have also just executed 
a contract for the Goole Local Board for flushing the sewers, in 
which a hot-air engine is employed to drive the pumps. 

In the coal trade the reduction in prices announced last week by 
the leading Manchester firms has naturally tended to weaken the 
market, and concessions here and there have been necessary. 
With, however, a fairly good demand maintained as a rule, and no 
material accumulation of stocks going on, there bas not as yet 
been anything like a general giving way in prices, and at the pit 
mouth quotations average about as under :—Best coal, 9s. 6d.; 
seconds, 7s. 6d, to 8s.; common house fire coal, 6s. 6d. to 7s.; 
steam and forge coal, 5s. 6d. to 6s.; burgy, 4s. 6d. to 5s,; and 
good ordinary slack, 3s, 6d. to 4s. per ton. 

Shipping has been a little more active; but Lancashire steam 
coal, delivered either at Garston or Liverpool, can still be bought 
readily at 7s. 6d. per ton, 

For coke there is a fair demand, with prices at the ovens in the 
Manchester district yee. ad 7s. to 9s. for common, and up to 
lls. and 12s. for best foundry cokes, 

Barrow.—The business transacted during the past week in the 
hematite pig iron market has been small comparatively, and with 
no advance on that of the past few weeks. Prices are not quotably 
altered. Any alterations in this respect, at least in the way of an 
advance, can scarcely be hoped for for some time to come, as the out- 

ut considerably exceeds the demand, and stocks are accumulating. 
ers do not show any desire at present to limit the production. 
The tonnage sent by rail and sea is by no means heavy, but the 
steel mills are using very largely, and makers of Bessemer have 
some large deliveries to plete in tion with steel makers. 
No, 1 Bessemer is quoted at 53s. per ton; No. 2, 52s.; and No. 3 
forge, 51s. A few sales have been effected at figures a trifle less 
than these, but that is only in cases where makers wish to realise 
stocks. There does not appear at present to be any chance of an 
early revival of brisk trade. The steel trade is very busy and 
further orders are being secured, especially in the rail department. 
Tron ore rather quiet at late rates. Other industries undisturbed. 
The Furness Railway Company have decided to extend the Channel 
wall at the Ramsden Dock, Barrow, by about 300ft. The work 
has been let to the executors of Mr. Gradwell. The wall will be 
built of masonry and brick. 


THE SHEFFIELD DISTRICT. 


(From Our Own Correspondent.) 

AN analysis of the Board of Trade returns for the quarter just 
ended brings out some interesting facts in reference to trade in the 
Sheffield and South Yorkshire district. In hardware and cutlery, 
during March last there was a very serious falling off as compared 
with March, 1882—from £377,637 to £338,803, and it is noteworthy 
that the decreasing markets are Russia, Germany, France, Spain 
and Canaries, United States—from £52,183 to £34,205—Brazil. 
British possessions in South Africa—from’ £19,762 to £10,492—and 
Australia. The only increasing markets are, Holland, increase 
£22; Foreign West Indies, increase £211; Argentine Republic, 
increase £2208; British East Indies, from £30,419 to £33,163; and 
other countries from £83,625 to £85,784. The decrease on the 

uarter is only £29,963, the totals being for the March quarter, 
1882, £1,005,382, and for 1883, £975,418. 

Turning to steel rails, there is an increase on the month, and a 
falling off on the quarter, Russia, Germany, and Sweden and 
Norway have done no business with us during last month; in fact, 
with the exception of Russia having £1000 value in 1882, there has 
been no trade in steel rails with these countries for three years. 
The United States show a tremendous falling off. During March, 
1882, the value exported was £127,369, while last month it was 
only £24,240. The quarter ending March, 1882, showed a value 
of £366,092; quarter ending March, 1883, £77,272. Last month 
Brazil took £22,406 value in steel rails, as compared with £30,860 
in March, 1882; the quarters showing £92,164 and £53,065, or a 
falling-off amounting to nearly £20,000 for 1883, Chili, on the 
other hand, is an improving market, £127, £2915, and £6953 for the 
months of March, 1881-2-3, respectively. British North America, 
which exported £17,158 in March, 1881, fell away to £118 in 
March, 1882, and is now £14,301. British East Indies is at present 
a great market for steel rails, For the quarter ending March, 
1881, the value sent there was £36,474. is was increased in 
1882 to £170,872, and in 1883 to no less than £264,878. Austral- 
asia has also increased very materially, the value being, 1881, 
£110,159; 1882, £147,600; 1883, £170,541. The total value for 
the quarter was £1,112,934, as compared with £1,123,946 for the 
corresponding quarter of 1882. 

Thanks to Dr. Webster, the United States Consul here, I am 
enabled to state precisely how the Sheffield exports to that country 
have run during the last three months. The total value for the 

uarter ending March Jast was ,655, as compared with 

$334,671 for the corresponding quarter of 1882—a falling off in 
value of no less than £130,016. Steel was exported to the amount 
of £85,463, and cutlery £62,737, thus a | a decrease in steel 

ual to £21,861, and in cutlery of £1171. It is evident, there- 
fore, that the great decrease has been in rails and other heavy 
goods, but it is long since the returns showed so startling a decline. 

The miners have at length had their ballot on the policy of 
restriction, In the Derbyshire districts 19,000 ballot papers had 
been distributed, and replies have been received from about half 
the number. The results are :—For restriction, 8445; against, 28 ; 
neutral, 1198. In Yorkshire the figures have not been permitted 
to transpire, but the officials state the result of the ballot papers 
sent in to be that only about 10 per cent. of the miners are against 
restricting the output. It is therefore certain that a determined 
effort will be made to carry out the proposal to work only eight 
hours a day from bank to bank, and five days a week. 

House coal is still briskly called for, and prices remain as in 
winter. Messrs, Newton, Chambers, and Co., Thorncliffe Collieries, 
who do the largest trade with London from South Yorkshire, are 
at present quoting at the pits:—Best Silkstone, 12s. 5d. per ton; 
thin seam, lls. 2d.; Silkstone nuts, 8s, 3d.; Silkstone brights, 
9s, 1d. In engine slack is making 5s. 9d. at 
bd wis steam coal, 5s. 6d.; steel coke, 12s, 10d.; and hard coke, 


Ten English and Continental firms recently competed for 11,000 
tons of steel rails and accessories for the Salamanca and Portuguese 


The Sheffield Gas Company is at present promoting an exhibi- 
tion of gas apparatus for heating, cooking, and other purposes. 
It was opened by the Mayor, Mr. M. Hunter, on Tuesday, and is 
exciting a good deal of interest. 


THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

THE quarterly meeting of the Cleveland iron trade was held at 
Middlesbrough on Tuesday last. There was a good attendance, 
but not much business was done. Buyers freely offered 39s. 9d. 
per ton for No. 3 g.m.b. for prompt delivery, but neither makers 
nor merchants would take less than 40s. Several sales were 
effected then and since at the latter figure, and it is now thought 
that an advance in price may take place shortly, as the shipments 
are very satisfactory, and the Glasgow market shows signs of 
improvement. 

m the above occasion the Middlesbrough Fire-Brick Company, 
Limited, exhibited samples of its fire-bricks, blast furnace lamps, 
&c., made at Middlesbrough from clay brought from Scotland 
sea. This company, which has only recently established itself, is 
now well supplied with orders for ordinary sized bricks, special 
blocks for gas retorts, soaking pits, cupola lining, and so forth. 

On Monday night Messrs. Connal and Co. had 81,585 tons of 
Cleveland pig iron in their store at Middlesbrough, being a decrease 
for the week of 310 tons. The stock in their Glasgow store on the 
same date was 583,747 tons. 

The shipping season has now fairly commenced, The quantity 
of pig iron sent from the Tees up to Monday night was 23,446 tons. 
Last month during the same re the quantity was 21,468 tons, 
and in April, 1882, it was 21, tons, 

The advanced prices are being fully maintained for manufactured 
iron, and consumers are giving out their orders more freely. Ship 

lates are £6 5s. to £6 10s. per ton, f.o.t. at makers’ works ; ship- 

uilding angles, £5 15s.; and common bars £6; all less 24 per cent. 
na so ddled bars are £3 15s. to £3 17s, 6d. net, on trucks at 
wor! 

In accordance with the resolution come to at a recent meeting 
of the Board of Conciliation and Arbitration, the whole of the 
works connected with the board were laid idle on Monday last. 
During the next six months each man will work only ten shifts per 
fortnight, instead of eleven, as heretofore. Two or three firms in 
the district, not bound by the decisions of the board, are endea- 
vouring to resist the restrictive policy. The men employed at 
these works are, however, in favour of doing as their comrades 
elsewhere do, and have given their employers a week’s notice to 
that effect. 

The colliery deputies in Northumberland have adopted a sliding 
scale, which gives them an immediate advance of P per cent. on 
present wages. 

The works of the North-Eastern Steel Company, which are being 
erected at Middlesbrough, are fast approaching completion, and it 
is hoped that the first blow will be made early in May. The com- 

ny has four 10-ton converters, capable of turning out about 
5000 tons of basic steel per week. Machinery has been put down 
for rolling the whole of this into rails, slabs, blooms, and billets. 

In the Chancery division of the High Court of Justice on Satur- 
po ha Vice-Chancellor Bacon granted an order for the com- 
pulsory winding up of the business of the South Bank Iron Com- 
pany, Limited. 

The official accountants appointed by the ironmasters, blast 
furnacemen, mineowners, and miners, under the sliding scale 

ement to ascertain the realised of 
Cleveland pig iron, issued a joint certificate on Saturday last. This 
shows that the net average invoice price of No. 3 Cleveland pig 
iron for the three months ending March 31st was 42s. 0°25d. per 
ton. This is a reduction of 1s. 6°10d. per ton on the previous 
quarter. The district tonnage rate for mining will be 10°75d. per 
ton for the next three months, as against 10°94d. per ton during 
the past quarter. The underground datal men have been receiving 
14°40 per cent. above the standard. They will now be reduced to 
12°50 per cent. above it. Surface labourers will be reduced from 
11°52 per cent, to 10 ee cent. above the standard. The wages of 
men at the mines will therefore be reduced 14 to 2 per cent., but 
there will not be any alteration in the wages of blast furnacemen. 

The gentlemen interested in the establishing of a school of science 
at Middlesbrough held another meeting on Monday last. It was 
decided to purchase a site of land of 600 square yards area, 
situated at the corner of two of the principal streets. The price 
agreed was one guinea per square yard. A further meeting will be 
held in three weeks to consider the best means to raise 
sufficient funds for erecting the necessary buildings, and afterwards 
for carrying on the school, 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE iron market, which was very dull and lifeless up to the 
close of last week, warrants touching 46s. 10d. per ton, became 
rather more active at the beginning of the present week. Under 
the impression that warrants had at length reached their lowest, a 
number of operators manifested a desire to purchase; but it was 
very difficult to impart any permanent strength to the market. 
The fact is that the foreign trade so faris disappointing. Although 
the quantity of pig iron despatched in the course of the past week 
is not much smaller than that of the corresponding week last 
year, the exports to date since the beginning of the year show a 
decline of about 8000 tons. The demand from the United States 
is much inferior to what was anticipated, and it is vain to expect 
that the value of pig iron will materially improve until the foreign 
trade gets into a better position. At home the inquiry for pigs for 
consumption is large and steady, but the makers are producing 
more iron than is sufficient to meet current wants, and as the 
decrease in Connal’s stocks this week is less than usual, the feeling 
in pig iron circles is by no means very cheerful. 

usiness was done in the warrant market on Friday forenoon 
at 46s. 10d. and 46s, 104d. cash, and 47s. to 47s. 1d. one month. 
The afternoon’s figures were 46s. 104d. to 46s. 10d. cash, and 
47s. 14d. to 47s. 1d. one month. On Monday forenoon transac- 
tions were effected at 46s. 104d. to 46s. 94d. cash, and 47s. 1d. one 
month, the afternoon a being 46s. 10d. to 46s, 94d., and 
46s. 114d. cash, and 47s. eight days, and 47s. to 47s. 14d. one 
month. Business was done on Tuesday forenoon at 46s, 114d. to 
47s. 14d. cash, and 47s. 24d. to 47s. . one month, the tone of 
the market being quiet in the afternoon, On Wednesday business 
was done at from 47s. to 47s, 34d. cash, and 47s, 54d, one month. 
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To-day—Thursday—transactions took place at 47s, 14d. cash, and 
47s. 33d. one month. 


_ It is noticeable that there is a steady improvement in the quan- 
tity of Cleveland pig iron being consumed in Scotland, and, as a 
consequence, the arrivals which, several weeks ago were very far 
behind, are now gradually in ing. 

The prices of makers’ iron are a little easier, as follows :— 
Gartsherrie, f.o.b., at Glasgow, per ton, No. 1, 61s. 6d.; No. 3, 
55s.; Coltness, 638. 6d. and 55s.; Langloan, 64s. 6d. and 55s.; 
Summerlee, 61s. 6d. and 51s. 6d.; Chapelhall, 60s. 6d. and 54s.; 
Calder, 62s. 6d. and 52s. 6d.; Carnbroe, 55s. 6d. and 50s.; Clyde, 
51s. 6d. and 49s. 6d.; Monkland, 48s, 6d. and 46s, 6d.; 
48s, 6d. and 46s, 6d.; Govan, at Broomielaw, 48s. 6d. and 
46s. 6d. ; Shotts, at Leith, 64s, and 56s.; Carron, at Grangemouth, 
518.-—sp y ted, 58s. 6d.—and 48s. 6d.; Kinneil, at 
Bo'ness, 48s. and 47s.; Glengarnock, at Ardrossan, 55s. and 49s.; 
Eglinton, 49s. and 47s.; Dalmellington, 50s. and 49s, 

The engineering trades are all very busy, with scarcely so many 
orders coming forward as of late. In some cases engineers are 
about to extend and improve their works, and I am informed that 
an effort will shortly be made to provide better facilities for the 
construction of land engines in Beas. Here engineers are 
rather behind those of the English manufacturing centres in their 
appliances and methods of working, although they appear to be as 
far ahead in the marine department. 

There is a good demand for coal for shipment at all the ports on 
the west coast. The miners here give notrouble. They have been 
earning fair wages, with very little broken time, and appear to be 
more prosperous than when they were earning higher pay and 
occasionally going on strike. In Fife and Clackmannan the 
inquiry for coals for shipment has been on the increase, and some 
of the masters have now a prospect of getting rid of a portion of 
the stocks that had accumulated at the collieries. The opening 
up of the Baltic trade will have an improving effect. There is a 
good demand on the part of the Continent, and the low prices 
which prevail are attracting business from ports on the south side 
of the Firth of Forth; the port of Leith is the one most affected 
in this way. At Grangemouth 2700 tons of coals were shipped in 
the course of the week, while 3000 were despatched at Bo’ness. 

The dispute in the mining trade of the Lothians is watched with 
keen interest all over the mining districts. Were it not that the 
masters in Fife were obliged to reduce wages very early in the 
season owing to dull trade, the reduction in the Lothians might 
have been postponed until a considerably later date. But, in 

resent circumstances, the colliery owners in Mid and East 

thian have been compelled to lower the miners’ pay in order 
that they might have a chance of competing with the masters of 
Fifeshire. The strike in the Lothians not been general, but it 
yet has affected a large number of men, whose families are in many ~ 
cases in destitute circumstances. 

There is a marked improvement in the house-building trade, 
particularly in the larger towns of Scotland. 


WALES AND ADJOINING COUNTIES 


(From our own Correspondent.) 

A Goop deal of interest has been excited by the contest between 
the Taff Vale Company and the Marquisof Bute. The Marquis en- 
deavoured to obtain a Bill legalising the construction of railway 
sidings north of Cardiff, which would relieve the pressure at the docks. 
This was opposed by the Taff Vale Company, which naturally re- 
garded a six miles extent of sidings parallel with its own railway as 
being rather too near the character of an opposition line; but after a 
a brief conflict, a compromise honourable to both has been effected, 
and now both parties are free to unite in opposing the Barry Dock 
scheme. The sidings will now be made by the Taff Company, which 
is engaged to supply room for over 1000 wagons by January next. 
This will afford double facilities at the docks, and, taken in conjunc- 
tion with the Newport, Caerphilly, and Pontypridd, and the Swan- 
sea Bay and Rhondda railways, leave little excuse for carrying on 
the Barry scheme. 

The chief staple trades are tolerably active. I note that during 
the last month we exported 23,000 tons of iron and steel from 
Wales, and close upon 69,000 tons during the quarter. Cardiff in 
the matter of iron has shown a progressive increase. In January 
the iron exports were 8631 tons; in February, 9048 tons; and in 
March, 11,490 tons. In another week or two I shall be in a better 
ey to estimate what kind of an iron trade we are going to 

ve this year. After the quarterly meetings business is generally 
placed more freely, 

Cyfarthfa has secured the steam hammer from Penydarran 
Works. This was put up by Mr. Fothergill at an expense, I hear, of 
£1500, and only used three times. Cyfarthfa has bought it for 
about a third. 

I have no hopeful feature to chronicle in connection with tin- 
plate. Great distress continues to prevail, and as the trade seems 
to be settling down into a still more hopeless condition, a resort 
to wholesale emigration is decided upon. This applies particularly 
to Llangennech. 

Prices are low and buyers rare. The healthy tone of the iron 
and coal trade is shown by the remarkable ease with which the 
Dry Dock and Foundry Company, Cardiff and Treherbert, has 
been floated. 

I am glad to state that the Swansea Harbour Trust have with- 
drawn their — to the Swansea Bay and Rhondda exten- 
sion. They willnow support it, as the movement, freed from any 
injurious claim, must be productive of benefit to the borough. 

The coal and patent fuel trades of Swansea are prosperous. 
Last week the coal exports were much larger than usual, and 
6000 tons of patent fuel were exported. 

Generally all over Wales the coal trade exhibits a healthy, sound 
condition, and the average of the best times is sustained in all 
quarters. Prices, too, are firm, and the attention of capitalists is 
being directed to several virgin fields, notably one in the Sirhowy 
coalfield. Many. parts of the Monmouthshire districts present 
feasible spots; those especially where the upper measures, for 
example, have been exhausted, leaving the steam coals intact. 
There is also a good field, three miles in extent, of virgin coal 
within easy distance of Cardiff, and this, most singularly, appears 
to have been overlooked. While on the subject of coals, I may 
add, for the comfort of those who are aghast at the depletion 
of the 4ft. seam now going on, that the 6ft. and 9ft. coals, which 
are intact nearly all over the South Wales coal basin, are better 
than North of England coals for steam purposes. 

Cwmavon Works are to be let upon lease, by order of the Court 
of Chancery. 

During March the Welsh coal export trade was as follows :— 
From Cardiff, 500,958; Newport, 105,525; Swansea, 81,206; 
Llannely, 3840. 


Durine the half year ending 31st December last, the train mile- 
age on the Belfast and Northern Counties Railway was 309,146 
passengers and 145,815 goods, The total cost of locomotive power 
was £14,467. 

MEssRS. CLEM AND MorskE, of Philadelphia, Pa., havea new safety 
appliance for elevators, which is thus described :—‘‘ Beneath theele- 
vator is a table of din. pine, nicely balanced by light springs. Should 
the cable break or anything happen to increase the normal speed of 
the car the pressure of the air on the table forces it upwards, 
This turns four powerful-cams, = with cog teeth, into the 
guide posts at the side, and the fall of the elevator is arrested 


almost instantly. On atrial the rope was cut twice, the elevator 
carrying at the time 2259 lb. of weight—including four men— 
and the fall was less than jin. each time. There was also no 
jarring. Another novelty is automatic hatches on each floor, 
baer W4 before, and close immediately after the passage of the 
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THE PATENT JOURNAL. 
from the Journal of the Commissioners of 


. Hall, Sheffield. 
1671. Arracuinc Hanpies to Curiery, &c., G. T. 
Sheffield. 
1672. Brea, J. Beatty, 
1678. SULPHURIC Acip, W. Garroway, Glasgow. 
1674. Foon, P. Ejeer, Ribe.) 
1675. CompounD PLATES, F. A. Krupp, Essen. 
1676. TRAVELLING Baas,C. D. Abel. —(V. Laucza, Berlin.) 
1677. Gas Moron Enornes, C. D. Abel.—(N. A. Otto, 


Deutz-on-the-Rhine. 
1678. Sree. Banps, J. 
1679. Marine ‘Newt Sienars, H. H. 


Sruax, AJ. Boult.—(D. Ren 


, 0.8.) 
1681. Urizisinc Exnavst Steam, A.J. Boult—(D. Ren- 
1682. P i F. J. Clarke, J. W. 
ROPELLING, PARATUS, 

Graham, and J. Kirby, Lincoln. 
1683. Parr or Dvyz, A M. Clark.—(The Leeds Manu- 

Sacturing Company, Brooklyn, U.8.) 

4th April, 1888. 

1684. Execrric Lamps, E. Lumley, London. 
1685. Drvipine Epcr Trine, &c., E. Colley, London. 
1686. A. Mechan, G Ww. 
1687. CouPLIne ~ Srock of 8. Roberts, 


1688. CoLouRED Grass Wixpows, &c., H. J. Allison. — 
San Francisco, U.8. 


1689. Wie 
1690. Preston, J. Prestige, and E. J. 
on, Deptford, and E. W. De Rusett, Anerley. 


1691. Mareriat, W. R. Lake.—(4. Badoil, 


1692. Luxz, W. Kemp, Derby. 
1693. CLosine the Howes of Ate Casks, &c., G. 
White, Balsall H 


1694. &c., Wispow J.B 


1695. Impressive Biscurrs, &c., J. Bailey, Bolton. 

1696. Box Irons, F. A. 

1697. AtconoL, &c., J. H. Loder, Leiden. 

1698. Pyromerers,W. L.Wise.—{A. BE. Boulier, Paris.) 

1699. Roor Lamps for Rarpway Carriaces, J. Hinks 
and F. R. Baker 

1700. Boxzs, E. Wright, Southend-on-Sea. 

1701. Exxctric Be.us, &c., H. J. Eck and 

ion. 


1703. Hat A. C. Henderson —(P. P. Guil- 
laume and Sons, Paris. 
1704. Coxpucrix, ic CURRENTS, J. M. M. 
lasgow. 
1705. Ho Hor Appakartvus, T. C. Manchester. 
1706. Lusricatixe Bousters, &c., R. Balderston, 


1707. Szcunine Scanr Puss, &<., H. Nash, Moss Side. 
1708. H. J. Aliison.— ‘A. Le Meunier and 


1711. Fieece Drvipisc to CaRDING 
H. J. Haddan.—(J. 8. 
1712. Damp-Proor and Non-INFLAMMABLE MaTERIAL, 
J. Barnes, Manchester. 


1713. SHUFFLING PLayixe C. J. F. Sch Man- 
ARDS, warz, 


1714. Prosrmc Ro E. Manchester. 
1715. Dryme Excreta, 
1716. Penne &c., W. Brierley.—(R. 


1720. PResERVING PERISHABLE Provisions, &c., G. 
Partridge, London. 
1721. Rorary F. C. Glaser. —({R. Bauer, 


Grossrihrsdorf, Germany. 

1722. Gas Motor Apparatus, F. W. 
Crossley, Manchester. 

1723. F. C. Glaser.—{J. Frélich, 


Disseldor/, 
1724. Locks and Locx Gates for Canats, &., W. R. 
1738. Gon ~ APP, F. Armstrong, 
MMUNICATING 
TUS, 


&c., W. R. Lake.—(G. L. Mats and 
1727. W. Lake —(6. B. Bunt & F. EB. Pinto, U.8. 
1728. Pomrtixe Too, F. Service, London. ) 


6th April, 1883, 


1733. Rorary Kworrers, H. J. Haddan. —( Reinicke and 
Jasper, Cocthen, Germany. 
1734. Eco Beaters, A. H. 


= Orpwnance, P. M. Parsons, Blackheath. 
39. Pyvromerers, A. Longsdon.—(A. Krupp, Essen.) 
APPLYING BrusHes to ComBinc Ma- 
Y-WHEELS apd W. Hargreav 
R. Harwood, Bolton. 
1742. Fasrics, J. H. Johnson. 
Diéderichs, Bourgoin, France.) 
1743. 8 Scoria, G. Pitt.—(4@. 


Stasicki. lof, Jaroslau ustria. 
1745. F. Varley, 

1746. Vevocrrepzs, A. L. 

1747. A. L. Brixton. 


1748. Distrisutinc Apparatus, W. R. Lake. — (2. 
epard, United States.) 
in Cenrriroca Macuines, C. H. 


1750. REMOVING Sanp, from Harpoovrs, &c., W. 
R. Lake.—(ZL. Coiseau, ) 
Tth April, 1883. 
1751. Dryme Paper, &c., A. Annandale, Dunbar. 
1752. MippLIne J. 8. Sutcliffe, Bacup. 
1758. Lamps, J. T. > —(J. R. Finney, U.8.) 
1754. ELEcTRODEs, ” Elmore, London. 
and H. J. Davey, Bristol. 
Cauderay, Lausanne.) 
Papers, don. 


758. A. K. Huntington 
and W. E. Koch, London. 
1759. Propucine and RecuLatixe Execrric Licut 


enry and H. B. Bourne, London. 


usanne. 

1762. Fives, ” &e., R. H. and 8. Reeves, 

1763. HorsgsHor BLank Rotts, H. Hladdan 
J. Coleman, J. N. Clarke, and EB. B. Reynolds, U. 

1764. Pickers, J. Holding, Lower Broughton. 

1765. Buxpine Sueavss, B. G. Hall, mn Wells. 

1766. Gas Recu.ators, J. and W. Goodson, London. 

1767. WEATHERPROOF Explosive Compounns, P. Jensen. 
—(J. Schulhof, Vienna.) 

1768. TREATING ay W. A. Barlow.—(F. Globotsch- 

ing, Bologna, and M. Miiller, jun., Vienna.) 
Our Fasaics, J. H. Johnson.—({Z. T. 


page, Brenot, France.) 
1770. Srorvana, W. R. Lake.—(C. @. Hutchin- 
son, Chicago, U.8.) 
9th April, 1883. 
1771. Srups, J. Buchanan and J. Brown, Liverpool. 
1772. Barus, W. H. Luther, Glasgow. 
1778. Guass Roorrne, C. E. "Osborn. London. 

1774. Exvecrric Arc Lamps, L. B. Miller, London. 
1775. Distrisutine Tosacco in Cioanerrs MAacHINEs, 
A. C. Henderson.—(Z. F. 
1776. IncanDEscENT ELecrric Lamps, E Mi Miiller, London. 
1777. Issuise Tickets to PREVENT Fravps, B. J. 

Maloney, Edinburgh. 

1778. &c., Trousers, E. Nunan, London. 
1779. ReorsTerinc Distance Apparatus, J. Imray.— 
(F. Bisson, Paris.) 
1780. Apparatos, B. Page, Tolleshunt d’Arcy. 
Securmve Rar T. Wilton, Brandon. 


tRE or STRAND 
&c., A. C. Moffatt and W. H. Wardale, 
1784. ~ for Rattway 


&c. jasgow 
1785. Seconpaky Batrerizs, E. G. Brewer. --(G. 
Arnould and R. Tamine, Mons, ium.) 


Wise, 
1788. CoLOURING Marrers, P. J. de Berlin. 
GaLvanNic B. de Overbeck.—{Dr. 
Hornung 
1790. Gas "Beovaron, J. Haddan.—{J. Fleischer, 
Cologne, Germany. 
Execrricrry to Venicizs, F. Wynne, 


1792. Removine Screw Prope.cers from their Suarts, 
J.H. Johnson.—(H. EB. Gouget A. D. Vincent, Paris. 

1793. Boat-piseNcacine Gear, N. Hamblin, London. 

Inventions Protected for Six tee on 

Deposit of Complete 

1662. Fotprsc E. Smith, West Dulwich.-Srd 

J. Allison, London.—A com- 
munication from R. Powell, Burlington, U.S5.— 
8rd April, 1883. 


Patents on which the Duty of £50 


age Tennis Poss, F. H. Ayres, London.—2nd 

1873. — &c., Winpiass, J. E. Liardet, Brockley. 

—3rd April, 1880. 

1874. Auromatic MusHroom Avcnor, J. E. Liardet, 
Brec —8rd April, 1880. 

1875. DouBLe GRIP Ancnor, J. E. Liardet, Brockley.— 


uit. and Corn, W. Woolnough 
MACHINES, &c., T. A. Edison, 
1426. Corrine ScREW 
E. J. Couty, Paris.—8th April, 1 
pril, 1880. 
1457. Tosacoo, A. Prior, Dublin.—9th April, 1880. 
—12th April, 1880. 


8rd April, 1 
= Onzs, F. J. King, London.—5th April, 
and C. Kin; Kingston. —7th April, 1880. 
1609. Textitz Pants, G. 
1885. Macneto- 
Menlo Park, Us April, 
Tareaps, A. J. Boult, London. 
—Tth April, 1880. 
1446. Decorticatinc or Fisrous SuBSTANCES, 
1407. ExecrricaL Conpuctors, O. London. 
—6th A 
1460. T. um, Man- 
1485. Courtine APPARATUS, H. M. Nicholls, Brompton. 
1493. Breap, A. Esilman and J. H. Hassall, Man- 
chester.—12th April, 1880. 


Mills, 
1415. Carp J. 8. Dronsfield, 
Oldham.—7th A 


Gartsherrie.— 8th April, 1880. 
1456. Coa Tar, Cc. and J. Gill, 
AW. 8. Spencer, London.— 
CouPLINGs, W. E. Gedge, London.—12th 


1443. Boors and Sxoxzs, G. Pearman, Henley-on- 
April, 1880. 
508. Envetope Macurnes, D. M. Lester, Norwich.— 
April, 1880. 
1416. Oxyczx, &., Gas, P. Jensen, London.—7th 


Suarts and Axes, T. Turton, Liverpool. 
—8th April, 1880. 
1406 Woot, J. F. Harrison, Bradford.—8th 
1435. Rerorts, R. Haldane, Glasgow.—8th April, 1880. 
1442. Lapets on Raitway CARRIAGES, Elliott, 
Leeds.—8th April, 1880. 
1444, = or BREWwIxG Brrr, &c., J. Barton, 


1462. Prerarmsa Fruit to be Usepas a BEVERAGE, 
an A. J. M. Bolanachi, Dulwich.—9th A 1880. 

M461. Faprics, A. Lyon, —9th 

SitKen Fasrics, A. Lyon, Paris.— 

W. Smith, San Francisco, U.8.— 

1672. CrucisiEs, 8. A. Peto, London.—23rd 


Apri, 
1975. Courtine Bourrer, &., Apparatus, G. Turton, 
London.—13th May, 1880.” 


the 8 of £100 
Potente en Duty 


1429. ImpLemEnts, J. Howard and E. T. Bous- 
field, Bedford.—8rd April, 1876. 


1458. Rerriceratine, &c., Apparatus, C. Linde 
London.— 5th April, 1876. 

1469. ~~ four Borries, W. H. and F. Sinnatt and 
T. W. Manchester.—6th April, 1876. 


. Lingard, 

1473. Breaxixe Strong, &., R. H. Broadbent, 

Stalybridge.—6th April, 1876. 

1502. INFLAMMABLE O1L APPARATUS, C. Moseley, 
Manchester.—8th A 1876. 

1455. the at which Vesseis are 
Passixa through the Warer, &c., C. E. Kelway, 

—5th April, 1876. 

1482. Wine &c., J.T. H. Richardson, Hatton. 
—Tth April, 1876. 

&c., Vessers, G. Stavers, Morpeth.— 

Sutpuares, J. Hargreaves, Widnes.—27th April, 


Notices of Intention to Proceed with 
Applications. 
(Last day for fling opposition, 27th April, 1883.) 
sal. T. C. Dauncey, Stroud. 


5736. for Exuisitinc Consecutive Nume- 


Cc, Apparatus, 8. P. Thompson, 
and J. D. London. —1s¢t December, 


1882. 

5745. H. J. T ondon.—A commu- 
nication from D. A. Burr.—2nd 

5793. MATTRESSES, 8. K. Ibhbetson, Southsea.—5th De- 


cember, 1882. 
5795. Sasu Fastreninos, J. Whitehouse and 8. Peacock, 
ham.—5th December, 1882. 
APPARATUS, T. Collingwood, Lam- 


—b5th December, 1882. 
Fitters, H. Rawlings, London.—6th December, 
5823. Houprrs for &c., T. Carpenter, Birming- 
ham.—6th December, 1882. 


5882. Srzam GENERATORS, W. R. Lake, London.—A 
communication from J.C. Stead.—6th December, 1882. 
5838. Namepiates, &c., C. L. H. Lammers, Gosforth. 


—7th December, 1882. 
Smoxe, &c., H. C. Paterson, Glasgow. 


5911. Pumps for Conpensinc Stream, T. F. Stenson, 
Handsworth.—1lth December, 1882. 

5935. Automatic Musica. INSTRUMENTS, W. R. Lake, 
London.—A communication from A. H. Hammond. 


December, 

6185. Arc Lamp, A. M. Clark, 
La Société Solignac et 
7th December, 1 

104. Suoxs and’ ll H. J. Haddan, London.—Com. 
from M. R. Ethridge.—8th January, + 

223. DOUBLE-LOCK NIveRSAL Jornt, R. Watkinson, 
Salford.—15th January, 1883. 

235. and Rouuers for MANGLING Macuings, C. 
L. Jackson, Bolton.—15th January, 1883. 

346. Yarns for WEAVING G. Eaton, Man- 
chester.—20th January, 1883. 

597. Sevr-actinc Hypravic for Rivetria, 
&c.. R. H. Tweddell, London, and J. Platt and J. 


Fielding, Gloucester.—8rd Fi , 1883. 
) Setr-actinc Pens, J. London.—5th 


703. GnoovE Trres for W. H. Carmont, Man- 
chester.—8th February, 1 
Apparatus, J. Tweedy, Walker.—19th 
rebruary, 
916. Mawuracture of Gases, W. Arthur, London.— 
Com. from J. P. Gill.—20th February, 1883. 
92]. Waren Gavozs of STEAM Borrers, J. Holden, 
Tatham, Rochdale, and R. 
ARDING ENGINES, 
Scholes.— 20th Fe 


ers, 
989. MarHematicaL Divipixe, ™ NSTRUMENTS, A. 
Leo and P. 8. Marks, London.—23rd February, 1883. 
Sewine Macurnes, J. Warwick, Manchester.— 
February, 1883. 
1019. Generators, T. J. Lon- 
don.—Com. from T. A. Edison.—24th 
1022. ELgecrricaL Hanaiord, London. 
from T. A. Edison.—24th 


1093. Paeranine InsuLaTep Wires, H. 
London.—A communication from A. A. Cowles.— 
28th February, 1883. 

1101. Motive Power to Rarways, T. W. 
Rammell, London.—lst March, 1883. 

1119. Decoration of Woop, H. Saunders and 8. Comber, 

hton.—Ilst March, 1883. 

1124. the Gear of 
A. Burdess, Coventry. 

1154. Sroves, R. E. Cox, London.—3rd 


March, 
1157. Maxine, W. Dick and J. 
1164. ry ms for Kwives and Forks, R. E. Sawtell, 
Sheffield.—5th March, 1883. 
1169. Purtryinc, &., Water, T. Lishman, West 
1201. PE CTION 4 
1208. T. Slater, London —6th 


March, 1888. 

1804. H. Haddan, London.—Com. 
from M. M March, 1883. 

1857 ee ENERATORS, R. H. 


Brandon, 
—Com. from G. Acheson. —140h March, 1888" 
1545. TROCHILIC or ‘aRY Exocrine, H. A. Bonneville, 
London.—A communication from I. N. Forbes.—27th 
March, 1883. 
1546. Locom H. A. Bonneville, London.—A 
‘orbes.~-27th March, 1883. 


communication 
1616. Pwevmatic for E. M. Chase, 
Boston, U.8.—30th March, 1883. 


(Last day for filing opposition, lst May, 18838.) 
5767. AccumutaTors for Szconpary Batrerizs, W. A. 
Barlow, London.—A communication Messrs. L. 
Encausse and Canésie.—4th December, 1882. 
5777. ATTacHMENTs for PERAMBULATORS, A. Lloyd, 


RRUGATING METAL 
J. T. Ford, Ports- 
ALKING Stick Umsreuas, J. T. 
mouth.—5th December, 1882. 
5786. PRePaRine Give from L. A. Groth, 
from C. A. Sahistrém. 


—5th December, 1882. 
5787. EXTRACTING Pa from Fisu, L. A. Groth, London. 
—Com. from C. A. Sahistrém.—5th 


s for Rai Purposss, W. tak 
5805. Wueets for ILWAY ©, 
ion.—Com. from F. Smith.—5th 1882. 
5824. Tramway Cars, E. C. Wickes and F, E. B. Beau- 
mont, London.—6th December, 1882. 
5840. SEWING T. J. "Denne, Red Hill.—7th 
December, 1882. 


5841. Repvctnc the Fricrion between Water and 
Sunmercep Bopies, F. H. F. Engel, Hamburg.— 
Com. from G. de Laval.—7th December, 1882. 

5844. Suspespep Licuts, J. J. Royle, Manchester.— 
7th December, 


1882. 

5853. VeLocirEpes, W. R. Pidgeon, Holmwood.—8th 
December, 1882. 

5854. AtLoys, W. Keep, New Quay.—8th 
December, 1882. 

5877. W. Hatchman, London.—9th 
December, 1882. 

5882, R. Trigwell, London.—9th De- 


cember, 
5007. TyPE-DREssinc H. J. Haddan, London. 
—Com, from E. Berger.—11th December, 1882. 
5914. Oxipisine Fasrics, C. D. Abel, London. 
—Com. from G. —llth December, 1882. 


5923. Sza-corna Vessets, J. H. Johnson, London.— 
Com D. Ammen.—12th December, 1882. 

5986. Purtine Our ScouRING Operations in the Manv- 
Fracture of Learner, W. R. Lake, London.—A com- 
munication from J. W. Vaughan.—1?th D 

5987. DisPLAYING ADVERT Ww. R. Lake, Lon: 
don.—Com., from W. Akin.—12th December, 

an A B. Cole, Coventry. —18th December, 


TELEPHONIC APPARATUB, L. J.B. 
jun., London.—16th 
6097. Larcnina Bouts, J. Woodward, 
December, 1882. 


—18th 
6096. Pewoit , HOLDERS, H. J. Haddan, London.—Com. 
from G. & —2lst Di ber, 1 
56. Mxasurine ELectric Currents, G. L, Fox, Lon- 
1. Horizontat Steam Borers, &c., 
Lincoln.—8rd Fi 1883. 
1043. Meraturc Ores, W. J. Tanner, London.—27th 
February, 1883. 
1091. SUPPLYING Lusricant, 8. 


and J. Bromilow, He 1888 
1112. FRRROCYANIDES, . de Vigne, Lille.—lst March, 


1187. Freep Morion of Crrcutar Sawine T. 
N. Ro! Rochdale.—6th March, 1888. 

1203. Fries, &c., H. H. Lake, London.—A comm 
tion from M. A. Howell, jun.—6th March, 1888. 

1564. Distnrzoratinc Macuines, W. R. Lake, London. 
—A communication from 8. and E. B. Dodson.—27th 
March, 1883. 


&c., E. Sturge, Walworth.—9th Octo- 
4794. Firrerine Apparatvs, E. Edwards, London.—oth 
October, 1882. 


4815. Toots for TAPER J. G. Perkin and 
J. Scott, Sandal.—l0th October, 1882. 
4817. Propvucine Biock Ice, T. ‘Dowrie, sen., London. 
th October, 1 


don. — 
4826, Varonisens, P. Chapelain, Paris.—11th October, 


snd Cooma, G. E. Sherwin, 
Aston.—14th October, 1882. 
4931. E.ecrric Motors, A. G. de Néeff and E. Des- 
fossés, Paris.—17th October, 1882. 
5044. CLeanine Fat O11s, C. Glaser, Berlin.—23rd 


October, 1882. 
Forwaces, W. Mowatt, Slateford.—6th 
484. TREATING SEWAGE Warer, J. Young, Kelly.—26th 


App for Vessx.s, J. Donaldson, 
ARATUS 
London.—27th January, 1883. 


t of Letters Patent which passed the Great Seal 


4572. Mawuractore of Gas, 8. Chandler, Newington 
Causeway.— 26th 1882. 


Woot, P. Smith, Glasgow.—11th Octo- 
4888.’ Coarmo Tm, &c.,T. H. Johns, London.—1llth 


4836. Stacks LA, &c., Furnaces, J. Toussaint, 
Upper Saltle eter, 

4841. Vatve, W. jun., Poole.—llth 


October, 

4844. Rotary Macnunery, J. Dobson, Lon- 
don.—11th October, 1882. 

4845. Barreries, J. Oliphant, Lon- 


—12th October, 1882. 
London.—12th 
4851. Ficurep Foor Rvos, W. W. Smith, London.—12th 

von Na’ 
Berlin.—12th October, 1882. 
Clark, London. —12th October, 
4864. Ciips for Woven Fasrics, D. P. 
—138th October, 1 


4870. Facina for Taaswars, Scott, Liver- 
—18th Octoder, 1882. 


4847. Ve.ocirepzs, J. Rettie, 


ms, &c., E. Guattari, 

4877. Drvisiows, J.'A. Hanna and T. F. 
ton, London.—13th October, 1882. 

4878. GaLvanic Batrerizs, G. C. V. Holmes and 8. iH. 
Emmens, London.—18th October, 1882. 


4882. Looms for Wzavine Ca W. Youngjohns, 
Kidd -—14th October, 1 

4890. Pomprna APPARATUS, B. W. Davis, Lam- 
beth.—14th 


4892. H. Joseph, Birmingham. 
EASURING GAUG 
—l4th October, 1882. 

8. J. P. Dalby, Leeds.—14th October, 


CLocks by Time Siomaus, J. A. 
Lund, London.—16th October, 1 

4929. By Ciurcues, D. Frisbie, New Haven, U.8. 

G.G. M. Hardingham, London. 

4980. CookIna Ranozs, H. McRuer, Glasgow.—19th 


October, 1882. 

4987. OptaInine SaL7s from Waters, A. J. 
Boult, London.—19th October, 1 

ADMINISTRATION of ALIMENTARY L. A. 


SEPARATING CorrEr Matt, &c., J. Plaisted, 


London.—2l1st Octoder, 1882. 
5801. Mera.uic B: R. G. Hodgetts, Birming- 


.—6th November, 
5857. Fotpine Boxes, &c., A. M, Clark, London.—9th 
November, 1 
Freres, J. A. Graham, London.—1l0th 
5867. CoATING Leap, J. A. Graham, London. 
—10th November, 1 


D of Of Goan J. Cooper, London. 
80th November, 


5820. PLayine Capra, London.—6th 


December, 1882. 

5068, VERTICAL STEAM Borers, A. H. B. Sharpe and 
F. Palmer, Lincoln.—14th December, 1882. 

6071. CARRIAGE &c,, J. Dakers, 


6142. CookiIne Arranaros, J. W. Plunkett, London.— 
23rd December, 1 

H. Johnson, London.—9th January, 

Sranx Arresters, A. J. Boult, London.—9th 


Jan 1883. 

221. ‘Denes for J. Nicoll, Dundee.—15th 
, 1883. 

868, CONDENSERS for PomPine ©. A. Miles, 
New York, U.8.—28rd January, 

= MACHINES, L ‘Rasch: Janu- 


1883, 
as. &c., Weicuts, J. and J. T. Pickering, 


Stockton-on-Tees. —25th Jan 18838. 
491. Coprzr, T. B. bharp, Smethwick.— 


498. upon Sr00 &c., J. P. Kerrand 
Jai 


. SPINNING, c , Corton, J. Tatham, Rochdale.— 
80th January, 1883. 


List of Specifications during the 
*, 4d.; 5051, 2d.; 2512, 2d.; 2615, 4d.; 81 ; 
24.; 9384, ba; 8470, 6d.; 


tents. 
~ 
*,* It has come to our notice that some applicants of the 
Patent-office Sales Department, for Patent Specifications, 
have caused much unnecessary trouble and annoyance, 
both to themselves and to the Patent-office officials, by 
which the Specification require is ins 
of giving the proper number » Roos Specification. The 
mistake has been made by ing at THE ENGINEER 
Index, and giving the numbers there found, which only 
refer to the pages, in place of turning to those wages and 
tinding the numbers of the Specification. 
Applications for Letters Patent. ,and Power, T. Wiesendanger, Hornsey. 
*,* When patents ace 1.” the 1760. the Carsons of ELecrric Arc Lamps, J. 
name and address of the communicating party are 
printed in italics. 
Srd April, 1883. 
1657. Stags or Scoria, J. Wright, London. 553. 
1658. Cement, J. Wright, London. 
1659. Leap, &c., Horpers, J. H. Johnson.—{J. Recken- Bristol 
dorfer, New York, U.8&.) 
1660. Steer, J. Riley and G. 8. Packer, Glasgow. 
1661. Woopen Rowers of Wrinxeinc, &c., 
on to their Axzs, H. Clegg, Accrington. 
1662. Fotpme Cuare, E. Smith, West Dulwich. 
1663. Butter, &c., H. J. Allison. —(B. R. Powell, U.8.) 
1664. Tasseis, M. H. Harris, London. 
H. Davids, U.S. Patents Sealed. 
1666. Spirits, A. Manbré, London. ‘ Patent whi Great 
1667. Vesse.s or Recervers, J. Fowler, Bradford. of Patent Seal on the 
1668. Tramways, &c., R. G. Fairlie, London. 
1669. Hats, M. Haslam, Stockport. 
= —12th December, 1882. 
‘ Es 5940, Tricycues, W. H. Thacker and J. T. Green, 
Nottingham.—13th December. 1882. 
1 
i Paris. 
1702. Starntiyc Tram-cars, B. J. B. Mills.—(P. 
Shaw, Williamsport, U.8.) 
5th April, 1888. 
4871. Rayoz Apparatos, C. McGuire Bate, 
Woolwich.—18th October, 1882. 
4875. Preventino the SURREPTITIOUS of 
1709. Racquers, G. A. Adkins, London. 
1710. and Cuemicat Acriox, 8. 
J. Wallace, Keokuk, U.S. 
1500. SPRINGLESS CLASP KANIVEs, .» C. Kesseler, : 
Berlin.—12th April, 1880. 
A. Binns, Halifax. 1561. Lamps, F. Siemens, London.—16th April, 1880. 
1718. Banpace, W. F. Bottomley, Bradford. 1382. Automatic VzntTiLaTinc Apparatus, B. J. B. 
1719. Buxpisc toceruer Suezts of Parser, &c., M. 
Bauer.—{A. Lotz, Paris 
: 1433. SepaRaTING CONDENSIBLE Matrer, J. Alexander 
beckenuam. 
| 
1729. Remepymc Pryrsicat Dersecrs of the 
‘&e., R. H. Brandon. —(B. J. Bing, Paris.) 5788. Prerarine Exrract from Fisn, L. A. Groth, Lon- 
1780. Covertne Iron and Sree, with Leap, &c., W. don.—Com. from C. A. Sahistrém.—5th December, 1882. 
H. Mohiau, Dusseldorf, Germany.) 5790. Conpensino Stream, &c., A. W. L. Reddie, Lon- 
1731. EATING APPARATUS, W. Williams, Birmingham. 
. C ., 8. P. Wilding, London. 
1735. LAMP GLAss, 8. Falk, London. 
1736. DyNamo-ELECTRIC Macuines, M. Deprez, Paris. 
1737. Transrormine ELectric CuRRENTs, M. Deprez, 
Paris. 
? 
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784, 10d.; 8818, 6d. ; : : 

384 47, 8848, 6d.; 3849, 6d.; 


$853, 2d.; 
6d.; 3861, 2d.; 3862, 6d.; 3864, 6d.; 3865, 


3898, 2d.; 8906, 6d.; , 6d.; 8902, 2d.; 3903, 6d.; 
3906, 6d.; 8907, 4d.; 8908, 8d.; 8909, 2d.; 8910, 24; 
BOLL, 4d.; 8912) 2d,; 8918, 4d.; 8915, 6d.; 3916, 6d.; 
3918, 6d.; 8919, 6d.; 3921, 2d.; 3922, 6d.; 3923, 2d.; 
8925, $926, 6d.; 3927, 6d.; 3928, 6d.; 3929, 2d.; 
3980, 2d.; 8981, 2d.; 3032, 2d.; 3988, 6d.; 3934, 6d.; 
3985, 8986, 4d.; 3987, 6d.; 3939, 6d.; 3940, 6d.; 
9941, 2d.; 8943, 6d.; 8945, 2d.; 3946, 6d.; 3947, 2d.; 
8048, 18.; 3949, 6d.; 8951, 6d.; 8252, 6d.; 8954, 4d.; 
3955, 6d.; 8956, 4d.; 3957, 2d.; 8961, 6d.; 3963, 2d.; 
3964, 6d.; 3965, 2d.; 3966, 2d; 8968, 6d.; 3970, 6d.; 
3971, 2d.; 3978, 6d.; 3975, 4d.; 3976, 6d.; 8977, 4d.; 
8979, 6d.; 3980, 4d.; 8981, 6d.; 3983, 6d.; 3984, 6d.; 
3085, 6d.; 8986, 6d.; 3987, 2d.; 3988, 2d.; 3989, 4d.; 
3991, 4d.; 3992, 6d.; 3995, 3 8997, ; 8998, 2d.; 
3999, 2d.; 4002, 6d.; 4003, 4d.; 4094, 2d.; 4007, 6d.; 
4008, 4d.; 4009, 8d.; 4011, 2d.; 4016, 2d.; 4020, 2d.; 
4021, 2d.; 4025, 3 4026, 3 4027, 4d.; 4080, 2d.; 
4086, 6d.; 4043, 6d.; 4045, 6d.; 4048, 4d.; 4056, 4d.; 
4079, 6d.; 4091, 6d.; 4117, 6d.;' 4126, Gd.;' 4157, 19d.; 
4283, 18.; 5089, 4d.; 5119, 8d.; 5144, 6d.; 5188, 4d.; 
5235, 6d.; 5486, 2d.; 6055, 6d.; 6085, 6d.; 17, 


tions will be forwarded post from the 


3 t-office order, made pa: ae at the Post-office, 
High Holborn, ,to Mr. H. Reader er Lack, her Maj 
t-office, 8 


ABSTRAOTS OF SPEOIFIOATIONS, 


Prepared b ves expressly for THE ENGINEER at the 
Ser Majesty's Commissioners of Patents. 


2615. PreservaTion or MILK, Scher(’, Germany.— 
8rd 1882.—(Not proceeded-with.) 4d. 
The milk is placed in bottles, the mouths of which 
are then cl first with a cork, over which a filterin 
disc of close fabric saturated with a mixture of oil an 
fine is placed, and above the latter a disc of cork. 
bottles are subjected to air and steam pressure. 

$215. Seat Suurrers ror Carriaces, W. H. Roberts, 
Somerset.—7th July, 1882.—(Provisional protection 
not allowed.) 2d, 

The seat rests on ratchets on each side and can be 
moved by a lever. 

8489. GrinpIno AND OTHERWISE PREPARING GRAIN, 
&c., A. M. Clark, London.—19th July, 1882.—(A 
communication from J. EB. J. L. Mounié, Paris.)— 
(Provisional protection ‘allowed. ) 2. 

This consists essentially in the general arrangement 
of the different apparatus for coumng = in a build- 
ing spread over a large area instead built up 
in several stories. 

3470. Two-pLy Turee-pLy Scorcn Carpets, &c., 
a* H. Braithwaite, Westmoreland.—2lst July, 1882. 


The objects are, First, to produce figured cloths so 
that the design is shown more clearly hitherto on 
both the front and back, 80 the warps 
that the same coloured th work with a line 
them ond same coloured weft 

as well on the k as on the front; and 
to prevent what is known as or 
“grinning,” that is, showing through on face por 
tions of ~ ee at the time only to it 
working on the 
8479. ror Firinc Toy 
OTHER Guns, W. G@. Reeve, Baling.—21st July, 1882. 
—(Provisional protection not allowed.) 2d. 

A pellet or small block of sodium is inserted into the 
chamber of a toy gun, and, on coming in ee —_ 
a small quantity of water previously inserted in 

, is ignited. 
8645. ven, ry W. 
P. Thompson, —_ st August, —(A com- 
i B. Salomon and 


munication R. Arment, 
Montreal.)—( Void. 2d, 

The object is to provide a solid and steady bearing 
while the shaft is moving, the friction surfaces being 
reduced to a minimum, and means provided to adjust 
the same, so as to compensate forwear. The shaft has 
an enlargement, and is surrounded by Ca screwed 


Macurinegs ror Burron Hote 
Sewine, J. B. Walsh, Halifax.—l2th August, 1882. 
—(A communication from J. Kayser, Germany. 6d. 

The needle bar is actuated by t yee machine, 
and has a self-acting and changeable ‘orwards 
or back wards movement in the oneor the er definite 
position, so that the needle at one time pierces the slit 
of the button hole, and at another time side- 
ways from the slit into the material to be sewn. 
3832. Ser-actinc Steam Traps, &c., L. Dove, Strat- 

‘ord, August, 1882. 6d. 

Fig. 1 "is an elevation, partly in section, showing 
one Cerdmgennent of asteam trap. A is the cistern; 
B the cover; C the —, from the steam pipe or 
other construction requiring to be freed from water; 
D is an improved form of cock, <4 the plug of which 
the float E is fixed, and into which the cock epens, 
The construction of this float will be understood from 
the section shown in Fig. 2. When the float is in the 

‘ition shown by the otted lines in Fig. 1, the cock 
open, and the drain water will pass through it into 
the float, which will sink the float until all the water 
is drained out of the steam pipe ; steam will then flow 
and drive out the drained water into the hole F and 


80 the neck of the bottle and 

that when the latter is Served down 

Sayene the mouth the bottle is retained 

a shoulder formed Ey the pooh of the bottle, and a 
lear passage left for the liquid. 


3862. Vatves ror Stream, Water, &c., D. Hancock, 
Stratford.—12th August, 1882. 6d. 

partition g the — and e: 
and through which an mee is f The ¥ x 
spindle carries an excentric valve working in contact 

the so that by turning the spindle the 

pate > ugh the | partition is covered or uncovered 

3864. Iron, &., 8. Sutherland, Bir- 
mingham.—1l4th August, 188: 6d, 

The object is to facilitate and cae the manufac- 
ture or conversion of cast iron into malleable or what 
is known as wrought iron, and it i 
molten cast iron to the action of currents of Seated 
carbonic oxide gas and air, by forcing gases 
through and amongst the mass side a side in thin 
streams, when the carbonic oxide is in excess. oe 

apparatus employed ists of three 
of which the cast iron is melted, in the second “it i is 


[3832]; ~ 


c 


Fic.2 


passage G. The operation lightens the float, and 
causes it to rise to the level shown in solid lines in 
Fig. 1 and also in Fig 2. The cock is then shut. The 
steam in the float will then begin to condense, where- 
upon the water will rise through the passage F, = 
the float will slowly sink and open the cock ; 
is no water to be drained, a puff of steam will ouane 
-_ float again to rise and shut the cock, and the 
ration will be repeated automatically as as as 
t ere is pressure in the construction to be drain 
The —— water runs away from the cistern by ths 
pipe H. The holes I I are for the emission of air. 


3845. Grove Fasteners, W. G. Rigden, 
August, 1882.—(Not proceeded with.) 2d. 

This relates to fasteners consisting of a tongue 
attached to one wide of the glove opening and 
through an eyelet e other side thereo! 
such tongue being retained in its closed posi 
catch on its underside engaging with a Sapeie 
catch on the base plate. 
Enornes, J. Beck, Shefield.—12th August, 

The abject is to simplify and otherwise improve the 
construction of engines used with hand steering gear 
on ships. A pair of cylinders are fixed at right angles 

to each other on one side of the frame, and act upon a 
ae crank of a shaft, having a pinion to transmit 
— ov A... main ring actuating the wheel or 

the chain feadin to the tiller. An 

cat on the shaft actuates both slide valves. The 

se are formed with parallel slides, to which 

blocks are fitted and connected to one end of the 

piston-rod in such a manner that the connecting rods 
brate over and along the sides of the cylinders. 

83849. W. M. MacBriar, 

12th August, 1882. en 

Ais the front or % head of the vice, 
the gripping Soy jaw J secured thereto. The f 

is made thet ject and cover the collar of the 
screw C, and in e cavity so formed a steel 
washer 5, is int d to a close contact o! 
the said collar with the screw pin F for opening the 
vice. The lower part of the said head is formed with 
a hole, in peat the bar D is securely fitted and 
attached. A! is the back or fixed head, and carries a 
similar ak gripping jaw J corresponding to that 


to a frame, antifriction balls being in 

the enlargement and the sleeve. 
3649. Screw H. Hardy, Edinburgh.—lst 

A , 1882. 6d. 
G es are prefe 

with each other, as cote. A peller with four 
eight spokes, and in cases it is 
es should overlap each other as 
See: but in other cases it may be advantageous to 


at its centre in order to reduce 

the friction Ae boss may be otherwise formed, 
some cases a globular form being adopted. 

8723. PLovenine on Cuttivatine By Power, 
J. Imray, London.—4th A » 1882.—(A commu- 
nication P. in.)—(Provisional pro- 

A traction engine is provided with two drums, the 
oe ch pass to two steam ploughs, each 
attached to another rope which passes over a guide 
pulley to the winding drum of another smaller engine. 

8786. Heatina CooLine Fiurps, and @. 
Lawrence, London.—5th August, 1882. 1s. 

This to an auperstas for heating or cooling 

ding up corrugated plates, 

so as to form a series of tubes, suitable means vg bn | 

bag a for feeding or distributing the fluid throug! 

appara’ 


3784. Sitehabees FOR THE PRODUCTION OF GAS FROM 
FURL Usep In THE MANUFA 


vided with side and 


which water fi 


J 


off 


SS 


E.-7 


while the lower portion of head is extended 
le Be the full length of the base plate E, securing 
a firm attachment, = forming a box in which the 
bar D moves freely. e box B is secured to the back 
- and is formed with a solid collar; screw threads 
formed or fixed internally extending from_ the 
front of the said collar to near the hinder end of bmg 
the front portion —. left plain, = larger diam: 
to act as cover to the screw when Pag eon 
whole yobs the moving parts bein; ts rotected from the 
ission s and dirt, which usually prove 
trimental to vices of the ordinary construction. 


3849. Lamps ror Packixa TOGETHER INTO A SMALL 


d to the action of the gaseous agents, and in 
the third the finished iron is kept anion as and run off 
as required, 

8865. Srays Busks, J. Jagleby, Manchester.—14th 
August, 1882—(A communication from P. W. 
Ziegler, Germany) 6d. 

In order to poovent the pleat of cloth ene the 
steel or bones of stays wearing away rapidly, each steel 
is formed at its upper end with a roun hole, from 
which a slot extends downwards for a short distance. 
A button or flanged knob, formed on a small plate, is 
secured at the top of the pleat, and such knob enters 
the hole in the steel, and while allowing a certain 
ane of vertical play, prevents the steel working 


38°75. Treatinc CorTon AND OTHER TexTILE Freres, 
&c., BE. de Pass, London.—l4th August, 1882.—(A 
communication from H. Anthoni, Paris.) 6d. 

This relates to a process of and apparatus for 
enabling cotton and other fibres to be bleached, dyed, 
or chemically treated before they are finally spun. 
The coilers, pots, or cans, containing the slivers pre- 
pared by carding or drawing machines are perforated. 
and with their slivers are placed in boilers, and the 
slivers impregnated with a suitable uid for scouring, 
bleaching, or dyeing the same. The liquid is run off 
when the fibres are thoroughly impregnated, and 
steam or gas admitted to complete the operation. 


38'77. Breecu-Loapinc Frre-arms, W. Rogers; 
Pimlico,—14th August, 1882. 6d. 

This relates to breech-loading fire-arms with a hook 
on the underside of the barrels engaging with a pin in 
the body, the breeches being opened for loading by the 
movement of the barrels about the pin or axis. To 
o ae place the locks in the cocked position, 

ming the Pot, meg cover the ends of the pin, 
. which turn. The lock cavities are 
fitted to eae slides, the fore end of each of which 
projects as far as the centre of the pin, and a tooth on 
it is received into a recess on the inner side of the lug 
on that side of the gun. The rear ends of the slides 
form hooks engaging within projections upon the 

undersides of the tumblers. 
83883. Fett Hats, &c., Taylor, and R. 

wii 

In order to remove “ burrs,” cotton fibre, and other 
vegetable matter from the wool used to make felt hats, 
the bodies for the hats are taken in the cone stage 
when formed, and hardened before they are felted, and 
are steeped for two hours in a bath consisting of 120 
parts water tol part vitriol. The invention further 
consists in felting or planking hat bodies with or with- 
out sulphuric acid in the water in the ordinary manner, 
and then finishing the operation with boiling water in 
which soda and borax have been dissolved. 


Boots anp W. Morgan-Brown, London. 
—lith August, 1882. communication from H. 
R. Adams, Boston, U.S) 64. 
The outer sole, inner sole, and upper regen b mon 
staples formed with holding pro oje 
through the soles and upper wi ae cross vat do at the 
staple next to the inner sole. 
3885. Can WHEELS ror Raltways anD TRAMWAYS, 
W. Morgan-Brown, London.—l5th August, 1882.— 
D4 communication from @. W. Miltimore, Chicago.) 


6d.) 
This relates to wheels built up of separate parts, and 
consists of forming the spokes of such wheels from 
ieces of bar iron, twisted so as to connect them tothe 
ub and tothe rim of the wheel. The outer end of 
is twisted 


plates are placed on each side of the inner ends of the 
spokes and secured in position by bolts. 


3886. Sranners APPLICABLE FoR Nots, &c., J. Brown, 
Liverpool.—l5th August, 1882. 6d. 

One jaw of the spanner is made shorter than the 
out th and is — edge 
nu e object ig to enable er ip an 
turn the nut when moved in open \ direction, but which 
will turn on the nut when desired to move >the spanner 
back again for a fresh grip. 


3888. Lupricatinc APPARATUS FOR STEAM ENGINE 
CYLInpERs, &c., W. R. Lake, London.—l5th August, 
communication from F. Holland, 

This relates, First, to a lubricator consisting of a 
lubricating vessel containing an oil and water chamber 
connec th a steam boiler, so ae ry steam 

en will cause oil to be d 

Pipe c the lubricator with one of the steam 


Compass, W. H. Bulpitt, Birming 12th 


the frames of anchor or 
that they 
can be made to collapse or fold up in a small space. 
8850. MANUFACTURING AND HERMETICALLY CLOSING 
Boxes, &c., or Sueet Mera, 4 
—l2th August, 1882.—(A communication from C. 
Danché "Deniaud, Prance 
Fg nor in uniting ‘the bottom and body of a 
mounted on a vertical spindle, 
MACHINES FoR DrEssInc Grain, G. W. Murray, 
N.B.—12th August, 1882. 6d. 
tes to machines for 
Soo it from the chaff and straw. 


to regula‘ 
a board with 
such board being attached to and reciprocated by the 
riddle. A fan causes a current of air aie al on the 
ht straw, 
ons with the down a 
-board to up t which 
ie blast a second fan is caused 
3858. Crosine, Fastentna, AND THE Doors 
or RAILway F. Pontifex, London.—12th 
August, 1882.—(Not with) 2d, 
A bar is horizontally on the side of the carriage 
above or below the door, and is fitted with a roller or 
Bears aga which, when the bar is shifted one way, 
nst and closes and Fai whereas when the 
is shifted in the opposite direction the door is free 
open. 
. BorrLes FOR AERATED WATERS AND STOPPERS 
FOR SAME, J. Ferguson, Wilts.—12th August, 1882. 


with, 
Thin to with internal stoppers, 


and for 


e, a steam pipe the 
said pt with the boiler. An chamber 
is vided and connected with the boiler, and also 


with the oil and water chamber, w! has an over- 


ting" 
and the flow of the condensed water from the upper 
chamber. The invention also relates to improvements 
in lubricators with or reservoir, 


having a detachabl dapted secured in & 
socket in the part to 
8889. Cameras, Edi London. 


sors of the og are carried on in the camera 
itself. The back of the camera has a hinged door, and 
also a flat slide fitting below the top of the oe 
Below the slide is a ve to enable a separate —_ 
glass to be inse for f To 
plate the ground glass is re by a plate coated 
with iodised collodion, and the slide pushed forward, 
80 as to it over a vessel coi containing 9 silver 
sensitising solution. The back shutter is then closed, 
then raised, an 


8890. Pistons ror BLowinc aND Pumpinc ENGINES, 
&c., R. R. Gubbins, New Cross.—15th August, 1882. 


6d. 

In a suitable casing is fitted a piston, consisting of a 
body and a fiexible cincture forming the pac , and 
which is the contact portion of the piston st the 
casing or cylinder. ‘Ihe flexible cincture is filled with 
liquid, having a sufficient ‘‘head” to press out the 
cincture against the casing, with a sufficiently yielding 
pressure for ensuring tightness without undue friction. 


3801. or Basic Firerroor MATERIALS 
Ulismann, Prussia. 


proof 
by bret dead burning and slagging the 
alkaline ¢ with admixture of iron or oxides, or 
other combinations thereof free from silicic acid, then 
mixing this fundamental mass, after comminution, 
with hydrocarbons that are free from water and viscous 
wai an g or stamping com pou! 
into the required fo: 


3892. Sunstrrure ron Burrer Larp ror Cook- 
1nG Purpoegs, H. J. Haddan, Kensington.—(A com- 
munication from 8. H, Cochran, Everett, U.8) 4d. 

This relates to purifying, flavouring, and deodorising 
beef suet, the fat or oil of swine, and cotton seed or 
equivalent oils, and mixing therewith slippery elm 
bark and beef stearine. 

38904. Toys, J. Fleisch ter. — 15th 

—( communication Muth, 
Berlin.)—(Not proceeded with.) 2d. 

This relates to a puzzle or toy, the object being to 

remove one or more rings from a wire frame. 


8805 Cicars anp Cigarettes, S. WV, Wood, Cornwall, 
U.8.—lith August, 1882.—( Not proceeded with.) 2d. 
This relates to the a aco of sheets or leaves 
made from the stems leaves of tobacco, to 
be used for covering, and, if desired, for filling cigars 
and cigarettes. 
. REGENERATIVE Hot-Biast Sroves ror Biast 
FURNACES, B. Ford, Middlesbrough-on-Tees, and J. 
oncour, Cumberland.—15th August, 1882. 6d. 
This consists, First, in dividing the regenerator of 
the stove into compartments, each connected by in- 
ternal valves with a flue through which the cold blast 
to be heated is admitted, so as to regulate and produce 
a uniform temperature of blast during the whole time 
that the blast is blowing; Secondly, in so con Z 
each compartment by internal valves with a flue lead- 
ing to the chimney, so that the whole of the contained 
blast can be discharged through either compartment 
= nw purpose of carrying off the deposit from com- 
tion. The stays between the walls of the regenera- 
hare are triangular or more or less lozenge-shaped, and 
without flat horizontal surfaces. e combustion 
chamber is framed so that it divides the regenerator 
into two compartments. 


8898. Looms, S. Burnley.—lith August, 
1882.—(Not proceeded with.) 2d. 

The object is to dispense with the leather strap for 
connecting the picking stick and picker, and use 
instead a metal chain composed of rings or links, 
which change their position so as to ponent fresh 
points of contact. 


8900. Smoke-consumIne Grates, W. J. Henry, Lon- 
don.—l5th August, 1882. 6d. 

The back of the grate consists of a grating, behind 
which is a chamber to receive iron turnings or other 
suitable material, which can be readily brought to a 
red heat. The fire heats the iron turnings, and the 

of tion passing through the same are 
entirely consumed. 

$3901. Pens, J. Nadal, London. — 15th 
August, 1882, 6d. 

This relates to improvements on patent No. 2451, 
A.D. 1881, the object being, First, to overcome the 
friction, which prevents the writing rod in stylo- 
graphic pens from working with facility: and Secondly, 
to avoid the necessity for unscrewing the cap to allow 
air to pass into the pen before using, and screwing the 
cap down again when the pen is not in use, so as to 

revent the escape of ink. The valve rod is formed 

& two parts connected by a flexible joint. Achamber 

is formed above the air tube, and into ita tube pro- 

jects, so that ink entering such chamber will be pre- 
vented from escaping. 

3902. Hoistixe on Lirtine Apparatus, W. R. Lake, 
London.—l5th August, 1882.—(A communication 
Srom J. H. Lidgerwood, Morristown, U.S.—(Not pro- 

This relates to hoisting one in which the 
chain is coiled round a cylinder arranged on a shaft, 
so that it may be caused to rotate with the shaft or 
revolve round the same, the object being to provide 
means for ensuring good frictional contact between 
the drum and the shaft when they are to rotate 
together, and for readily connecting and disconnecting 
the same when the apparatus is in use. 

8908. Carriace Axes, W. R. Lake, London.—l5th 
August, 1882.—(4 communication from W. J. Varley, 
New Jersey, U.S.) 

This consists in the combination with a carriage 
axle of an adjustable sleeve, secured thereon by means 
independent of the nut employed to keep the axle- 
— and hub upon the axle. e sleeve ‘s provided 

‘ooves and passages for | 
, distribu it to the wearing surf 

peer being cove: by an adjustable band th through 

a hole in which they are filled. 

3907. Craars, 0. Barnsdale, Nottingham. 


rdinary 
pressure causing the middle thereot to assume a 
triangular form, leaving the mouth end pointed and 
the lighting round as usual 
8908. PropucTion anp APPLICATION OF COMBUSTIBLE 
Gases, W. S&S. Sutherland, Birmingham.—l6th 


August, 1882. 

The object is, First, to lete com- 
bustion 2 coal, gas of res purity and 
strength than hitherto ; and mdly, to Sneaad suit- 
— on 

fatis ig to th e ar t and construction of the 


pparatus € have a movable 
iolten and water iecket, and the poke holes are pro- 
vided with steam jets. 
Construction oF Roaps, &c., W. P. Thompson, 
Liverpool.—l6th August, 1882.—(A communication 
A, C. Alma, Paris.}—({Not proceeded with.) 


clay, broken into fragments and spread ovt into layers 


of suitable thickness, the clay being preferably burnt’ 


by means of gas. 
$010. Svusstirurz ror Srarcu, &., R. Edward, 
-—16th August, 1882.—(Net proceeded with.) 


This relates to the production of a substitute for 
starch from Tarranon le, or what is called by some 
— paste rock, which lies between the upper and 

wer Silurian formation. 


$011. Apparatus For IGNITION oF 
Severat Foses, W. Bickford-Smith and H. 
Smith, Cornwall.—l6th August, 1882. 4d. 

This relates to on patent No. 478, 
A.D., 1879, and consists in forming the apparatus 
cross or star form, and inserting a combustible acidin 
the centre where all the branches meet, each branch 
having a fuse inserted, so that its inner end abuts 
against the wad. 
$913. Baxine Ovens, J. R. Chibnall, Hammersmith.— 

16th August, 1882. 4d. 

The inventor constructs the oven with the furnace at 
the back, which furnace communicates with the fiues 
aie in the centre of the oven, the heat therefrom 

communicated to the side flues by 
pment in side walls of the furnace flues. 


$915. Fire Escapes, &c., J. Kennedy, Strabane, 
Ireland.—16th August, 1882. 6d. 

The object is the arrangement of the escape ladd: 
in such a manner that carriages may be moun’ 
thereon for the low: of persons from an elevation ; 
and the application to the ladders of adjustable appa- 
ratus, to which the hose pipes can be attached in such 
a manner that the pipes are supported, and the direc- 
tion of the jets of water is under better control, 


—l5th August, 1882. 4d. 
= : = 
y 
‘ 
ndon. Fic.) 
c 
a quarter turn. and the sides cut away, so that when 
placed in position the inner ends all fit close together, 
1 and form a common bearing for the shaft. Tube 
0} ‘ 
= 8 q 
A , 
\ 
- ' ow near the top, having a disch: nozzle and a . 
shorten the len; of the blades. Also the position 
and num’ 
Rouaix, Paris.—(Not proceeded with.) 2d. 
This relates to cameras in which the - and 
developed. 
Noble, Durham.—9th August, 1882. 10d. 
, An ordinary generator is p 
j iron casing lined with firebric! 
i end walls tuyeres are arrang: 
ie. rests on hollow grate bars, through . 
we, 
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Screw For Preparine Woot, &c., 
W. Smith, Keighley.—16th 1882. 


Book Howpers, H. J. Allison, London.—16th 
August, 1882.—(4 communication from R. M. 
Lambie, New York.) 6d. 
The invention consists in a novel jon, 
t, and bination of a pair of adjustable 
folding levers, an adjustable base board and frame, a 
standard, a folding leg frame, and certain details of 
various devices, whereby provision is made for adjust- 
the leaves to accommodate books of different sizes, 
holding them in different positions, &c. 
$019. Corrixs, §, J., and R. Turner, Rochdale.—16th 
August, 1882. 
This consists in a coffin made of asbestos cloth, 
which is enclosed in a wooden or other suitable shell. 


$021. Manvcracrcre or Fassics ror CovERINe 
&. Ficher, Herne Hill.—l6th August, 


The inventor claims the employment of oil and cork 
dust to give a substance and leather-like feel and 
appearance to a thin material, such as linen or cotton 
or other substances combined therewith, and the 
manufacture and use of a solid filling to the embossed 
— of a fabric, to render it permanent and water- 


3922. Cueck A. M. Clark, London.—l6th 
August, 1882—(4 communication srom H. T. 
Harding, Maitland, Nova Scotia.) 6d. 
The invention consists in a running rein or par- 
ment, attached at one on to the bear- 
hook of the saddle and at the other to the dri 
, the bight of this running rein passing 
~~ eve on the check rein, so that the pull of the driver 
the driving rein will also be applied to the check 
oie, whose tension will thus be increased and relax: 
in uniformity with that of the driving rein, instead of 
being permanently in tension as usual. 
$3923. Smoxke-consumine Furnaces, 7. Fletcher, 
Warrington.—l6th August, 1882. 2d. 

Between the fireplace or furnace and the flue or 
chimney, an open screenwork of firebrick or other fire- 
resisting material is erected. 
$8025. Powroons on Arr VessEts ror Use IN THE 

ForMaTION OF Miurtary Bripcss, ror Ralrsine 
Scwxen Vessexs, &c., A. 2. Williams, Peckham. 
—l6th August, 1882. ‘ed. 
This relates to a pontoon constructed in detachable 
which are adapted to lie and be packed one 
—— when the pontoon is not built up or 
use. 


3926. Sprinc Marreesses, W. R. Lake, London.— 16th 
communication from G. Gale, 
ue! 


lates to mattress bed 
= or bottom, 


Cream FRom MILK, D. Baynes, 
Canterbury.—lith August, 1882.—(4 communication 

from P. H. McIntosh, Canada.) 6d 
matte object is to effect the separation by cooling the 


Drying OR VENTILATING F. Bust, 
—17th August, 1882.—(Not " proceeded 


Jeot is to afford facility for concentrat 
or pasts of the stack or 


39477. Busts ror Exursrrine Lapres’ Costumes, 
G. @. Tanner, Homerton.—lith August, 1882.2 
led with.) 2d. 


pro to form an improver out of the ordi- 
bust or flap, te reg will have its centre near or 

waist, and eo of the papier maché or 
other material of which it is made. 


$948. Looms ror Pe, C. Catlow, Burnley.—17th 
August, 1882. 1s. 
relates to combination of mechanism 
yed for operating the healds ; also for imparting 
poaltive motion to the — heald staves by separate 
echanism, and which is applicable to looms generally. 
To improved binations of for hol 
the cloth roller or cloth beam, and to an impro 
construction of reed dents. 
$952. Gas Sroves, J. F. C. Norman and A. H. P. 
Stuart- Wortley, London.—18th August, 1882. 6d. 
This relates to a gue stove, combining a small ae. 
heated chamber, a comparatively large 
warming chamber, and —_— without o 
bustion, exce; 


$3954. Trearment oF Peatry Torr, &., P. J. Fried- 
richs, London.—18th August, 1882.—(4 communica- 
tion from G. W. Stuvinga, Groningen, Netherlands.) 


to small and 


39056. ArririciaL or J. H. Johnson, 
London.—18th August, 1882.—(4 comm 
preparation 
stone or marble, ny submitting native or sul- 
phate of lime to a dehydrating indura’ 


3957. Avromatic Pump on Borer Freeper, £. 7. 
Hughes, London.—18th August, 1882.—(4 communi- 
cation from the A 


ps working 


with or without straight 

$3027. Rorz Tramways, H. H. M. 
16th August, 1882.—(4 
Hallidie, San Francisco.) 6d. 


deep grooved 
said rope or cable, 
rried in frames 


or cable 


straight aves or around there portions of the 
tube. 


each other; one, a pi 

, on its up stroke draws from the supply in 
ee a suction pipe and valve ; the ther 

pump, w working ina cylinder, is 

connected with the boiler bya pipe provided with a 

valve at the proper water level. 


8396S. InsTRUMENTS KNOWN a8 MECHANICAL 


with. 
The First part of the se err penny is in that 


of 
the instrument, where the air passes through the per- 
It further 


forated strips of paper into the wind box. 
ts in m 


3028. Srers on Lappers, C. A. Jones, Gloucester.— 
16th August, 1882. 6d. 
m4. relates to improvements in steps or ladders, 
censisting in constructing them of two parts or 
= connected 2 their upper portions by a 
i and controlled at the lower by a strut 
or stretcher or struts or stretchers. 
. Barus, 
August, 
The object is to 


S880. Waste PREVENTER FoR CLOsETs, &c. 
Henderson and D. MeNeil, 
1882.—( Not proceeded with.) 
The object is to render the action of By syphon from 


the same ; 
and further, discharge of 
out noise. 


the water is effected with- 
$3931. axnp Foremes on Iscots 
UspEeR Steam Hammers, &c., A. Mure, Glasgow. 
—lith proceeded with.) 2d. 
This relates to improvements on patent No. 3381, 
T1881, consists, First, in the employ- 
cylindrical rollers carried in movable bea 
or axle-boxes ; Secondly, in rendering the anvil i 
to traverse backwards and forwards beneath the “ tup” 
of the hammer. 


3932. Frerroor Liquip Compounn, W. 4. 


duced by the passage of a hard body, and relates partly 
to the employment of spiral springs. 
J. McGregor, Manchester.—lith August, 1882. 6d. 
One portion of the invention relates to the 
usually used for spinning, and which are fixed 
the ring rail. Other modifications are described. 
3035. Smarmc Macuing, A. 7. Graham and A. 
Frost, Steford.—Iith August, 1882.—(Not proceeded 
This consists in arranging the several parts of the 
machine in such a way as to enable the several sides 
of the article to be acted upon simultaneously. 
3936. axp Prorecrinc THE Borroms oF 
PantaLoons, W. Brierley, Halifax. A 


This consists of a very narrow plate or teed 


the lower end or shank of which is fastened by means 
of small screws or pins to the heel of the boot or shoe. 


er that each 


der has six apertures or ports, one at top, one at 

bottom, and four at half —- two of latter 

communicating with the top and bottom a: of 

the other Ay eps and the two others , one as 
inlet, and the other as ou 

Pristine, &c., A. London.—lith 


August, communication ation frome Mme. Veuve 


L. Godefroy, and L. Lanselle, Paris.) 64d. 

The Ia divided into two parts, viz., a chemi- 

3940. TOGETHER INTERCHANGEABLE 

TAPPETS USED IN — J. Bywater, near Leeds.— 

of diss or ton lates having flanges 
of or loose pla ~ 
rims thereon are —- = which are 

slots for recei ‘ormed bod 

each tappet for keeping A Al, in position in one 

direction, whilst they are prevented from moving 

sideway by the adjoining which is similarly 


provided with loose tappets, all of such discs 
on the tappet shaft and bound penn 4 together 


laced 
by bolts which pass through the whole 


an opening at the bottom of each 
of the four small lows, for the purpose of gaining 


access to the inner valves when necessary. 

$8065. Macuive ror Priercrsc Nam Howes 
Srates, &c., Cornforth, Birminghain, 
—18th a 1882. —{Not proceeded with.) 

; This relates to the tru 

or piercing or 

slates. 


in mane combinations of trays, 

hinged or pivotted connect- 
trays are held in 
extended ; the 


ugust, 1 
This relates to A its in the general con- 
struction of the machine. 


| eo W. McCausland, Belfast.—19th August, 


This consists in the use of im; tubular beaters 
or dashers, whereby a constant supply of air is fur- 
nished to the milk or cream during the operation of 
churning 
3077. MaxvuracTURE OF AMMONIA AND PURIFICATION 

or Smate Ors, D. Urquhart, Westminster.—9th 
Partly a communication from Dr. L. 
Playfair, New York.) 4d. 
consists, the manufacture of ammonia 
given off on distillation ; |; Secondly, the use of lime or 
soda lime in the distillation of shales for the produc- 


tion of shale freed more or less from sulphur ; 
Thirdly, the use Fagen = lime, slaked with a solution 
of caustic ,Soda, in admixture with peat, coal, or 


for 
d distillation, of given the 
es! ve 

ducts of distillation. 


3979. Drivixe or Tricycies, &c., W. &. 


+ 


3081. Steam Exar Shanks and J. G. Lyon, 
This employing 


$3983. ror Bore Hores ror 
Mrsine, &., J. and B. Mm, 
Barrow-in-Furness, and J. Ashworth, Dalton-i: 
A , 1882. 6d. 
This relates to the arrangement of a rocking lever, 
block, and air 
with a vertical steam cylinder and piston-rod. 
$3084. Tartors’ Instruments, H. Searle and 
T. J. Ironside, 


3985. Gruxpinc Wingfield-Bonnyn, Lon- 
don.—19th A 6d. 
This relates to he BA of a revolving roller 


and a fixed or movable counterpart, having its inner 
or grinding surface identical with a segment of such 


of the 
every 


roller, such parts being so arranged that th 

between them is greater at the point of en 

grain than at the point of exit, and remains so 

adjustment of the mill. 

3986. Apparatus ror ConNECTING AND DiscoNnNEcT- 
inc Rattway orn Tramway Rowuine Srock, F. 
Barnes, Reading.—19th August, 1882. 

This relates to improvements on patent No. 3684, 

dated 20th September, 1876. 

3987. OF =. IN 
THE MANUFACTURE OF ZINC Parnt, ‘enyon 
Altrincham.—19th August, 1882.—(Not proceeded | © 


with. 
me rnc aa ect is to utilise galvanisers’ flux 
gas manure in the obtainment of 


b 


W. 
Houston, Paris.)—(Not with.) Qd. 
A curved pressure tube is em) dn the two ends 
noing connected to two bars. © opposite ends of 
sector, communica‘ ro a pinion to a needle 
the ts of tae tube. 


8902. Rorary Ewscives, J. M. X. Terlinden, 
Brussels.—19th August, 1882. 6d. 

This relates to that class of engines in 

which radial pistons or vanes slide to and fro in slots 


mounted excentrically in a cylinder 


3997. Manuracrure or CumipiIne aND Pro- 
DucTION oF Diazo-comoLe, &c., FoR Use Ix 
PREPARATION Azo Covours, C. D. Abel, London. 
—2lst August, 1882.—{A communication "from the 
fir Anilin Fabrication, Berlin.) 


party inthe 


ocd of din of diazo-cumole, and the use of these sul 
for the producti: ours. 
The object is to provide a self. means of 
ishing the flame of a lamp, or of closing an 


extingu 

outlet or aperture upon the lamp. 

3999. Recovery or Caustic Sopa or PotasH Em- 
PLOYED FOR THE EXTRACTION OF ARSENIC FROM 
Correr Preciprrates, G. Johnson, Jarrow-on- 
—2lst August, 1882.—(4 communication from T. 


Gibb, New Jersey, U.S.)—(Not proceeded with.) 
relates to the recov: of caustic soda or potash 
or potash obtained when 


from the arsenical of 
arsenic is extracted from copper precipitates, by means 
of a solution of caustic soda or potash. - 

4002. Ranogs, R. W. Crabtree, Leeds.—2lst 


arrangemen 

, to the arrangement of ash- 

= or ash receiver, comprising two drawers, one over 
——- sliding in a suitable frame. Other improve- 

ments are described. 

4004. Brewine, F. FE. Whitham, near 
August, 1882.—(Not proceeded with.) 

The object is to convert the aa starch - 
the mash tub into dextrine during the operation of 
brewing beer. 

4007. CentrirvaaL Macuives ror Satt, &c., 
F. Wirth, Frankfort.—2ist August, 1882. —{4 com: 
munication from C. von Bechtolsheim, Munich.) 6d. 

The inventor claims, First, a circular sieve arran, 
to be rotated simultaneously upon two axes, w 
or wings arrap upon the cen apparatus for 
the purpose of removing the dried Sried sat 
4008. Apparatus ror InpicaTiINe THE PosITION oF 

Sowxen Surps, &., W. R. London. 
—{A from M. Pernberg, 

This consists of a buoy ha a thereto 
and secured to the vessel or o' on oe 
4009. MacHINERY FoR THE tal oF BARRELS 

or Casxs, W. R. Lake, London.—2ist August, 1882. 

vention —— several improvements 


the construction of the 
4011. Forsaces, J. and T. Robins Widnes.—22nd 
‘August, 1882.—(Not with} 2d. 
‘Thereby the 
van a or smi a or 
reducing furnace are obtained in combination. 
4016. Piston Lusricators, H. J. Haddan, Kensington: 


i. ', Cologne. lot proceeded w 
This consists essen , in the first , of con- 
a piston of two hold- 


ing between them a number of layers of cork, india- 
board, or other more or less elastic 
combination 


of the supply of the py quantity of semi-solid 
unguent, consisting of 


Rotter Mitts ror Grinpine Fiovr, &c. 
This consists in having one or more smooth rollers 
in combination with a fluted roller or rollers, 
ba in the arrangement thereof. 
4021. Exnaustine Arr From Hay or oTHeR Stacks, 
Haigh, —22nd August, 1882.— 
The object is the of tus 
be ay to stacks, and exhausted 
from the in of the stack for the parposo 
material when it has been insuffi- 
ciently dry. 
Beddoe, London.—22nd August, 
This consists chiefly in the employment of means of 
causing the side claws for the sole to descend so as to 
grip the welt, and thus form with the heel claws an 
effective attachment to the boot. 
AND Empryinc Drepcine LIGHTERS 
. Alexander, London.—22nd Augusi ugust, 1882.— 
tio ication from M. Neuhaus, Berlin.—(Not 
This relates to the use of pum loosening soil 
soil <* ag to details in construction of the pumps em- 
4080. MANUFACTURE OF Marts, J. 
22nd 1882. —(Not proceeded with. 
This relates to improvements in the ac ie of 


hemp, or other similar 
For Maxinc Movutps ror CasTInc 


Naus, & Williams, near Birmingham.—23rd 
August, 1882. 6d. 
consists essentially in the combination in a 


the 
having 


of a 
to 


with 
of owe of the 
said pricker plate through the perforations in 
platforms before they enter the half 


mould for effecting the pricking operation. 


SELEOTED AMERIOAN PATENTS. 
From the United States’ Patent Office Oficial Gastt:. 


‘750. Gas Enome, Hiram 8 Maxim, Paris, 

August 28rd, 1882. 
Claim.—The combination, with a tube, cylinder, 
or other chamber to be exhausted, of ¢ exploding 
similar chambers provided with in uction 
or edu ves and expl apertures, the com- 
munioation between the tube or cylinder and the 
ing chambers being established thro 


induction valves, as and the 
motive engine consis! wing 
in to wit: a cylinder 


855. Seconpary Barrery, Nathaniel 8. Keith, 

New York, N.Y.—Filed Slst, 1883. 
Claim.—In a secondary battery, the combination of 
a positive electrode, the active part of which is finely 
divided metal deposited thereon by electro-deposition, 


1273 855) 


4 
Z 
4 
j 

rll 


and a negative electrode the active of which is a 
8 thereon by 


contained in a porous env 


CONTENTS, 


Tar Enorveer, April 13th, 1883. PAGE 
Waat 18 .. 279 
Sree, FirE-BOXEs .. .. 379 
Tue Lonpon anp NortH- Company's SHIP 
Vioter. (Tllustrated.) ee 379 
Marta Rattway. (Ilhustrated.) 
New Troop Sarr ror Inpia 
Lerrers To THe Eprror— 
Destruction by Fire or Nice Prer 
Tae or .. 
Heuicat 
Tae NoRTMAMPTON ACCIDENT... 
Natt Rops .. .. 
TONNAGE AND LOAD 
Tae TUNNEL 
Rastway Matrers .. .. 
Norges MEMORANDA 
Tue Transmission OF Power BY ELECTRICITY . 
Tae Summit Lever or THE Berrws aND 
Festiniog RAILway .. 
STEEL CRUISERS FOR THE UNITED STATES. Navy... 
Lzapinec ARTICLES— 
DyNaMITE PERIL... 
Exercy EXPENDED IN PROPELLING A Bicycur.. 
How to Unmake NITRO-GLYCERINE 
Sir Lyon AND SIR 
FREDERICK 
ARTESIAN was 0 UPON THE GREAT PLAINS OF THE 
Unrrep States... .. 
CasuALties In Minino 
TORPEDOES .. 


Avovustus 


Equilibrio Is Entorne delle Pile Metalliche 
MerEoROLOGY AS A SCIENCE... .. 
Tue TREVITHICK MEMORIAL.. .. 
A Bio Dam.. 


Norges rrom SHEFFIELD 
Nores rrom THE NoRTH OF ENGLAND 


ApsTRacts OF PATENT SPECIFICATIONS. illus.) eo 
AMERICAN 


ABSTRACTS OF PATENT 


RAPHS— 
Matlock Bath Water Supply 
The Chief Cities of 

Trial Trip of the s.s. 
Lubrication .. eo 
Calcutta International Exhibition: | 


KensincTon Musrum.—Visitors during 
the week endi — 7th, 1883 :—On Monday, 


Tuesday, and Saturday, free from 10 a.m. to 
10 p.m., Museum, 10,281; mercantile 4 
Indian other coll 3802, On 
Wednesday, ursday, and Friday, admission 
6d., from 10 a.m. to 6 p,m., Museum, 1984; 
mercantile marine, Indian ion, and ot! 

collections, 305, Total, 16,372. e of oll 


week in former "Ib, 91. 
opening of the Museum, 21,876 746, 


combs mounted between the back rollers and fallers in 
screw-gill preparing boxes. 
3988. Apraratus ror Raisinc SunKEN VessExs, &c., [275750] | 
J. B. Hunter and J. H. Thomas, London.—1l9th = ct | 
August, 1882.—(Not proceeded with.) 2d. 3 
This relates to the arrangement and construction of 
| 
~ | 
| 
i\ | 
4 
1 orth. \ 
formed in drum 
The ¢ / 
exposed | 
acid colouring matters Or other matters soluble and | j 
removable thereby. It is then dried and torn apart, . C: } " 
and the various descriptions of matter are separated by roduction from the solid I } 
‘ sieves. The fine dust is treated with tar, resin, and OA ~~ | 
coal dust, and formed into bricks. The leafy powder, \ aS 
after admixture with —— of iron, affords a good . 
disinfectant. The ler elastic = may be 
employed as a packing or filling, and the larger elastic . 
pieces, after treatment with sulphate of iron, are 
adapted as a litter material for horses. : 
and piston and means for utilising or applying the 
of the same, a mixer for definite 
proportions of air and gas and admitting the same to 
the cylinder, valve mechanism for controlling the 
admission of gas and air, a governor connected with 
said valve, exploding chambers —— induction 
and eduction valves, and means for ignit the gas 
in said chambers alternately, as set forth. 
New Haven, U.8 Not 2d. 
Smith, London.— This relates, First, to an arrangement of auxiliary 
tion from A. &. gas stove or stoves adapted to the plate racks of 
COnSIsts partiy im the combination with the 
f tube containing the rope or cabl . 
the said pulleys or sheaves being R. Whalley, Liv .—18th August, | H 
ee 
} | i 
Z 
Z t 
3966. Foupine amp EXTENSIBLE Cass on Recer- 
TacLEs, &c., E. P. Alexander, London.—18th 
August, 1882.—(A communication from A. F. Potts, 
This consists, First, 
frames, or receptacles, 
| ing cross arms, where 
both when closed 
combination of such 
articles or nape: Thirdly, in certain special 
articles provided with movable or extensible compart- 
ments. 
3968. Hosrery Macurixes, W. Harrison, 
Manchester.—18th August, 1882. 6d. 
The object is te knit two or more stockings or 
articles, by making two or more machines work at one 
operation by one person turning a crank or wheel. 
3970. —2Zind August, 1882.—{A communication from J. 
and 
R. Ridgway, Homerton.—lith August, 1882. 2d. 
This consists in the use of an alkaline silicate and 
hydrate of alumina mixed together, or separately, as a 
fire-resisting compound. 
3838S. Sarery Apparatcs ror MILs, 
Neuray, Litge.—lith August, 1882. 6d. ich a piston, a mechanism for the regulation 
The object is to prevent the breakage in rolling mills, 
th one or more notches into which the 
co co 
oo 292 
oo 
oo 
Tae Iron, Coat, GENERAL TrapEs or Bir- 
MINGHAM, WOLVERHAMPTON, AND DisTRICT .. .. 204 
wis, Wolverhampton.—1l9th August, 1552. 6d, Nores FROM LANCASHIRE .. «+ os 204 
The object is the construction of mechanism forming a’ ae ae 
4 | Veys motion from axle to bo’ e driving Nores FRoM SCOTLAND .. os 295 
—lith August, 1882.—(A communication Jrom A. | wheels, and also permits of the differential motion of Nores From WALES AND ADJOINING COUNTIES ., 205 
Schmid, Zurich.) 6d. ‘ the wheels necessary in passing round a curve. 
This consists in the construction and use or employ- 
ment of two cylinders so combined togeth 
cylinders One po each, the steam exhaus 
from the small or high-pressure cylinder being used in + +e oe 280 
the large or low-pressure cylinder for the purpose of +e oe 287 
making the return stroke of the piston. eee ee = 
. ‘ 
= 
This relates to the employment of holders contain- _ 
ing thin moulded sheets of the chalk or marking ty i perforated sneciding platform 
material. ribs form the “gets” (upon which 
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THE CONTINUOUS BRAKES RETURN. 


Tur continuous brakes return for the six months ending 
December, 1882, has just been issued, and a few of the 
leading facts may be interesting. The coaching stock of 
the railways continues to increase, and now amounts to 
46,101 vehicles. The first return issued for June, 1878, 
showed only 39,185 vehicles; thus, the increase in coaching 
stock in four and a-half years amounts to 6916 vehicles, or 
an average of about 4 per cent. per annum. Of the 46,101 
vehicles, one third are fitted with brakes which appear to 
comply with the Board of Trade conditions; one third 
with other brakes, which certainly do not do so; while the 
remainder have no brakes at all, During the half year, 
the railway companies have fitted 2610 vehicles either with 
brakes or connections, and three-fourths of these were of 
the automatic kind. Omitting the sectional brakes, as ex- 

loded contrivances, and dealing only with continuous 
Cenkoes, there are now, it appears, 15,065 vehicles fitted 
on the automatic system, and 6339 on the non-automatic. 
Further, of the automatic brakes now in use, two-thirds 
are Westinghouse. As to the failures of the various 
brakes, we notice the usual anomalies in the returns from 
the various companies using the same brake. The North- 
Eastern Railway, for instance, can work the Westinghouse 
brake for over 41,200 miles per incident ; while the Mid- 
land Company confesses itself unable to run, on an 
average, more than 9200 miles. It will be remembered 


that the returns are ordered to be made under three heads, | f 


viz., (1) Failure, or partial failure, to act when required in 
case of au accident to a train, or a collision between trains 
being imminent. (2) Failure, or partial failure, to act 
under ordinary circumstances to stop a train when re- 
quired. (3). Delay in the working of trains in consequence 
of defects in, or improper action of, the brakes, We have 
before pointed out that these returns can be of but little 
service in illustrating the absolute merits of any brake, 
even if all the companies were animated by a desire to 
rocure the best ; and certainly the record sent in by the 
Midland Company must be held to be more than ordinarily 
misleading ; for not only does it not represent, by a long 
way, the best work of which the Westinghouse brake is 
capable, but there are clearly some important omissions in 
the return of failures of its own, or the Clayton brake. 
The most important omission is that of the collision with 
the buffer stops at the Central Station, Liverpool, on Sep- 
tember 22nd last year. Major Marindin, who investi- 
ted the matter, remarks: “It would, however, appear 
sa the evidence, that the brakes upon this train did not 
act as they should have done when they were last ap- 
plied ;” and he concludes, by adding, “I think that the 
unsatisfactory manner in which the train brake behaved 
on this occasion strongly supports the conclusion which 
was arrived at by Col. Rich, when reporting upon the 
somewhat similar accident which occurred on the 25th 
April, 1582, at Port Skewet, on the Great Western 
Railway, viz., ‘That the efficiency of this class of brake is 
materially interfered with by the leakage hole in the 
piston head.’” 
Upon what re therefore does the Midland Com- 
y fail to include this accident under the No. 1 heading? 
resumably it reasons somewhat in this way—that since 
the brake is provided with a device for leaking itself off in 
a short time, such incidents as that at Liverpool are, in 
reality, not failures, but very gratifying successes. In 
addition to all this, however, it is to be noted that this 
com makes no return for the Clayton brake of cases 
under the second head, whereas many cases of overrunning 
have occurred, and have been mentioned in our corre- 
2 columns, without the slightest contradiction. 
he Great Northern Company, using the Smith’s vacuum 
brake, again takes the lead in positive failures and cases 
of overrunning, and returns the only failure, which is re- 
sare under the first head. Considering that there are 
orty other cases of overrunning under the second head in 
the returns for the same brake, it seems singularly for- 
tunate that this inability to stop trains should have 
resulted in only one accident, viz., the collision with the 
buffer stops at Edgware on December 29th last, which 
resulted in injury to the guard and six out of the twelve 
passengers in the train. The case was so very plain that 
the company could hardly help returning it under the first 
head as a failure of the Smith’s vacuum brake, though its 
method of doing it is scarcely to be commended. The 
report runs thus:—“ Driver reports that after reducin 
speed almost to a stand the engine bounded forward, 
owing, as he alleges, to pipes between the vehicles named 
becoming uncoupled, and ran into buffer stops. Driver 
suspended on suspicion of being under the influence of 
drink.” Major Marindin having held an official inquiry, 
reports that it was “to the parting of the vacuum toke 
coupling that this accident was immediately due,” and 
further, that “the statement of the porter who was on the 
platform that, as the train was passing him, he heard an 
unusual noise as of air or steam rushing out, is confirma- 
tory of the driver’s explanation, and di of any 
icion that the pipe was disconnected by the accident 
or by the driver after the accident.” The inspector con- 
cludes by saying that “if the brake had been an automatic 
one, the effect of the coupling coming asunder would 
have been the application of the brake and the con- 
sequent prevention of the accident.” Under all the cir- 
cumstances, therefore, it appears quite unnecessary to place 
on record such a charge against the driver. It would appear, 
woreover, that the attempt to make the Smith vacuum 
brake automatic has not met with much success, since the 
returns indicate one failure to only 6500 miles. In rela- 
tion to Major Marindin’s remark, as given above, on the 
Edgware accident, it is interesting to note that the Lanca- 
shire and Yorkshire Company reports a case of over- 
running in consequence of the Smith automatic vacuum 
‘brake failing to act, from the fact that “the coupling 
between the engine and the train became uncoupled owi 
to that on the engine being improperly fixed.” How was 
it that the brake, being automatic, did not stop the train 
when the couplings ? It is not suggested that there 
were any valves in couplings which could prevent the 


application of the brakes, It is clear that had there been 
buffer stops in the way a similar accident to that at 
Edgware would have occurred, and from the same cause; 
although in the one case the Smith’s vacuum brake was 
automatic and in the other non-automatic. 

As an example of the nature of the failures to which 
the vacuum brake is liable, we may cite the following 
extracts from the returns of the Great Northern 
Company :— 

July 28th.—Brake would not act beyond truck, owing to 
the socket valve of one of the cross pipes banat Phy closing the air 
passage, thus partially destroying the brake power. 

Aug. 3rd.—Brake would not‘jact beyond truck, owing to 
the socket valve of one of the cross pipes breaking, closing the air 
passage, thus partially destroying the brake power; overran station. 

Aug. 22nd.—Pipes became disconnected through improper 
coupling ; train stopped by hand brakes. 

Aug. 30th.—Pipes became disconnected through improper 
coupling; overran station. 

a. 5th.—Pipes became disconnected through improper 
coupling; overran station. 

Sept. 8th.—Vacuum pipe under carriage became detached ; over- 
ran station. 

Oct. 17th.—Pipes became uncoupled through improper coupling; 
overran station. 

Oct. 23rd.—Pipes became uncoupled through improper coupling ; 
overran station. 

Oct. 31st.—Pipes became uncoupled; overran station. 

Nov. 4th.—Pipes became uncoupled through improper coupling ; 
train stopped by hand brake, 

Nov. 10th.—Washer on flap of air valve defective; overran plat- 


‘orm, 
Nov. 18th.—Vacuum pipe not connected at Hatfield; overran 
station; driver fined for neglecting to test brake before starting. 


So far in moderate weather. In winter it would seem 


that the couplings are all right, but a new set of troubles 
began. ‘Thus we have :— 


Dec, 2nd.—Train delayed 7 minutes by water having accumulated 
in diaphragm. 
a. : th.—Train delayed 2 minutes by water having accumulated 
iaphragm. 
Dec. 5th.—Train delayed 33 minutes by water having accumulated 
in diaphragm. 
_ Dec. 6th.-—Train delayed 22 minutes by water having accumulated 
in diaphragm. ‘Train delayed 6 minutes by coupling being ineffec- 
tually put on dummy plug at the end; inexperience of serva:t. 


December 11th appears to have been a peculiar disas- 
trous day for the vacuum brake, which seems to have 
failed all over the Great Northern system. Here is the 
return for this single day :— 


Dec. 11th.—Train delayed 13 minutes by water having accumu- 
lated in diap - Train delayed 2 minutes by water having 
accumulated in diaphragm. Train delayed 4 minutes by water 
having accumulated in diaphragm. Train delayed 4 minutes by 
water having accumulated in diaphragm. Train pe ai 4 minutes 
by water having accumulated in diaphragm. Train delayed 
7 minutes by water having accumulated in diaph: Train 
delayed 19 minutes by water having accumulated in Sia hragm. 
Train a 16 minutes by water having accumula 
diaphragm. 

Nor was the next day much better :— 


Dec. 12th.—Train delayed 3 minutes by water having accumu- 
lated in diaphragm. Train delayed 20 minutes by water having 
accumulated in diaph Train delayed 6 minutes by water 
having accumulated in diaphragm. Train delayed 3 minutes by 
water having accumulated in diaph’ . Train delayed 12 minutes 
by water having accumulated in diaphragm. 

_ Nor was water the sole cause of trouble. When water 
is present in cold weather, and a vacuum is made, ice is 
very likely to follow. So we find :— 


_Dec. 10th.—Vacuum pipe frozen; 2 minutes delay. Vacuum 
pipe frozen ; — delay. 

_Dec. 11th.—Vacuum pipe frozen ; 13 minutes delay. Vacuum 
a broke when disconnected ; slight delay. Vacuum pipe frozen; 

‘minutes delay. Vacuum pipe frozen; 4 minutesdelay. Vacuum 
pipe frozen; 4 minutes delay. 


in dia- 
delayed 27 minutes by water having accumulated 


» 12th.—Vacuum pipe burst owing to frost; vehicle 
detached; 4 minutes delay. Vacuum pipe frozen; 2 minutes 
delay. Vacuum Lp ll frozen; 2 minutes delay. Vacuum pipe 


frozen; 13 minutes y. Vacuum pipe frozen; 2 minutes delay. 

Notwithstanding their untrustworthy character, there 
are many curious and significant facts and inferences to be 
gleaned from these brake returns, and it would be perhaps 
impossible to suggest a subject better adapted for the 
display of blind neglectful trust on the part of railway 
directors, of favouritism by officials, and incompetence by 
many railway servants, than continuous brakes. 


NON-CONDENSING STEAM ENGINES. 


In our impression for April 6th we published an article on non- 
condensing steam engines, in which we endeavoured to show that 
about 21 1b. of steam of 100 lb. pressure was the smallest quantity 
which would suffice to develope an indicated horse-power with a 
five-fold expansion. An occasional contributor to scientific litera- 
ture, well known for the somewhat peculiar views he holds on 
molecular physics, has criticised this article in the pages of a 
contemporary. He has apparently failed to understand our 
meaning, and undertakes the task of correcting what he believes to 
be our mistakes. However, with the results we arrived at, 
and the general conclusions we have drawn, he has appa- 
rently no fault to find. He does not assert that a horse- 

wer can be got out of a non-condensing engine with 
ess than 21 lb. of steam, nor does he appear to think that 
3 lb. of coal per horse per hour is too much to allow under the 
circumstances. The head and front of our offending is to be 
found in our very first paragraph. We spoke of the well-known 


formula for the efficiency of a heat engine T-* He takes us 


to task for not adding 461 deg. to the sensible temperatures in 


the cases we cited. Thus, we wrote, “E = 228 deg. ~ 228 deg. 
328 deg. 


= ‘304;” and fora condensing engine, “E = “—— 


328 deg. 
= °‘481,” when we should, he holds, have written 


E = 789 689 _ 407, Our critic has, however, something to 


789 

learn concerning this very formula. He does not go on to com- 
plete the correction, for a reason which ought to become 
sufficiently obvious in a moment, so we supply the omission, 

789 deg. — 631 deg. _ , 

and write aia 2. Now, it so happens that 
we used the formula only for the purpose of illustrating the 
necessary difference between the efficiency of a non-condensing 


and condensing engine, but we drew no deduction whatever 
concerning the absolute efficiency of the two on this basis. Our 
critic says that if we had completed our calculation we could 
have arrived at a consumption of but ‘8 Ib. of coal per horse- 
power. Just so. But we did not carry out the calculation for 
the simple reason that, as we have said, we used the formula for 
a totally different purpose from that which our critic 
pleases to imagine, and as far as this purpose was concerned, the 
addition or omission of 461 deg. makes no difference. As our 
figures stand on page 269, the efficiency of a non-condensing engine 
being 304, that of a condensing engine is 481. Using the figures 
given above, the efficiency of a non-condensing engine being 127, 
that of a condensing engine is 200. Now, 481 is to 304 as 200 is 
to 126°4, the relative efficiencies being 0°1264 and 0°2 instead of 
0127 and 02. Thus, the actual error introduced is but 0°0006, 
an almost infinitesimal fraction, which disappears if the frac- 
tions ‘127 and ‘2 are extended. 

Secondly, he complains that we have said nothing about the 
use of hot feed-water; nor was it necessary that we should. 
The heating of the feed concerns the efficiency of the boiler, not 
that of the engine; and the efficiency of boilers was not under 
discussion. We did, however, credit Cornish and Lancashire 
boilers with an evaporation which could not possibly be got unless 
the feed-water was heated ; and we quite agree with our critic 
that “the non-condensing engines which are said to work on 
24 lb. of coal per indicated horse-power per hour will probably 
have the feed-water heated by the exhaust steam to nearly the 
boiling point, say, 200 deg. Fah.” We have no objection to say 
that 200 deg. Fah. is a common temperature for the feed-water of 
economical non-condensing engines ; but the fact hasnothing to do 
with the matter in hand, unless, indeed, as seems to be the case, 
our critic fancies that there is a direct counection between 
the temperature of feed-water and the weight of steam consumed 
per horse-power per hour by an engine. 

Lastly, our critic flatly contradicts a statement which he 
admits he does not understand. We wrote, “There is this 
great difference between working with steam and with hot air, 
that in the first case we have to make our working fluid, and in 
the latter case we find it made to our hand. In unmaking steam 
—if we may use the word-—by condensing it we can gain a certain 
advantage—that is to say, a portion of the work expended in 
evaporating the water will be returned, and this is what is gained 
by using a condensing engine. The energy expended in making 
steam is used up in two ways, namely, in overcoming the resist- 
ance of the air, and in overcoming the force which retains the 
water molecules in propinquity. Now, this latter force is much 
greater than that exerted by the air, but no known means exist 
of getting any portion of the work done in overcoming it back 
again—that is to say, no work can be got out of the ager 
tion of steam standing alone.” Our critic writes, “ We find 
that just the reverse of this statement is true. The work 
recovered in such an engine as that under discussion is a small 
part of that represented in the quotation as overcoming the 
resistance of the air, and the rest is about one-half due to the 
loss of motion of the gas molecules represented by the specific 
heat at constant volume through the change of temperature, and 


- | the other half is due to the recovery of the energy of the latent 


heat which went out of existence in overcoming the force which 
retains the water molecules in propinquity.” This curiously 
involved sentence deserves some consideration, but before dealing 
with it we may explain that it is apropos of nothing which we 
said; our statement remains perfectly accurate. Out of the 
liquefaction of steam standing alone no work can be got. 
Liquefaction is a concomitant of expansion when work is done, 
but it is caused by the performance of work, and does not cause 
it. This is quite another affair. 

Now, let us return to the sentence we have quoted. We con- 
fess we do not understand what is meant by the “latent heat 
which went out of existence.” To begin with, there is really no 
such thing as latent heat to go out of existence ; and one who can 
write so glibly about the motion of molecules ought to be aware 
of this fact. When water is submitted to the action of fire, its 
sensible temperature rises, and it is heated in the true sense of the 
word. But once the boiling point is reached, the further incre- 
ments of heat supplied to it are converted into work, and are no 
longer heat, either latent or sensible. It would be as proper to 
say that the heat developed in the furnace of a locomotive haul- 
ing a train was rendered latent in the train, as to say that heat 
becomes latentin water. Our contemporary seems to have some 
glimmering of the truth, because he speaks of the “latent” heat 
which went out of existence. Why latent? And while we are 
asking questions, we go on to say, is our contemporary quite sure 
that the work developed in the cylinder is due to the liquefac- 
tion of steam in it? To repeat his own words, we find that 
just the reverse of the statement is true. The liquefaction 
of steam in a cylinder is, as we have just said, due to the 
performance of work. The performance of work is not 
due to liquefaction; and in the sense in which we have 
written—but which our critic has, he admits, failed to under- 
stand—what we have said is perfectly accurate; and had he 
construed our words in the obvious way, he would, perhaps, 
have spared his readers half a column of argument about nothing. 
The views which we and many others hold concerning what 
takes place in a steam cylinder, the true nature of heat, steam, 
molecules and so on, differ in many ways, no doubt, from 
the views apparently held by one who can still talk of latent 
heat as though it were an entity shut up and concealed from our 
senses in some mysterious way. But as we have already said, this 
is all beside the question really at issue, and unless our contem- 
po is prepared to show that work can be got out of the 
liquefaction of steam standing alone, all that he has written is 
so much waste of ink. It is, we think, to be regretted that the 
energy thus expended was not devoted to better purposes. 

So far as we comprehend the involved sentence quoted above, 
our critic’s views on what takes place within a cylinder are inac-° 
curate. Taking a pound of water at 32 deg. and evaporating it 
all, we use up 1146°6 thermal units, representing 885,175°2 foot: 
pounds, expended in the following way :—First, in increasing the 
temperature of the water from 32 deg. to 212 deg., and lessening 
the cohesion of the water between 32 deg. and 212 deg., 180°898 
units, and 139,653°359 foot-pounds. Secondly, in increasi 
the volume of water between 32 deg. and 212 deg., 0°0018 
units, and 1°440 foot-pounds. Thirdly, destroying the 
cohesion of the water, that is converting it into steam, from 


~|the boiling point, 893°665 units and 689,910°025 foot-pounds. 


Fourthly, increasing the volume of the water from that 
which it had as water at 212 deg., to that which it had as 
steam at 212 deg., 72 034 units, and 55,610 37 foot-pounds. The 
work in an engine working expansively can be divided into 
two portions. The full pressure part of the stroke represents one 
part, the expansion part of the stroke the other. Now the whole 
of the first, represented by the rectangle ABC D in the accompany- 
ing diagram, is done in the boiler, a fact which our critic entirely 
overlooks; the steam being made and pushed out of it, and acting 
on the piston much as though it were a solid ram, one end of which 
was in the boiler and the other pressing against the piston. 
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Only the expansive work is done in the cylinder. During 
the first part .of the stroke no liquefaction takes place— 
it is assumed, of course, that we are dealing with a non- 
conducting cylinder—the steam acting, as we have said, 
merely as a mechanical plug or ram, and there is no loss 
of quantity amy more than there would be if water were 
employed instead. In fact, under the conditions no thermal phe- 
nomena of any kind occur in the cylinder, the steam entering it 
and leaving it as unchanged as so much water. During the 
expansion part of the stroke the steam, if it did no work, would 
become superheated by a small amount represented by the dif- 
erence between the sums of the sensible and so-called latent heat 
of thesteam at theiuitial and terminal pressures. As, however, work 
is done, this superheat is, it is said, used up first. The performance 
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of more work entails the liquefaction of a portion of the steam; 
but how or in what manner the force originally expended in 
driving the water molecules apart is obtained in the form of 
mechanical work no one knows. To assert that one half the 
work done in a cylinder is due to the loss of motion of 
“gas molecules,” as our critic does, is only to assert 
something which can neither be proved nor disproved. 
It is certain, however, that the statement as laid down is 
erroneous in one respect; that is to say, saturated steam is 
not a gas in any sense or way, following entirely different laws 
as to expansion, and behaving in a different way under compression. 
Rankine has shown that to convert 1 Ib. of water at 32 deg. into 
steam gas at 212 deg. requires 1092+ °475 x 180=1177 units of 
heat, being more than the quantity required to make saturated 
steam at the same temperature in the ratio iy = 1028. The 
second statement, that the other half of the work “is due to the 
recovery of the energy of the latent heat which went out of 
existence in overcoming the force which retains the water 
molecules in propinquity,” is, if it has any meaning at all, 
equally erroneous, only a very small part of this energy, repre- 
sented by the liquefaction due to the performance of work which 
takes place in the cylinder, being thus recovered, because only a 
small portion of the steam is liquefied. For one who so eagerly 
takes us to task for assumed inaccuracies, our critic writes with 
an astonishing want of care in the selection of terms. Is it 
possible that he really believes that saturated steam is a gas, and 
that heat becomes latent, and that the whole of the latent heat 
can be got back in the form of work? 

It may, perhaps, be necessary to add that what we have just 
written applies to theoretical and not actual steam engines, 
although it is very nearly true of engines with jacketted cylin- 
ders and very small clearances. 


ON THE STRENGTH OF SHAFTING WHEN 
EXPOSED BOTH TO TORSION AND END 
THRUST.* 

By Pror, A. G. GREENHILL. 

THE object of the present short paper is to bring before the 
attention of mechanical engineers some points arising out of the 
formula required in the design of shafting, which is made to 
transmit at once a thrust and a twisting moment, as is the case 
with the screw shaft of a steamer. The writer has worked out a 
mathematical investigation establishing, for this case, the following 
formulat :— 

= 


where the quantities involved are as follows :— 

P = end thrust of shaft. 

T = twisting moment of shaft. 

= moment of inertia of cross section. 

E = Young’s modulus of elasticity. 

¢ =maximum distance between bearings, which will allow a 
straight shaft to be stable. 

The civil engineer, in the design of structures, has usually to 
deal with columns subject only to thrust ; and in that case the 
formula (1) becomes— 

P 
which is the well-known formula of Euler. But the mechanical 
engineer, in designing shafting, has to make the shafting suffi- 
ciently stiff to transmit some twisting couple T, and in that case, 
if there is no end thrust, the formula (1) becomes simply— 
(3) 
Lastly, as mentioned above, there are cases, such as that of a 
screw shaft, where a thrust P and a couple T are both to be trans- 
mitted ; and the general formula (1) must then be employed. In 
this formula it is assumed, as is usual in practice, that the angular 
velocity is sufficiently small for the effect of centrifugal whirling 
to be neglected ; although in the mathematical investigation the 
writer has shown how this centrifugal whirling may be taken into 
account if necessary. As a practical application of formula (1), 
take the case of the Cunard s.s. Servia, of which the following 
details have been extracted from a description in Engineering :— 
The 1.H.P. is 10,350, with 53 revolutions per minute. The pro- 
— shafting is of wrought iron, 164ft. long, in eight lengths, and 
4in. in diameter. The pitch of the screw is 35ft. 6in. Supposing 
there were no slip, this would give, at 53 revolutions per minute, a 
of nearly 19 knots an hour; but the actual speed 
measured was 17°85 knots. Measuring, as in Unwin’s “ Machine 
Design,” dimensions in inches, and forces in pounds, and ing 
the whole of the power to be utilised by the propeller, we find that 
in the propeller shaft the mean thrust— 
p — 10,350 x 33,000 x 12 

53 x 354 x 12 

and the mean twisting moment— 


T ais = 12,307,000 inch-Ib. 


This mean value of T must be multiplied by the factor 1°77 in 
the case of a three-cylindered engine—‘ Machine Design,” p. 192— 
to obtain the maximum value of T, which maximum will therefore 
be given by T = 21,785,000. Also d = diameter of shaft in inches 


= 22°5; thencel = = (22:5) = 12,581; and E = 


(1) 


= 181,530 lb. ; 


* Paper read before the Institution of Mechanical Engineers. 

+ This formula will be found on page 74 of the 4th edition of “* Machine 
;” by Professor W. C. Unwin, to whom the writer communicated 

e is wae aware of its having been given previously, though such may 

been the case. 


it. 
have 


29,000,000, for wrought iron. Substituting these values in formula 
(1), we shall find / = 4452in. = 371ft. Now, in the engraving 
—Fig. 1—representing a longitudinal section of the shaft 
tunnel, the distance between the thrust-block and the stern- 
post bearing is about 120ft.; and in this length the shaft is 
supported by no less than five bearings. According to the 
above theory, however, the shaft between the thrust block 
and the stern post bearing would have ample stiffness against 
the thrust P and the twisting moment T, without these 
intermediate bearings. The practical suggestion to be deduced 
from the above theoretical considerations is, therefore, that, so far 
as stability of stiffness is concerned, these intermediate bearings 
ight be ogee which would allowa greater amount of elastic 
yielding in the shaft, under the action of strains in the hull, and 
of other causes, and would therefore diminish the risk of its frac- 
ture. It may, however, be found necessary to support the shaft | 
between the thrust block and stern post against the bending effects | 
due to gravity, and to the rolling of the ship; but it is epee } 
that this might be done by taking the weight of the shaft upon | 
mere level supports, allowing side play; or if this arrangement | 
should be found to make the shaft roll out of line and to be diffi- | 
cult to lubricate—as suggested to the writer by Mr. W. J. Clark, | 
of Southwick Engine Works, Sunderland—then the weight of the | 
shaft at intermediate points might be taken by means of revolving | 
endless chains, passing over pulleys above, and thus allowing | 
lateral deviation. Another plan, which has been suggested to the 
author, would be to have india-rubber cushions on each side of the 
bearing, between it and the plummer block. At all events, | 
neglecting the bending effects of gravity and the rolling of the | 


of the same external diameter is 1 — 14 4, or O'Onearly, On the 
other hand, the rate of the solid shaft, compared to the hollow one 
252 


would be in the ratio— 
= 145, 


It may be urged, as men- 
tioned above, that, granting 
these results while the two 
shafts remain perfect, yet a 
crack will have a much more 
serious effect in the hollow 
shaft than in the solid. Let 
us therefore consider the effect 
of a transverse crack, reach- 
ing to adepth of lin. along 
the line A B, Fig. 2. The 
determination of the value of 
I for the remaining sound 
cross-section of the shaft, 
about an axis through its cen- 
tre of gravity parallel to A B, 
is rather complicated and need not begiven in full; but the newvalue 


ship, the screw shaft of any steamer ought to possess ample | is approximately I = 16,328, while for the sound shaft the value of I 
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stiffness with bearings only at the thrust block and the stern post. | 
In further illustration of this subject the writer drew attention 
to a drawingof the s.s. Dorset, kindly supplied by Mr. W. 
J. Clark. From diagrams supplied at the same time, the maximum | 
twisting moment of the engine in inch-pounds, which we have 
denoted by T, appears to be 1,981,583. Mr. Clark assumes that 
only 42 per cent. of the I.H.P., in this case 1683, is utilised in 
propelling the ship. The pitch of the propeller being 20°5ft., this | 


would make the mean thrust on the shaft, which we have denoted | bee 


was found to be 17,287; so that there is a loss of nearly 6 per cent. 
of stiffness in the shaft in consequence of the crack, This loss of 
stiffness will increase very rapidly, with an increasing depth of the 
crack. On the other hand, the value of I, in the case of a solid 
shaft of the same diameter, will be diminished from 19,200 to 
18,240, or by about 5 per cent. Thus, even in this particular, 
there is only one —_- of about 1 per cent. on the side of the 
solid shaft, as against all the various disadvantages which have 


by P, to be 17,787lb. Taking, however, the maximum value of | 
P, corresponding to the above maximum value of T, with a pitch | 
of 20°5ft. we have— | 

Px20°5x12 = Tx | 


or P=50,613 lb. | 
With the same notation as before— 
E = 29,000,000 
d = 13°37hin, 
With these data we have— 


1,000,000 x Fry = 0°88252 


1,000,000 x = 0'00029847, 
So that 
1,000,000 x = 0°88281847. 


We here see how small a is compared with up that it 
may almost be neglected, and formula (2) pereh instead of 


formula (1). If 2 denote the length of shaft between bearings, 
then from the formula— 

2= 
we shall find— 


3343°6in., or 278°5ft. 

Except, therefore, for the purpose of supporting the weight of the 
shaft, the intermediate bearings numbered 2, 3, 4, 5, 6 are not 

uired, the stiffness of the shaft being ample without them. 
A few words may be added on the important question of hollow | 
shafts, as now frequently adopted for large vessels. In ays ar | | 
the stiffness of solid and hollow shafting, the only quantity affected | 
is I, the moment of inertia of the cross section; and the ratio of 
stiffness may be taken to be the ratio of the valueof I. Thus, if a 


shaft have a hole bored through it, of diameter 4 th of that of 


the shaft, then the new value of I is (1 - 4) of the value for 


the solid shaft, while the fraction 4 of the materiel has been 


takenaway. For instance, if the diameter of the hole is 4 that of the 
shaft, then the stiffness is reduced only about 6 per cent.—i.e. , "yth— 
by a removal of 25 per cent. of material. Again, for two shafts of the 


same weight, the one solid, the other hollow, the hole being + th 
of the external diameter, the stiffness of the latter is to that of the 
+1: and if n =2as before, this ratio is 


$, showing a gain of 66 per cent. in stiffness in the hollow shaft. 
It may, however, be objected that a crack in the hollow shaft will 
have much more serious effect than in the solid shaft, and this 
point therefore requires consideration. In calculating the 
effect of a crack in the shaft on the value of I, we may consider 
separately the effect of a longitudinal crack and a transverse crack. 
A longitudinal crack extending in a diametral plane right through 
the shaft will make the stiffness drop to from one-third to one-fifth 
of its original value, according as the shaft is solid or hollow; for 
the value of I must now be taken to be the sum of the moments of 
inertia of the two halves of the cross section, taken about axes 
drawn through the centres of gravity of the two halves parallel to 
the plane of the crack. Secondly, for a transverse crack, like a 
cross cut, extending inwards to a certain fraction, say za th of the 
radius, the new value of I must be taken as the least moment of 
inertia of the remaining cross section. In this way the diminution 
of stiffness due to a crack of any assigned depth may easily be 
calculated. <A transverse crack, however, once made, has a tendency 
to extend itself, because the fibres in the neighbourhood of the 
crack are the most strained, and it may thus gradually lead to the 
shaft being pletely disabled. A longitudinal crack, on the 
other hand, may extend right through the shaft, and still leave it 
serviceable under a reduced strain. To apply these principles to 
actual practice, take the case of the shaft of the steamship City of 
Rome, which is composed of a hollow cylinder of external 
diameter 25in., and internal diameter 14in.; therefore 


= (25 - aay } 
= 352209 


former in the ratio of 


= 17287 ; 
and the ratio of this value of I to what it would be for a solid shaft 


n tioned above. It is with much diffidence that the author, 
asa mere theorist, ventures to bring these calculations and sug- 
gestions before the Instituti Mechanical Engineers, not being 

uainted with the practical difficulties to be surmounted, in 
order to make the best design for shafting, and to diminish to the 
utmost the risk of fracture. 


In the discussion which followed this paper Mr. Rennie pointed 
out that as a rule there was, under the arrangement now generally 
adopted, very little or no end thrust on the screw shaft, and that 
there was not therefore in these cases the loss or the strain 
assumed by the author. 

Mr. E. A. Cowper suggested that the value of the paper and the 
formule given would Tos been much more if the author had 
applied them in some examples, showing whether certain shafts at 
work or which have broken should be at work, or should have broken 
or not, This, of course, the author might have done by reference 
to the Lloyd’s register of broken shafts; and the Transactions of 
the Institution of Naval Architects contains some papers which 
would have afforded the necessary data from which the author 
might have given the practical-minded engineer some idea of the 
value of his equations. 

Professor Unwin pointed out that the applicability of formulx 
for the determination of the strength of and the stresses on 
screw shafting could not be proved by reference to experiments 
made on specimens of small section, and while he ag with the 
author’s remarks as to reduction in the number of bearings for 
—_ shafts, especially with a view to more easy flexible yieldi 
with the hull, so as to prevent friction caused by this, he sugges 
that the shaft might have received some support as against sagging 
if it were allowed to rest in open vee bearings. He also gave an 
expression for the strength of a shaft to resist simultaneous thrust 
and torsion strains, which was a form of that given at p. 73 of the 
book referred to in the foot-note. 

Mr. Reynolds made some remarks which afforded a curious 

plification of the noti held by some men of considerable 
and valuable practical experience on the nature, applications, 
and position to be assigned to theoretical deductions. is idea 
seems to be that science consists of a set of hard-and-fast rules 
of the cookery-book order, and that when the engineering 
cook, without scientific knowledge, follows a rule and makes 
a failure, he has proved that theory is a mistake, and 
science a dead sell. Experience does not show some men that 
when a cutler makes a scythe or a razor he does not ni ily 
show men how to use them without cutting their ankles or th 
throats. Mr. Reynolds spoke of screw shaft accidents and engine 
framing failures as ‘‘ science tumbling about your ears.” There is, 
however, something to be said in favour of Mr. Reynolds’ remarks 
on the superiority of solid shafts over hollow shafts of equal 
sectional area when those shafts are e (1 to bending stress. 
It will require a little more reasoning, however, to satisfy intel- 
ligent engineers on this point than is to be found in any d tic 
reference to statistics or proofs that the hollow ‘shaft will not 
stand as many blows from a falling weight as a solid one, which 
seems to be Mr. Reynolds’ “‘practical” way of proving the value 
of a structure never intended to be subjected to such a strain. 
well might an ordnance engineer test a bridge with charges of gun- 
powder use he uses that method with 

Professor Kennedy pointed out that the author's formule were 
in the first part derived from Euler’s formule for the strength or 
strains in columns, while the second part dealt with the stress due 
to torsion, and that the latter was so small that it might, as the 
author had suggested, be neglected. He pointed out that Euler’s 
formulz did not seem to be applicable, because it dealt with 
buckling strains which did not obtain with screw shafting, and he 
supported Mr. Reynolds on the one point, that the central parts of 
a solid shaft did nares A come into play in aid of the whole 
in a way not mathemati determinable, but probably for the 
same reason that the cen parts of a beam conferred greater 
strength upon it than would be expected from calculation. 

Professor Greenhill briefly replied to the discussion. 


WE have received a copy of Berly’s Electrical Directory, the 
full title of which is “‘J. A. Berly’s British, American, and Con- 
tinental Electrical Directory and Advertiser, the Electrician’s 
Vade Mecum; containing a Complete Record of all the Industries 
Directly or Indirectly Connected with Electricity and Magnetism, 
and the Names and Addresses of Manufacturers in England, &c,” 
It is now published at several places, and has become a portly, if not 
a pretentious volume. It is a very complete directory, con- 
sidering that this is but the second edition. There are, how- 
ever, many names in the lists which seem to have no claim to a 

lace, and many names are absent which should not be, while 

‘3 ee name is very prominently printed big under many 
heads. Advertisements are inconveniently scattered throughout 
the volume; but at present it is the most complete directory of its 


| 
< | Again, the diameter of a solid shaft of the same weight would be 
Vv 25% — 142 = / 429 = 20°7in.; the value of I for the hollow shaft, 
compared to the solid shaft of the same weight, will be— 
25? + 14? _ 821 =1'9 
257 -- 142. 429 
Fig. | 
| 
F) 7 6 5 4 3 2 
| 
| 
| 
| 
| 
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A NEW GAS ENGINE. 

accompanying engraving illustrates a gas engine patented 
by E. of Philadelphia. It will be seen that this 
belongs to the class of engines with pape oe compressing chambers. 
Ignition is effected by electricity. The claims of the inventor are 
for, in a gas engine, the combination, with the cylinder and its 
driving piston, of the compression ber and dary piston, 
substantially as and for the purposes set forth. The combination 
of a cylinder having entrance and exhaust ports at its opposite 
ends, a driving piston whose downstroke uncovers the exhaust port 
and a compression chamber adjacent to the cylinder, and provided 


of presenting the phenomena of electro-magnetism to the 
mind was in general the best point of “departure. The 
dynamo-machine, then, essentially consisted of a conductor made 
to move in a magnetic field. This conductor, with the external 
circuit, formed a closed circuit in which electric currents were 
induced as the number of lines of magnetic force passing through 
the closed circuit varied. Since then, if the current in a closed 
circuit was in one direction when the number of lines of force 
was increasing, and in the opposite direction when they were 
diminishing, it was clear that the current in each part of such 
circuit which passed through the magnetic field must be alterna- 
ting in algae unless, indeed, the circuit was such that it was 


with a secondary piston, whose downstroke terminates ly 
above the entrance port, whereby the charge is permitted to 
expand on both sides of the entrance port, but after expansion is 
driven below the said entrance port by the return of the secondary 
piston, and is finally expelled by the entering charge. In a gas 
engine, the combination, with the cylinder, of a power piston, a 
secondary piston, and igniting chamber, the said igniting chamber 
being alternately covered and uncovered by the movement of the 
said secondary piston, substantially as set forth. In a gas engine, 
the combination, with the lubricating box B, of the driving shaft 


LH, 


t tting more and more lines of force, always in the 
same direction, Since the current in the wire of the machine 
was alternating, so also must be the current outside the ine, 
unless something in the nature of a commutator was employed 
to reverse the connections of the internal wires in which the 
current was induced, and of the external circuit. There were, 
then, broadly, two classes of dynamo-electric machines; the 
simplest, the alternating current machine, where no commutator 
was used ; and the continuous current machine, in which a commu- 
tator was used to change the connection with the external circuit 
just at the mement when the 
direction of the vurrent would 
change. The theory of the alter- 
nate current machine was then 
explained, and it was proved that 
two independently driven alter- 
nate current machines could not 
be worked in series, but that 
they might be worked in parallel 
circuit, aud hence were quite suit- 
able for distribution of electricity 
for lighting without the necessity 
‘ of oe a separate circuit for 
each machine. 

It was easy to see that, by 
introducing a commutator revolv- 
ing with the armature, in an 
alternate current machine, and so 
arranged as to reverse the con- 
nection between the armature and 
the external circuit just at the 
time when the current would 
reverse, it was possible to obtain 
a current constant always in di- 
rection ; but such a current would 
be far from constant in intensity, 
and would certainly not accom- 
plish all the results obtained in 
modern continuous current ma- 


chines. This irregularity might, 
however, be reduced to any ex- 
tent by multiplying the wires of 
the armature, giving each its 
own connection to the outer cir- 
cuit, and so placing them that the 
electro-motive force attained a 
maximum successively in the 
several coils, A practically uni- 
form electric current was first 

cially produced with the 
ring armature of Pacinotti, as 
perfected by Gramme. A dy- 
namo machine was not a perfect 
instrument for converting me- 
chanical energy into the energy of 


D and cranks CC! c, working therein, the power cylinders G G', 
and supply cylinder g, mounted upon the said box and above 
the driving shaft, substantially as set forth. The combination of 
the compression chamber M with the secondary piston and its 
hydraulic packing, substantially as and for the purposes set forth. 
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SOME POINTS IN ELECTRIC LIGHTING, 

Tue fourth of the series of six lectures on the application of 
electricity was delivered on Thursday evening, the 5th of April, by 
Dr. John Hopkinson, F.R.S., M. Inst. C.E. The subject was 
“Some Points in Electric Lighting ” The following is an abstract of 
the lecture :—The science of lighting by electricity was divided by 
the lecturer into two principal parts—the methods of production 
of electric currents, and of conversion of the energy of those 
currents into heat at such a temperature as to be given off in 
radiations of which the eye was sensible. The laws known to con- 
nect together those ph called electrical were essentially 
mechanical in form, closely correlated with mechanical laws, and 
might be most aptly illustrated by mechanical analogues, For 
example, the terms “ potential,” ‘‘ current,” and ‘‘ resistance,” 
had close analogues respectively in “head,” ‘‘rate of flow,” and 
‘coefficient of friction” in the hydraulic transmission of power. 
Exactly as in hydraulics, head multiplied by velocity of flow was 
power measured in foot-pounds per second or in horse power, so 
— multiplied by current was power, and was measurable in 

e same units. Again, just as water flowing into a pipe had 
inertia and required an expenditure of work to set it in motion, 
and was capable of producing disruptive effects if that motion were 
too suddenly arrested, so a current of electricity in a wire had 
inertia; to set it moving electro-motive force must work for a 
finite time, and if arrested suddenly by breaking the circuit the 
electricity forced its way across the interval as a spark. Corre- 
sponding to mass and moments of inertia in mechanics there 
existed in electricity coefficients of self-induction. There was, 
however, this difference between the inertia of water in a pipe 
and the inertia of an electric current—the inertia of the water was 
confined to the water, whereas the inertia of the electric current 
resided in the surrounding medium, Hence arose the phenomena 
of induction of currents upon currents, and of magnets upon 
movi duct ph which has no immediate analogues 
in hplwalion The laws of induction were then illustrated b 
means of a mechanical model devised by the late Professor Cler 
Maxwell. In the widest sense, the dynamo-electric machine might 
be defined as an apparatus for converting mechanical energy into 
the ene of an electro-static charge, or mechanical power into 
its equivalent electric current through a conductor. Under this 
definition would be included the electrophorus and all frictional 
machines; but the term was used in a mere restricted sense, for 
those machines which produced electric currents by the motion of 
conductors in a magnet field, or by the motion of a magnetic field 
in the neighbourhood of a conductor. The laws on which the 
action of such machines are based had been the subject of a series 
of discoveries, Ocrsted discovered that an electric current in a 
conductor exerted force upon a magnet; Ampére that two con- 
ductors conveying currents generally exerted a mechanical force 
} a each other; Faraday discovered—what Helmholtz and 

omson subsequently proved to be the necessary consequence 
of the mechanical reactions between conductors conveying currents 

magnets—namely, that if a closed conductor moved in a 
magnetic field, there would be a current induced in that conductor 
in one direction, if the number of lines of magnetic force passed 
through the conductor was increased by the movement, in the 
other direction if diminished. Now all dynamo-electric 
machines were based upon Faraday’s discovery. Not only 
so; but however elaborate it might be desired to make the 
analysis of the action of a dynamo machine, Faraday’s way 


electric current. Certain losses 

MSS inevitably occurred. There was 
the loss due to friction of bearings, 
and of the collecting brushes upon the commutator ; there was also 
the loss due to the production of electric currents in the iron of the 
machine. When these were accounted for, there remained the 
actual electrical effect of the machine in the conducting wire; but 
all of this was not available for external work. The current had 
to circulate through the armature, which inevitably had electrical 
resistance ; electrical energy must, therefore, be converted into 
heat in the armature of the machine. Energy must also be expended 
in the wire of the electro-magnet, which produced the field, as the 
resistance of this also could not be reduced beyond a certain limit. 
The loss by the resistance of the wires of the armature and of the 
magnets greatly depended on the di i of the machine. To 
know the properties of any machine thoroughly, it was not enough 
to know its efficiency and the amount of work it was capable of 
doing ; it was necessary to know what it would do under all cir- 
cumstances of varying resistance or varying electro-motive force ; 
and, under any given conditions, what would be the electro-motive 
force of the armature. Now this electro-motive force depended on 
the intensity of the magnetic field, and the intensity of the 
magnetic field depended on the current passing round the electro- 
magnet and the current in the armature. The current then in the 
machine was the proper independent variable in terms of which to 
express the electro-motive force. The simplest case was that of the 
series-dynamo, in which the current of the electro-magnet and 
in the armature was the same, for then there was only one inde- 
pendent variable. The relation between electro-motive force and 
current might be most conveniently expressed by a curve. 
When four years ago the lecturer first wu such a curve—since 
named by Deprez the “‘characteristic curve””—for the purpose of 
expressing the results of his experiments on the Siemens 
dynamo machine, he pointed out that it was capable of solving 
ps sower any problem relating to a particular machine, and that it 
was also capable of giving indications of the results of 
changes in the winding of the magnets or of the armatures of 
such machines, The use of the characteristic curve was illus- 
trated with reference to charging accumulators and Jacobi’s law of 
electric transmission of power. When the dynamo machine was 
not a series dynamo, but the current in the armature and in the 
electro-magnet, though possibly dependent upon each other, were 
not necessarily equal, the problem was not so simple. In that case 
there were two variables, the current in the electro-magnet and the 
current in the armature; and the proper representation of the 
properties of the machine would be by a characteristic surface, of 
which a model was exhibited. By the aid of such a surface any 
problem relating to a dynamo machine could be dealt with, no 
matter how its electro-magnets and its armature were connected 
together. Of course in actual practice the model of the surface 
would not be used, but the projections of its sections. The pro- 
perties of a machine depended much upon its dimensions. Sup- 
pose two machines alike in every particular, excepting that the one 
had all its linear dimensions double that of the other. The 
electrical resistances in the larger machine would be one-half those 
of the smaller. The current required to produce a given intensity 
of magnetic field would be twice as great in the larger machine as 
in the smaller. The comparative characteristic curves of the two 
machines, when driven at the same s » were shown in a 
diagram. The two curves were one the projection of the other, 
having corresponding points with abscissz in the ratio of one to 
two, and the ordinates in the ratio of one to four. At first sight 
it would seem that the work done by the larger machine should be 
thirty-two times as much as that which would be done by the 
smaller. Practically, however, no such result could possibly be 
attained for many reasons, First, the iron of the magnets became 
saturated, and consequently instead of eight times the electro- 
motive force, there would only be four times the electro-motive force. 
Secondly, the current which the armature could carry was limited 
by the rate at which the heat generated in the armature could 
escape. ain, the larger machine could not run at so great an 
angular velocity as the smaller one. And lastly, since in the 
larger machine the current in the armature was greater in propor- 


tion to the saturated magnetic field than in the smaller one, the 
displacement of the point of contact of the brushes with the com- 
mutator would be greater. Shortly, the capacity of similar 
dynamo machines was yo s nearly proportionate to their weight, 
that was to the cube of their linear dimensions ; the work wasted 
in producing the magnetic field was directly as the linear dimen- 
sions ; and the work wasted in heating the wires of the armature 
was as the square of the linear dimensions. A consideration of 
the properties of similar machines had another important practical 
use, Mr, Froude was able to control the design of ironclad ships 
by experiments upon models made in paraffin wax. It was a much 
easier thing to predict what the performance of a large dynamo 
machine would be, from laboratory experiments made upon a 
model of a very small fraction of its dimensions. As a proof of 
the practical utility of such methods, the lecturer stated that by 
laboratory experiments he had succeeded in greatly increasing the 
capacity of the Edison machines, without increasing their cost, 
anc with a small increase of their ——- of efficiency, remark- 
ably high as that efficiency already was. The electric properties of 
the electric arc were experimentally illustrated; in particular it 
was shown that the difference of potential between the carbons 
was nearly independent of the current. When a current 
of electricity passed through a continuous conductor, it 
encountered resistance, and heat was generated, as shown 
by Joule, at a rate represented by the resistance multiplied 
by the square of the current. If the current was sufficiently 
great, heat would be generated at such a rate that the conductor 
would b i d + and radiate light. Attempts had been 
made to use Se and platinum iridium as the incandescent 
conductor. But these bodies were too expensive for general use, 
and besides that, refractory though they were, they were not 
refractory enough to stand the high temperature required for 
incandescent lighting, which should be economical of power. Com- 
mercial success was not realised until very thin and very uniform 
threads or filaments of carbon were produced and enclosed in 
reservoirs of glass, from which the air was exhausted to the utmost 
possible limit. Such were the lamps made by Mr. Edison with 
which the Institution was Ardara lighted. The electrical pro- 
perties of such a lamp were examined, and in particular it was 
shown that its efficiency increased and its resistance diminished 
with increase of current. The building was lighted by about 230 
lamps, each giving sixteen candles light, produced each by seventy- 
five watts of power devel in the lamp. To produce the same - 
sixteen candles’ light in ordinary good flat-flame gas-burners, would 
require between 7 and 8 cubic feet of gas hour, contributing 
heat to the atmosphere at the rate of 3,400,000 foot-pounds per 
hour, equivalent to 1250 watts, or nearly seventeen times as much 
heat as the incandescence lamp of equal power. At the present 
time, lighting by electricity in London must cost something more 
than lighting by gas. What were the prospects of reduction of 
this cost? Beginning with the engine and boiler, the electrician 
had no right to look forward to any marked and exceptional 
advance in their economy. Next came the dynamo; the best of 
these were so good that there was little room for economy in the 
conversion of mechanical into electrical en 3 but the prime cost 
of the dynamo-machine was sure to be greatly reduced. Hope of 
considerably increased economy must be mainly based upon pro- 
bable improvements in the incandescence lamp, and to this the - 
greatest attention ought to be directed. It had been shown that 
marked economy of pewer could be obtained by working the lamps 
at bigh pressure, but then they soon broke down. In ordinary 

ractice, from 140 to 200 candles were obtained from 1-horse power 
Socal in the lamps, but for a short time he had seen over 1000 
candles per horse-power from incandescence lamps. The problem, 
then, was so to improve the lamp in details that it would last a 
reasonable time when pressed to that degree of efficiency. There 
was no theoretical bar to such improvements, and it must be 
r bered that i d lamps had only been articles of 
commerce for about three years, and already much had been done. 
If such an improvement were realised, it would mean that it would 
be possible to get five times as much light for a sovereign as could 
be done now. At present electric lighting would succeed com- 
mercially where other considerations than cost had weight. Im- 
provements in the lamps were certain, and there was a probability 
that these improvements might go so far as to reduce the cost to 
one-fifth of what it now was. He left the meeting to judge whether 
or not it was probable, nay, almost certain, that lighting by electri- 
city was to be the lighting of the future. 


NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—J. Swainson, chief engineer, 
to the Satellite ; Gustav A. C. Beneke, chief engineer, to the Asia, 
additional, for the Volcano ; and William Inglis (b), chief engineer, 
to the Asia, for the Polestar; William Siddorn, engineer, to the 
Penelope, for the Cherub, vice Stewart; and John T. Downing, 
engineer, to the Indus, for the Tay. . 

Exectric LIGHTING IN Russta.—In consequence of an interven- 
tion by the Austrian-Hungarian Embassy at St. Petersburg, and a 
report of the Russian Minister on Finances, the Emperor of Russia 
has allowed the Imperial Russian Technical Society, at St. Peters- 
burg, for forming a Russian section at the International Electric 
Exhibition in Vienna, the sum of 15,000 roubles. At a recent 

ting the president of the above-mentioned society, Prince 
Kotschubey, informed the members of this Imperial resolution, and 
the chairman of the electricians, Mr. Welitschko, who likewise 
represented the Russian Department at the Paris Exhibition, 
1881, has been entrusted with the organisation of the Russian 
Exhibition group. 


IRON AND STEEL INSTITUTE.—The annual meeting will take 
Wednesday, May 9th.— 


lace on May 9th, 10th, and 11th, 1883. 
10.0 a.m.: Meeting of Council in the Council-room of the Institu- 
tion of Civil Engineers. 10.30 a.m.: General meeting of members ; 
the Council will present their report for 1882; scrutineers will 
be appointed for the examination of the voting papers; the 
Bessemer gold medals for 1883 will be presented to Mr. George J. 
Snelus “a Mr, Sydney Gilchrist Thomas ; the president-elect, B, 
Samuelson, Esq., M.P., F.R.S., will deliver his inaugural address ; 
a selection of papers will be read and discussed. Thursday, May 
10th.—10.0 a.m.: Meeting of Council, 10.30a.m.: General meet- 
ing of bers; a selection of papers will be read and discussed, 
Friday, May 11th.—10.0 a.m.: Meeting of Council. 10.30 a.m.: 
General meeting of members; the reading and discussion of papers 
will be continued and concluded. List of papers and subjects for 
discussion.—(1) ‘‘On the Chemical Composition and Testing of 
Steel Rails,” by Mr. G. J. Snelus, F.C.S., F.R.S.M., Workington 
(adjourned discussion); (2) ““On a New Hot Blast Fire-brick 
Stove,” by Mr. Thomas Massicks, Millom (adjourned discussion) ; 
(3) ‘On the Value of Successive Additions to the Temperature of 
the Air used in Smelting Iron,” by Mr. I. Lowthian Bell, D.L., 
F.R.S., Middlesbrough; (4) ‘“‘Comparison of the Working of a 
Blast Furnace with Blast varying in Temperature from 990 Fah. 
to 1414 Fah.,” by Mr. William Hawdon, Middlesbrough ; (5) ‘‘ On 
American Anthracite Blast Furnace Practice,” by Mr. Thomas 
Hartman, Philadelphia; (6) ‘‘On the Northampton Iron Ore 
District,” by Mr. W. H. Butlin, Northampton; (7) “‘On Steel 
Castings for Marine Purposes,” by Mr. William Parker, of Lloyd’s ; 
(8) “On the Separation and Utilisation of Tar, &c., from Gas in 
Siemens’ Gas Producers,” by Mr. W. S. Sutherland, Birmingham ; 
(9) “On Improvements in Railway and Tramway Plant,” by M. 
Albert Richie, London; (10) “‘On the Estimation of Minute 
Quantities of Carbon by a New Colour Method,” by Mr. J. E. 
Stead, Middlesbrough; (11) ‘On the Tin-plate Manufacture,” by 
Mr. Ernest Trubshaw, Llanelly, South Wales ; (12) ‘‘On the Coal- 
Washing Machinery used at Bochum, in Westphalia,” by Mr. 
Fritz Baare, Bochum. 


Members who intend to take part in the 
discussions can obtain copies of the papers a week in advance of 
the meetings, on application to the general secretary. The Council 
will arrange the order in which papers shall be . 
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FOUR-COUPLED EXPRESS LOCOMOTIVE, GREAT EASTERN RAILWAY = 


MR. T, W. WORSDELL, ENGINEER, STRATFORD. 
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Wr publish this week drawings of the boiler and fire-box is 4 
showing the general arrangement | forward Year Backward Sear Cut of composed entirely of steel 
and other views of an express |» Maximum opening Maximum opening Percentages yy plates, the fire-box is of copper, 
engine designed by Mr. Worsdell, H Forward | Backward! t and the tubes are of brass. The 

reat Eastern Railway, and con- 7 ormed of steel plates with : ao 
structed at the company’s works, | 7 62\ 7 bolts through it screwed with 
Stratford, to work the through += = - nuts on the top. The 
express trains from London to fed by two injectors, Nos. 9 
Norwich. The frequent sharp KG and 10, the No. 9 being placed 
curves between London and YY... y 50 | 50 | 524] 55 (3313 on the fireman’s side. The 
Cambridge have necessitated that 577| 60 | 60 working pressure is maintained 
en y rigid. | 66 | 65z engines are wi 
flexibility has been by 69 | i automatic high-pres- 
employing a radial axle-box on 69] 721 6924145) sure brake, the pump being 
the leading wheels, giving 1in. carried within the splashers be- 
of side motion each way, and 751 77175 215 | tween the wheels and the reser- 
controlled a horizontal 177 “i voir and valves, &c., underneath 

e axle, wi 
—. arrangement as shown in the oe The ordinary link moti Mr. Woradell has found the working of | lin. thick. The frame cross stays and buffer beams are also of rye 
valve motion is worked out on Joy’s principle, the slide | this valve gear to be superior to that of the best kind of li steel, and the motion plate is of cast steel. On account of the Bes 6 
valves being placed on the top of the cylinders, which | motion, as the friction is certainly reduced and the working parts | distance bet the tres of the coupled wheels being wey 
are thus enabled to be brought so close together that not only | are much simplified. It will take less oil and attention than the | so great, it has been found advisable to make the coupling Te 
are larger cylinders available than is usual when these are p! link, and the whole is immediately under the eye of the driver | rods of an H_ section. The engines are provided with : 


inside the framing, but longer bearings are obtained on the | from the footplate, and can be easily examined when in motion. | dry sand boxes for the driving and trailing wheels, all 
driving axle, there being a shorter distance between the webs of | A reference to the detail drawings will clearly show the arrange- | the gearing for working the sand boxes, cylinder cocks, 
the cranks, as excentrics are not required as in the case of the | ment of this valve gear as applied in this class of engine, The shell | blower ash-pan, and brake, are arranged so as to be worked 
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from the foot-plate. It is intended to fix an exhaust steam 
injector on each of this class of engine now building. A number 
of these engines are now at work and giving good results. The 
railway curves have a radius of 9 chains, with an ascending 
gradient of 1 in 90. The construction of the engines is so clearly 
shown on the drawings that hardly any description is required 
in addition to the accompanying tabular statement giving the 
principal dimensions of the engine — 
Cylinders— 


Wid 
Width ofexhaust ports .. .. .. .. .. .. 
Distance a) of cylinders, centre tocentre .. 
Distance of centre line of cylinders to valve face 
Distance of centres of valve spindles .. .. .. 
Lap of slide valve... .. .. 
Maximum travel of valve .. 
Motwn— Joy's patent to drawing. 
Length of conn -rod between centres .. 
Wheels and axcles— 
Diameter of driving-wheel 
Diameter of trailing-wheel .. 
Diameter of leading-wheel 
Distance from centre of leading to driving .. 
Distance from centre of driving to trailing 
Distance from driving to front of fire-box .. .. .. «. 
Distance from leading to front buffer-plate os “ne. 
Distance from trailing to back buffer-plate . ° 
Crank Arle— 
Diameter at wheel seat 
Diameter at bearings .. 
Diameter at the centre 


Length of wheel seat .. .. .. 

Length of bearing... .. .. .. 
Trailing Arle— 

Diameter at wheel seat 


ft. in. 
1 6 
2 0 
13 


J 


eac ssoco 


Length 

Diameter of outside cou pins .. 
of outside cou pins 

Throw of outside cow pins 

leading Acle— 

Diameter at wheel seat 

Diameter at bearing . 

Diameter atcentre .. 

Length at wheel seat .. 


atbearing.. .. .. .. 
Centre to centre of bearings .. 
Thickness of all tires on tread .. 
Width of all tires on tread.. .. 


Frames— 
Thickness of frame (steel) .. .. .. 
Boiler— 
Diameter of boiler outside.. .. .. .. .. .. 4 
Thickness of plates (steel)... .. .. .. .. 
ickness of smoke-box tube plate .. .. .. .. .. 0 
Fire-box shell (steel) — 
Breadth outside at bottom.. .. .. 
Depth below centre line of boiler .. 
Thickness of front plates .. 
Thickness of back plates .. 


. 

ecoooscoc 

toe 


>ouncoces 
es - 
12 


~ 


ce of copper stays apart. . 
Diameter of copper stays .. .. - 01 
Inside ‘ire-boxr (copper)— 
Length at the bottominside .. - 54 
Breadth at the bottom inside .. - 3 8 
Top of box to inside of shell | 
Depth of box inside me - 6 YB 
Tubes— 
Number of tubes .. - 201 
ft. in. 
No. 11 and No, 15 w g. 
ft. i 


Diameter of exhaust nozzle .. .. .. oe 
Height from topoftoprow of tubes .. .. .. .. .. 0 2 


Height of chimney from rail .. - 211 
Heating surface— 4. ft. 

Total 
Weight of engene in working order— tns. c. qr. 
Leading wheels .. .. .. . 1219 1 
Driving wheels 1 00 

Weight of engine enpty— 
Leading wheels .. 1242 
Driving wheels 1215 1 
Trailing wheels 13101 
Total 38 10 


The tender holds 5 tons of coal and 3200 gallons of water. 


LETTERS TO THE EDITOR. 
[We do not hold ourselves responsible for the opinions ot our 


THE JARROW FERRY LANDINGS. 
Stk,—In your issue of March 30th appear drawings of the Jarrow 
ferry landings, by Mr. Petree, of Newcastle-on-Tyne, which will 
well bear careful examination, as the principle is, with one excep- 
tion, a novel one, and it has also the advantage of having been 
tried for five years and found to answer perfectly. 
Mr. N. Allan, the clever ferry superintendent at Middlesbrough, 
designed and erected two landings on the Tees precisely simi- 
lar, except as to details, with those shown in your paper. A few 
months ago the borough surveyor and chairman of Ferry Committee 
of Jarrow came over to see them at work, and on their return the 
surveyor wrote to say they had decided to adopt the design. Is it 
fair, t erefore, for Mr. Petree to make the drawings and then claim 
the design without in any way acknowledging from whence the 
latter was obtained? But Mr. Allan is not an engineer, much less 
a C.E.,and therefore can hardly expect better treatment. The 

- landings at Middlesbrough are at work now, as they have been ever 
since they were er FREDK, WILLIAMS, 

Middlesbrough, April 12th. 


THE SMOKE ABATEMENT COMMITTEE'S OFFICIAL REPORT. 


Srk,—In your issue of the 30th March I proved, in reference to 
Mr. Frederick Edwards’ assertions, that for the purposes of the 
tests there was not a to choose between the South Kensington 
8fin. chimney and the Manchester climbing-boy chimney, 14in. 
square; that, in fact, one was just as good asthe other. Thus! dis- 
posed of Mr. Edwards’ mare’s-nest, and his statement in your 
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issue of April 6th—that I muttered something about the chimney 

ing too small—is absolutely untrue. But he had discovered 
another mare’s-nest in the tion that bers of the com- 
mittee disclaimed responsibility for the tests. This statement is 
false and libellous. 

Mr. Edwards in the same letter refers to a report by me quoted 
in an advertisement in the Sanitary Record on what he an wal 
fireplace for d tic use,” from which 13,000 cubic feet of air 
heated to from 380 deg. to 440 deg. was delivered per hour—‘‘ fit 
only,” he says, “‘for a baker’s oven.” Here, again, his plausible 
disingenuousness may be exposed. The stove in a is the 
** Manchester stove,” designed for heating large 1 and public 
buildings, and is not a domestic stove at all. Asa matter of fact, 
it was tested, not in the ing-house, but in the Exhibition build- 
ings at Manchester. Nor was it “‘ selected for public approval,” as 
Mr. Edwards disingenuously asserts. It was submit for test, 
ed all the other subjects for test, on the initiative of the Exhi- 

ition. 

I must confess I am weary of Mr. Edwards. I like fair play and 
square play in discussion. His deliverances on the sizes of chim- 
neys are not aw disputed, and they may be very valuable, 
but they are beside the question. D. K. CLARK, 

8, Buckingham.street, Adelphi, April 16th. 

[We can publish no more letters on this subject.—Ep E. 


THE POWER EXPENDED IN PROPELLING A BICYCLE, 

S1r,—In reference to your article on the power used in a ger | 
a bicycle, the reason why this appears large as compa with 
walking or running is, I believe, very simple. In walking, besides 
the overcoming of various frictional and other resistances, the 
whole weight of the body is not only supported, but raised through 
a very appreciable distance at every step. If any one doubts this, 
let him walk beside a wall or fence, and let his eye run along the 
line of the top. He will see this line bobbing up and down, so to 
ape against the background beyond it ; the fact, of course, being 
that at each step his eye rises on falls, and so is able to see more 
or less of the background alternately. A little reflection shows that, 
supposing a man’s legs to be 30in. long, and that he steps 30in., his 
legs, when both his feet are down, form with the ground an 
equilateral triangle, and that if he keeps his knee stiff, he must 


rise in the next step by a height of 30 - vs 30 = din. nearly. 


This is equivalent to lifting his whole body ys a height of, 
rhaps, 3in., allowing for the fact that his foot does not rise. 
m rough experiment I do not think this is much beyond the 
actual fact. Hence, in walking, a man at every 24ft. or 3ft. lifts 
his whole body through a height of, say, 3in. Inriding a bicycle, it 
may be said that he has to lift his legs through perhaps about the 
same distance ; but it must be remembered : (1) he only does this 
once in a revolution, which, with a 5ft. driving wheel would mean 
once in each 15ft. forward instead of 3ft. (2) When once started, 
the cranks being at right angles, the legs balance each other. 
Beyond this he has only to keep himself steady, and overcome the 
frictional resist: of the i The difference in fatigue 
between the two cases seems amply accounted for. 

Doubtless to the same cause is due the fact, which many must 
have noticed, that walking up a gentle slope is scarcely, if at all, 
more fatiguing than walking on the level. The body rises in the 
same way in both cases, and simply does not fall so far when on 
the incline, WALTER R. BROWNE, 


THE NORTHAMPTON ACCIDENT. 


Srr,—I read the letters in your last issue reporting the failure of 
Clayton's brake to stop a train at Northampton station on the 3rd 
inst., the r driver being aghast, as his gauge showed l5in. 
vacuum. Was there ever such a clumsy, deceiving brute of a brake 
invented as this? The chain brake, said to be given up by the 
London and North-Western Company, is, I think, a king to it, and 
for reliability it is far inferior to Smith’s plain vacuum brake, 
which, I believe, is being abandoned by some in its favour. It 
seems the driver applied the brake at the junction, which exhausted 
the brake-power at his command. What a farce to rely upon an 
automatic continuous brake with a store of power for one applica- 
tiononly! He opened his ejector, and bad rapidly 15in. vacuum— 
Yes, but where? In the brake pipe to which his gauge is connected, 
and the under side of the brake cylinders. But what vacuum had 
he above the pistons? Possibly next to nothing. If it takes about 
two minutes to destroy a vacuum above the pistons through the 
small leak holes, it will also take the greater part of the same time 
to re-create it. The driver’s gauge should be connected to the top 
side of the pistons; they would then know what vacuum they 
really had, and also find that 10in. would just rub the blocks to 
the wheels. In fact, take away the steam brakes fitted to the 
engines and tenders, and this system of continuous brakes could not 
exist. ENGINEER, 

April 16th. 


SIEMENS DIRECT PROCESS, 


Srr,—-The following are the particulars of the working in the 
Siemens’ direct rotary furnace of the separated magnetic iron 
sand from Moisie, Canada, that was sent to these works to be 
experimented upon to ascertain the best mixture and most suitable 
temperature for working this material in the rotator. After vari- 
ous trial charges I found that a charge of 25 cwt. of magnetic iron 
sand, mixed with 6 cwt. of coal or charcoal, gave the best results. 
The average time required in the rotator was three hours forty-five 
minutes, and the yield of solid metallic balls was 15 ewt. 3 qrs. 
The reduction of the magnetic iron to the metallic state took place 
very easily; in fact, it is the best material for working in the 
rotator that so far I have seen. One of the balls made with coal 
was roughly hammered out intoa billet which on analysis gave :— 
Metallic iron, 96°95; slag and silicon, 3°04; carbonaceous matter, 
0°17; phosphorus, 002; sulphur, 03; manganese, trace. One of 
the billets made from a charge reduced with charcoal was after- 
wards re-heated and simply rolled into a finished bar without piling 
and re-heating—as is usually done—and gave on analysis as fo)lows : 
Metallic iron, 95°77; slag, 3°91; sulphur, ‘02; phosphorus, ‘02; 

ese, trace; carbon, ‘11. The tensile strength of this bar was 
21°5 tons per square inch with 23 per cent. elongation. Most of 
the balls made were taken straight from the rotator, and used in 
the Siemens furnace for the production of mild steel; they were 
found to be very suitable for this purpose, and gave excellent 
results. There would be no difficulty in getting six charges, or 
about five tons, per day of balls out of such rotator when working 
with this magnetic iron sand, which would be a weekly make of at 
least thirty tons per each rotator. Working the rotator in pairs, 
the wages would come to about 5s. per ton on the — balls. The 
fuel required for the Siemens gas producer to heat the rotator is 
as near as —_ one ton per ton of balls produced. General] 
speaking the magnetic iron sand ques to me peculiarly well 
adapted for the production direct of a very fine quality of steel or 
iron in the Siemens rotary furnace, and if it can be cheaply 
obtained should yield a very handsome p fit in working. 

New Steel Works, Landore, April 16th. Jas. Davis. 


THE IRISH MAIL CONTRACT, 

Sim,—The drawings and information which you have published 
in your issue of April 13th, about the Violet, and also your 
excellent leading article of March 30th on the above important 
subject, give an example of the real way for anyone interested in 
the matter to take it up. It is the topic of the day on this side 
of the Channel, and the various papers are nearly always full of 
it. Nevertheless, I have never read any paper which went into 
the subject thoroughly or from a mechanical point of view—which 
after all is what should be done—as you have in your last 
number. The Dublin Chamber of Commerce issued a ag 2 
on the subject dated 8th March, professing to give reliable infor- 


mation about the boats, but which, in reality, was erroneous 
throughout, and therefore would only mislead those who trusted its 
accuracy, more than they were misled before by those who reall 
knew nothing of the matter, and cared less. Glancing through 
this pamphlet, I read :—* Lily and Violet: These vessels are in 
every way inferior to the four mail packets, as will be seen by 
their dimensions,” The pamphlet then attempts to prove this very 

founded stat t by giving wrong dimensions. The wrong 
dimensions which they gave were—tonnage, 1035; horse-power 
470; depth, 14°4ft.; which are correctly—tonnage, 1137; horse 
power, 600 nominal, 3000 indicated; depth, 15°6ft, Now thereisa 
great difference between a vessel of 1035 tons and one of 1137, and 
still greater between horse-power of 470 and 600. One would have 
thought that a public body like the Chamber of C would 
be above taking this line; but from the statements which 
have appeared in the papers lately with regard to the Lil 
and Violet, nothing is too bad to say about them, no matter what it 
is, and one public meeting reached the limit of all abuse by saying 
they were “ unseaworthy vessels,” 

That will give * an idea of how much justice the public wish 
them to have. No one will hear a word in their favour, and even 
a letter to any of the papers correcting an error in measurements, 
or stating that the Violet made a very quick passage such a day, 
would not be inserted. The speed trials of the express boats last 
week showed that they were able to leave the mail boats in the 
background. The Violet made her trip on Wednesday 4th, and 
gave the Connaught as good a beating as could be, making the out- 
ward passage in 3 hours 10 minutes, light to light, and a little over 
that from pier to pier. On the return passage she did it in 3 hours 
20 minutes. During the whole day it was blowing hard in the 
Channel, and she had the wind against her both ways, besides a 
heavy sea to contend with, otherwise she would not have been over 
2 hours 50 minutes. I think myself that the bad weather was all 
the better, as it showed she was a good sea boat and able to make 
a very fast ge with nothing in her favour. The same day 
the Connaught was driven at full speed to show how easily 
she could beat the Violet, as all the papers told us; but matters 
turned out differently, and the latter came off the victor by a good 
55 minutes. The Connaught was 4 hours 13 minutes doing what 
the Violet did in 3 hours 17 minutes, pier to pier; and even going 
from Kingstown to Holyhead in the oe ype | in light weather, she 
took 3 hours 40 minutes, which was half an hour over the Violet’s 
record at the same time. All the four express ts have now 
been tried, and each one has shown herself very swift by the time 
which I give below. 


Date of trial. Time—Outward. Inwards K. to H. 
iy. ‘ Wednesday, March 28 .. 3 hours 87 min. .. 3 hours 30 min. 
Violet Wednesday, April 4 .. 3 hours 10min. .. 3 hours 20 min. 
Rose .. Thursday, * 5 .. 8 hours 88 min. .. 8 hours 47 min. 
Shamrock. Saturday, 7 .. Shours 44min. . 83 hours 15 min. 


It will be seen that, all things taken into account, the Violet has 
made the fastest e, as she had the worst weather of the 
four. The Lily had not full steam up, owing to the engineers 
being unaccustomed to the Welsh coal which was used in her trial, 
and she therefore did not make as good a a, ae was expected, 
but is, I think, as fast as the Violet. Both the and Shamrock 
came off wonderfully well, as they are not put down as being very 
fast, and did much better than was expected, the Shamrock going 
back to Holyhead in 3 hours 15 minutes, which really was splendid, 
and better than any of the mail boats’ performances. If the 
Lily and Violet are not able to carry mails and passengers across 
the Channel in 34 hours in all but the “= worst weathers, would 
any one point me out what sbips can? The travelling public who 
dislike them, and say they are slow and inferior, may go farther 
and fare worse if it is another large species of vessel they would 
wish to have; but to speak for myself, who cross the Channel 
very often, I have been in the Violet in all weathers, from a heavy 

e down to a dead calm, and certainly could not wish fora better 
t. Ihave also been in all the four mail steamers, and crossed 
in one very recently—it was the Leinster—to see what she was 
like; but what with the extortionate fare I was a the in- 
civility of those on board compared with the L. and N. W. officers, 
and the vastly inferior accommodation to the Lily and Violet, to 
say nothing of the very slow passage which we made, I resolved 
that so long as the Rose, Shamrock, Lily, and Violet are running 
from Dublin to Holyhead, I will never cross in any other steamers, 
as I find that for speed, comfort, and general convenience they are 
unmatched. I hope you will excuse the length of my letter, but 
as you take so great an interest in the subject, I think that will be 
overlooked. J. G. 
Dublin, April 14th. 


THE CONTINUOUS BRAKE RETURNS, 


Sir,—Upon the 24th November last I wrote to you upon the 
subject of the continuous brake returns, specially calling attention 
to the very incorrect list of failures reported to the Board of Trade 
by certain railway companies. I have looked over the return 
lately published for the half-year ending December 31st, 1882, and 
find it even more incorrect y mm the former ones. For instance, 
upon page 48 the Midland Company, reporting upon the Sanders- 
Bolitho brake, states under head No, 1 and 2 *‘ Nil.” During the 
half-year in question I have been a passenger upon the Midland 
Railway when this brake has failed to stop the train, and have 
also witnessed failures, delays, and cases of breaking loose, yet 
when I refer to the return I do not find any mention whatever 
made of them. If the returns are to be of any real value they 
must be fully and correctly made by the companies. So long as 
one line reports the smallest incident against one brake and another 
does not even mention a brake failing and allowing a train to run 
into buffer-stops—at Liverpool, for instance, on the 22nd September 
last —how can anyone make a fair comparison between the different 
brake systems ? CLEMENT E, STRETTON. 

Leicester, April 18th. 


EXTENSIONS AT ELswick.—The Armstrong-Mitchell 
has decided on a series of important extensions, which have been 
begun simultaneously at Low Elswick. The most important is the 
filling up of the familiar haughs lying in front of the large joinery 
establishment formerly belonging to Mr. Bowman, On the higher 
level of the ground that will be so formed the company intend to 
erect large steelworks ; on the lower portion—that nearest the 
riverside—the new shipbuilding yard will be made, It is intended 
that the vessels shall be launched from slipways pointing down the 
Tyne, and the arrangements to be made will be such—with the 
ample depth of water to be had at high tide—as will ensure per- 
fectly safe and satisfactory launches. Further up the riverside, 
and on the summit of the massive stone wall that faces Dunston 
a number of entirely new shops are being built. There was, until 
a month or two since, a large open space between the workshops at 
this place. The space, however, is now disappearing, and in its 
place erections are well on towards completion that, when finished, 
will form a long line of new shops, to be used by the blacksmiths 
of the establishment. Immediately at the end of the wall, and 
near the Crooked Billet, the heavy bank which has hitherto sepa- 
rated the eastern and western parts of the large manufactory is 
being removed. The earthwork here—which has existed time out 
of memory—is one of the old haughs of Tyneside on which the 
—_ of Newcastle of a generation or two ago used to rusticate 

uring the summer holidays. It is a somewhat substantial hill, and 
will require a considerable amount of shifting. It is, however, 
disappearing day by day, and in its place the firm propose shortly 
to erect a building that will do duty as a large gun -—— 
establishment. When the whole of the extensive work now in 
operation has been completed, the two miles of factory with which 
the “Armstrong: Mitchell Company have hitherto been credited 
pa — been increased to a very great extent. — Newcastle 
Chronicle, 
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RAILWAY MATTERS. 


TRAM-CAR engine-drivers will have to get a better idea of the 
relative widths of their engines and their cars. On Monday morn- 
ing a tram-car, drawn by an engine, came in collision with a coal cart 
in Leeds, The engine passed the coal cart safely, but the car 
struck it, and dragged it forward until it came in contact with a 
lamp-post. The horse was very seriously injured, and the windows 
and framing of one side of the car were smashed, 

THE Sultan of Turkey is again interesting himself in a railway 
to Bagdad, and M. Collac has been, it is said, entrusted to finance 
a scheme in France. The last scheme is the proposal of Terkis 
Bey Ballian, the architect of the Imperial palaces. The starting 

int would be Saledieh, near the mouth of the Orontes, and the 

ine would have a length of 1100 kilometres. M. Caralet’s sch 


NOTES AND MEMORANDA. 


A BRASS cannon, 6ft. long, has been found by an agriculturist, 
whilst —s at Coorum, near Soopa, in the Bhimthudy 
talooka. is cannon, it is said, was manufactured by Michael 
Burgerhays, and is dated 1640. 

At the Royal Observatory, Greenwich, the mean reading of the 
barometer last week was 30°03in. The mean temperature was 
44°0 deg., and 3°0 deg. below the ae in the corresponding 
week of the twenty years ending 1868, e extreme range in the 
week was 31.1deg. 

THE Guion mail steamer Alaska, the ‘‘Greyhound of the 
Atlantic,” has made another rapid Atlantic passage. She left 
New York at 10 a.m. on Tuesday, the 10th inst., and arrived at 


for a line at first wy as far as Damascus is thought not to com- 
mand support enough to secure a concession. 


THE Berne correspondent of the Leeds Mercury telegraphs that 
at Monday’s sitting of the Federal Parliament, the President of 
the Confederation, M. Rucbonnet, replying to an interpellation on 
the subject of the proposed piercing of the Simplon, said the 
matter had been under the consideration of the Federal Council, 
who had decided, before permitting the work to commence, to 
forward to the Governments of France and Italy the new plans 
and specifications for the construction of the tunnel. These 
Governments been invited to give expression to their 
views as to the desirability of sanctioning the enterprise. 

In rebuilding the Pittsburgh and Western Railway as a standard- 
gauge road an extensive change was madeat the Summit tunnel. The 
Railroad Gazette says: “Its bed was lowered 9ft. without stoppin, 
a train. The work was accomplished by the excavation of the bec 
of the tunnel while the track was kept up by trestle work. A row 
of blasts would be fixed ready for firing, and as soon as a train had 

vassed through they would be touched off and the d¢bris cleared up 

fore the next train arrived, The track for the broad gauge was 
laid 9ft. below the narrow gauge, and when all was ready cars were 
run in on the lower tracks and the trestle for the narrow gauge 
knocked down and dragged out.” A similar operation was carried 
out some years ago with the tunnel near Blackburn when Pulman 
cars first began to run in this country. 

Tue Society of German Railway Administration has resolved 
upon opening every three | ges prize competitions of a total 
amount of 30,000 marks, for important inventions in railway 
matters, namely :—(1) For inventions and improvements in the 
construction of railroads—l1st prize, 7500 marks; 2nd prize, 3000 
marks ; 3rd_ prize, 1500 marks. (2) For ditto in the means of 
transportation, and their use—prizes the same as at 1, (3) For 
ditto respecting the general administration of railroads, railroad 
statistics, and prominent subjects of railroad literature—Ist prize, 
3000 marks ; 2nd and 3rd prizes, 1500 marks each. The award of a 

wrize is not to prevent the inventor from patenting his invention or 

his sale of the patent. The first competition of this kind has been 
made public, and applications are to 
Ist and July 15th, 
Berlin. 


THE report of engine, tender, and passenger car wheel mileage 
on the Lake Shore Railway for the year 1852 has just been issued. 
The average mileage of 2265 33in. cast iron chilled wheels drawn 
was 60,580 miles each; the average of 747 30in. wheels was 57,519; 
that of 393 28in. wheels was 56,088, and six 26in, wheels averaged 
97,297 miles each. Of the 2265 33in. wheels drawn, 1609 were 
worn out; 536 were flat, owing to bad chill or crumbled tread; 51 
had broken treads; 25 broken plates, and 44 sharp flanges. 
Besides the 2265 33in. wheels removed for the causes named, 407 
were drawn because they had been made flat by sliding. The 
average mileage of these 407 wheels was 25,168 miles each. The 
average mileage of all cast iron wheels removed during five years 
from the equipment named above, which does not include freight 
cars, excepting those made flat by sliding, was as follows :—33in. 
wheels, 60,335; 30in. wheels, 45,299 ; 28in. wheels, 49,867; 26in. 
wheels, 63,878. The average mileage of all the wheels reported 
“worn out” during five years was 71,059, and the average mileage 
of wheels made flat from sliding in the same time was 24,065. The 
number of wheels removed from the latter cause was as follows :— 
In 1878, 18; in 1879, 45; in 1880, 72; in 1881, 205; and in 1882, 
407. The Railroad Gazette, from which we quote, says:—‘‘ The 

eat increase in the number removed from this cause in 1881 and 

882 is probably due to the use of continuous brakes, or, perhaps, 
rather from inexperience in the use of them.” 


Tue following, from an article in the National Car Builder, 
headed, ‘“‘What Happens When Cars Turn Over,” is not 
likely to lessen the English love of the well-made English 
carriage, with its fixed partitions and seats :—‘‘ The train was run- 
ning at about twenty-five miles an hour on a level track, the 
embankment of which was about 8ft. above the natural surface of 
the i ene The engineer noticed that the train suddenly pulled 
hard, and on looking back saw that the wheels of the forward 
truck of the smoker were running on the ties. The car imme- 
diately headed for the edge of the embankment, taking the two 
baggage cars along with it, all three of them going over. The rear 
cars fell over on their sides. A number of persons were killed and 
injured in consequence of the cast iron seat ends breaking or pulling 
loose from the floor, and the seat backs turning over as the cars 
fell upon their sides. One passenger was thrown through one of 
the large windows and killed by the car falling on him. These 
results indicate that stronger fasteners are needed for seat ends, 
and also good strong locks to the seat back arms, to prevent the 

ks from reversing when the car is thrown over. The large 
windows, also, which have been so much in vogue for some time 

t, should be protected in some way so that passengers will not 

thrown through them; and one road, at least, has furnished 
such protection by placing two brass bars across each of the large 
windows in its cars.” 

A report to the Board of Trade by Major-General Hutchinson 
has been published on the accident which occurred on the 8th 
February, at Charity Junction, near Darlington, on the North- 
Eastern Railway. In this case as the 10.30 p.m. down empty train 


sent in between January 
, to the managing director of the society at 


Q town at 2.24 p.m. on Tuesday, the 17th. Her runs were as 
follows :—390, 383, 375, 411, 406, 410, 400, and 460 miles from 
Fastnet to Queenstown. 

In London last week 2598 births and 1803 deaths were registered, 
or 15°4 and 10°3 per hour respectively. Allowing for increase 
of population, the births were ninety-two below, whereas the 
deaths exceeded by forty-two, the average numbers in the corre- 
sponding weeks of the last ten years. The annual rate of mortality 
from all causes, which had been equal to 28°3 and 25°6 per 1000 in 
the two preceding weeks, declined to 23°8. 

IN connection with the photo-chemical action of ferric oxalate, 
Mr. Victor Jodin has observed that when 162°5 parts—one 
equivalent—of perchloride of iron, and sixty-three parts of crystal- 
ised oxallic acid, dissolved in a litre of water, are exposed in the 
sunlight, carbonic acid gas is set free in such quantity as to supply 
the requirements of plants inclosed in a vessel with it, the absorp- 
tion and decomposition of carbonic acid by the plant being like- 
wise a photo-chemical action, b it requires sunlight to aid it. 

In the tabular results of experiments with different coals at the 
late Smoke Abatement Exhibition, Mr. D. K. Clark gives the 
evaporative power of Nixon’s navigation coal as 13°25 lb. of water 
from and at 212 deg. per lb. of coal, and North-country coal at 
12°22 lb. Of the Nixon’s coal 11°82 lb. and of the North-country 
coal 16°73 lb. of coal were burned on each square foot of grate per 
hour. The latter coal was burned at the rate of 20°87 lb. per square 
foot on a smaller grate, and it then evaporated 12°62 lb. of water 
from and at 212 deg. Fah. The temperatures of 
escaping gases were respectively 500 deg. and 612 deg. A report of 
the mm | trades of Northumberland and Durham, by Messrs. H. 
Aytonand T. W. Bunning, draws attention to these good results 
and to the high quality of North-country coal. 

THE following, from the report of the British Iron Trade Association, 
gives the production in the United Kingdom of different descrip- 
tions of manufactured iron in 1582 :—-Ship plates, 495,000 tons, or 
30°53 per cent. of the total production ; angles, 169,000 tons, or 
10°42 per cent. of the total production; bars, 434,200 tons, or 
26°78 per cent. of the total production ; rails, 60,339 tons, or 3°72 
per cent. of the total production ; sheets, 114,200 tons, or 7°04 per 
cent. of the total production ; hoops, 71,000 tons, or 4°38 per cent. 
of the total production ; wire rods, 81,000 tons, or 4°99 per cent. of 
the total production; coke bars—for tin-plates—35,000 tons, or 
2°15 per cent. of total production ; strips, 42,600 tons, or 2°62 per 
cent. of the total production ; Tee iron, 21,720 tons, or 1°33 per 
cent. of the total production ; packing iron, 3500 tons, or ‘21 per 
cent. of the total production ; fencing wire, 10,800 tons, or °66 per 
cent. of the total production ; nail rods, 18,600 tons, or 1°14 per 
cent. of the total production ; boiler and other plates, 64,000 tons, 
or 3°04 per cent. of the total production. 

M. G. TissaAnpIER has described to the Paris Academy of 
Science his new electrical motor for balloons. It consists of ascrew 
propeller with two helicoidal blades nearly 10ft. in diameter, a 
Siemens dynamo-electrical machine of new design, and a light 
bichromate of potash battery. It is intended to propel an 
elongated balloon of about 1000 cubic yards capacity. The 
frame of the screw propeller weighs 154 1b., is stretched with silk 
varnished with india-rubber lacquer, and kept taut by steel wire 
stretchers. The dynamo-electric machine has four electro magnets 
in the circuit, and frame parts are of cast steel, so as to bring the 
weight down to 121lb. It drives the screw by gear, which reduces 
the speed in the proportion of 10 to 1; thus, if the coil makes 1200 
revolutions a minute the screw makes 120. It gives out 220 foot- 

unds per second with auseful effect of 55percent. The bichromate 
este gives a better yield than accumulators of the same weight. 
It consists of an element divided into four series and arranged in 
tension. The element consists of an ebonite cell holding four 
litres—or 0°88 gallon—and containing ten plates of zinc and eleven 
cakes of retort carbon, arranged alternately. The immersed 
surface of the zinc is one-third that of the carbons. This battery, 
charged with a highly concentrated and very acid solution, is con- 
stant for two hours. The liquid becomes heated as it is 
impoverished, and the duration of activity may be prolonged by 
the addition of chromic acid. 

AT a recent meeting of the Royal Society, Edinburgh, Sir 
William Thomson read two papers on gyrostatics and on oscilla- 
tions and waves in an adynamic gyrostatic system. The papers 
were in great part experimental illustrations of the theorems 
regarding gyrostatic stability which are laid down in Thomson and 
Tait’s ‘‘ Natural Philosophy.” It was thus demonstrated to the 
eye that a system when under gyrostatic domination is stable in 
positions for which, statically considered, the system is unstable as 
regards an even number of degrees of freedom ; so that, to take a 
particular case, a gyrostat which is unstable, because statically 
unstable as regards one mode, is rendered stable by making it 
statically unstable as regards two modes. Hence also an ordinary 
spinning top is stable because it is statically unstable in two of its 
degrees of freedom. The curious behaviour of a gyrostat resting 
horizontally on gimbals with its axis of rotation vertical was also 
shown, viz., its instability as soon as the framework on which it 
rested was moved in the opposite rotational sense to the spin of the 
gyrostat. The author then proceeded to point out that all 
P of elasticity which are ordinarily treated by assuming 
forces of attraction or repulsion between parts or stresses through 
connections, can be as readily explained by the: ption of con- 

ting links subject only to gyrostatic dominatien. The gyro- 


—consisting of two engines and tenders, forty empty wagons, and 
two brake vans—from Tebay to Shildon, was passing a set of facing 
points in a sharp curve of seven chains radius at Charity Junctior, 
near Darlington, the leading engine left the rails, and, after running 
about 65 yards from the facing points, separated from the tender 
and turned over on its left side. The driver and fireman of the 
leading engine were jammed between the engine and tender and 
killed on the spot. From a consideration of the evidence the con- 
clusion is that this accident was probably due to the right tongue 
of the facing points not having cout perfectly home to the stock 
rail when the road was made and the signals lowered for the train 
from Tebay to Shildon. These points are situated on a sharp curve 
of about seven chains radius, the super-elevation of the outer rail 
not exceeding ]jin. at the peo vo the right tongue should have 
been close to the outer rail when the points were made for the 
train. Owing to the sharpness of the curve, the small super-eleva- 
tion of the outer rail, the comparatively high speed, fifteen to eighteen 
miles an hour, at which the train was running round the curve, 
and its rather tight gauge, the right wheels of the engines grinding 
closely along the right rail, and the leading wheels of the leading 
engine meeting the slightly projecting tip of the right tongue of 
the facing points, must have pam on the right rail. ‘‘ Consider- 
ing the distance of these points from the cabin and the importance 
of their closing accurately, it is most necessary that they should be 
provided with a proper locking bolt. Looking also to the sharpness 
of the curve and the difficulty—on account of crossing—of giving 
the ey ad super-elevation—which, according to the usual rule, 
should be at least two inches—for a speed of fifteen miles an hour, 
it should xeute: provided with a check rail, The speed round 
= curve should be restricted to—at the very most—ten miles an 
our, 


static hypothesis led to other consequences which the ordinary 
dynamic assumption did not involve ; but it had not been found as 
yet that elasticity had properties corresponding to these. 

At the meeting of the Chemical Society on the 5th inst., a 

per was read ‘‘On the Chemistry of the Cerite Metals,” by Mr. 

. Brauner. In the first part of the paper the author gives an 
account of a most careful determination of the atomic weight of 
didymium, The numbers obtained by chemists differ widely from 
each other, from 142 to 147°39. The author finds that the so-called 
pure didymium can be split up into heterogeneous constituents. 
bef an elaborate process of purification a sulphate was obtained 
which was proved, by fractional precipitation with ammonia and 
with sulphate of potassium, to be homog From this prepa- 
ration the atomic weight of didymium was found to be 145-4, In 
@ previous paper the author obtained the ber 146°58, while 
Cleve gave the atomic weight as 147°2, Such discrepancies seemed 
to indicate the presence of some metal of higher atomic weight, 
and of a less basic nature. This metal the author eventually 
succeeded in isolating. Its formiate is difficultly soluble, and by 
its absorption spectrum it was identified with samarium. The 
author has calculated its atomic weight to be 150. The effect of 
the presence of samarium on the absorption spectrum of didymium 
is carefully studied. The paper pros, sat with an investigation 


as to whether cerite contains earths of the yttria group as well as 
those of the cerium group. By taking advantage of the solubility 
of the formiates of the yttria group, the author separated out a 
fraction with atomic weight 114°5, whose spark spectrum showed 
the presence of yttria, whilst holmia, thallia, and erbia were 
recognised by their absorption bands, and the presence of terbia 
also was suspected, 


MISCELLANEA. 


THE third annual Furniture Trades’ Exhibition will open on 
Monday, in the Agricultural Hall, and will remain open until the 
16th May. The Exhibition will be open every evening until 10 p.m. 

On Friday evening last Mr. Philip Shrapnel, secretary to the 
Building Trades Exhibition, was entertained at a complimentary 
banquet by the exhibitors, and was presented with an address of 
appreciation of his g t of the Exhibition. 

A LOCAL paper is responsible for the following : At the works of 
Messrs. Hawks, Crawshay, and Sons, Gateshead, the greater 
portion of the foremen and officials are stated to have received a 
three months’ notice to terminate their engagements. 

Ir is said that the American patentees of the system of regu- 
lating clocks by imparting an impulse to the gas in the existing gas 
mains of a town, with which the clocks must be in communication, 
have not yet succeeded in getting gas companies to “see it.” 

A PROSPECTUS has been issued by Messrs. Lipsius and Tischer, 
Kiel, of a new book entitled ‘‘ Die Schiffsmaschine, ihre Construc- 
tion, Wirkungsweise and Bedienung,” by Carl Busley, of the 
Royal Navy. The illustrations are to be coloured lithographs, and 
the — published in the above are very clear and well 
executed, 


Up to the present date, Nature understands, there have been 
received in answer to the official letter of inquiry to the members 


of the British Association, as to whether they intended to go to - 


Montreal or not, replies in the affirmative from 340. Among these 
are a good many who may be said to be really representative of 
English science, but, as might be expected, the younger men are 
present in a larger proportion than the older. 

ACCORDING to the American Sanitary Engineer no temporisi 
is employed in Chicago in dealing with electrical companies. 
the wires of the Mutual Union Telegraph Company, in Chicago, 
were, it says, cut by order of the Mayor, March 2nd, because the 
provision of the franchise which required the company to put its 
wires underground by March 1st had not been complied with. The 
wires of the Board of Trade Telegraph Company were also cut. 

ENORMOUS eee of materials are now daily arriving at the 
International Fisheries Exhibition. The Chinese court will be the 
first ready for exhibition. Canada and the United States have 
delivered several hundreds of tons of exhibits. The Executive 
Committee have received from the German Consul-General official 
intimation of the appointment of delegates to represent at the 
Exhibition the fishery industries of Germany, prominent among 
whom is a pisciculturist of European reputation, Dr. Max von dem 
Borne. Although the Imperial Government, for reasons un- 
explained, has not thought fit to appoint a special (ommissioner 
for Germany, instructions have been sent to the consulate to take 
—— of the interests of German exhibitors having no agents of 
their own. 


THE following is from the ‘‘ Passing Notes” of the Echo:—“‘ It has 
been stated recently that in the manufacture of soda water, marble 
dust and oil of vitriol are largely used; and although there may 
be exaggeration in this, as there generally is in assertions of a 
wholesale character, still the imputation is one which the great 
brewers should be anxious to refute, as indeed they did success- 
fully refute the charge of using aconite instead of hops in the 
manufacture of bitter beer.” Let us hope the Echo will never 
learn anything about the extent to which coal is decomposed in 
the manufacture of beer, or of the way in which sulphuric acid and 
carbonate of lime are used in the raw grain process of brewing, or 
that it will not experience any pain on learning the origin of car- 
bonic acid in aerated water. 

THE cobweb state of overhead London is attracting some atten- 
tion like that which has removed overhead wires from some towns 
in America, Ata meeting of the City Commission of Sewers, on 
Tuesday, a letter was received from the joint committee of the 
vestries of St. Marylebone, St. George's, and St. James’s, stating 
that they had under consideration the subject of the great increase 
in overhead telegraphic and telephonic wires across the public 
streets, and the consequent danger to life and property, and being 
of opinion that full control should be given to the local authorities 
over the erection and maintenance of overhead wires, they had 
determined to seek an interview with the Home Secretary on the 
matter. We may again call attention to the opportunity which 
the construction of the Inner Circle Completion Railway afiords 
for leaving a splendid subway for telegraph and electric mains. 

AN amusing incident occurred a few days since to one of 
Messrs. Crompton and Co.’s electrical engineers. He was pro- 
ceding to a country town with a new armature, and on arriving at 
the London station called a station policeman to help him, there 
being no porter in sight, with his heavy little box from the cab. 
Policeman found it heavy, and natural instincts made him question 
its contents. At first, Messrs. Crompton’s assistant, who speaks 
with a strong Irish accent, refused to say what it was, but finding 
that time was going and that the train might go without him, 
he told the policeman it was ‘‘ partof adynamo.” The electrician 
was immediately looked upon as not quite harmless, and the con- 
tents of his box as something dangerous, the connection between 
dynamo and dynamite being obvious to the official mind. Both 
were taken to a side place, the box opened, and the contents 
had to be explained. Policeman could make very little of it, but 
as it seemed harmless after all, the only penalty inflicted was 
the payment for excess luggage. A way bill had to be filled up, 
and as they were not satisfied with the real name of the arma- 
ture, the officials got over the difficulty by entering it as a sewing 
machine. 

RaPip progress is now being made with the tunnel of the Mersey 
Railway, and nearly seven hundred men are employed night and 
day upon it, working in eight-hour shifts, from four faces. The 
tunnel will be 34 miles inlength. The drainage headings are about 
100 yards in advance of the main headings, and will act as reser- 
voirs into which the water from the main tunnel will be drained 
and run off to both sides of the Mersey, where pumps of great 
power and draught will bring the water to the surface and into the 
river. The excavations of these drainage headings at the present 
time extend about 100 yards beyond the main tunnel works at each 
side of the river. The drainage shafts are sunk to a depth of 180ft., 
and are below the lowest point of the tunnel, which is drained 
into them. Each drainage shaft is supplied with two pumping 
sets, consisting of four pumps—viz., two of 20in. diameter, and two 
of 30in. diameter. These pumps are capable of discharging from 
the Liverpool shaft 6100 gallons per minute, and from the Birken- 
head, 5040 gallons per minute. ‘these pumps will be required for 
the permanent draining of the tunnel. ‘The levels give a minimum 
thickness of 25ft., and an average thickness of 30ft, above the 
crown of the tunnel. The depth of the water in one part of the 
river is found to be about 72ft.; in the middle about 90ft.; and as 
there is an intermediate depth of rock of about 27ft., the distance 
is upwards of 100ft. from the surface at low water to the top of the 
tunnel. One of Colonel Beaumont’s boring machines has been 
brought into requisition, and is expected to carry on the work at the 
rate of 50 yards per week. The depth of the pumping shaft is 
170ft., and the shaft communicates direct with the drainage head- 
ing. This circular heading has advanced about 737 yards. It is 
7ft. in diameter, and the amount of it under the river is upwards 
of 200 yards on each side. The main tunnel, which is 26ft. wide 
and 21ft. high, has also made considerable progress at both the 
Liverpool and the Birkenhead ends. From the Liverpool side the 
tunnel now extends over 430 yards, and from the opposite shore 
about 590 yards. This includes the underground stations, each of 
which is 400ft. long, 51ft. wide, and 32ft. high. The tunnel is 
lined throughout with brickwork, some of which is 18in. thick, 
composed of two layers of blue, and two of red brick, and towards 
the river this brickwork is increased to a thickness of six rings of 
bricks—three blue and three red. The tunnel arch has a 13ft, 
radius, the side walls a 25ft, radius, and the invert a 40ft, radius, 
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CONTRACTS OPEN—PURIFIER HOUSE, BURY GASWORKS. 


Bes MR. J. CARTWRIGHT, ASSOC. M. INST, C.E., BURY, 


(For description see page 310.) 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyveav, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden. 

VIENNA.—Messrs, Gero_p and Co., Booksellers. 

LEIPSIC.—A. Twiermryer, Bookseller. 

NEW YORK.—THe Wittmer and News Company, 
31, Beekman-street. 


PUBLISHER'S NOTIOE. 


*," With this week's number is issued as a Supplement, a T'wo-paye 
Engraving of a Four-Coupled Express Locomotive for the 
Eastern Railway. Every as issued by the Publisher contains 
this and subscribers are requested to notify the fact 
should not receive it, 


TO OORRESPONDENTS. 


*," In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to their destination, 
No notice will be taken of communications which do not comply 
with these instructions. 

** We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep copies. 

CoNDENSER.—There is practically nothing to choose between the two plans. 
Neither will give you a quarter of an inch vacuum better than the other. 

J R. (Newport).— We do not know of a good book on the subject having the 
English measures alone. Almost all Looks of the kind are written with 
metric measures. 

A. Z4.—Taking the facts as stated, the invention would be worth protection if 
new, and supposing that the machine when it lifts the 21d. is lifting § lb. 
move than it would ordinarily if in wroper working order, or more than 
other existing machines, It would be impossible to give a definite answer to 
your question without more information. 

Nemo.—Ten feet driving wheels were once tried on an English railway. The 
Bristol and Exeter broad gauge railway was worked until a comparatively 
vecent period with double bogie tank engines, designed by Mr. Pearson. 
They had a single pair of driving wheels 9ft. in diameter, and cylinders 
liin. by 24ia. stroke. The Great Northern and Great Western express 
engines have driving wheels 8ft. in diameter. These last are the largest 
wheels now wm use. The Cornwalt, London and North-Western locomotive, 
had Oft. drivers. 


GEOGRAPHICAL CLOCK. 
(To the Bditor of The Bngineer.) 
Sin,—Can any of your readers kindly furnish the address of Mr. Juvert, 
a Swiss resident in America, the inventor of a new nautical or geo- 
graphical clock ? SEAMAN, 
Cronstadt, April 5th. 


MACHINES FOR CUITING AND MAKING HESSIAN BAGS, 
; (To the Bditor of The Engineer.) 

Sirn,—Will any of your readers kindly inform me where I can obtain 
the machine for cutting and making Hessian bags? I understand the 
machines are made in dieagow. J.C. 

Manchester, April 18th. 


SUBSCRIPTIONS. 
Tar Enoineer be had, by order, from newsa, in town or country 
at the etme: or it can be supplied direct 
vom rey office on the i (paid in advance) :-— 


-yearly (including double numbers)... .. «. 
Yearly (including two double numbers) .. 


Tue Enoineer Volume, price 2s. 6d. 
Foreign Subscriptions Thin Pa: Copies will, until further notice, be 

Subscriptions sent by Post-office order must be accompanied by letter 
advice to the Publisher. Thick Paper Copies may be had, if vreferred, at 


Order. — Australia, Brazil, British 
nee _— um, 
Columbia, British Guiana, Canada, Cape of ‘Hope, Denmark, 
t France, Germany, Gibraltar, Italy, Malta, Natal Netherlands, 
New Brunswick, Newfoundland, — South ealan 
as) 


New Z 
Portugal, Roumania, Switzerland, Turkey, United States, 
Cyprus, £1 16s. China, Japan, 
ndia, . 6d. 


Remittance Bill in London.—Austria, Buenos A: and 
Gree, alas, Panam er, al, eden 
mn, Java, an: 
Mauritius, Sandwich isles, £2 


ADVERTISEMENTS. 
*.* The A of four lines and under is three shillings ; 
for every two lines ds one shilling avd sixpence ; ines are 


inch or more the charge is ten shillings 
from the country must be accompanied of post-office 
in payment. Alternate advertisements will be inserted with all 
regularity, but regularity cannot be guaranteed in any such case. 
All except weekly advertisements are taken subject to this condi: 
Advertisements cannot be inserted unless Delivered before Six 
o'clock on Thursday Evening in each Week. 
Letters relating to Advertisements and Publishing Department of the 
paper are to be addressed to the Publisher, Mr. George Leopold Riche; all 
letters to be addressed to the Bditor of Tux Enornger, 168, Strand. 


MEETINGS NEXT WEEE. 

Tax Iwstrrvrion or Crvit Enoinerrs.—Tuesday, April 24th, at 8 p.m.: 

. Paper to be discussed, ‘* The Introduction of Irriga- 

untries, as Illustrated in North-Eastern Colorado,” 

by Mr. P. O'Meara, M. Inst.C.E. Paper to be read, *‘ Resistance on Rail- 

way Curves as an Element of Danger,” by Mr. John Mackenzie, Assoc. 
M. Inst. C.E. 

Society or TELEGRAPH ENGINEERS AND ELecTRicians.—Thursday, 

iscussion will be continued on the following 


Society or Arts.—Monday, —_ 28rd, at 8 p.m.: Cantor Lectures, 


r by r. Trueman Wood, B.A., ‘On the Government Patent 
Bil.” Mr. Richard E. Webster, Q.C., will preside. Wednesday, April 
25th, at 8 p.m.: Nineteenth one. meeting, ‘‘ Economy of Sanitation,” 
by Captain Douglas Galton, C.B., F.R.S. r. Robert Rawlinson, C.B., 
will preside. ursday, April 26th, at 8 p.m.: Applied Chemistry and 

ics Section, ‘* A New for the Se tion and Recovery of the 
Volatile Constituents of Coal,” by Mr. T. B. Mightfoot, M., Inst. C.E. Sir 
H. Hussey Vivian, Bart., M.P., will preside. 
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THE PATENT BILL. 

On Monday night Mr. Chamberlain moved the second 
reading of the Patent Bill, in, on the whole, an effective 
speech. Practically no criticism of the measure followed, 
nor is it likely that there will be any keen discussion of its 
clauses until it is committed. e have already pub- 


lished the text of the Bill, and no doubt most of our 
readers are well acquainted with its provisions. That it 
will become law precisely as it stands is, of course, highly 
improbable ; but worse things might happen. The Bill is 
poe improvement, and we venture to hope that Mr. 
Chamberlain will admit the necessity of certain modifica- 
tions, At the same time, radical changes in it are to be 
deprecated, for the measure as it stands is in most respects 
very good, A determined effort will be made, we under- 
stand, to introduce the principle of examination for 
novelty ; and against anything of the kind it is impossible to 
protest too strongly. Mr. Chamberlain put the case against 
examination effectively; but much more will be heard on the 
subject. The principal points urged in favour of examination 
are that the Crown, by granting a patent foran invention not 
novel, virtually obtains money by false pretences. is is 
Sir F. Bramwell’s contention, and it is based from first to 
last on a total misconception of the functions of the Crown 
and the nature of a patent. In former days patents were 
monopolies. They were not granted for inventions alone, 
but either as rewards for services rendered, or they were 
sold for money. Thus a man might obtain a monopoly for 
the importation or sale of a given species of goods. The 
modern patent is only a monopoly in name. It is a formal 
recognition by the State of a man’s property in ideas, A 
patent no more confers a monopoly than do the title deeds 
of a house or an estate ; and the law stamps such deeds, 
and charges for the stamps without any inquiry into the 
validity of the title. That is the affair of the individual 
who pays for the stamps. We do not suppose that 
Sir F. Bramwell holds that when a £5 stamp is 
put on a worthless deed at Somerset House, the 
Government has obtained money under false pre- 
tences. Many persons look on a patent as a favour 
conferred by the Crown on an inventor. ‘This is the old 
idea, originating in the time when monopolies existed. 
The modern patent ought to be obtained by right, and not 
as a matter of favour—which is the existing legal theory 
—and is nothing more after all than a permission to 
sue anyone who attempts to appropriate the inventor's 
ideas. The State has decided that this property in ideas 
shall not endure more than fourteen years. Some persons 
hold that it should endure for ever ; but whatever may be 
said of the theoretical propriety of such a contention, the 
carrying of the theory.into practice is simply impracticable. 
If we look on patents from the point of view we have 
stated, it will be seen that there is absolutely no reason 
whatever why Government should pronounce any opinion 
concerning the novelty of an invention. 

Many persons admit all this, but while they decline to 
go so far as to demand examination for novelty as a right, 
they do not hesitate to say that it ought to be insisted on 
as a matter of extreme convenience. If it could be 
shown that infallible examiners could be had, then 
perhaps there might be no objection to the system; but 
we do not hesitate to say that it would be quite impossible 
to get together anything like a competent staff of 
examiners, or to effect anything really valuable with their 
aid if they could be procured. Lacking infallibility, they 
must be worse than useless; and this we think will be 


fre. | understood if we consider for a moment the intricate 
% | nature of the questions they would be called upon to decide. 


Let us suppose that a man invents a new valve gear. This 
gear to the eye of the ordinary engineer is identical with 
one already in use, but the inventor knows that there are 
such differences between the two that he gets a much 
better diagram than can be had from that which appa- 
rently anticipates it. The difference may to all appearance 
be very small, and yet, nevertheless, it may be one of 
vital importance. Is it to be supposed that an examiner 
would perceive the difference? There can be but one 
= to this question. No. = suppose the rpg J of 
valve is to su the cont of a thou- 
sand inventions would be pe to the 
examiner during his official career. It is admitted, 
however, that the examiner might make mistakes, and the 
power of appeal from his decision is granted; but the 
moment this is conceded the whole edifice built on the 
theory of examination falls to the ground. Grant that the 
examiner may make a mistake, and the guarantee of 
novelty which examination is supposed to confer ceases to 
have existence. If we go on to aj , the case becomes 


worse in another respect, because this appeal means loss of’ 


time and money, as anyone who has tried to get an Ameri- 
can patent knows. There is another argument used in some 
quarters, namely, that under no circumstances should the 
t of a patent be refused, but that a staff of examiners 
should tell the intending patentee that he was antici- 
ted by such and such prior patents, and warned that 
is patent would, in the opinion of the examiners, be 
worthless ; and some persons would even go so far as 
to have the statement of the examiner endorsed on 
the patent. We are at one with Mr. Chamberlain in say- 
ing that “no manufacturer would deal with a patent 
so endorsed. Again, it has been suggested that such 
result of the examination should not be endorsed on the 
tent, but should be privately communicated to the 
inventor. That is a pro of a very specious cha- 
racter; but it must not be orgotten that the examination 
suggested could be far better made by the inventor him- 
self, who could tell much better where to put his finger 
on previous specifications affecting his own, than any 
other person. Lastly, why should the Government 
“make an exception in favour of the inventor in order 
to assist him in his own business. 
—— that to do so would be very much the same 
as for a court of justice to advise a suitor whether 
or not he had a good cause of action. The Govern- 
ment would give the inventor every facility in pro- 
secuting his search; but they could not take upon 
themselves to make it for him.” Another point 
desiring careful attention is the proposed examination 
for fitness. On what principle are those to act 
who are called upon to decide whether an invention is 
a fit subject for a patent or not? This is a matter which 
uires very painstaking consideration. Again, we find 
that a patent is to be granted for only one invention. This 


Sir J. Stephen | ki: 


seems at first sight to be quite a reasonable stipulation, 
but as a matter of fact, if it is carried into effect, it will 
deprive the Bill of a very large portion of the advantages 
which it proposes to confer, and will besides lead to end- 
less worry and litigation. The matter is so important 
am es make no apology for dealing with it at some 
ength, 

Inventions admit of being divided into two classes, viz , 
simple and compound. As an —_ of the former may 
be cited putting a small lamp in the heel of a boot to keep 
the foot warm in winter. The pro innovation would 
leave inventions of this class untouched. But Messrs. Farad 
and Volt invent a new dynamo, one of the special features 
of which is the commutator, and this commutator is made 
in four different ways. Now, under the existing law 
Messrs, Farad and Volt take out a single patent for 
“improvements in dynamo-electric machines,” and the 
describe all four commutators as modifications of the whole 
machine, and they pay in stamp duties £25 for their 
patent. But in the United States four distinct patents 
would have to be taken out, and in this country, if Mr. 
Chamberlain’s Bill becomes law in its present form, it 
would seem that much the same result would ensue. We 
met with an instance not long since in which a well-known 
American electrician had to take out seventeen patents, 
when one or at most two would have sufficed in 
this country. It is, we admit, highly desirable that 
too many things shall not be included in one 
specification. But there is no reason to think that the 
present system has been abused in this way; and it is 
not by any means easy to see how the sub-division of 
patents can be effected as proposed, without entailing a 
great deal of hardship, especially on poor inventors. Mr. 
Trueman Wood read a paper before the Society of Arts on 
Wednesday evening, in which, dealing with this question 
in aslightly different form, he said :—‘“ The patent is only 
to be granted for asingle invention, and if these words are 
not construed in too close and exacting a spirit, there can 
be no objection to such a provision. It is, however, the 
opinion of some well qualified to judge, that the rules will 
be interpreted to mean that only a single claim will be per- 
mitted. Sir Edward Reed, answering Sir John Lubbock’s 
objection to this clause in the debate on Monday, said that 
this was not the intention ; but at any rate, there is grave 
doubt whether the Bill does not admit of such a 
rendering, and the point ought to be made clear. 
How in the world could anybody, after constructing 
a complicated machine, state, in a single sentence, 
what it was he demanded protection for? How is 
the inventor of a new steam engine, an improved loom, 
or any other complicated piece of machinery, to formulate 
his demands ina single claim? The invention may con- 
sist partly in a new cote of old parts, partly in the 
application of new parts; or it may be wholly and entirely 
new. The thing would be perfectly hopeless, unless, 
indeed, the inventor is allowed to take refuge in the usual 
American claim for ‘the whole invention substantially as 
described, in which case it would be almost impossible to 
prove infringement.” Mr. Anderson, speaking on Monday 
night, said “the only pretence of justification that had ever 
been made for the high charges of patents in England 
was that an English patent covered as much as three or 
four American patents. The President of the Board of 
Trade, who made that defence for the present charges two 
years ago, did not tell the House that by the present Bill 
he was going to do away with that advantage. By 
Clause 31 no patent was to cover more than one inven- 
tion, and an English patent would in future cover no 
more than an American. In that case the reduction of 
fees entirely disappeared, and a man might have to pay in 
future £462 where he now paid £154. If that clause were 
to be adhered to, it would be a good reason for lowering 
the fees to the same level as the American.” This consti- 
tutes really one of the most important questions for dis- 
cussion and amendment in the whole Bill, and we trust 
will receive in Parliament the consideration which is 
imperatively demanded in the interests of the inventor. 

We have not space to do more than glance at one other 

int, namely, the sense in which the words “ first and true 
inventor” are used. These words ought to be expunged. 
They have no meaning; and it is quite immaterial 
whether the patent is granted to the first and true inventor 
or not, so long as it is granted with his consent. The 
applicant for the patent should declare that he is in 

ion of an invention; and that should suffice. As 
oe been pointed out in our columns, hosts of patents are 
now granted to men who are in no sense or way the true 
inventors. Thus a foreman of works hits on a new thing. 
He takes it to his employers, and the result is that a joint 
patent is taken out by the foreman and one, or perhaps 
two, members of the firm. The principals do nothing 
whatever in the way of inventing; nor do they make the 
least scruple in going through the form of making the 
declaration. We could cite many instances of this. Now 
if the members of the firm only declared that they were 
in possession of the invention, every useful purpose would 
be served. As matters stand, the declaration is a dead 
letter; making it is regarded as a mere legal form; and 
to prove it to be untrue is, of course, impossible, unless 
the implicated party chooses to convict himself. In one 
sense, every time an action is brought to break down a 
patent, an attempt is made to show that the patentee is 
not the first and true inventor, and records of our law 
—_ show how difficult it is to prove anything of the 
n 
There is much to be said concerning many other points 
raised by the Bill, to the consideration of which we shall 
return. For the moment we must content ourselves with 
pointing out, as we have done, that in one vital respect the 
atest precautions must be taken to prevent a mistake 
ing made. It isn that the Government should 
at once state very definitely, and as clearly as possible, 
what is meant by the statement that a patent is only to be 
— for a single invention. It is very well for Sir 
dward Reed, or any other member of Parliament, to 
say that it is not intended to place a rigid interpretation 
on any particular claim; but nothing is more certain to 
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lead to litigation than this vague way of making law. We 
believe that a very moderate amount of supervision would 
suffice to keep even the most exuberant inventor within 
bounds. Up to the present no complaints have been made 
that too much has been claimed in one specification, 
and the contemplated reduction in Patent-office fees and 
expenses generally will diminish the temptations of inven- 
tors to sin in this way. Therefore, it will be less neces- 
sary than ever to make a change, which we cannot help 
thinking would be a change for the worse. The Bill, as a 
whole, has our warm approval. Indeed, our readers will 
not fail to see that it follows very closely the lines we our- 
selves sketched out before the draft Bill was made public. 
The points on which we and Mr. Chamberlain differ are 
not numerous or important, and nothing could be better 
than the spirit in which he proposed the second reading. 
He concluded his speech by saying that the Bill un- 
doubtedly proceeded upon a belief of his own that an 
inventor wasa persontobeencouraged,and notrepressed. He 
was a creator of trade, and, accordingly, they desired in every 
way in their power to stimulate his inventive capacity 
and the capacity of others similarly situated. The object 
was one in which he took a deep interest, having had 
some experience of patents and knowing the obstacles in 
the way of inventors. The matter was one of general and 
large importance. There was no article which we used, 
there was nothing connected with the necessities of our 
life, or that contributed ‘to the health or happiness, or 
security of the population, which had not at some time or 
other been the eabject of a patent for an invention; and, 
accordingly, he would be very glad indeed if, with the 
assistance of the House, he was able to do anything to 
stimulate the inventive capacity of the people, and to add 
in that way to the resources and the prosperity of the 
country.” 


THE PROGRESS OF THE LOCOMOTIVE. 

To paraphrase a well-known adage, one may say to a 
railway company, show me your locomotives, and I will 
tell you what your line is. The development of the loco- 
motive, there is reason to believe, has in almost every case 
followed, instead of preceding, the development of traffic. 
The prominent features in modern locomotive improvement 
are increase in power, and astill greater increase in weight. 
The former has been rendered necessary by the demand for 
high speeds and heavy trains; the latter because there 
seems to be a consensus of opinion among locomotive 
superintendents that the heavier an engine is the longer 
will it keep out of the repair shops. An excellent example 
of our meaning is supplied by the history of locomotives 
on the Great Eastern Railway. We illustrate this week 
the latest type of high-speed passenger engine in use on 
that line. Some twenty years ago all, or practically all, the 
fast passenger traffic was worked by outside cylinder 
single-driver engines, designed by Mr. Sinclair. The most 
improved of these engines were built by Messrs. Schneider 
and Co., of Creusot, and a few of them are, we believe, 
still running. The great defect of Mr. Sinclair's 
engines was that the cylinders would work loose, for 
reasons which we fully explained in a recent article; but 
as traffic developed, and the weight of trains increased, it 
was found that this type of engine was no longer suffi- 
ciently powerful, and Mr. Johnson and Mr. Adams built 
heavier and heavier engines. When Mr. Massey 
Bromley tock the place of locomotive superintendent, he 
broke new ground, and abandoning to some extent English 
practice, he constructed several engines closely resembling 
the American Mogul type, using, however, plate instead 
of bar frames, These are four-coupled, outside cylinder 
engines, with a four-wheeled bogie in front, and a single 
pair of guide bars above the piston-rod. In several respects 
these engines have disappointed the expectations formed 
of them, but they have always been able to haul their 
trains with certainty and punctuality. Their principal 
defects have been that they are not economical, and that the 
valve gear has given trouble. The valves are placed 
American fashion on the tops of the cylinders, and are 
driven by weigh shafts, which we believe have in some 
cases been twisted across. Again, the slide bar and cross- 
head arrangement has for some reason not quite clear 
proved defective, requiring a good deal more attention and 
lubrication than the ordinary system. The mass of reci» 
procating weight too is increased, and this seems to have 
told unfavourably on the engines. But there is a great 
deal about the design to recommend it, and it is possible 
that further experience with it would have shown how the 
defects could be eliminated. 

In theengine which we illustrate it will be seen that Mr. 
Worsdell has taken anew departure. The work to be done 
by the Great Eastern Railway has increased so much that 
nothing but locomotives of the heaviest class can deal with 
it in the summer or excursion season. The express engines 
have to maintain high speeds with as many as twenty-four 
coaches, all well loaded, up long inclines of as much as 1 
in 90, and round curves of as little as nine chains radius. 
The astonishing development of trafiic has rendered 
extremely powerful engines necessary, anc. in pursuance of 
what we have stated in the beginning of this article, the 
heavy engine has been called into existence by the traffic, 
not the long trains by the heavy engine. Twenty-two and 
twenty-four coaches are run in a train, not because it 
happens that there are engines ready to draw them, but 
because there are passengers ready to fill them, and the 
number of trains cannot be increased. To deal with this 
traffic, therefore, Mr. Worsdell has provided, as will be seen 
from our drawings, engines with 18in. cylinders, 24in. stroke, 
and four 7ft. driving wheels. The tractive effort of these 
engines is equal to 92%5lb. for each pound of average 
pressure in the cylinder. Thislast may be taken at about 
75 lb. in full gear corresponding to a gross tractive effort 
of about 3 tons, and the adhesion necessary to utilise 
this would be supplied by a weight of 18 tons; but 
in starting a train the average pressure will probably 
nearly reach or even exceed 100!b. on the square inch, and 
in slippery weather the adhesicn will be less than one- 
sixth. The total weight of the engine in running order is 
about 42 tons, and so large a part of this is carried by the 


driving wheels that the engine will not lack adhesion. 

There are several features in the design which will 
amply repay attention, and can hardly fail to meet with 
general approval from locomotive superintendents and 
others. Among these may be particularly mentioned the 
way in which the valve gear has been constructed, the 
manner in which it is put together aud worked out being 
in several respects superior to that adopted by Mr. Webb. 
This is not to be wondered at, however, for improvement 
follows experience. An examination of a drawing, how- 
ever carefully made, fails to convey a good idea of the 
dimensions of amg and an inspection of the engine can 
alone make plain how ample are all the proportions 
adopted. The driving wheels are probably the strongest 
of the diameter ever put under a locomotive, weighing as 
they do complete, 4 tons 15 cwt. per pair. The boiler is 
of unusually large size, especially as regards the fire-box 
and grate, and the result is that steam is kept with the 
utmost ease, and so far as can yet be learned, with great 
economy. We have said that these engines have on the 
Cambridge line to traverse curves of very small radius. 
Flexibility has been provided not by a bogie, but by a 
radiating leading axle-box, the construction of which is 
clearly shown in our engravings. An elliptical spring 
controls the motion of the axle, or, rather, of the engine, 
right and left. The fittings are simple, compact, and very 
unlikely to get out of order. There are some special 
advantages claimed by many engineers for the radiating 
axle-box over the bogie. One is that there is less chance 
of the engine jumping off the metals when there is 
only a single pair of leading wheels, because the weight 
holding it down is greater than the weight on a leading 
pair of bogie wheels. Again, the radial arrangement 
shown is about one half the weight of, and much 
less expensive than a four-wheeled bogie would have been ; 
and furthermore, the single axle will always radiate truly 
to the curve, while it is obvious that both axles of a bogie 
cannot do this. Against the radiating arrangement it is 
urged that an excessive load is brought on a single pair of 
wheels as compared with the more perfect distribution 
and subdivision of about one-third of the weight of the 
whole engine, effected by the bogie ; but, on the other hand, 
it is argued that in any case the rails will have to carry a 
greater load on the driving wheels, and that whether the 
leading wheels are or are not loaded nearly as much, makes 
no manner of difference to the rails. The great objection, in 
our opinion, to the traversing axle-box as hitherto made is 
its tendency to move in jerks, and this is especially true 
when inclined planes are used as steadiers. The Bissel 
truck is a notorious offender in this respect. To get rid of 
the objection various steadying devices have been employed, 
such as india-rubber buffers acting laterally ; these always 
fail in a little time—either oil gets access to them or they 
become hard. Helical springs are so used to better pur- 
pose; but such springs are either too stiff or not strong 
enough, for it is *s no means easy to make a very short 
helical spring which shall have a play of an inch and a- 
half or so without much variation in resistance. Mr. 
Worsdell appears to us to have put in the best solution of 
the difficulty yet devised, because he obtains by the use of 
an elliptical spring plenty of uniformity of action and 
sufficient length of play, without undue stiffness; and the 
spring lies comfortably, as will be seen, in a species of 
pocket, where it is accessible for examination, and from 
which it can be removed with considerable ease for inspec- 
tion or repair, or to be replaced by another which is not 
the case with most other arrangements for steadying 
traversing axle-boxes; helical springs being sometimes so 


fitted that they cannot be properly examined without | 


jacking the engine up and taking out the leading axle. 
Nor have the results disappointed Mr. Worsdell’s anticip.- 
tions. These engines run round short curves at sixty miles 
an hour with the utmost steadiness, and will take them at 
that speed without jerk or jolt. 

The cylinders are cast in one, and while much fitting is 
saved, a perfectly firm job is made. The valve chests are 
on top of the cylinders, and to the normal eye the crank 
shaft presents a curious appearance, being without 
excentrics, Concerning the working of the valve gear it 
need only be said that Mr. Worsdell informs us that it 
leaves nothing to be desired. As a series of papers 
on Joy’s valve gear is now being published in our 
columns, it would be superfluous to say much con- 
cerning it here. It will be seen that its adoption has 
has indirectly led to the raising of the centre of the boiler 
high above the rails, This comes about in this way :—It 
is well-known that it is almost impossible to get in a pair of 
18in. cylinders with the valve chests between them between 
the frames of a locomotive for the 4ft. 8sin. gauge. It 
can just be done and no more, and when it is done the 
crank shaft bearings must be made very short, which means 
plenty of re-fitting of brasses—a thing of all others to be 
avoided. With Joy’s gear, however, the valves find their 
legitimate place on the top of the cylinders, and this, 
without the aid of rocking shafts having to be called in. 
But when the inside valve chests are eliminated the cranks 
can be brought closer together, and bearings of ample 
length can be got; but the closer the cranks; the higher 
must be the boiler, in order that it may clear them, and 
when we combine a 7ft. wheel, a 24in. stroke, and a boiler 
about 4ft. 3in. in diameter, we are bound to have a lofty 
engine. To engines with high centres of gravity some 
persons have, we know, a great objection ; but it is ques- 
tionable if it is in any sense or way adefect. No one ever 
heard of a locomotive being upset, save by running off 
the line, so that element of danger may be excluded 
from our calculations; and for the rest it seems to be gene- 
rally conceded that the high engine wiil run more easily 
and steadily and spare the road more /«¢eral shocks than 
the low engine will. 

In this engine we have what may be regarded as per- 
haps the very latest development of the locomotive engi- 
neer’s skill and science in this country. The most 
noteworthy departure from normal practice is the adop- 
tion of the Joy gear; and from the experience so far 

uired with it, and the favour which it has met with, 
both in this country and abroad, we are strongly disposed 


to believe that it will ultimately supersede the link 
motion. The ease with which an engine fitted with it 
can be handled, and the admirable distribution of the steam 
which it effects, leave nothing to be desired. The only pos- 
sible weak points in it which we can see are the two radius 
rods, as they may be called, extending horizontally forward 
to the horn plates These rods have very little strain on 
them, but their motion is very peculiar, and at high speeds 
they seem to be tossed about in a strange fashion. They 
are, as fitted by Mr. Worsdell, made of tubes with solid 
ends forged in them, for the sake of lightness. It may yet 
be found that such rods will give trouble, though they 
have given none as yet, and it is o 
whether some arrangement of slot and die might not be 
found preferable. To say that the engine we illustrate 
reflects credit on Mr. Worsdell and the Great Eastern 
shops at Stratford is no more than is due to both; and 
although engineers may differ as to the merits and 
demerits of certain points of detail, every railway man 
of experience and knowledge will admit that the locomo- 
tive in Mr. Worsdell’s hands has made considerable 
progress, 
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PLATE PRODUCTION IN THE NORTH. 


ALTHOUGH it has had its fluctuations, the plate manufacture 
is so greatly the support of the iron trade of the North of Eng- 
land, that it is worth while at the present time to learn the 
extent of the production to estimate the effects upon that manu- 
facture of the attempt to restrict the outpit of iron in the 
North that has now been commenced. We have in the returns 
of the Board of Arbitration the best test, for though they do not 
include the whole of the plates made in the North, yet they 
include the great bulk, and they may be taken as a fair criterion 
all through—the quantity made by the outside makers being 
proportionate probably all through the years. The production 
as shown by the official returns was in the year 1872 a little 
over 177,850 tons, and it fluctuated up and down for a few years, 
the quantity for 1876 being slightly over 172,370 tons ; but in 
the following year it shot up to 214,723 tons. In 1880 it had 
reached 316,000 tons ; in 1881 the quantity was 391,000 tons; 
and in 1882 it reached the unexampled quantity of 433,216 tons, 
For the present year it is not probable the output of the past 
year will be exceeded ; indeed it is much more likely that it 
will be rather reduced, because two plate mills—one at Bishop 
Auckland and the other at Darlington—have been closed for 
three months. The effect of the restriction must also on the 
whole reduce the output, because although there may be a larger 
production in each of the shifts to be worked, it cannot be 
expected that that will be to an extent sufticient to counter- 
balance entirely the loss of those that are idle. Concurrently 
with that reduction of the production of plates, there will be, to 
some extent in the North of England, an increased consumption, 
because some of the shipbuilding yards that have been in course 
of commencement for a few months will add to the consumption 
as they put down vessels, Hence it may be readily believed 
that the cost of iron plates will tend upwards ; and as there is 
no such movement likely in the cost of steel plates, there may 
be more competition between the two metals. This is the 
probable outlook for the present, but a time must come when 
the demand for plates for shipbuilding purposes will know some 
check, and as it does, the full extent of the competition between 
steel and iron for plates for shipbuilding uses will be felt. This 
is the time to be looked forward to, when the effect of the 
restrictive policy that has now been entered upon will be 
apparent. 


LITERATURE. 
[ConcLupING Notice. | 
Equilibrio Interno delle Pile Metalliche. By L. Autirvi. Rome. 
1882. 


Signor Allievi treats separately, first, piers with only 
two vertical columns, which may be termed “plane” 
piers, since all the bracing lies in one plane; secondly, 
piers with four vertical columns at the corner of a rect- 
angle; thirdly, piers with two columns leaning towards 
each other; and fourthly, those with four columns leaning 
towards an upper apex. Each horizontal section, or lattice 
compartment, is—in the second and fourth cases—com 
of four upright pieces, twelve horizontal pieces, including 
the horizontal diagonals, and eight diagonal pieces on the 
vertical faces—that is, twenty-four pieces altogether, and 
there are eight joints. If there be » joints in a plane 
lattice, it is well known that 2 x — 3is the number of links 
required to make it stiff, and the excess of the actual 
number of pieces over this is a measure of its “ redundancy.” 
In a lattice structure of three dimensions if there be 7 
joints, there are needed 3 x — 6 links to stiffen it. Inthe 
above case of a single compartment of the pier, where 
n = 8, the number of links required is eighteen, so that of 
the twenty-four actual pieces six are redundant. For 
instance, one of the diagonals of each face might be dis- 
pensed with. Now, taking m such compartments one over 
the other, there are 4 (m + 1) joints. the number of links 
needed for stiffness is thus 12 (m+ 1)—6=12m + 6. 
But there are 4 m vertical links; 6 (m + 1) horizontal 

ieces, and 8 m side diagonals—that is, 18 m + 6 
inks altogether. Of these, therefore, there are 6 m 
that are redundant. If one of each pair of crossing 
diagonals were removed, this would reduce the number of 
links by (m + 1) horizontal diagonals, and 4m side diago- 
nals, or 5m +1 altogether, thus still leaving 6m—(5m +1), 
or #m—1too many. Thus besides one diagonal from each 
side face, all the horizontal diagonals except two—on dif- 
ferent horizontal removed. This means 
simply that with this reduced number of links, if all the 
pieces were made enormously strong, a small force would 
not produce any appreciable deformation. But any one who 
has practical ideas on the subject can see, or a simple experi- 
ment will suffice to show that the links not being enor- 
mously strong, and the joints not fitting perfectly, and the 
forces of load and wind not being very small, the structure 
would be very greatly and even destructively deformed 
when thus shorn of all its redundant pieces. It would be 
especially deticient in stiffness against twisting round the 
vertical axis of the pier. The redundant pieces are put in 
to make good this deficiency of practical stiffness, and pre- 
vent these otherwise inevitable large deformations, Now, 
it should be more generally understood than it is that the 
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influence of these extra pieces in altering and re-distri- 
buting the stresses = the structure is proportional to 
the magnitude of the deformations that would arise if 
these extra pieces were omitted. If this is remembered, 
the importance and practical utility of calculating by a 
correct method the effect of the redundancy will be more 
readily recognised, and this slightly difficult and tedious 
task more willingly undertaken in cases where life and the 
expenditure of much money and labour are involved. 

he continuity of the columns from top to bottom intro- 
duces a fresh element of redundancy. Its influence is 
extremely small—as mentioned above—so long as the load 
is wholly vertical, but is greater when side wind pressures 
begin to act. In any case it cannot be precisely calculated 
because the general theory of bending is in an extremely 
imperfect condition. The jointing of the bracing members 
to the columns—not by pin joints, but by stiff flange or 
rivet joints—is one more element of redundancy which 
Signor Allievi shows to be of considerable importance in 
the case of side-pressures on the pier. 

The method of investigation followed in this memoir 
is to consider separately the effect of a symmetrically dis- 
tributed statleel lend and that of side pressures or other 
forces producing bending moments, and then to add 
the separate results together. This is known to be a legiti- 
mate method so long as the whole deformation of the struc- 
ture is small, and it is a highly convenient method. 
It is here generally referred to as the method of super- 
positions of small strains; but it should not be forgotten 
that this method becomes wholly fallacious as soon as the 
deformation becomes so large as to appreciably alter the 
moments of the applied forces. It is from oversight of 
this fact that a very erroneous theory of the strength of 
struts has been very commonly adopted by German and 
seme English engineers. 

Adopting this method, our author calculates everything 
in the first place in terms of the “ displacements ”—that is, 
the shiftings from the unloaded positions—of the joints. 
The difference of the displacements of the joints at the 
two ends of a bar gives the strain of that bar, and from 
this the stress is calculated by means of Young’s Modulus 
of Elasticity. 

The consideration of the symmetrically - distributed 
vertical load gives the sum of the displacements of the two 
or four joints at one level. That of the side pressures and 
bending moments gives the differences between these dis- 
placements. The sums and differences being thus found, 
the displacements are at once obtainable. Thus if there be 
two such joints, and the sum is found to be p and the 
— q, then if 6 and 3' be the two displacements, we 
tind— 


=p 
s-3'=¢ 
(p+ =} (p—- 


The equations for the solution of the problem are furnished 
by the following considerations. There being x joints, and 
each joint having a possible displacement in each of three 
directions, there are altogether 3 x displacements to be 
determined. Of these six—in a structure that is not 
“plane”—are either zero, or are fixed arbitrarily by the 
mode of support. For instance, —e one joint abso- 
lutely fixed; this determines its three displacements as 
each zero. This leaves the whole structure movable any- 
how round this joint. Another joint now may be fixed so 
that it can only move along the line joining it with the 
first joint. This determines two of its three displacements 
as being zero, and we have now the whole structure still 
capable of being slewed round the line joining these two 
joints. A third joint may now be restrained from moving 
perpendicularly to the plane of these three joints, deter- 
mining one of its three displacements as zero, and leaving 
two to be determined by the stresses. The six zero dis- 
placements fix the general position of the structure rela- 
tively to the earth. There remain 37 - 6 displacements to 
be calculated. 

The equilibrium of the forces on the pins at the » joints 
furnishes 3 equations among the forces, because the 
resultant force in each of three directions must be zero. 
But of these 3 » equations, six really indicate the 
balance of the structure as a whole—that is, the balance of 
what are termed the “external forces,” the resultant 
external force being zero in each of three directions, and 
having zero moment round each of three axes, Thus 
32-6 ew are left indicating the balance of the 
forces at the 3 » joints, and are sufficient to determine the 
3 x—6 displacements required if these equations are 
written in terms of the stresses per unit of sections on the 
links, the sections and lengths of the links, and of the 
modulus of elasticity of the material. These equations 
cannot be solved one by one, but must be combined as 
simultaneous equations in order to obtain the desired 
result, and thus arise the complications and tediousness of 
the whole process. Fortunately, all the equations are of 
the first dimension—involve no squares or higher powers 
of the unknown eunttibet-end the difficulty of the 
Lee work is reduced to the laborious egy td of a 
ot of simple arithmetical calculation, which. however, 
must be performed without mistake from beginning to end. 

Four-fifths of the book are devoted to the calculation of 
the stresses, supposing the sections already determined. 
Of course the usual practical problem is the inverse of 
this, viz., to calculate the requisite sections, so that known 
safe stresses will not be overstepped. In most structures 
of ahigh degree of redundancy it is impossible to make 
the stresses in all the members uniformly the same. All 
that can be done is to insure them being less than what is 
considered unsafe, Unfortunately, only a very short final 
chapter is devoted to this practical converse problem, and 
it does not seem so satisfactory as those which precede it, 
in which the writer has checked off most of the equations 
and found them correct. 

Another confessed deficiency in the book is that it 
supposes the loads and stresses to be constant and steady, 
so that the effect of oscillation of stress is left out of 
account. This is not extremely difficult to supply, how- 
ever, by applying suitably different safe stresses for the 
different members, but the treatment would then become 


much more complex. Again, in compression members, 

the stress is taken as simply proportionate to the shorten- 

ing, and thus the effect of Lacking is disregarded 

Probably this does not affect the approximate accuracy of 

the results very seriously, if care be taken to allow com- 

ain low stresses on specially long struts, as is done 
y Signor Allievi in some numerical examples he gives. 

A translation of the book into English might be useful 
if it were possible to simplify very greatly the mathe- 
matical modes of expression, but in its present form 
it would not find many English readers. 
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SIR CHARLES WILLIAM SIEMENS. 


Last week we had the pleasure of placing on record the fact 
that the Queen has been pleased to bestow honours on two 
scientific men ; to-day it is again our duty to call attention to a 
similar honour which has been conferred on Dr. C. W. 
Siemens, the President of the British Association of last year. 
Sir Charles has written a good deal on comparatively varied sub- 
jects, and we need only direct attention to the chief of them to 
show that they treat of subjects which largely affect the times 
in which we live. His first paper appeared, in 1851, in the 
Proceedings of the Institute of Mechanical Engineers, on a 
“New Regenerative Condenser for High-pressure and Low- 
pressure Engines.” During the next year or so appeared others 
on the “ Expansion of Isolated Steam,” and on the “Total Heat 
of Steam,” in the Journal of the Franklin Institute, and on 
the “Conversion of Heat into Mechanical Effect.” Then on a 
“Regenerative Steam Engine,” which was read before the Royal 
Institution, and is to be found in the Proceedings of that 
body. Then we find there appeared the paper on “ A Bathometer, 
or Instrument to Indicate the Depth of the Sea on Board Ship 
without Submerging a Line,” in the Report of the British Asso- 
ciation for 1861, which is a very remarkable instrument. Again, 
in the Chemical Nevs for the next year, his paper on a “Regenera- 
tive Gas Furnace as Applied to Glass-houses, Puddling, Heating, 
&c.,” appeared, while the next year was published, in the Report 
of the British Association of that date, his observation on the 
electrical resistance and electrification of some insulating mate- 
rials under pressures up to 300 atmospheres. 

The outer covering of deep-sea cables next engaged his atten- 
tion, and on this he wrote in 1865; and about the same time 
appeared his paper ‘On Improved Chronometric Governors for 
Steam Engines” in the Proceedings of the Institute of 
Mechanical Engineers. Then we find him turning his attention 
to the conversion of dynamical into electrical force without the aid 
of permanent magnetism, for the results of which inquiries see 
Proceedings of the Royal Society for 1867; and again he 
returned to an old subject, viz., regenerative gas furnaces as 
applied to the manufacture of cast steel, the details of which 
appeared in the volume of the Journal of the Chemical 
Society for 1868. The next year he was elected president of the 
Mechanical Section of the British Association, and provided the 
opening address for the meeting of that section; and during this 
year appeared his paper in Les Mondes “On a Thermometer for 
Measuring the Temperature of the Bottom of the Sea.” Again, 
after a lapse of two years, he gave the Bakerian Lecture before 
the Royal Society “On the Increase of Electrical Resistance in 
Conductors with Rise of Temperature and its Application to the 
Measure of Ordinary and Furnace Temperature ;” and ten years 
ago he read before the Iron and Steel Institute his paper “ On 
the Manufacture of Iron and Steel by a Direct Process.” Since 
this date he has written of gas flames, electric lights, growth of 
vegetables by the electric light, conservation of energy, and a 
number of other interesting subjects. He is one of several 
brothers, all of whom have become distinguished in different 
branches of science ; and the honour which has been paid him 
is one which is well-deserved. 


THE ROYAL SHOW AT YORK. 


THE indications of success at the forthcoming show at York 
are of an exceedingly promising nature. Now that the entries 
in the implement and machinery section have closed, it has been 
ascertained that the extent of this department, at least, will 
exceed the large display at Reading last year, and this notwith- 
standing the continuance of the heavy charges which have been 
in force for the last four years, especially as regards articles which 
are classed as “not exclusively agricultural,” these exhibits being 
paid for at the rate of £1 per foot run. We append a tabular 
statement of the various descriptions of shedding allotted to the 
373 exhibitors who have entered for the York meeting, compared 
with each of the last seven years :— 


Description of #23 fa Ba se | 23 igs 
ft. t. ft | ft. ft. ft. ft. ft. 
Ordinary... 9,544) 9,826, 9,198, 6,682 16,000 11,735 12,183 11,804 

Machinery in mo-) 

tion .. .. 1,618) 2,289 2,102 2,060 4,683 2,847 2,733 2,492 
Sidesheds .. .. 1,941, 1,402 1,511 1,059 2,220; 964 880 886 
Total .. .. 13,103 13,017 12,751 | 9,781 22,903 15,546 15,796 14,682 


The entries for live stock, butter, cheese, hives, honey, &c., do 
not close until the Ist of May; but inasmuch as the premiums 
offered reach a total of £5300, against £4000 competed for at 
Reading last year, there can be little doubt that the extent of 
these departments—more particularly live stock—will be con- 
siderably greater than at previous gatherings. 


OONTRAOTS OPEN. 


BURY GASWORKS. 

THE Corporation of Bury require tenders for various works and 
materials required in the erection and completion of six purifiers 
with lifting gear and elevators, &c., at the purifier house, Elton, 
within the borough of Bury, Mr. J. Cartwright, Assoc. M. Inst. 
C.E., borough surveyor. The tender must be made out on the 
form provided by the engineer, and must be accompanied by a 
schedule of prices and signed by a principal, and the whole of the 
er aoncepy as set forth in such form complied with or the tender 
will not be considered. _ Tenders, endorsed ‘‘ Tender for Purifiers,” 
to be delivered to Mr. F. Bull, Town Clerk, Corporation Offices, Bury, 
Lancashire, on or before Saturday, the 21st April, 1883. e 
specification taken with the drawings we give, will be found to 
supply a great deal of information not generally accessible. 

Cast iron.—The whole of the cast iron work throughout must be 
of good tough quality, perfectly straight from the mould, with a 
good skin and true to the drawings, free from sand holes, air holes, 
flaws, or other imperfections of any kind. Test bars 3ft. 6in. by 
2in. by lin. to be cast from such melting as the engineer may direct ; 
the bars when placed on edge on bearings 3ft. apart must bear a 
load of 30 cwt. applied in the middle of the bars, without breaking, 
and the deflection before breaking must not be less than ;;in. To 
provide and fix sixteen cast iron columns, to be of the form shown 
on the drawings, 12ft. 8in. long over all. The base and cap to be 
formed with the necessary entablature, supports, and other 
requisites for securing and holding the wrought iron girders, 
which are to support the purifiers and travelling carriages. The 
columns to have base plates 2ft. 6in. square, with metal 
1jin. thick and with holes for 14in. Lewis bolts, which are 
to be leaded into foundation stone. The shafts of columns 
to average 12in. in diameter, with neck and other moulds, 
the columns are to be cast vertically in dry sand in one length, the 
base plate and cap to be turned perfectly straight and true, the 
thickness of metal in columns to be lin. thick throughout. One 
flight of circular stairs formed with two cast iron stringers of neat 
design, with flanges cast on the inner sides to which the heads are 
to be securely bolted. The sides of staircase to be protected with 
handrails and banisters of ornamental design, to be continued 
round the well formed in the floor above. To provide and fix for 
the support of staircase such cast iron girders or eolumns as may 
be requisite for firmness and security. No. 52 standards out of lin. 
metal, to have preparation for securing feet to short girders, each 
standard to be secured with No.2 lin, boltsand with groove at top 
to receive the wrought iron rail for traveller, the rails to be secured 
with wedges or other arrangement; to be six in number, erected 
as shown on drawings, the dimensions being 30ft. by 204ft. over all, 
5ft. deep inside with water lutes 2ft. 9in. deep and 74in. wide. 
The bottom of each purifier to be formed of twenty-four plates 
#in. thick, bolted together with ‘in. bolts at 6in. pitch, a strengthen- 
ing bracket being cast between each bolt hole. The flanges at the bot- 
tom to be lin. thick inside the plates, with planed fillets 3in. deep 
clear of the plate and of ljin. metal. The side plates and water lutes 
to be cast together, formed by twenty cast iron plates, fin. thick, 
with planed overlap joints, bolted with fin. bolts, 6in. pitch, flanges 
same as bottom plates, except to be outside instead of inside. The 
opposite side of each purifier box to have cast on five ribs lin. 
broad, to carry the wood grids, the other two sides to have snugs 
to carry the T-iron bearers. To have ornamental beads and panels 
of approved pattern on sides of lutes and heavy moulding on upper 
edge. Ribs are to be cast on the outside of the side and end plates 
to receive 3in. floor boards. Each purifier to have one inlet and 
one outlet hole 18in. in diameter, formed in the bottom plates in 
the positions shown on drawings, also two holes 24in. in diameter 
for outlet shoots, the metal round these holes to be thickened to 
Zin. for the width of the pipe flange, and to be prepared for jin. 
bolts, with holes corresponding with bolt holes in pipe flanges. The 
gas inlet holes to be fitted with wrought iron hoods of }in. 
plate, and all other appliances for the carrying of T bars, and pro- 
tection of oxide and Time from entering the pipes. Each purifier 
to have in the position shown a rectangular outlet pipe, about 
2ft. Gin. by 1ft. 6in. wide, formed of plates Zin. thickness, with lin. 
metal flanges secured with jin. bolts to the side plates. The outside 
of these pipes to have ribs cast on corresponding to those upon the 
side plates. Underneath each purifier to be two cast iron shoots 64ft. 
long, tapering from 24in. at the top to 18in. at the bottom end. Each 
outlet to be fitted with one of Morton’s patent self-sealing lids. 
The shoot is to be securely bolted to bottom plates, as before 
described, and preparation made for a padlock to be applied to 
secure the same. The inlet to the shoot to be fitted with tiers of 
hinged grids, with the necessary chains and handles to allow the 
opening of the same from within the purifying box, in order to 
empty the spent oxide. Each purifier to be provided with cast iron 
pillars for supporting one end of T-iron bearers, bolted to the 
bottom plates each with four jin. bolts, and snugs cast cn to 
receive the ends of bearers to correspond in he'ght with those upon 
the sides of the purifiers. The four oxide purifiers to be sonar 
one of C. and W. Walker’s 18in. dry faced centre valves, to work 
three boxes at a time, one being shut off. The two lime purifiers 
to be worked by two 18in. four way dry centre valves, C. and W. 
Walker’s make, so as to work both at once or either, and also to 
bye-pass both. No. 2 18in. slide valves, double faced, to be fixed 
as shown, to be of the most approved make. The mains for both 
inlet and outlet to purifiers will be laid by the gas committee to 
within 2ft. of the outer walls of purifier house, and the contractor 
shall allow for the supply and coupling up of pipes to these points. 

Wrought iron.—The whole of the wrought iron is to be that 
known as best Staffordshire, to be capable of bearing a tensile 
strain of 10 tons per square inch of section without permanent set, 
and at least 21 tons per square inch before fracture. The iron for 
bolts and rivets to be capable of bearing a tensile strain of at least 
18 tons to the circular inch before fracture. The whole of the 
plates, tee and angle iron, to be sound, tough, free from cracks, 
flaws, indentations, or other imperfections; to be carefully 
straightened, flattened, or curved to the required shapes before 
being drilled, so that all surfaces be in contact metal to metal; 
they shall gauge everywhere the full thickness and dimensions 
figured or shown on drawings, truly planed at the ends where 
girder meets girder, so as to make accurate butt joints; they shall 
in all respects be well and truly fitted and put together with all 
necessary packing pieces, rivets, bolts, and screws, whether shown 
on the drawings or not. The edges of all plates must be planed so 
as to show a clean and perfect line on all sides. The main girders 
must have provision for bolting together with No. 6 lin. bolts at 
each joint, and also for bolting down to the columns. They must 
have shoes supported from the bottom flange for securing the 
“cross girders” and “‘ short girders,” each of which must be bolted 
to main girder by No.2 lin. bolts, the particulars as to construction 
and workmanship to apply equally to both main, cross, and short 
girders, all of which must have the angle iron continued at the ends, 
and also have Zin. plate covers at end securely rivetted to angle iron, 
The cross and short girders must have provision for securely bolting 
the same to the main girders, the whole forming when fixed one 
rigid and complete framework, the upper surfaces of which shall 
all be flush, strictly level, and true for receiving the purifier boxes. 
All rivetting of girders throughout to be din. pitch and fin. dia- 
meter rivets ; great care must be taken to have the rivets and bolt 
holes opposite each other ; all holes must either be drilled or care- 
fully punched to the exact size required, the rivets on the top 
surface and ends being all countersunk and finished to a level and 
smooth surface, the rest of the heads throughout to be cup-headed 
and machine pressed either by steam or hydraulic power. No rivet 
or bolt hole shall be made nearer the edge of plate than its own 
diameter plus jin. The several forms and dimensions of girders 
are set forth in the schedule of quantities attached. Each purifier 
to be provided with a wrought iron cover 29ft. 6in. by 19ft. 6in. by 
3ft. deep at the sides. Top sheets to be No. 8 B.W.G., side 
sheets No. 4 B.W.G., with T-iron strengthening piece round 
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bottom edge, each cover to be trussed as shown on drawings, and 
every pare made for the filboes for lifting covers as shown. 
The plates’ rivets to be 1gin. pitch. To provide T-iron bearers 3in. 
by 4in. by din. to be fitted in the purifiers for carrying wood grids. 
To provide iron rails of the section shown on drawings, to be 
securely bolted down to standards supported by iron girders. To 
have twenty sets of holding-down lugs with all necessary prepara- 
tions for cotters and wrought iron holders, as shown on drawings. 
All bolts and nuts to have square heads, and nuts and bolts to have 
square shanks under the head. The whole of the cast iron to have 
one coat of oxide paint, and the wrought iron one coat boiled oil 
at the manufactory before any rust has established itself. The 
a erection to have two coats of oxide of iron paint, best 
quality. 

Quantities. —For the assistance of the contractor, the following 
summary of the approximate quantities of the various materials 
required are given, but the contractor must carefully examine the 
drawings which are attached herewith, and compare for himself as 
to their accuracy, as after the acceptance of the tender no allow- 
ance whatever will be made for any deficiencies, errors, or omis- 
sions that may afterwards be discovered :— 
Wrought Iron :— 


Four . [wo T-iron 


|Average 
sia in. in in. in. in in. in. in. 
1 5x4 2 5x8 
Plate girders { 5X4x4 5 
(42 180 179,15 — 2 4x3x2 
dems 66 56) 8 


1813 lineal feet of T-iron bars, 4in. by 3in. by }in.; 450 lineal feet 
of iron rails, 7in. deep, 6in. bottom flange; No. 6 purifier covers, 
29ft. by 19ft. Gin. by 3ft. sides. 

Cast Iron.—No. 6 purifying boxes, 30ft. by 20ft. 6in. over all 
by 5ft. clear inside ; No. 16 columns, 12ft. 8in. long, 12in. average 
diameter, lin. metal, with base-plate 2ft. 6in. by 2ft. 6in., cap 
2ft. Gin. bearings ; No. 52 standards for carrying rails about 2ft. 
high ; No. 278 standards for carrying T-iron bars; No. 1 circular 

No. 3 travelli cranes, wi ifting " xide and lime 
elevators as per own particulars. nays 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) * 

THE week succeeding the quarterly meetings is usually very quiet. 
This week has been no exception; and buyers have a icular 
reason for refraining from entering the iron market hurriedly, in the 
uncertainties concerning prices which have arisen from the calli 

ether of the coal trade. 

heet makers have gained most immediate benefit from the 
quarterly meetings. Orders are now reaching them more freely, 
and here and there makers cannot accept any more orders for 
delivery this side the end of June. Such firms now ask £7 15s. to 
£8 for “‘singles,” £8 5s. to £8 10s. for doubles, and £9 5s. to 
£9 10s. for lattens. 

Thin sheet makers are mostly active. Several of them are bi 
for export, and are running full time. Messrs. E. P. and W. 
Baldwin and Messrs. Jno. Knight and Co. are prominent in this 
connection. The latter firm have given up the manufacture of 
marked bars and wire 101s, «leclaring them to be unprofitable. An 
average price for workiug up sheets is about £10 10s. per ton, 
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Morewood and Co, quote their ‘‘ Woodford” B. sheets £13, and 
their ordinary sheets £9 5s. Messrs. Baldwin quote ‘‘ Wilden ” B. 
£13, and ‘‘ Severn ” singles £12. 

Boiler plates are in decidedly better request than two months 
ago, at £9 ~ ton upwards, 

Marked bars are in scarcely so good demand. The competition 
of the best marked bar firms keeps severe. £7 10s, continues the 


oops are fairly brisk at £6 10s. to £7, according to quality. Gas 
strip is £6 5s. to £6 7s. 6d. For Welsh bars delivered here 
£6 7s. 6d. to £6 5s. is asked. 

The Shropshire wire rod mills are i ly employed, and 
makers complain of the Germans having taken the trade; £7 per 
ton delivered in Liverpool is about an average for the standard 
numbers. 

Nail rods are in increased sale for shipment to eastern markets. 
One firm has lately booked an order for 500 tons, as to which early 
delivery is imperative. Prices rule from £7 5s. to £6 10s. 

Better reports are to hand from New South Wales. The 
galvanisers and the makers of fencing wire are particularly glad of 
this. Should the improvement be sustained, there will be 
less reason for arriving at the restriction of output which the 
makers determined at their quarterly meeting was desirable. 
Prices have seriously fallen off. Messrs. Morewood and Co., how- 
ever, keep full of work. Some makers quote £13 2s. 6d. for 
sheets of 22 to 24 w.g. in bundles delivered Liverpool, and 
£13 7s. 6d. delivered London. 

Tin-plates are steady, and a few big orders have been booked. 
Messrs. Jno. Knight and Co. quote 24s. for I.C. charcoals delivered 
Liverpool, and 20s. for I.C. cokes per box. Welsh cokes are 
changing hands on our exchanges at 15s 9d. to 16s. per box 
delivered in Liverpoo 

Pig iron does not show much movement. But, except as to 
all-mine qualities, the outturn of the forty-seven furnaces now 
blowing is mostly going steadily into consumption. All-mines 
remain at 65s., with 67s. 6d. as the quotation of the Earl of 
Dudley. Part-mines are 50s. to 45s., and cinder sorts are 40s, 
The “Stanton” brand—one of the best Derbyshires—is quoted 
and Northamptons are 47s. 6d. Hematites are to 


A meeting of the coal trade and the miners’ delegates was held 
this afternoon in Birmingham, Mr. Fisher Smith inthe chair. The 
masters enlarged upon the necessity for a reduction in price and 

es, but the men strongly opposed. Ultimately it was resolved 
to drop furnace coal 1s, per ton on May 1st, making Earl Dudley’s 
quotation 10s. Thick coal wages will fall 4d. per stint, and thin 
coal wages 2d. The Ironmasters’ Association discussed the wire 
gauge question to-day. They resolved that any alteration in the 
existing gauge was, as regards the iron trade, undesirable. 

Most of the constructive ironwork manufacturers keep steadily 
engaged upon bridge and = work. The demand for steam 
eo and small engines for the Australian colonies is better. 

e cable and anchor firms report trade quieter of late, particularly 
in the supplying of foreign needs. Heavy ironfounders continue 
to find regular employment for their hands ; but the contract prices 
are very low. Light ironfoundry og sell rather slowly; but for 
naval ironmongery the demand is fully up to the average, 


NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 

Manchester.—There is a continued absence of any animation in 
the iron trade of this district. As regards pig iron, there are at 
nt scarcely any buyers of importance in the market, most of the 
avon consumers still working on with deliveries under the contracts 
given out a month or so back, whilst for finished iron also orders 
still come forward very slowly, and it is exceptional when makers 
are at all well supplied with work, most of them being barely kept 
going from hand to mouth. Although pig iron makers have, as a 
rule, sufficient orders to keep them going for the present, the 
absence of new orders coming in is beginning to tell upon prices, 


ice for marked bars, and unmarked sorts range from £7 to £6. | 


SCALE OF FEET 


and during the week local makers have reduoed their list rates 1s. 
per ton, whilst district brands are also gradually easing down from 
the top figures quoted of late; and in finished iron, makers, 
although they are not giving way further, find it difficult to 
maintain prices even at the low rates which have recently been 
current, 

Business was exceedingly quiet at the Manchester market on 
Tuesday. Lancashire makers of pig iron even at their reduced 
prices were still practically out of the market, as some of the 
district brands could be bought for less money. For delivery 

ual to Manchester local pig iron is quoted at 46s. 6d. to 47s. less 
of but where offers are made they do not come within 6d. or 1s. 
per ton of these figures, and as rece a are not at present dis 
to come down to buyers’ prices, little or no business is being done. 
Lincolnshire iron is to be bought at comparatively low figures, 45s. 
per ton less 24 delivered equal to Manchester being about the basis 
on which sales of forge iron have been made during the week, with 
foundry qualities quoted at 46s. 6d. less 24. 

Hematite makers are showing more anxiety to secure orders; 
in some cases 62s. 6d. less 24 is being held as the minimum figure 
for foundry qualities delivered here, but for prompt sales orders 
could be booked at as low as 60s. per ton less 24. 

In finished iron a firmer tone is being maintained than buyers 
seem to have anticipated, and this has tended somewhat to check 
the underselling which has been going on of late. It is, however, 
scarcely on the amount of business coming forward, or on the 
strength of their order books, that manufacturers are mening a 
stand, but rather because ~y have got to the minimum price they 
are prepared to take. For delivery equal to Manchester £6 5s. is 
the average ruling figure, and it is only in exceptional cases that 
sellers are to be found at under this. In hoops there has been a 
fair amount of buying going on for shipment to America, at prices 
averaging £6 15s. for ordinary up to £7 2s. 6d. for prepared cotton 
tie hoops delivered at Liverpool. For sheets delivered equal to 
Manchester prices average £8 Bs, 6a. to £8 5s. per ton ; for common 
plates, £6 17s. 6d. to £7; and for good ordinary boiler plates £8 5s, 
to £8 10s. per ton. 

Although I hear occasional ee that activity in the engi- 
neering trade is, if anything, slackening off, I do not find that this 
applies so far as the fed engineering firms in the district are 
concerned, and certainly the reports which are periodically issued 
by the trades’ society organisations connected with the above 
branch of industry do not show any falling off in employment. 
The last returns of the Amalgamated Society of Engineers show a 
continued decrease in the number of members receiving out-of-work 
support, with the general engineering and tool-making branches 
well employed all through this district, machine-making being the 
only department in which there is any slackness ; but even in the 
machine trade the principal firms are fairly well off for orders, 
and the number of men actually out of work is not large. The 
report of the Steam Engine Makers’ Society also shows a further 
decrease in the number of unemployed, there being at present less 
than 1 per cent. of the members receiving out-of-work relief. The 
reports received as to trade were also stated, as a whole, to be 
cheerful. As regards Lancashire, with the exception of Bury and 
St. Helen’s, where trade is returned as only moderate, there is 
ono activity throughout the district, and in Manchester and 

ford the society has none of its members out of work. 
Throughout the country generally, Norwich, Stoke, Wolver- 
hampton, and Worcester, where short time has been to, 
are the only ptions to the satisfactory reports, which from all 
the northern branches are good throughout, 

The present activity in most departments of the engineering 
trade, and especially in iron shipbuilding, which is, in fact, so 
abnormally busy that the demand for men is more than sufficient 
to absorb any suitable surplus from other branches, is causing a 
restless feeling amongst the men with regard to wages and hours 
of labour, which it is feared there may be some ak in keep- 
ing within reasonable bounds, At Glasgow and Middlesbrough 
representative meetings have been held, and zommittees appointed 
with the view of securing an advance in the rate of wages, and at 
Sunderland an agitation has been commenced with the object of 
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effecting a reduction in the hours of labour, which is certain to 
meet with the strongest opposition on the ~ of the employers. 

The members of ‘* The Joule Club” held a meeting last week at 
the Manchester Electrical Exhibition, and Mr. Heys read a paper 
descriptive of some of the exhibits, and also giving a rough outline 
of the principle of the dynamoas illustrated in a few of the typical 
modes of construction ; the storage of currents, and the methods of 
distribution and illuminati e hine to be used for any 
special purposes was, he said, not easily determined ; but for are 
lighting the series machines were the best, whilst for incandescent 
lamps, which it would be unsafe for domestic purposes to put in 
series, a shunt machine should be employed. In the application of 
electricity for general purposes, they were faced with the difficult 
that the current could only be distributed economically at a hig 
pressure, which in our houses would be highly dangerous, and how 
to surmount this difficulty had puzzled many inventors. To meet 
this difficulty, and the certainty of a higher pressure current in the 
future, some local system of distribution would be necessary, and 
this, Mr. Hays considered, would be found in the adoption of 
storage batteries, which need not be applied to every house, but 
cae only be required for every convenient section. 

The Electrical Power Storage Co., which was not able to com- 
plete its stand at the Manchester Exhibition until recently, 
shows the fifty cells which were employed to drive the tramcar 
during the cecent experiment in ndon. With these it is 
lighting sixty of the Swan incandescent lamps of 20-candle power 
each, from twenty-five cells, and one Pilsen arc lamp of 2000- 
candle power nominal, The ones © also driving several 
machines, incluiing a small lathe, with kenzaun’s motor, from 
six cells, a sewing machine, with a Griscomb’s motor from four 
cells; a band saw, with Ayrton and Perry’s motor, worked 
from ten cells; and at the > end of the hall one of Proctor’s 
mechanical stokers, with a Dr. Meritan’s motor, is worked from 
ten cells, In all cases sufficient power is developed to drive the 

‘ apparatus effectively, and the actuating of the stoker about 100 
yards distant has been watched with considerable interest. 

In the coal trade business is quietingdowa, but deliveries from 
the collieries are still taking away the present output, and there 
is no material accumulation of stocks. So far the reductions in 
Manchester have not been followed by any general downward 
moveinent, but there is a good deal of pressure on the part of 
buyers for lower prices, which has necessitated some little giving 
way in odd cases. At the pit mouth prices remain at about 9s. 6d. 
for best coals ; 7s. 6d. to 8s. for seconds ; 6s. 6d. to 7s. for common; 
5s, 6d. to 6s. 3d. for steam and forge coal ; 4s, 9d. to 5s. for burgy; 
and 3s, 6d. to 4s. for good ordinary slack. 

Shipping is very quiet, with low prices being taken to secure 
orders. Lancashire steam coal delivered at the Garston Docks 
can be bought at 7s. 3d. to 7s. 6d., and at the high level, Liver- 
pool, at about 7s. per ton. 

An effort is being made to establish a coal exchange for Liver- 
pool similar to the one in existence in Manchester, and a ting 
of the trade is to be held on the 30th with a view of giving a 
— basis to the movement, which has already been well sup- 
ported. 

Barrow.—Although there is no increase to note in the demand 
for hematite pig iron, the demand is, nevertheless, steadily main- 
tained all round. The market, however, is quiet, and although the 
business done has not fallen off, sales give no promise of increasing 
yet awhile. Prices are as last given, 53s. per ton being the price 
for mixed ples of B . Stocks are increasing in makers’ 
hands. The chief part of the metal produced is being used by 
steel makers. Makers are firm in their prices, in spite of the slow 
demand, and show no disposition to lessen the output at the 
furnaces. The steel trade is very steadily employed in all depart- 
ments, more especially rails, Prices are unchanged, and a fair 
amount of business is being transac Iron ore quiet at last 
= Much of the ore raised is being ‘‘ banked.” Iron 

ipbuilders, in view of the orders they have-secured, will be better 
employed shortly. Nothing worthy of note in connection with 
other industries, 


THE SHEFFIELD DISTRICT. 
(From Our Own Correspondent.) 


THE dispute in the file trade is assuming serious dimensions. At 
a meeting of the manufacturers, held on the 13th inst., it was 
decided to insist on the 10 per cent. reduction, and as the workmen 
are equally determined, there seems every prospect at present of 
@ serious rupture. Five hundred men are now out on strike, and 
on the 21st it is probable that the number will be doubled. The 
fileemaking operatives are the most powerful association in the 
town. In one branch alone—the file-cutters—they have 2000 adult 
members, and it is calculated that some 6000 persons are altogether 
engaged in the production of files. The men are receiving the 
support of the organised trades, and make no secret of their deter- 
mination to resist the reduction on every side. 

The Canadian Government do not seem to be going towards free 
trade. In their new tariff they have raised the duty on files from 
30 per cent. to 374 per cent. They have put 5 cents per lb. upon 
files 9in. and under, and 3 cents per lb. upon files over Yin. This 
advance, it is feared, will have a very depressing effect upon 
importations of this article, as the Canadian-made files are already 
competing keenly with the imported ones, Steel in ingots, bars, 
sheets, and coils are to pay 5 dols. per ton on and after July next, 
when steel will be manufactured in Canada. Steel railway bars, 
or rails, fish-plates, and steel for the manufacture of saws are to 
be admitted free till the close of that session of the Canadian 
a and it is expected they will continue to be on the free 

In the razor trade there is also little prospect of an amicable 
settlement of the dispute. Here the workmen are demanding an 
advance of 10 percent. The razor manufacturers are undoubtedly 
very busy, but the demand is really little more than a “spurt,” 
caused by the anxiety of the American merchants to get heavy 
stocks in before the increased duties come into operation next 
July, when the new tariff on razors will be 50 per cent., a rise of 
15 per cent. There were about 800 persons engaged in the pro- 
duction of razors in Sheffield, and the number is strictly limi by 
the men themselves, with the view of keeping the trade as ‘‘select” 
as — and restraining over-production. 

he Gas Exhibition, held under the auspices of the Sheffield Gas 
Company, is succeeding beyond expectation in the purpose for 
which it was promoted—to bring before the public the various uses 
to which gas can now be put for heating and cooking purposes. 
Some seven thousand persons have visited the Exhibition. Cook- 
ing stoves, which the company are prepared to let out on hire at 
ma moderate terms, have been the chief attraction, and when the 
Exhibition clo es on Saturday, it is believed that some 300 of these 
contrivances will be on their books, to be placed in the houses of 
Sheffield people. Miss Coles, late staff teacher at South Kensing- 
ton, has given cookery lectures to illustrate the adaptation of gas 
stoves to domestic p and these have been attended by 
audiences numbering and over. The Exhibition is to be kept 
open till Tues’ ay next. 

The propose! abolition of the silver duties caused much dissatis- 
faction in Sheilield, where silver a and electro-plated goods are 
so extensively manufactured. e leading houses forwarded a 
memorial to the Right Hon. A. J. Mundella, our senior member, 
with a request that he would forward it to the Chancellor of the 

chequer, Writing to Messrs. James Dixon and Sons, of Cornish 


Place, Mr. Mundella, under date of 17th of April, states :—‘ Your | 46s. 


letter of the 12th reached me in due course, and I at once laid it 
before the Chancellor of the Exchequer. You will have seen from 
his answers to questions in the House of Commons last night, that 
he has definitely abandoned the proposal to repeal the duties on 
silver plate,” 

The trade in silver-mounted ware is at present changing from 
Crown Daly to Doulton, with a gradual revival of the deep-toned 


Wedgwoods, than which there are few more effective examples of 
British pottery. The new silver ware of the Lambeth firm seems 
to be making way, and in the form of salad bowls, &c., is very 
effective in its silver setting ; but there is nothing to equal the 
colouring of the faience ware, taken by itself. 


THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

Tue Cleveland iron market, held at Middlesbrough on Tuesday 
last, was well attended, and the tone of affairs was more cheerful 
than it has been for some time. During the last fortnight makers 
have been doing a considerable amount of business direct with 
consumers and with foreign merchants, and there is every 
pega that trade will be more active for two or three months, 

e Baltic ports are now again free from ice, and large quantities of 
pig iron are being shipped. The inland deliveries are also improving, 
notwithstanding that the local mills and forges are no longer at 
work on Mondays. Most of the pig iron recently sold is for spring 
delivery, sellers not being at present disposed to sell far ahead, as 
they expect that better prices will shortly be obtainable. On 
Tuesday most of the sales were at 40s. per ton f.o.b.; for No. 3 
g.m.b., in one or two cases, 393. 104d. was accepted. 

Warrants are nominally 40s. per ton, but there is little activity 
at present in respect of them. 

‘The stock of Cleveland iron in Messrs, Connall’s Middlesbrough 
stores continues to decrease steadily. The quantity held on 
Monday night was 80,856 tons, being a reduction of 729 tons for 
the week. 

Up to the same date the shipments for the month from the Tees 
were as follows :—Pig iron 47,976 tons, and manufactured iron and 
steel 19,925 tons. In March, during the corresponding period, the 
first item had only reached 36,285 tons, and in April, 1882, it was 
but 36,522 tons. 

There is nothing new to report with regard to the finished iron 
trade. Most of the mills are fully employed and have an average 
amount of work in hand. Prices remain the same as quoted last 
week, viz.:—Ship plates, £6 5s. to £6 10s. per ton; ship angles, 
£5 15s.; and common bars, £6, all free on trucks at works, less 
2) cent. 

essrs. Stevenson, Jaques, and Co., of Middlesbrough, are about 
to blow out one of their four blast furnaces, and it is said another 
firm in the district intend to blow out a furnace also. The object 
is probably simply to re-line them. 

‘The three blast furnaces at West Hartlepool, which have been 
idle since 1875, and which were recently purchased by a new com- 

ny, called the ‘‘Seaton Carew Iron Company,” were blown in 

t week. The new company have made considerable alteration 
in the plant, and will be able to turn out about 80 tons of pig iron 
per day. They have made a start with ore which they have 
imported from one of the islands in the Grecian Archipelago. 

Last week an important wages claim was decided inst the 
Bishop Auckland Iron and Steel Company. It appears that when 
the company was obliged to close its works in December last, it did 
not give the men the usual week’s notice, as it was thought the 
works would be started again ina short time. One of the iron- 
workers has now taken the matter up, and sued the company for a 
week’s wages in lieu of notice; and the judge has given a verdict 
in his favour for the amount claimed, with costs. It is said that 
some 200 hands are likely to be affected by this decision. 

The Cleveland Iron Trade Foremen’s Association held their 
thirteenth annual dinner at Middlesbrough on Saturday last. Mr. 
Raylton Dixon presided, and in the course of his remarks referred 
to the shipbuilding trade, with which he is connected. He stated 
that last year there was a larger tonnage built than in any previous 
year, the quantity being 1,200,000 tons, which. represented a con- 
sumption of from 700,000 to 800,000 tons of manufactured iron. 
He stated that the net addition to the commercial navy was 
460,000 tons. Referring to the frequently repeated allegation that 
iron ships are built of inferior material, he said he had been in the 
shipbuilding trade for thirty years, and could ae assert 
that, thou h the price of shipbuilding iron was extremely low, the 
quality had never during that period been better than at present. 

The fifth meeting of the session of the Cleveland Institution of 
Engineers was held at Middlesbrough on Monday evening last. 
Mr. Jones, the president, occupied the chair, and there was a large 
number of members present. Mr. T. H. Bell, of the firm of 
Messrs. Bell Bros., of Port Clarence, read a highly interesting 

per on “The Salt Deposit of Middlesbrough and South 
Boten, and the Mode of Winning It.” Mr. Bell sketched the 
history of the Middlesbrough salt industry. John Vaughan put 
down the first bore-hole in 1862, and was therefore the original 
discoverer. His own firm followed with another bore-hole in 1874, 
and again with a larger one, which they are now using practically, 
in 1881. He described the method adopted for making, pumping, 
and finally obtaining salt from brine. Mr. Bell estimates the 
quantity of salt to be about 200,000 tons per acre. Messrs. Bell 
Brothers are now producing about 320 tons of salt per week. The 
members of the Institution will pay a visit to the Clarence Salt 
Works on Saturday next, in order to inspect the machinery and 
other above-ground appliances. 

A meeting of the subscribers to the guarantee fund for enter- 
taining at Middlesbrough the members of the Iron and Steel 
Institute next autumn was held in the Exchange Board-room on 
Tuesday last. Mr. E. W. Richards presided. It was announced 
by the secretary pro tem., Mr. Walter Johnson, that about £1700 
had already been guaranteed, and that this sum was considerably 
more than would probably be required. It was decided to send 
forthwith a formal invitation to the president, Mr. Josiah T. 
Smith, and in anticipation of its acceptance, a committee was 
formed to carry out the necessary arrangements, 


NOTES FROM SCOTLAND. 


(From our own Correspondent.) 


THE pig iron market has again been very dull this week, prices 
having receded to the lowest point. There is a want of inquiry 
from abroad, and until an improvement of a decided nature takes 
place in this respect, there is small chance of the market getting 
into a more satisfactory state. Reports from New York as to the 
demand for Scotch pigs there were a shade more cheering, the 
expectation being that a little more may be wanted soon, but it is 
now regarded as improbable that the shipments will expand to the 
dimensions of last year. The continental demand is not at all 
to expectations, and merchants with long experience of that branc 
of the trade give it as their firm belief that quotations will yet go 
lower. The stock of pig iron in Messrs. Connal and Co.’s stores 
has decreased about 1 tons in the course of the week. An 
additional furnace has been relighted at the Langloan Ironworks, 
and there are 111 in operation as compared with 108 at the same 
date last year. : 

Business was done in the warrant market on Friday forenoon at 
47s. to 47s, 1d. cash, and 47s, 24d. one month, and in the after- 
noon at 47s. to 47s. O}d. cash, and 47s. 2d. to 47s. 24d. one month, 
Transactions were effected on Monday forenoon at 47s. 1d. to 
46s, 11d. cash, and 47s. 34d. to 47s. 14d. one month, the quotations 
in the afternoon being 46s. 114d. to 46s. 10d. cash, and 47s. 14d. to 
47s, one month. The market was flat on Tuesday, when as low as 
94d. cash was accepted. The market was firmer on Wednes- 


day from 46s. 104d. to 47s. 2d. cash, and 34d. less at the close, 
To-day—Thursday—business was done at 47s, to 47s. 14d. cash, 
and 47s, 24d. to 47s, 4d, one month. 

Although the demand for pig iron at home shows no abatement, 
makers are more anxious to press sales on account of the 
unsatisfactory nature of the American inquiry; the consequence is 
that prices are a shade easier, as follows:—Gartsherrie, f.0.b., at 


Glasgow, per ton, No. 1, 61s. 6d.; No. 3, 55s.; Coltness, 63s. 6d. 
and 55s.; Langloan, 64s, 6d. and 55s.; Summerlee, 61s. 6d. and 
51s. 6d.; Chapelhall, 60s. 6d. and 54s.; Calder, 62s. 6d. and 
52s. 6d.; Carnbroe, 55s. 6d. and 50s.; Clyde, 51s. 6d. and 49s. 6d.; 
Monkland, 48s, 6d. and 46s, 6d.; Quarter, 48s, 6d. and 46s. 6d.; 
Govan, at Broomielaw, 48s. 6d. and 46s. 6d.; Shotts, at Leith, 
64s, and 56s.; Carron, at Grangemouth, 51s.-—specially selected, 
57s. 6d.—and 48s. 6d.; Kinneil, at Bo’ness, 48s. and 47s.; 
Glengarnock, at Ardrossan, 55s, and 49s.; Eglinton, 49s. and 47s.; 
Dalmellington, 50s. and 49s, 

There is a fair demand for most kinds of manufactured iron at 
firmer prices. The foundries, with the exception of pipe works, 
are nearly all very busy, and engineers are also ot employed. 
The shipments of iron manufactures from the Clyde in the past 
two weeks embraced £44,500 worth of machinery, £13,737 sewing 
machines, £9400 steel manufactures, £54,000 iron manufactures, 
exclusive of pig iron, the shipments of which were valued at about 


,000. 

The coal trade in the west of Scotland is still comparatively 
active. Cold weather has again somewhat improved the domestic 
inquiry, and the shipping demand has been fairly good at most ports, 
while in some cases it has been very brisk. There is an improvemen 
in the demand in Fifeshire, and the Baltic trade is expected to begin 
immediately, and to impart more volume to the trade. Prices are 
still low, being quoted for Burntisland at 6s. 3d. to 6s. 9d. per ton. 
The shipping demand at Bo’ness has been larger than usual, the 
week’s despatch of coals being 5500 tons. At Grangemouth there 
has been less doing, and there is still a slackness at Leith. 

The strike of colliers in Mid and East Lothian is now at an end, 
the men, after being idle about six weeks, having gone back to 
their work on the employers’ terms of a reduction of 10 per cent. 
in their wages. They had scarcely any chance from the first of 
being successful, so long as the masters had to compete in the same 
markets with those of Fife, where a similar reduction and lower 
prices of coal were in operation. 

The proposal in Fifeshire to restrict the working time to five 
days per week seems to have fallen through in the meantime, and 
the executive board of the union has recommended the miners to 
make applications for an advance in wages, in view of the improved 
demand for coals, 

The West of Fife Coal Company, which has been for some time 
engaged sinking pits on the farm of High Holm, about two miles 
to the north of Dunfermline, has struck a seam of 8ft. 6in."in 
thickness, at a depth of 70 fathoms. The coal has been found of 
excellent quality, and will be turned to account as soon as possible. 

The Mining Institute of Scotland held its annual meeting ai 
Hamilton a few evenings ago. It was reported that the pomcrn, bon 
ship had increased during the year from 317 to 411. Mr. Ralph 
Moore, H.M. inspector of mines, vacated the chair, and Mr. James 
McCreath, M.E., Glasgow, was elected president. On taking the 
chair, the gentleman delivered an interesting address, in the course 
of which he said that there were now 610 mines in Scotland, 
ry ge 67,900 persons, and that last year they had raised 
24,349,480 tons of minerals. The meeting agreed by a majority 
to memorialise the Government not to put any needless restrictions 
on the manufacture of blasting gelatine. 


WALES AND ADJOINING COUNTIES 


(From our own Correspondent.) 

Tue strike at Ynyshir Colliery has been ended, one of the 
officials being dismissed. The Welsh steam coal trade is very brisk 
at Cardiff. Over 170,000 tons were sent away, foreign and coast- 
wise, last week. The Newport exports were below the average. 
Trade there was unmistakeably flat, and this is partly attributable 
to a little stagnation which has begun to characterise the house 
coal trade there. Swansea is taking credit for having held the 
highest position relatively of the Welsh ports during the last three 
months, According to the returns Swansea and Briton Ferry 
show an increase of 29°75 per cent., Cardiff and Penarth 15°00 per 
cent., while Newport figures at 3°38 per cent. decrease. 

The price fixed at Rirmingham for coke plates—16s.—has not 
had any favourable effect on the tin-plate trade. This is still very 
low, and notices are out in several works for cessation of con 
which means, or is understood to mean, a stoppage of work. Sti 
I hear rumours of companies being in formation to re-start the 
stagnant works, so there are some who believe that there is yet 
hope for the tin-plate trade. 

‘The Miners’ Provident Society is gradually becoming one of the 
most successful movements of the century. Ata meeting lately 
held in the Rhondda it transpired that fully 800 members had been 
enrolled at Risca, a place where a community, growing township, 
and fair prospects were utterly wrecked a few years ago by a mining 
disaster. The Provident Society is one of three of the most impor- 
tant measures which have affected the condition of the colliers in 
South Wales. The first was the Mines Regulation Act ; the second, 
Coalowners’ and Colliers’ Association ; and the third is the Provi- 
dent Society. When the history of the coal trade is written it will 
be interesting to see the ameliorating features which have 
accompanied its use and development. 

Some of the more substantial of the iron orders are going north. 
I hear that a northern firm has secured a contract for 90,000 tons 
of steel rails, and that the Great Eastern order of 20,000 is gone 
to the West Cumberland Steel Company. Yet prospects here are 
good, and the Welsh ironmasters do not complain. 

Tonnage to America from Cardiff is improving, and as much as 
11s. per ton has been paid for rails to New York. 

The preliminary steps are being taken by the Rhymney 
Railway Company with respect to the making of its branch to 
Merthyr. The contractor is genes on with the Newport and 
Rhondda line, but if open by the autumn it will be as much as can 
be expected, considering the difficulty to be surmounted. 


Ir is estimated that in the spinning mills of the United States 
there are now 15,000,000 spindles, of which 3,000,000 have been 
added during the past year. 

INTERNATIONAL ELECTRICAL EXHIBITION, VIENNA, 1883.—We 
have received the woe pee I paragraph from Vienna respecting the 
protection of visitors’ watches from the effects of near approach to 
a dynamo-machine, and print it as received :—The Commission of 
this Exhibition is preparing a measure, to the better understanding 
of which a little excursion on scientifical department be allowed. 
As is well known, does every magnet influence certain objects 
round it. Its sphere of activity may be perceived in a certain way 
from the reach of the invisible; if, for instance, iron filings are 
dusted on a sheet of paper, and put near a pole of a magnet. 
These small bodies then arrange themselves around the pole in 
curving lines, and mark thus the so-called lines of force of the 
magnetic field. Bodies which possess the ability of being made 
magnetical, yield therefore near a powerful magnet to the influence 
of it, and thus it might happen that watches worn by viewers of 
dynamo-machines may be brought to a standstill by magnetisirg 
the echappement. There is, itis true, a simple means of providing 
against magnetising by resorting to the other side of the dynamo- 
machine, where the second pole loosens what the first has 
exorcised ; or, being turned round of his axis above the dynamo, 
the watch will soon be found to have lost his magnetism. In 
order to cut off, however, the invisible agent in the way, and not 
to compel the visitor to make experiments, it will suffice to make 
use of the screen effect of the iron. Such as Thomson surrounding 
his ship’s compass with a pent-house to prevent the reaction of the 
magnet needle on the large bulks of iron of the ships, a light 
mantle of iron plate around the watch will prevent the above- 
mentioned magnetising of it. At the International Electri 
Exhibition the visitors of the machine department will find 
facilities to provide their watches with such mantles during the 
term of their visits, 
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THE PATENT JOURNAL. 
Condensed from the Journal Rd the Commissioners of 


*,* It has come to our notice that some applicants of the 
Patent-office Sales Department, for Patent Specifications, 
have caused much unnecessary trouble and annoyance, 
both to themselves and to the Patent-office officials, 
giving the number of the page of Tar ENGINEER at 
which the Specification they require is referred to, instead 
of giving the proper number of the Specification. The 
mistake has been made by looking at Tus ENGINEER 
Index, and giving the numbers there found, which only 
refer to the pages, in place of turning to those vages and 
tinding the numbers of the Specification. 


Applications for Letters Patent. 
*,* When bps have been ‘‘ communicated.” the 
“name and address of the communicating party are 
in italics. 
10th April, 1883, 
1794. Seconpary Batrerigs, R. Tatham, Rochdale, and 
A. Hollings, Salford. 
1795. Launpry Pans, &., T. Hartley and Z. Sugden, 
jifax, and C. Parker, "London. 
1796. Barpers, W. R. London. 
1797. Srampinc Mrverats, &c., J. H. Johnson.—(N. W. 
Condict, New Jersey, U.S.) 
1798. Stoppers for Borruss, &c , 
lyn, U.S. 

1799. Toot for Extractinc Sroprers from Botrves, J. 
Hamer, Stalybridge. 

1800. Vana &c., C. Hill, London. 

1801. Conpucrors of ELEcrRiciTY, J. Parker, Plymouth. 

1802. Brick-makinc Macuinery, P. M. Justice.—(C. 
Chambers, jun., Philadelphia, U.S) 

1803. DyNaMc-ELECTRIC Macurngs, P. M. Justice. --(— 
Keegan, Washington, U.S. 

1804. Mecnanism for Corraxe, &c., SHeer Merat, A. 
N. Hopkins, Birming! 

1805. Evectrric C. Mewburn and P. 
Azapis, Paris ) 

1806. Comprnc Macutngs, J. C. Walker, Shipley. 

1807. ComMPRESSING MarTeriats for MAKING ENSILAGE, 
T. Potter, Alresford. 

1808. Gas Recucators, 8. Slack, Sheffield. 

1809. Vessets for Fivrps, R. Dunlop, Cardiff. 

1810. Removine Cores from AppLes, &c., W. Downie 
and W. J. Sage, London. 

1811. SHarts of Carriaces, C. Healey, 
Gloucester. 

1812. Execrric Lamps, &c., H. Edmunds, jun., London. 

1813. CaRRIAGE WHEELS, B. Mills.—+<C. Degrange, ) 

1814. Merer for Erecrric Currents, A. M. Clark.— 
(G. Hochreutiner and A. Boucher, Lausanne.) 

1815. Baxps, &c , for Hoopmse Baves, A. A. Eichler, 
London. 

1816. Propucine Fresn Warer, J. Kirkcaldy, 

1817. Vaseting, W. P. Thompson.—(#. 
Bihm, Vienna.) 

1818. AppaRaTos FOR STEERING VESSELS, J. Philp and 
W. Forrester, Liverpool. 

1819. Stzam Borvers, W. R. Lake.—({G. Stollwerck, 
Cologne-on-the- Rhine. ) 

1820. Boats with ApsusTaBLE Keets, 8. Glyn, London. 

1821. Curmney-tops, &c., T. J. Baker, Newark. 

1822. Hoss-prpgs, J. C. Merryweather, Greenwich. 

1823. Steam Pomp, J. G. Joicey, Newcastle. 

Arrostats, Paosectites, N. de Telescheff, 


N. Thompson, Brook- 


1825. Ramis, W. P. Alexander.—(@. Cowdery and E. R. 
Thomas, Sydney. 
11th April, 1883. 


1826. Taps for Liqguips, H. Cullabine, Sheffield. 

1827. ToRasHING Macuryes, J. Coulson, Stamford. 

1828. Wixpinc Tareap on SHUITLE-BoBBINS, J. 
McHardy, Dollar, N.B. 

1829. Execrricat Apparatus, B. J. B. 
Mills.—{J. U. Mackenzie, New York, U.8) 

1830. Paper in CiGaRerrEe Macuryes, A. 
C. Henderson.—{B. F. Leblond, Paris.) 

1831. Fanatics, J. H Cunliffe, Rochdale. 

1832. E.zctric Lamps, J. W. Swan, Bromley. 

1833. Brezcu-LoapiInc HaMMERLEsS, &c., Guys, W. 
Anson and J. Deeley, Birmi 

1834. Fotprne Batu, &c., 0. Wolff, Dresden. 

1835. Gas Motor Enarves, J. J. Butcher, Newcastle. 

1836. Apparatus for CLeantnc Leap, &e., T. Archer, 
jun., Dunston. 

1837. Rattway SioxALLIx6, W. Lawson, Dumfries, and 
T. Forrest, G 

1838. Pianos, E. G. rn N. Letailleur and P. 
Scholtus, Paris.) 

1839. APPARATUS for Removine the Exp3 of Eaas, R. H. 
Rowland and T. F. Stidolph, Woodbrid 

for Macurvery, T. 


-1841. "Device for a Pencit, E. Lane, London. 


12th April, 1883. 

1842. Propucrsc Ammonia, R. Tervet, Clippens, N.B, 

1843. VENTILATING BuripiNes, R. Oakley, London. 

1844. Proviprne a Sarecuarp against the Passace of 
WaTER DowN VENTILATING SHarTs on SHIPBOARD, 
R. Oakley, London. 

1 Frese Arr in Burtpines, R. Oakley. 

1846. VewtrLatine Caurcues, &c., Invisrpty, R. Oak- 

1847. Povo Sticks, Rogers, Paignton. 

1848. Evectric Lamps, A. Partz, Hampstead. 

1849. Prosectites for FiRe- L. A. Groth.—(d. 
Bischoff and Z.d. A. Mieg, 

1850. STEAM Bor.ers, J. Richards, Clifton Junction. 

1851. Macutyery for Corrine, &e., Tickets, J. Lew- 
thwaite, Halifax. 

1852. Fasrics, &., H. J. Haddan.—(F. A. Parel- 
lada, Barcelona, Spain. 

1853. LaTues, M. Wadsworth, Halifax. 

1854. BREECH-LOADING FirE-akMs, W. Gardner, London. 

1855. Maxine Gas, G. Redfern. —(8. Giraudon, Paris.) 

1856. Coke Ovens, R. Dixon, Crook. 

1857. ELEctRIc TELEGRAPHS, P. A. Favarger, Neucha- 
tel, Switzerland. 

1858. Wick Trimmers, A. Boult.—(W. ont Quebec.) 

1859. Apparatus for Repuctnc Woop, A. J. Boult.— 
(H. André, Le Thor, France.) 

1860. Maxrne STEEL, &c., SurraB.e for Castine, A. J. 
Boult.—(G. W. Francis, Middlesex, U.8.) 

1861. TricycuEs, &., Thomas Leigh, Liverpool. 

1862. Roap VEHICLES, W. J. Brewer, London. 

1863. Wasnine Macuives, W. R. "Lake. Grav, 
Christiani1.) 

1864. Lire-Buoy, G. J. Kirchenpauer & L. H. Philippi, 
Hamburg. 

1865. Makinc VuLcANisED InDIA-RUBBER, A. H. Huth, 
London. 

1866. TexTILE W. R. Lake.—(G. 
M. F. Foret, Paris.) 

1867. AUTOMATICALLY GuipinG Fabrics, J. Kerr, Church. 

1868. Rotary Pumps, &c., J. H. Johnson.—(B. G. 
Griendl and L. Poillon, Paris.) 

1869. Permanent Way, G. Wilson, London. 

1870. APPARATUS for Uritisinc SoLaR Heat, W. L. 
Wise.—(. iété Centrale pour Uutilisation de la 
Chaleur Solaire, Paris.) 

13th April, 1883. 
1871, Evzcrric Lames, A. P. Lundberg, London. 
1872. Comprnep Groovine and Proves, E. C. 
Bourne, London. 

1873. HaNp-POWER Lirts, A. Attwood and T. W. Bar- 
ber, Ulverston. — 

1874. "BRAKES, J. C. Stevenson, Liverpool. 

1875. Preventive Waste of Heat, E. Maw, Liverpool. 

1876, ARTIFICIAL FvEL, E. Goad & T. Chappell, London. 

1877. for ELECTRIC CURRENTS, 
R. E. Crompton, London, and G. a. o Chelmsford. 

1878. Bociz Trucks, W. M. Smith, Taypo: 

1879. SicNaine, J. H. —(A. Jean- 
jean, and L. J. H. Bon, Paris.) 


1880 Sewrno Macuines,C. Pieper.—(K Gritzner, Baden.) 

1881. Jornrep Kyeg-capfor Horses, E Edwards.—(0. 
A. Deschamps, St. Valéry en Caux, France.) 

1881. Apparatus for Heatixnc Water, &c., H. Brins- 
mead, Ipswich. 

F. W. Gilles, Céln-on-the- 


1884. Makrnc CorrvcaTep Metat, G. W. von Naw- 
rocki.—(@. Kammerich, Berlin.) 

1885. FAciLITaTING STARTING of TRAMWAY Cars, &c., 
J. E. Dawson, London, and A. C. Bluett, Watford. 
1886, Cusniontnc VaLves, W. P. Thompson.—(/. 

Flower, U.S) 
Mov.pine Artic.es of Porrrry, &c., 8. Crowder, 


188 REVERSING, &c., Morion of Macutnes, P. R. 
Allen, London. 

1889. Execrric &c., W. R. Lake —(W. J. 
Phillips and @. L. Kitson, Philadelphia, U.S.) 

1890. Apparatus for Sewixe Soves of Boors, &c., W. 
R. Lake.—(J. H. Cutten and L. BE. Moore, Boston, U.S.) 

1891. Praeventine the Passace of Frames from one 
to A. M. Clark.—(J. McCarroll, New 
York, U.8. 

1892. APPARATUS for PREPARING AERATED BEVERAGES, 
F. Bennett, London. 

14th April, 1883, 

Srup, &c., Fastener, {. Combault, 
894. PAVEMENT, W. Berry and P. Stuart, Edin 

1895. GeneratinG, &c., Evecrricitry, R. ‘ash, 

1898, Sewinc MACHINERY, J. H n, Dromore. 

1897. AppaRaTus for Makino Mortar, &c., H. J. 
Haddan.—{T. F. Leupolt, Zittau, Saxony.) 

1898. Ramway, &c., Tickers, J. H. Johnson.—(M. 
Vezz0si, Paris. ) 

Trap for Rats, &c., E. Edwards.—(/. 4. H. Marty, 

illefranche, France 
1000, § Sree. Articies, V. Milward, Red- 


1901. Maxine Botts, &c., T. Jeavons.—(W. Taylor, 
Pittsburgh, U.8.) 

1902. Vauise, W. A. F. Blakeney, @ 

1908. BREECH-LOADING Frire-arms, E. 
Beesley, Lendon. 

1904. Looms, T. Singleton, Over Darwen. 

1905. Macutnery for Winpine Yarn, &c., J. Liddell, 
J. 8, and 8. H. Brierly, F. W. Hirst, and D. Hamer, 
Huddersfield. 

1906. Sroves, J. A. Hanna and T. Shillington, Belfast. 

1907. Apparatus for ProrecTinc Firemen, &c., W. R. 
Lake.—(8. Richards. Philadelphia, U.S.) 

1908. Seats for the Oorsipe of Tram Cars, &c., W. 
Walker, London. 

1909. Fire-arms, H. H. Lake.—(J. Schulhoy, Vienna.) 

1910. Screw-curtinc Macnines, A. M. Clark.—(L. E. 
Lepine, Paris.) 

1911. Evecrropgs, W. 

1912. Makinc CaRBONATE STRONTIA, | W. A. Rowell, 
Newcastle. 

1913. Draivine Gear, F. Jenkin, Edinburgh. 

16th April, 1883. 

1914. FURNACE-B. &c., G. L. Scott, Manchester. 

1915. for Spiyxinc, W. Jackson, Kingston- 
upon- 

1916. Coo.ttne, X&c., Fiurrs, F. T. Bond, Gloucester. 

1917. WaTeR Meters, 0. Imray.—(C. Michel and A. 
Frager, Paris.) 

1918. Apparatus to be employed in HarMonisina 
Me opigs, B. 8. Maitland, London. 

1919. Kyrrrinc Macurnery, H. J. Haddan —(C. Young, 
Chicago, U.S.) 

1920. ARmouR-PLaTEs, J. W. Spencer and W. Bag- 
shawe, Newcastle. 

1921. Apparatus for Extrxcuisnimne Fires, F. H. F. 
Engel.—(G , T., and W. Leser, Hamburg.) 

1922. Forks, G. Pickhardt, Hagen. 

1923. SCREW PROPELLERS, S. Snowden, West Hartlepool. 

1924. Evecrricat Heatine, J. 8. Sellon, London, and 

on, Surbiton. 

1925. Putter Buocks, &c., T. H. Ward, Tipton. 

1926. Construction of Watts, &c., in’ A. 
M. Clark.—(J. McCarroll, New York, 

1927. Makino TENNIS BALLs, J. Burbridge London. 

1928. Hanoixc Surps’ S. W. Snowden, West 
Hartlepool. 


Ww. 
arrison and F. 


aauyeiete Protected for Six Months on 
Deposit of Complete. Specifications. 


1763. Biank Rotts, H. J. Haddan, Lon- 
don.—A communication from T. J. Coleman 
N. Clarke, and E. B. Reynolds, Cincinnati, U.S. —Tth 
April, 1883. 

1813. Carriace Wuee xs, B. J. B. Mills, London.—A 
communication from C. Degrange, Lyons.—1l0th 
April, 1883. 

1824. Surps’ Agrostats, ProJsectites, &c , N. de Teles- 
cheff, Paris.—10th April, 1883. 

1860. Makino Sreet, &c., for Castine, A. J. 
Boult, London.—A communication from G. W. 
Francis, Middlesex, U.S.—12th April, 1883. 

1866. CusHionine VaLves, W. P. Thom ompson, Liverpool. 
—A communication from J. Flower, U.S.—13th April, 
1883. 


Patents on which ee ee! Stamp Duty of £50 


1524. &c., Cement, T. Matthews, London.— 
14th April, 

1910. Fosisninc Cur Prive Fasrics, J. Worrall, Man- 
chester.—10th May, 1880. 

1512. Urmisine ALKALI Waste, &c., W. A. Hills, Ches- 
ter.—13th Apri 


M497. Dane Lanrerns, P. B. Bicknell, Lincoln.—12th 


Apri!, 1880. 

1503 Propuctne Matrices, G. D. Macdougald, W. 
Adie, G. R. Adams, and P. Fleming, Dundee.—12th 
April, 1880. 

1574 Preventixe Dovsce” in A. M. Clark, 
London.—1l6th April, 1880. 

1484. Rerricerators, A. 8S. Haslam, Derby.—12th 
April, 1880. 

1519. Scourtne Frsrovus MATERIALS, J. and W., jun., 
McNaught, Rochdale.—14th April, 

1535. Apparatus for Hotpine Documents, Ww. R. 
Lake, London.—14th April, 1880. 

1505. VENTILATING BUILDINGS, &e., J. B. Papier, Lon- 
don.—13th April, 1880. 

1531. Smati-arms, A. Martin, London.—1l4th April, 


1880. 

1572. Motive Esotnes, P. W. Willans, London. 

1578. Destructive of W. Young, 
Clippens, N.B.—17th 

1614. IssTRUMENTS for DETECTING VARIATIONS of Pres- 
euRE, G. E. Pritchett, Bishop's Stortford.—20th 
April, 1880. 

1520. Maxisc Ice, F. N. Mackay, Liverpool.—l4th 


April, 1880. 

1544. Macuinery for Grinpine, &., R. J. and A. 
Edwards, London.—15th A 1880. 

1555. Macuuyes, T. Coltman, Leicester.— 
16th April, 1880. 


Patents on ba the Stamp Duty of £100 
has been paid. 

1795. Lamps, C. J. Davis and J. T. C. Thomas, London. 
—28th April, 1876. 

1540. Macurnery for Sxrpprnc Fisres, J. McKean and 
J. McGrath, Castle Blayney.—11th April, 1876. 

1566. Water-cLosets, &., A. Tylor, London.—13th 

pril, 1876. 


A 

1577. Sprinc Connections, &., W. R. Lake, London. 
—13th April, 1876. 

1619. Waste from Caustic Lygs, T. W. 
Spalding and W. Laughton, Fdinburgh.—18th April, 


1564. Swine Macurinses, H. B. Goodyear, Paris.—13th 
April, 1876. 


1607. Rartway Covpiines, &., W. R. Lake, London. 
—15th April, 1876. 


Notices of Intention to Proceed with 
Applications. 
(Last day for fling opposition, 4th May, 1888.) 

5393. Jornts of Pipes, W. N. Welles- 
bourne, near Bideford.—13th November, 1 

5889. Treatino G. W. von Nawrockt ‘Berlin. —A 
communication from W. Meister.—7th December, 1882, 

58638. Watcu or Cxock, J. Pallweber, Salzburg, 
Austria —8th December, 1882. 

5864. Manoracture of Caourcnovc, &c., W. C. Horne, 
Old Charlton.—8th December, 1882. 

5869. Manuracrure of Beveraces, J. Armstrong, 
Clapham.—8th December, 1882. 

5878. Iron Permanent Ways, J. E. Walsh, Halifax.— 
Com. from C. Verhoesen.—9th December, 1882. 

5879. Joints and Covertnos for Roorines, &e. 
Walsh, Halifax.—A communication from 
Mitter and Dr. L. A. Hoffman.—9th December, 1882. 

5891. Pocker Knives, A. J. Boult, London.—A com- 
munication from J. W. Rauh.—9th December, 1882. 

5893. Cuorus, J. and G. E. Stead,” Leeds,— 
9th December, 1882. 

5894. Avromatic Inpication, &c., of TeMPpERATURES, 
G. L. Winch, London —9th December, 1882. 

5904. Looms for Weavina, A. Smith, Bingley. —llth 

er, 1882. 

5951. the Instpes of Reverstne Links, C. 
Pieper, Berlin.—A from H. Friede- 
richs.—13th December, 

Manvracture of ‘and Screw Hooks, &c., 

Adams, Handsworth.—13th December, 1882. 

sot. Dynamo, &e, Macuryes, G. L. Anders and J.B. 
Henck, jun., London.—13th December, 1882. 

5969. Vatves of Morive-powrr Enorves, W. Har- 
greaves and W. Inglis, Bolton.—14th December, 1882. 

5971. Coverine Starrs, H. Hawgood, Richmond. 14th 
December, 1882. 

5977. GALVANIC Batrerigs, J. Rapieff, London.—l4th 
December, 1882. 

5998. Sronrs, L. L. Loizeau, Paris.— 

882. 


15th December, 

6023. TeterHonic Apparatus, W. R. Lake, London.— 
Com. from G Torrence.—1l6th December, 1882. 

6024. Screw Norts, A. 8. Paterson, London.—A com- 
munication from H. A. Harvey.—l6th December, 1882. 

6068. Open Stoves or Firecrartes, E. R. Hollands, 
London.—19th December, 1882. 

6086. Bansos, W. R. Lake, Jondon.—A communication 
from F. H. Chase.—20th 1882. 

6098. Macurnes, B. J. Mills, London.—A 
communication from C. Vernay alk F. Roux.—2lst 
December, 1882. 

6100. Cuntivatina Lanp, D. Greig, Leeds, and G. 
Greig, Edinburgh.— Qlst December, 1882. 

6110. Cusnions, &c., for Permanent Way, W. P. 
Thompson, Liverpool —A a from M. 
J. L. B. du Pont.—2lst December, 1 

6144. Water Heaters, I. 8. Metousal, Chadderton, 

near —23rd Di b 

6198. Covers of CaRDING ENGINES, “Hurst, Roch- 
dale.—28th December, 1882. 

190. Furnaces, J. Williams, Cardiff.—12th January, 
1883. 


193, CenrrirvcaL Macutyes, J. E. Meyer, Copen- 
hagen.—12th 

214. Hot-air Enorves, H. Lake, London.—Com, 
from J. Screiber and M. Felten —18th January, 1883. 

258. Srrarn Governor for Enoives, J. Munro, West 
Croydon.—Com. from G. Keith.—16th January, 1883. 

482. Wert Forks, &c., for Looms, W. B. White, Colne. 
— 26th January, 1883. 

563. Oreans, &c., J. B. Hamilton, London.—lst 
February, 1883. 

Apparatus, H. H. Eldred, London.— 

Fi ry, 1883. 

961. Movers’ Sarery Lamps, G. H. Stimmis, Stour- 
bridge.—2lst February, 1883. 

995. Porrrication of Coat Gas, J. T. McDougall, Man- 
chester.—23rd February, 1883. 

1017. Fornaces, I. 8. McDougall, Chadderton, near 
Manchester.—2ith February, 1883. 

1144. PrepaRinc AGENTS to be Usep in TREATING 
Sewace, &c., W. C. Sillar, Blackheath, and J. W. 
Slater, London.—3rd March, 1883 

= Macutygs, J. Range, Nottingham.—7th 


1883. 
1224, avs E. M. Bourjeaurd, London.—7th March, 


1962. Rotter and other Ax es in their 
Bearinos, J. A. A. Buchholz, London.—8th March, 
83 


1883. 

1271. Recerracies used in Cc. K. 
Lawton, Manchester.—9th March, 

1323. Puriryinc Gas, W. W. Box, Crayford, and G. 
Waller, London. —13th March, 1883. 

1338. Burron-soLe Frepinc Mecuanisms for 
Macuings, A. W. L. Reddie, London.—A communi- 
cation from the National M: Company, Incor- 
porated.—13th March, 1883. 

1349. Propvucine SuLPHUROUS Aciy, &., IL 
McDougall, Chadderton, near Manches ter. vist 


1353. Penciis, T. Lehmann, London.—13th March, 1883. 
1363. Compousp APpPLicaBLeE as Cement, J. Imray, 
London.—Com. from EF. Pink.—14th March, 1883. 


(Last day for jiling opposition, 8th May, 1883.) 

5804. J. F, Homer, Birmingham.—5th 
December, 188: 

5912. Breecu- Frre-aras, J. 8, Jarmann, Lon- 
don.—llth December, 1882. 

5913. Propuctxc MaGNEsiA SALts from 
F. Wirth, Germany.—A communication ag Farb- 
fabrik vormals Brénner.—11th December, 1 

5920. Atm Pomps, J. C. Baker, — 190 
December, 1882 

5926. Evecrric Currents to ORGANIC 
Bopies, H. Haug and A. Wienand, Germany.—12th 
December, 1882. 

5929. CoLLaPsisLe Toses, C. E. H. Cheswright, Lon- 
don.—A communication from C. Cheswright.—12th 
December, 1882. 

5931. CAPsvLes for Botties, C. E. H. San 
London.— A communication from C. Cheswright. 
12th December, 1882. 

5923, ORNAMENTING Guass, R. E. Frank, 

. from D Scotellari.—12th December, 1 

5934. SAWING Woop, W. R. Lake, London. a commu- 
nication from R. 8. Greenlee.—12th December, 1882 

5044, Covers for Borries, E. Edwards, London,—13th 
December, 1882 
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5950, RatLWAy SIGNAL Apparatus, W. R. Sykes, Nun- 
head.—13th December, 1882. 

5958. Compinc Woot, &c., J. H. Whitehead, Leeds.— 
13th December, 1882. 

5959. Tawnine Skins, &., P. Jensen, London.—A com- 
munication from 8. A. Garveri.—13th December, 1882. 

5963. Macuines, F. Wirth, Germany.—A 
communication from L. Limberd and M. Salm.— 
13th December, 1882. 

5064. SueppivG Apparatus of Looms, J. Irving, 
Barnsley.—13th December, 1882. 

5965. Stipe Vaves, C. Berlin —A communica- 
tion from E. Blass.—14th December, 1882. 

Gas, Rowan, and 8. 

iiams, Newport.—1l4th December, 1882. 

5078 Freres, F. Ripley, Bradford.—14th 
Dece 

5974. Weavine, D. Eastwood, Luddend 
Foot.—14th December, 1882, 

5987. Hypravuiic Sreerine Gear, C. Stout, Conway, 
and C. H. Hillcoat, Liverpool.—15th December, 188: 
6000. LicuTixc or Lieut, C. L. A. 

Baatsch, London.—15th December, 1882. 

5002. GeweRATING ELECTRIC Currents, A. M. Clark, 
London.—A communication from G. Trouvé. —Lith 
December, 1882. 

6003. ELECTRICAL &., 8. H. Emmens, 
London, 


6006 Muvers’ Sarery Lames, D. Ballardie, Glasgow,— 
16th December, 1882. 
6012. Excav ATING MaAcHINERY, J. _ Imray, London.—A 
tion from P. , and V, Chévre.— 
16th December, 1882. 
6018. AupIBLE SicNaLurnG Apparatus, J. Steven and 
Burt, Glasgow. —16th December, 188 
#2, Snow from Rarways, E. Barnes, 
Ulverstone. —18th December, 1882. 
6044. SPINNING E. Tweedale, Accrington.—18th 
December, 1882 
6046. ELecrric Lamps, H. H. Lake, —A com- 
munication from J. K ber,1882. 
6095 Currina Farrics, C. D. A el, coe ik com- 
munication from La Société A, Labrosse et J. 
Richard. —2lst Dcember, 1882. 
ase. CoLour Boxes, T. Foxall, London.—22nd Decem- 


ber, 1882. 

6135. "Krers, J. Dimmock, Over Darwen.—23rd Decem- 
ber, 1882. 

6156. "BasH Fasteners, J. E. Cope, Birmingham.—23rd 


December, 1882. 

6176. GLucose Syrvr, H. J. —Com. 
from Dr. H. 1882. 

22. INDICATING VEHICLES, W. L. 
Wise, |London,—A communication from C, de Cuyper, 
1st January, 1883. 

101. Ecarne in Processes, C, 
D. Abel, London.—A communication from P. A, 
Attout and J. Clayton.—8th January, 1883. 

208 Cotovr Boxes, T. Foxall, London. January, 
1883. 


Fiprovs Mareriat, Weygang, London.—26th 

544. FLUSHING APPARATUS, F. J. Austin, London.—l1st 
February, 188: 

716. Sopa, L. Mond, Winnington Hall, Northwich.— 


8 ry, 1883. 
744. Hyprants, T. Suffield, London.—l0th February, 


Frep-WATER Poririers, W. P. Thompson, Lon- 
from C. Elliot.—13th Feb- 


963. Carvine-rorks, A. M. London, 
Com. from F. Curley.—2lst Fe! ruary, 188: 

1089. the Las of Trousers, C. ‘Wills, Lon- 
don —28th February, 1883. 

1121. Opraryine Mareriacs to be Usep in Construct- 
inc, &c., Primary Voitaic Batreriges, D. G. Fitz- 
Gerald and T. J. Jones, London.—lst March, 1883. 

1231. Avromatic MusicaL Instrument, M. A. Weir, 
London.—7th March, 1883. 

1239. Fresu Arr Ixsector, 8. Low, jun., London.— 
7th March, 1883. 

1245. GovERNors, W. Murdock, Glasgow.—8th March, 

1883. 


1255. Evecrric Lamps, J. G. Statter, Snapethorpe, near 
Wakefield.—8th March, 1883. 

1270. Lire-savina APPARATUS, R. E. Pinhey, Oxton.— 
9th March, 1883. 

1320. Generatine, &c , Stream, J. Hodgart, Paisley.— 
A communication from D. Provand —13th March,1883. 

1822. Governors for Reoutatinc the Sprep 
Enornes, F. M. Rogers, London.—A communication 
from J. M. Gorham.—18th March, 1883. 

1331. Sewinc 8. Pitt, Sutton.—A communi- 
cation from L. B. Miller.—13th March, 1883. 

Bakine Ovens, F. Smith, London.—13th March, 

883. 
_CoMMUTATORS for DyNaMO-ELECTRIC MACHINES, 
Z. de Ferranti and V. 8. Szezepanowski, London. 

March, 1883. 

1398. Benpinc Metacuic Piares, C. Scriven, Leeds, 
and J. Tweedy, Walker-on-Tyne.—16th March, 188:, 
1407. Treatinc Orgs, T. Bowen, London.—lth March, 

1883. 


1415. Layixe Our, fms Lines of Track, A. Haman, 
San Fran S.—17th March, 1883. 

1483. VENTILATED Tar, T. Peacock, Battersea, and J. 8. 
Sworder, Loughton, Essex.—19th March, 1883. 

1465. Trucks or Booies for Rattway Carriacss, J. C. 
Mewburn, London.—A communication from E. 
Whiting and J. M. Smith.—20th March, 1883 

1509 leon and T. Griffiths, Abergavenny.— 
22nd March, 1883, 

1763. HorsesHot Rotts, H. J. Haddan, Lon- 
don.— A communication from 8. T. J. Coleman, J. N. 
Clarke, and E. B Reynolds —7th April, 1883. 

= Suips, &c., N. de Telescheff, Paris. 10th April, 

1883. 


1860. Sreet, A. J. Boult, London.—A communi- 
cation from G. W. Francis.—12th April, 1883. 


Patents Sealed. 
(List of Letters ome ge = passed the Great Seal on the 
April, 1883.) 
4891. Gas Stoves, Webster, Nottingham.—l4th 
October, 1882. 
4904. Wasuine, &c., ‘Botries, W. W. Horner, Dulwich. 
—l4th Octoder, 1882. 
4913. Borcers, W. H. Th L. Hardaker, and J. 
M. Porter, Leeds.— 16th October, 1882. 
4914. and Parasots, J. B. Seel, Urmston. 
—16th October, 1882. 


4916. Looms for Weavina, J. Bywater, C. Bedford, and 
T. Kershaw, Bywater.—1l6th October, 1882. 

4917. WarerPRoor ExpLosive &c., P. 
Jensen, London.—16th October, 1 

4918. DistnTEGRATING I. C. Watson, Leeds.— 
16th October, 1882. 

4920. Fasresinos for Neckties, P. Ambjorn, C. de 
Sparre, Paris.—16th October, 1882. 

4922. Serrina, &c., the Bee Spokes of Verrocipepe and 
other Tension Wuee.s, R. Adams, London.—l6th 
October, 1882. 

4923. VeLocipepes, E. H. Hodgkinson, London.—l6th 


October, 1 
4924. Fountain Pens, R. Enright, London.—léth 
882. 


4932. Cioos, D. Pickles, Halifax.—17th October, 1882. 
4939. Sewrna Macuines, W. P. Thompson, London.— 


17th October, 1882. 

4943. Writixo States, J. and W. Williams, Llanfair, 
Nort es.—17th October, 1882. 

5001. InstRuMENTS, G. L. Anders, London. 
—20th October, 1882. 

5014. Reov.atine Evecrric Currents, L. Campbell, 
Glasgow.—2lst October, 1882. 

5088. Movutpine and Castine, J. and T. A. Boyd, 
Shettleston.—25th October, 1882. 

5115. Mannoie Doors, &c., T. H. Collins, Winchester. 
—27th October, 1882. 

5129. InsuLaTino Conpuctors of Execrricity, C. W. 
Torr, Birmingham.—27th 0c 

5219. Coottnc Rooms, J. Y. Johnson, London,—1st 
November, 1882. 

5297. TREATING FIBRE-BEARING Leaves, H. C. Smith, 
Richmond.—6th 1882, 

5423. Sreerinc Vesse.s, W. Kingston-upon- 
Hull.—14th November, 188: 

5601. SzconpDARY A. Tribe, London.—24th 
November, 1882. 

5633. TeLepHonic Apparatus, H, H. Lake, London.— 
27th November, 1882 

23. BREECH- LOADING Fow Pisces, &., H. W. 
Holland and J. Robertson, London,—lst January, 
1883, 

865. VeLocirepEs, J. Hopwood, Heaton-Norris.—23rd 
January, 1883, 


(List of Letters Patent which passed the Great Seal on the 
17th April, 1883.) 

4600. Suspenpinc Pictures, W. R. Lake, London.— 
27th September, 1882. 

4940. Mitistong Baxance, A. J. Boult, London.—17th 
October, 1882. 

4954. for J. 
Templer, London. —18th October, 1 

4957. Ventcies, J. Macdonald, London.—18th October, 


1883. 
4958. Coverinas for Locks and Latcues, H. Fleming, 
Halifax.—18th October, 1882. 
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4959. Compina Macurnery, P. Kelly, Bradford.—18th 
October, 1882, 

4961, Or Cans, J. Kaye, Kirkstall.—18th October, 1882. 

4973. Paper-curtina Macuines, W. Crosland, Newton 
Heath. 19th October, 1882. 

4974. Repvucine Iron Ore, W. E. Gedge, London. — 
19th October, 1882. 

4988. Ececrric Arc Lamps, A. Serraillier, London.- - 
19th October, 1882. 

4990, Moutps, J. V. Hope, Wednesbury.—19th October, 


1882. 
4911, Seconpary Batreries, J. E, Liardet, Brockley, 
and T, Donnithorne, London.—19th October, 1882. 
4998. Lampa, A. W. Kershaw, Lancaster.—20th Octo- 
ber, 1882. 

5018. TREATING Coat, C. Hall, Sheffield.— 
21st October, 1882. 

5021. Harrows, A. Clarke, Stevenage.—2lst October, 


1882. 

5023. Carnpons for Incanpescent Lamps, M. Bailey, 
London. —21st October, 1882. 

5026. Hee.s and Tors of Boors, G. Chambers, Brix- 
ton.—2lst October, 1882. 

5082, Dry DistiLLation, J. Jameson, Akenside Hill.— 
28rd October, 1882. 

5038, Permanent Way, J. Morison and R. Armstrong, 
Newbattle, Dalkeith.—28rd October, 1882. 

5050. Exvecrric Licutise Apparatus, H. H. Lake, 
London, — 28rd October, 1882. 

5063. Continuous FLrece-pivipinac Macuines, L. A. 
Groth, London. —24th October, 1882. 

5068. Liqgoip Merers, J. C. Mewburn, London.—24th 
October, 1882. 

5076. Coxe, J. Jameson, Akenside Hill.—24th October, 
1882. 


5086. Propuctnc Printixc Surraces from GELaTINE 
Revitrs, R. Brown, nes, and J. Bell, 
Liverpool. —25th October, 1882. 

5101. Rotary Enoinges and Pumps, T. 8. Greenaway 
and A. Kitt, London.—26th October, 1882. 

5104. Margeriats for Use in Prace of Leatuer, M. 
Bauer, L. Broquard, and J. Ancel, Paris.—26th 


October, 1882. 
5182. Kins, 8. de la G. Williams, Birmingham.—27th 
October, 1882. 


, 1882. 

5152. Paper Tones, J. C. Mewburn, London.—s0th 
October, 1882. 

5158. Propucino, &c., Evecrriciry, J. D, F. Andrews, 
Glasgow.—30th October, 1882. 
5161. LLING CyuinpeRs of Iron and Sree., B. 

Walker, Leeds.—30th October, 1882. 

166. Circurrs for TeLepHonic Communication, H. 
baster, South Croydon, and T. E. Gatehouse, 

Camberwell.—30th October, 1882. 

5167. TeterHonic Receivers, H. Alabaster, South 
Croydon, and T. E. Gatehouse, Camberwell. —30th 
October, 1882. 

5169. Decoratina Eartuenware, &c., C. Barlow, 
Hanley.—30th October, 1882. 

5178. Fotpine Tasces, F. F. Atkinson, New York.— 
81st October, 1882. 

5276. Uritisinc the Morive Force of Waves, W. R. 
Lake. London.—4th November, 1882. 

5330. Bieacuinoe, &c., Fasrics, J. Gibson, jun., 
a, and J. Platt, Manchester.—8th N ber, 


5891. Inpicatinoe, &c , the Score ‘of Game, C. Green, 
Ashton-under-Lyne.—18th November, 1882. 
5420, Securine the Esps of the Rins of 
C. A. Allison, London.—14th November, 1882. 
8. M. Bixby, New York.—l4th Novem- 
5467. Bastina Meat, J. Reynolds, Henwick Lodge, 
near Worcester.—17th November, 1882. 
5885. the Discuarce of Liqguins, W. A. 
G. Schonheyder, London.—9th December, 1882. 
Borties, H. E. Newton, London.—14th Decem- 


ber, 1882. 
6057. Dryino Sart, 8. Pitt, Sutton.—19th December, 
1882. 


6188. Printinc Macuines, J. H. Johnson, London.— 
—28th December, 1882. 

6212. Boors and Snogs, T. Laycock, Northampton.— 
—20th° December, 1882. 

118, Surrace Conpensinc Exorxes, J. Chapman, Leith. 
January, 1883. 

297. Lockina Devices for Nuts, &c., G. Macaulay- 
Cruikshank, G w.—18th January, 1883. 

360, Moutpina Socketrep Pipes, G. Smith, Leicester. 
—22nd January, 1883. 

445. Fotpino Latrice Suvurrer, P. Born, London.— 
27th January, 1883. 

462. Buxpine Sueaves, J. Howard and E, T. Bousfield, 

‘ord.— 27th January, 1883. 

470. Governors for Encines, C. J. Galloway and J. 
H. Beckwith.—29th January, 1888. 

542. BReEca-LoaDING SMALL-aRMS, H. Webley, Bir- 
mingham.—lst February, 1883. 

663. Gas Propucers and Furnaces, C. W. Siemens, 
London.—6th February, 1883. 

689. Printinc Macainery, W. W. Colley, Camber- 
well. —7th February, 1883, 
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ABSTRAOTS OF SPEOIFIOATIONS. 
Prepared by ourselves 'y for Tux ENGINEER at the 
office of Her Majesty's Commissioners of Patents, 


8195. Improvep Vacuum Arm Pump, L. R. Bishop, 
New Kent-road, and &, Girling, Holloway.—6th 


imparting an alternate reciprocating motion to the 
brushes or contact wheels, in order to prevent grooving 
and to keep the surfaces of the contact wheels clear; 
the construction of contact wheels in rings flexibly 
connected to the axis; and lastly, the combination of 
an electro-magnet with the valves of the governor of 
an engine so as to regulate the speed of the latter in 
accordance with the speed of the dynamo. 
2512. Ixcanpescent Evecrric Lamps, B. W. Becking- 
sale, Chiswick.--26th May, 1882.—(Not proceeded 


with) 2d. 

The object of this invention is to prevent the great 
radiation of heat from the carbons of ordinary incan- 
descent lamps, and the inventor proposes to accom- 
plish it by enclosing them in two glass globes. 

3564. Furnaces ror Kitns, &., B. Finch, West- 
minster.—27th July, 1882. 6d. 

The invention comprises the introduction of a fire- 
box enclosing the fire at bottom, front, and sides 
closely, leaving the top open wherein the fuel is 
placed. The back is provided with an outlet for the 
flame generated to s into the flue, The bottom of 
the box is filled with spent ashes, upon which the fuel 
sonia, forming an arch or hollow fire in front of the 

ue. 


3595. Evecrric TeLeorapuy, J. Johnson, Lincoln's- 
inn-flelds,—29th July, 1882.—(A communication from 
E. Estienne, Paris.) 18, 2d. 

This relates to an improved system of signals based 
on the Morse alphabet, and improvements in the con- 
struction and arrang t of the t itting and 
receiving apparatus. In carrying out the invention 
reversed currents are employed, each emission po | 
instantaneous and of the same duration. When ac 
on by a positive current the receiver reproduces a 
signal instantaneously. A similar effect is produced 
by a negative current, but a different qed is given. 
The signals in this system are vertical, instead of 
horizontal as in the Morse system. The inventor 
claims to be able to transmit messages with greater 
speed and precision by this means. 

3'752. Transmitrinc Ececrricity ror LicuT AND 
PowER AND OTHER Purposes, 7. J. Handford, 
Southampton-b uildings.—5th August, 1882.—(4 com- 
munication from T. A. Edison, Menlo Park, New 


Jersey, U.8.) 

The object of this invention is to divide a current of 
high electro-motive force into a number of currents of 
low electro-motive force, by which means a great 
saving in conductors can be effected. One method of 
carrying this out is by supplying a main circuit with 
a continuous current of high tension by one or more 
dynamo machines, and by throwing into the main cir- 
cuit at a number of points a counter electro-motive 
force, which causes between certain points a definite 
drop in the tension of the main current. From these 

ints are run pairs of conductors, and the translating 
Soviess, such as lamps or motors, are located in 
multiple are circuits from these auxiliary conductors. 
Each pair of auxiliary ductors w ts translating 
devices forms a shunt from the main circuit. Electro- 
motors may be used to produce the counter electro- 
motive force, but the inventor thinks that economy is 
best secured by means of secondary batteries. 


3'7'79. Exvecrric Lamps, B. J. B Mills, Southampion- 
buildings.—9th August, 1882.—(A communication 

rom W. M. Thomas, Cincinnati, Ohio, U.S) 8d. 

This relates to improvements on patent No. 578, 
7th February, 1882, granted to the present inventor 
for arc lamps, and consists in a method of equalising 
such lamps when used in series, so that one may not 
take more current than another, and so cause the 
others to diminish in brightness. It consists princi- 
pally in a method of shunting the current past a lamp 
when the are resistance of such lamp becomes higher 
then normal. 

3789. &c., A. Brydges, Ber- 
lin.—9th August, 1882.—(A communication from D. 
Sandmann, Charlottenburg.) 8d. 

This relates to improvements in oxidising alcohols 
and other similar matter or fluids, which improve- 
ments can be employed for producing concentrated 
acetic acid, and is based upon the well-known fact that 


pressors which store the air in the accumulators. Air 
engines are also provided connected with dynamos,and 
the compressed air is utilised to drive these, and so 
generate electricity. 


83852. Apparatus FoR INDICATING THE PosITION oF 
Stream aND WaTER IN Stream Botvers, &c., 7. 
Hughes, Strand.—12th August, 1882.—(Not pro- 
ceeded with.) 2d. 

This relates to apparatus to be fixed inside boilers, 
which shall complete an electric circuit when the 
water falls below a certain depth, and so give an alarm 
at any required distance from eaid boiler. 


8861. Exvecrric Incanpescent Lamps, G. Pfannkuche, 
Fitzroy-square, and A. A. Dixon, Gateshead-on- Tyne. 
—12th August, 1882.—(Not proceeded with.) 2d. 

This relates to a novel method of preparing the fila- 
ments for incandescent lamps from tons fibres 
soaked in a heavy hydrocarbon oil, and subsequently 
carbonised ; also to a method of fixing them in the 

glass globe, &c. 

3868. anp ApsusTABLE CuarR, Smith, 
August, 1882.—(Not proceeded 
with, 

This relates to the general arrangement of the parts. 

83898. Seconpary or Srorace Barreries, H. J. 
Haddan, Kensington.—l5th August, 1882. —(A com- 
munication from Dr. H. Aron, Berlin.)—(Not pro- 


This relates to th tion of storage ba' 

relates to the preparation of s e battery 

plates by impregnating capillary subahenees with a 

hemical lead bination, which is then wound round 

the plates; and to other improvements. 

8906. Ececrric Lamps, W. R. Lake, London.—l5th 
August, 1882.—(A communication from P. Tihon and 
EB. Rézard, Lyons, France.) 6d. 

This relates to the class of electric lamps known as 
semi-incandescent, in which two carbon rods abut 
upon a piece of refractory substance, which is heated 
to incandescence by the arc. The object of the present 
invention is to render the light steadier than that 
given by other lamps of the same class. The refrac- 
tory substance is in the form of a rod, which is 
inserted between the two carbons of the lamp, so that 
the latter bear against it, and are always kept at a 
uniform distance apart by its means. 


3912. SrreNcTHENING AND CHECKING ELECTRIC CUR- 
Rents, P. Adie, Pall Mall, and W. 8. Simpsm, 
Battersea Park-road.—16th August, 1882. —(Not pro- 
ceeded with.) 2d. 

The inventors place a battery near the receiving end 
of a telegraph or telephonic line and cause the trans- 
mitting current to pass through it. 

83024. Propetiinc Tram-cars, 0. Mobbs and L. G. 
Moore, Northampton.—l6th August, 1882. 8d. 

This relates to a method of and mg for pro- 
pelling tram-cars and other road vehicles by means of 
gas motor engines, and in starting and stopping such 
vehicles withuut stopping the engine. 

3938. WasHine on Poriryine Gas, 
&c , S. Holman, London, and C. Hunt, Birmingham. 
—lith August, 1882. 6d. 

This relates to fapeeine to be used in the washing 
or purification of illuminating gas and other fluids for 
the separation of dense and volatile products there- 
from, and has for its object to provide an apparatus 
which gives a very large acting surface in but a small 
space, and in which the dense and volatile products 
are readily separated from the gas or other fluid, and 
a very effective separation and purification is thereby 
obtained. 

3941. Seconpary Batreries, N. C. Cookson, Newcastle- 
August, 1882.—{Not proceeded 
wun. 

The inventor forms his plates of lead wires woven 
into a fabric. The wires are formed by a special 
process. 

8946. Apparatus ror RECEIVING AND RECORDING 
TELEGRAPHIC SicNats, B. H. Chameroy, Maisons 
Lajitte, France.—l7th August, 1882. 6d. 

This relates to apparatus for producing visible 
signals on chemically prepared paper by decomposing 
the chemicals 1 parks. 


alcohol by the action of oxygen or ozone 
oxidised to acetic acid. 


8818. Recotatinc anp Measurine Ecectric Cur- 
Rents, J. S. Beeman, W. Taylor, and F. King, 
Cannon-street.—10th August, 1882. . 

This relates to the storage of electric energy in 
secondary batteries, and to a means for regulating the 
charging of such batteries. Referring to the illustra- 
tion, B isagas chamber containing a plate A made 


»roportionate in size to the amount of electric energy 
Intended to be stored. When the pressure of the gas 
evolved in the process of charging rises beyond a 
certain limit it lifts the lever C, which tilts and 
causes H to break contact with the mercury in the 
cup, and this latter being in connection with the 
charging dynamo, the circuit is broken. 
$814. Evecrric Lamp Apparatus, H. J. Haddan, 
Kensington.—10th August, 1882.—(A communication 
von C. F, Brush, Cleveland, Onio, U.S.) 6d. 
relates to incandescent lamps, and to means 
for increasing the durability of the carbon filaments, 
as well as t emitted therefrom. The patent 
ints out that there can be no doubt that the ordinary 
orseshoe-s! ents are subject to what Mr. 
kes has termed “ molecular bombardment ;” that 
is, that minute particles of carbon are projected from 
the one limb of the horseshoe to the other, when in a 
state of incandescence; and that this ‘‘ bombard- 
ment” weakens the filament. To remedy this he 
places a screen of mica or glass between the two limbs. 
$817. Securinc Doors anp WIndows AGAINST 
Borexars, H. J. Haddan, Kensington.—10th August, 
1882.—(A communication from W. Kilian, Berlin ) 


This consists of a door lock provided with an alarm 
apparatus, and in combination with a movable lattice 


July, 1882.—( Not with.) 2d. 

The object of this invention is to do away with a 
considerable length of tubing and valves ordinarily 
used, and thus enable a better vacuum to be obtained 
in less time than usual. 

3884. Dynamo-gLectric Macuings, &c., R. Matthews 
Hyde, Cheshire.—14th July, 1882. 6d. 

This relates to improvements in the construction 
and arrangement of dynamos with disc armatures, and 
also to means for governing the same. The inventor 
claims the placing of the magnets so as to form con- 

ion of the current genera‘ m of the arma- 
ture coils with a shunt current frou the main circuit 
for magnetising the electro-magnets; apparatus for 


d to the inner side of a door. 


$382'7. An ImprRovep FLOATING VEssEL FoR AUTOMATI- 
CALLY COMPRESSING AIR BY THE MOTION OF THE 
WAves OF THE SEA, AND ALSO FOR THE GENERATION 
or Execrricity, C. W. Harding, King’s Lynn. 
—10th August, 1882. 6d. 

The inventor proposes to moor a vessel at sea by 
means of a chain g over a pulley inside the 
vessel. This chain is secured to the bottom of the sea 
at one end, passes over the pulley in the vessel, through 
the bottom again, and terminates ina heavy ded 


by means of electric s The line 
current is made to pass through one or other of two 
electro-magnets, according to its sign, and these 
attract alternately a piece of metal placed between 
them and free to oscillate. Two metal points are 
placed on opposite sides just above the paper, which 
revolves on a metal drum under and between them. 
These metal points are charged with induced elec- 
tricity. The oscillation of the above-mentioned piece 
of metal by the alternate attractions of the two 
electro-magnets, according to the sign of line current, 
causes it to approach one or other of the above-men- 
tioned metal points, from which a series of sparks 
escape and decompose the surface of the paper, thus 
making a series of signals. 


$949. Apparatus For SuppLyinc ELECTRICITY FOR 
Licut, Power, AND OTHER PorposEs, 7. J. Hand- 
ford, Southampton-buildings.—l7th August, 1882.— 
(A communication from T. ison, Menlo Park, 
New Jersey, U.S.) 6d. 

This relates to means and apparatus for supplying 
consumption circuits in an electric light system wi 
alower tension current than that in the main circuit. 
This is effected by the use of induction apparatus 
located between the main circuit and the lamps, &c., 
to be supplied. It consists of a series of magnetic 
cores having two sets of wire coils, one of high resist- 
ance connected with the maincircuit and the other of 
lower resistance connected with the consumption cir- 
cuit. the connections of the main and consumption 
circuits with their respective sets of coils being changed 
or'advanced simultaneously, so that theinductive action 
of the magnetic cores will cause current to flow in the 
consumption circuit always in the same direction. 
83950. Dynamo-evectric Macuines, S. Z. de Ferranti, 

Shepherd's Bush, and A. Thompson, Russell-syuare. 
—lith August, 1882. 6d. 

This relates to improvements whereby the inventors 
cause their alternate current dynamo to give off a 
continuous current. This is effected by arranging a 
series of metallic rubbers around the outer and inner 
circumference of the field-magnets in such a manner 
as to cause the currents generated to travel continu- 


ously in the same direction, The armature in this 
machine consists of — bars fixed radially round 
the periphery of a revolving disc, and insulated from 


each other and the body of the machine. To fix these 


weight. The pulley is connected with gearing which 
actuates air-compressing apparatus, and is so designed 
that whether the vessel rises or falls the gearing works 
the same way. The action of the waves causes the 
chain to bite the pulley and to actuate the air com- 


n the inventors make their inner ends 
wedge-shaped, and pinch them between the grooves of 
the centre wheel, which is made in two halves bolted 

ther. The illustration herewith shows the arma- 
ture with the copper bars attached to wheel B, and 
with contact pieces bearing against them. 


8951. Improvements Water Motors anp 1N 
Uriisine THE Force or Rivers AND STREAMS FOR 
THE Purpose or GeneRaTING ELECTRICITY, &&., 8. 
8. Allin, Bedford Park.—18th August, 1882, 6d. 

This relates to an improved water motor consisting 
of buckets suspended on pivots supported by the 
links of an endless chain which revolves over wheels. 
The inventor claims the use of the above to generate 
electricity by causing it to drive dynamos, &c. 
3955. Incanpescrnc Evectric Lamps, 7. J. Hand- 

Ford, Southampton-buildings.—18th August, 1882.— 

(A communication from T. A. Edison, Menlo Park, 
New Jersey, U.8.) 6d. 

This relates to the connection of the leading-in 
wires with the carbon filament. The inventor en- 
larges the two ends of the horseshoe filament and 
electro-plates them with copper. The ends of the 
leading-in wires are soy in contact with the electro- 
ng portions of the filament, and by means of a 

low-pipe the metals are fused, so that when cool they 
are securely connected. To prevent harm to the fila- 

ment during this latter operation it is losed a 

metal box, with the two ends left projecting. 

3958. Castine anp Mixinc Merats, J. A. B. Bennett 
King’s Heath, and B. P. Walker, Birmingham.—18th 
August, 1882. 6d. 

The First part relates specially to the mixing of 
copper and its alloys, in such a manner as to make it a 
brighter colour and sounder when cast, without 
materially interfering with the nature of either the 
pure copper or the alloys which may be for the time 
under treatment. The Second refers tu the mode 
in which the before-mentioned and other metals are 
cast. 


3960. Gas Apparatus ror Heatine Water, &&., M. 
M. Brophy, London.—18th August, 1882, 18. 4d. 
This relates to gas apparatus more particularly 
adapted to the heating or boiling of water or for the 
generation of steam, and consists of a ring or annular 
burner which surrounds a copper bulb or pear-shaped 
extension arranged on the vertical pipes. 


3961. Szconpary Barrerigs, 7. J. Handford, South- 
ampton-buildings.—18th August, 1882.—(A commu- 
T. A. Edison, Menlo Park, New Jersey, 

8.) 6d, 

The inventor prepares his plates as follows :~Molten 
lead is poured from a height into water or pewdered 
chalk, when it takes an arborescent form. It is then 
fused and pressed on to lead plates, or the electrodes 
may consist entirely of arborescent lead, which offers a 
large surface for action. 

3964. Seconpary or Srorace Barreries, A. 7. 
Barnett, St. John's Wood.—18th August, 1882. 6d. 

The object of this invention is to construct an accu- 
mulator which will automatically switch itself out of 
circuit when fully charged, and into circuit again 
when partially discharged ; also to provide an attach- 
ment for automatically bringing over an accumulator, 
when several are being charged in series, directly it 
switches itself out of the circuit. To carry out the 
invention the author makes one terminal of an accu- 
mulator an electrode of copper, dipping into a solution 
of sulphate of copper ; this is connected with a contact 
switch in such a way that the increase in the weight 
of the electrode by the electrolytic deposition of 
copper on it during the charging of the battery will 
actuate said contact arrangement. 
3971. InsuLaTiIne Compounns, C. J. Allport, Queen 

Victoria-street, and R. Punshon, Brighton.—19th 
August, 1882. 2d. 

The inventors mix powdered glass or silica and 
boiled linseed oil in about equal parts by weight, and 
cover the wire with the compound, which is then 
allowed to dry ; or they mix equal parts of glass and 
india-rubber dissolved in benzole, naphtha, and bisul- 
phide of carbon. 

3975. Seconpary Barrertes, J. FE. T. Woods, Peck- 
ham Rye.—19th August, 1882. 4d. 

The inventor constructs his plates of carbon or 
alloys of chromium and iron or other suitable metals 
having the necessary conducting power, but he prefers 
the alloy of chromium andiron. He covers them witha 
layer of sesqui-oxide of chromium occasionally mixed 
with a little chromic. 

3976. Evecrric Licuts, 7. J. Handford, Southampton- 
buildings.—19th August, 1882.-(A communication 
from T,. A. Edison, Menlo Park, New Jersey, U.S.) 


6d. 

The invention relates to means for regulating arc 
lamps when arranged in separate multiple arc circuits, 
and preventing the formation of a short circuit when 
the carbons come into contact. The inventor claims 
the combination of a lower stationary electrode, an 
= movable electrode fed downwardly by gravity, 
and locking and lifting electro-magnets located 
series with the electrodes, and opposed by retracting 
springs; also the combination with an are lam 
located in a cross or multiple arc circuit of means for 
preventing the formation of a short circuit when the 
electrodes come into contact. 


8990. AprpaRaTUs TO FaciLiraTe THE LIGHTING or 
Fires, &c., ‘inson, London.—l9th August, 


188 5 

This relates to improvements on patent No. 2931, 
dated 20th August, 1875, and consists partly in so 
arranging and constructing the hoider for the wood or 
other igniting fuel, that it can be introduced into the 
grate above the bars and held in a vertical ition 
therein, from which position it can be readily removed 
when the fire is ignited. 

3993. Door Mat, Boot anp J. Hope- 
wll, Salford.—19th August, 1882. 4d. 

This relates to the combination of a trough, frame, 
scraper, brushes, and mat in one apparatus. 

8996. Improvements ReLaTinc TO DyNAMO AND 
Execrrtc MacHINEs FOR REGULATING 
THE GENERATION OF CuRRENT, 7. J. Handford, 
London.—2\st August, 1882.—(A communication 
from T. A. Edison, Menlo Park, New Jersey, 
U.8) 6d. 

The object of this invention is to keep the current 
steady in spite of unsteadiness in the driving of the 
engine, &., and is effected by throwing resistance in 
or out of the circuit automatically. e illustration 
gives a diagrammatic view of the method of 


out the invention, As the parts are mted, the 
candle power of the lamps is no: . Should the 
current increase, lever G will make contact with H 
and complete the circuit through C, and cause the 
lever in front of it to vibrate with the assistance of 
the circuit breaker. This cause the pawl 
attached to the lever to turn the ratchet wheel, and so 
throw more resistance into the main line until the 
candle power. again becomes normal. Lever G will 
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then resume its central position and break the 
circuit. Should the current decrease lever G will 
make contact at I, which will have the effect of 
energising D, and accordingly cutting resistance out 
of the main line until matters are again equalised. 
The main conductors leading from and to the es, 
and als» the circuit of the field magnets are shown, 
aud which, as will be seen, is at once affected 
by any resistance thrown into or out of the 
line. Another part of the invention relates to means 
for ee for the taking out or putting in of 
lamps in the circuit. 


4000. Renperixe Watt Parntincs WEATHER-PROOF, 
&c., A. Keim, Munich.—21st August, 1882. 6d. 
This embraces, First, the of the 
ground and of the painting ground ; = 
tification and the preparation of the 
Thirdly, the preparation of the fixative; Fourthly, 
vention consists of a process for rendering pain’ 
absolutely unalterable. 
4001. Rorary Exorves anp Pumps, A W. L. Reddie, 
London.—2ist August, 1882.—(4 


4044. Receivine Apparatus, and M. 
Canonbury-road.—23rd August, 1882. 6d. 

This relates to improvements on the inventors’ 
patent, dated 16th November, 1881, for telephone 
receivers, and consists in the employment ofa stem 
or knob of ivory, wood, or other substance that can be 
conveniently inserted in the ear. This knob may 
have a tongue of soft iron fitted to it in such a matter 
that one end can vibrate freely close to the poles of an 

ectro-magnet. 

4045 Warnrxc on SIGNALLING APPARATUS FOR THE 
Protection or Property, &c , H. Diggins and A. 
Giuck, London.— 23rd August, 1382 6d. 

This consists in indicatin by a visible signal the 
entrance or presence of intruders within a room or any 
other part of a structure, or the opening of doors and 
windows by such intruders to persons outside the 
room or structure. 

4046. Ececrric Arc Lamps, LF K. D. Mackenzie, 
Halifax —23rd August, 1882. 

This relates to apparatus for wilating the rey of 
the ore of which a front view is given in the 


NV. Tverskoy and P. Weiner, St. Petersburg.) 8d. 

This relates to the construction of rotary engines 
which may be readily converted into pumps, venti- 
lating fans, or turbines, the principal objects in view 
being to ——— the radial pressures, and thereby to 
more perfectly balance the oe parts of the 
engine, and also to utilise to the fullest extent the 
whole of the steam space within the cylinder, thus 
avoiding the steam cushions or “dead” spaces at 
present to be found therein. 


4005. Non-conpuctinc Tope; For ELECTRICAL AND 
OTHER Porposes, J. C. Marsh and R. J. Smith, 
Yew Bridge-street.—2lst Augvst, 1882. 6d. 

This relates t» the construction of tubes for laying 
wires in, having longitudinal divisions, so as to keep 
said wires separated. The tubes are made of a vitreous 
material, manufactured from Church Bay clay. 


4006. Ve tccrpenes, J. Siassen, jun, London.—21st 
August, 1882. 6d. 

This relates principally to double driving and front 
steering tricycles. 

4012. Coysrruction anp Firrinc or Rartway Car- 
RAGE Doors, J. Wallis, Cheapside.—22nd August, 
1882 —{ Not proceeded with.) 2d. 

The principal objects are to prevent the noise and 
shock resulting from the slamming-to of the doors ; 
to prevent injury to the fingers of rs by the 
accidental closing upon them of the di doors, and to 
exclude wind, dust, and rain. 


4018. Fasrenincs ror Connectinc To 


Groves, &c., W. B. Bspeut, Hyde ae — 22nd 
August, 1832.—(Not with.) 
This relates to a disc fastening Sted with a 
tongue. 

4017. Manuracrurt or Hyprate oF GiUCOSE FROM 
Srarca, 4. J. Kensington.—22nd August, 
mae ae communication from L. Virneisel, Ger- 
many. 


This consists partly in the manufacture of hydrate 
of glucose from starch, out of a solution of starch 
glucose of a density of from 25 to 35 deg., with a 
quotient of purity not below 95. 

4018. Apparatcs ror CLEANING AND PoLIsHING Trx- 
PLATE, B. Wi.liams, Cardif.—22nd August, 1882. 


posed rollers. through which the tin- 
said rollers serving first as guide an aaboony rollers, 
next as specially formed bran grip ipping cleansin 
rollers, then fluted bran cleansing ers, and nex 
guide and dusting, and in some cases eae rollers. 
4019. Frme-arms anp Carrripces, F. B. W. Roberts 
and B. T. Moore, London.— 22nd ‘August, 1882,— 
The es ridge i by of lectric 
cartri is disc’! means an é 
current produced by a generator contained within the 
stock of the gun, or in the stand in the case of a 
machine gun. 
4022. Rowzocks ror Surps’ anp oTrHER Boats, &c., 
S. 8. Hazeland, Cornwall —22nd August, 1882. 6d. 
This relates to improvements on patent No. 871, 
dated Ist March, 1881, and consists partly in mounting 
the oar in its rowlocks so as to allow of the actio: the 
self-feathering blade upon the water beng easily 
reversed when required. 
4028. Prerartxc Book Covers CALLED “Cass,” R. 
Birdsall, Northampton.—22nd August, 1882. 8d. 
This relates to the cutting half through and me- 
chanical splitting of the back edges of a pair of solid 
boards, which boards are subsequently made into a book 
cover. 
4029 Macutnes ror Mortisinc Woon, J. H. Johnson, 
London.—22nd August, comm 
—_ J. B. Alexandre, Paris )— “(Not proceeded with.) 


This consists essentially in the addition to the 

of arrangements, or means for 
the penetration of the wood by the tool which effects 
in an automatic manner without liability 


This relates to the employment of a system of super- 
are passed, 


4031. Heatixe Apparatus ror RalLway CARRIAGES, 
Lake, London.—22d August, 1882.(A com- 
munication from M. J. Walsh, New York) 8d. 
This consists partly in the combination with a pipe 
or pipes for conveying steam along a train, of an 
injector or pump on the locomotive, and means 
whereby the said injector or pump may be readily 
connected with the said pipe or pipes, A cupgiien 
with steam froma boiler for the purpose of drawing 
from the pipe or pipes any water that may remain 
therein, and whereby it may be readily disconnected 
from the said pipe or pipes when it is no longer desired 
to be used. 
4032. Manvracture or &c., T. Pyke, 
South Shields.—22nd August, 1882. 
This relates to an improved method of A apparatus 
or tool for finishing the mouths of glass bottles. 


4035. Merat Cans or Cases, &c., J. A. Lloyd, London. 
23rd A 6d. 


ugust, 1882 
This relates partly to the method of soldering a 
cutting wire into a recess or groove, so that it is 
—— from being drawn out without cutting the 


4087. Sroprers ror Borries, Cans, &., H. J. 
Haddan, Kensington.—23rd August, 1882.— (A com- 
munication from G. A. Hardt, Cologne.)—{Not pro- 

mee waists. king the from card 
cons’ mn ma stoppers from card- 
board, paper, or similar material, and dish-shaped. by 
momo these materials in hot moulds, and if desirable, 
contin g them with water-proofing or 


4038. Arms, R. Howard, 
—23rd August, 1882.—{ Not proceeded with.) 2d. 
This consists in combining with the hilt guard of a 
sword a revolver pistol, so placed that the hand holding 
the sword can also actuate the trigger of the revolver. 
4040. MecuanicaL STOKERS, J. Proctor, Burnley.— 
23rd August, 1882. 6d. 
This relates to th on patent No. 
A.D. 1875. On cross shafts by wheels 
pets, by means of levers, the 


ng figure. The is the of 
paratus — Supposing = er, 


[soe] 


the magnets, and the upper carbon rod H is raised and 
held in its place by the jaws B B of the armature. As 
the arc increases the power of the et lessens, and 
the springs E E and 33 J draw each of the armature 
down. The carbon holder H is thus released and falls, 
until the magnets again resume their energy, and 
cause the jaws B B to clutch it once more. 
4047. Compivep Lamp anp Om Feeper, W. 
Gillmore, August, 1882.—(Not pro- 


ceeded with 

The object is to combine an oil feeder or can with a 
so ~ 43 the may be 
on the spot or any of ery requ to 
lubricated. 

4048. Manuracrure or a Bive CoLourinc MatrTer; 
F. Wirth, Frankfort. 
munication from B. Oehler, Offenbach.) 4d. 

This in the duction of a blue dye stuff or 
colouring matter b: the treatment of the nitroso-deri- 
vatives of dimethy — or ethylmethylaniline in 
a solution of concentrated sulphuric or phosphoric 
with sulphuretted hydrogen or metallic sul- 


4049. Commutators ror Dynamo oR 

Execrric Macutnes, H. R. Lewis, 

and W. C. Smythe, Haymarket.—23rd August, 1882. 

—(Not proceeded with.) 2d. 

relates to an arrangement of commutators by 

which neutral points of the magnetic field are cut out 
of circuit, and the whole of the currents collected and 
sent forth either in tension or quantity. 


4050. Sree, Wire ror Musicat Instruments, J. R. 
Gibson, J. &. Baptie, and A. Squire, London.—24th 
August, 1882.— (Not Proceeded with.) 2d. 

This consists in magnetising the wire. 
CoNSTRUCTION OF ENGINES OR MOTOR MACHINES, 
T. Charlton and J. Wright, London.—24th August, 

1882. 

The object is the more complete utilisation of the 
energy in any heated medium used for the purpose of 
giving off force and indu motion—for instance, air 
a3 a motor when it is used t from the furnace, or 
steam asa motor when taken direct from the gene- 
rator, or it may be upon either of the said media after 
having been partially de-energised in Le pe a4 

motor force—for instance, air after a a 

sion, or exhaust steam after being used qlnier 

of the engine. 

4059. Gas Fires or Sroves, A. J. Boult, London. 
— 24th on, 1882.—(A communication from P. 

Geofroy-Gonez, Toulouse.—{ Not proceeded with.) 2d. 
A box pi below or about the ind of an ordinary 
grate has tubes or burners projecting upwards, and has 

_ openings or branches for the admission of gas and 

Wire gauze or equivalent is provided all round, 
required to prevent explosion. 


4060. MacHrxe ror VaRNISHING, OR S1zING 
Fiat Sorraces, W. H. R. Toye, 
Philadelphia.—24th August, 1882. 

The ne consists of a framework in which is 
mounted a reservoir or reservoirs (to contain the liquid 
or size which it is intended to use) and a system of 
rollers to which a rotary, lateral, and vibratory 
nn en isimparted. The roller having the vibra- 
tory movement receives the paint, varnish, or size, and 
transfers it to distributing rollers, whose function it 
is to evenly spread it on rollers, 
whence it is imparted to thi eated. 
In combination with this en ae rollers is employed 
api roller or rollers, or a movable fiat pressing 
surface for imparting pressure to the material, an 
bringing the same ~ bw contact with the flexible ‘tan 
pression rollers, 

4064. Recenerative Furnaces, C. A. W. Schén, 
Hamburg.—24th August, 1882. 

The drawing shows a horizontal section of the entire 
apparatus. A is one of the generators of ordinary con- 
struction, from which the heated gases or products of 
combustion pass through the bell-shaped tank B, which 
acts as a changer of the direction of the course of such 


These gases pass thi h the flue in the direc- 
fion of the arrow a up to there 


the phragm ¢, and 
become mixed with the air which is ay to enter at 
the valve mand through the flue}. When the valves 
mand n are in the position shown, the products of 


tap) the 
movable grate bars, imparting to on the uisite 
to-and- 
4041. Macurves ror PREPARING &., W. 
Lord, Todmorden.—23rd A 6d. 

This relates to improvements = ah No. 3914, 
dated September 9th, 1881, the object being to 
vide a regular f and cleaner work, and an effi it 


and durable “ porcupine ” or cylinder. 
4042. Manvracture or Sree. vor Corsets, &c., J. 
& W. Whitehead, Halifox.—23rd August, 1882 ‘6d. 
This relates to the manufacture and 
perforated strips of steel. 


employment of 


tion are free to escape through the flues a! 5! 
into the chimney g. 
4066. Facitrratinc THE Startinc or Horse Trax- 
cars, J. E. Walsh, Halifax —25th A 1882.—(A 
Srom EB. Gerig, ‘in.—(Not pro- 
ceeded with.) 2d 
This consists in the employment on each axle of the 
car of a lever spanning the axles and 
ratchet, which operates a ratchet wheel. A chain is 
connected to the lever and o—- over a pulley on the 
draw rod, so as to pull the lever upwards when the 
car is started and thus actuate the ratchet wheels, and 
so move the wheels round. 


4071. Apparatus ror Paintixe, W. C. Haigh, Man- 
chester.—25th August, 1882. 2d. 

The surfaces of rollers or blocks are either covered 

evice to printe is engraved, etc’ stamped, or 
cast thereon in relief; or such surfaces are covered 
with cement, and the device transferred thereon. 

4078. Srrinc Hixcgs ror Swine Doors, B. Barnes, 
Mile Bnd.—25th August, 1882. 6d. 

The shoe or bottom te is mounted on a square 
headed vertical pivot with an excentric projection. The 
pivot works in a footstep, in a case containing two 
blocks, one on each side of the excentric projection. 
Springs force the sliding blocks towards the projection. 
The excentric forces one of the blocks back when the 
door is open, and its spring forces it to return to its 
normal position. 

4082. Cans or VessEts ror Ho.pine OIL OR OTHER 
Liquibs, &c., T. S. Marriage, August, 
1882.—({ Not proceeded with. 

The cover is 80 that turned in one 
direction an i ite the spout = 
outlet of the can, ss a second opening my coe 
air inlet, while when turned in the pomnen. Pe 
the can is securely closed. 


4085. Guipine or Leapine anp Havtine Fisxine 
Nets AND H. Davids, Aberdeen, N.B.—26th 
August, 1882.—( Not proceeded with.) 2d. 

This consists of a light vertical frame secured to the 
boat rail, so as to be free to swivel. Near its u 
> are pulleys over which the ropes pass, one Pulley 
be’ fitted with a ratchet and pawl to prevent back- 
ward movement. 


4091. H. Labben, Hanover.—26th 
August, 1882. 6d. 

This hen a wind motor, consisting principally 
of a vertical driving axle with arms, pa Fh a wind 
sails capable of turning upon axles, which lie some- 
— away from the middle point of the breadth of the 

20 that the sails bend to keep their surfaces in 
thea direction of the wind, but are prevented from so 
doing when on the one side of the vertical axle 
ropes, or a crown wheel or cam, or other suitable 
means, in such a manner that on one side of the said 
axle as broad a surface as ible is offered to the 
wind, whilst on the other side of the said axle the 
wind strikes against the edge of the wind sails, and 
the motor is thus continuously rotated. 


4102. Cranes, A. Grafton, Cannon-street.—2ith 
August, 1882. 6d. 
relates to improvements in the slewing or 
rotating gear of cranes which revolve about a centre, 
and it consists in making a circular roller path and 
toothed ring, or the two combined in one entirely 
loose, and distinct from the bed, and allowing them > 
revolve subject to certain resistance ny mone by friction 
only. By thisarrangement, first, the breaking of the 
teeth in the wheel or rack or its pinion is prevented ; 
secondly, the roller path by bein, eg from time to 
time wears more equally ; and thirdly, the parts may 
be renewed without destroying the whole foundation or 
bed plate. 


4112. Barus, W. Morgan Brown, London.—29th 
August, 1882—(A communication fiom W. W. 
Rosenfield, New York.) 6d. 

This consists essentially in so arranging a shower or 
spray pipe in a bath that the shower of water there- 
from may pass y on the person when recumbent 
in the bath. 

4119. Prope.iine Suips Vesszts, G. F. 
ton, Isle of Wight.—29th August, 1882. 

This relates to improvements on patents rhe 2813, 
dated 24th July, 1877, 4 No. 8582, dated 3rd Septem- 
ber, 1880, and consists in arranging propeller shaft 


7 


thrustwards and thrust friction wheels, so on the 

downward actions and the upward reactions of the 

engine power expended shall resolve into horizontal 
lines to propel vessels. 

4129. Bakers’ Ovens, H. J. Haddan, Kensington.— 
29th August, 1882.—(A communication from C. M. 
Valjort, France.—(Not proceeded with.) 2d. 

The top of the baking space has ap inlet for heating 
gases near the mouth of the oven, and several outlets 
over its circumference, each outlet having a register or 
valve, and leading into a flue. 

4181. Smicate or Zinc, Leap, Baryta, AND SrRonTiA, 

. Claus, Mark-lane.—29th August, 1882, 4d. 

This consists, First, in the manufacture of silicate of 
zinc or of lead by a —- in which the same is pre- 
cipitated from an alkaline solution by means of a solu- 
tion of silicate of potash or of soda, and = which the 
alkaline solvent is repeatedly recovered and used ; and 
Secondly. in the manufacture of silicate of baryta or of 
strontia by a Bide by in which the same is precipitated 
from its sulphide by means of silicate of potash or 
silicate of soda, and in which the potash or soda is 
repeatedly recovered or used. 

4135. Vatve Motions anp CyYLinpers or Sream 
Enornes, A. C. Kirk, Glasgow.—30th August, 1882. 


6d, 
The essential feature of the invention is the im- 
parting of motion derived from the main connecting 


rod a com’ nesting tover 
fo rock link contred on a pin having motion 
derived from the piston-rod. 
4187. Fraxcinc Hoves 1s A. ¢. 
Kirk, Glasgow.—30th August, 1882. 
A sim ple form of hydraulic Seis ceateel and 
= late, with a hole yer in it, is over a sup- 
g ring made to suit the outside of the required 
the being put on of the hydraulic 
A ati 


to 
hole in the late, and is then fit with a 
which on descending forms the desired flange. 


SELECTED AMERIOAN PATENTS. 
From the United States! Patent Oftce Oficial Gastte 


2'74,148. Rivertixne ‘Macume, John Rohan, St. Louis, 
Mo.—Filed October 21st, 1882. 

Brief.—The rivetting device is supported on the end 
of a lever rt held against the wor! 7 the 
plunger of the rivetting device om operated by 
pressure. Caine The stationary arm B, provided | from 


with suitable end die d, in combination with lever C, 
turning on a joint bolt a, and provided with a com- 


pry cylinder B at one ond, and a rivetting device 

at its outer end, arranged to operate in the manner 

and for the purpose substantially as described. 

274.154. Sream Pump, Bli Thayer, Worcester, Mass.— 
Filed March 18th, 1882. 

Ciaim.—In a steam pump, a central casting provided 
with a support, and in w ich the valves are located, 
having on each side an open cylinder, said cylinders 
being in line with one another, the induction chamber 
in said central casting oceupying the entire space 
between said cylinders, substantially as and for the 
purpose specified. In a steam pump, the combination 
of part A, having induction chamber F and settling 
chamber /, cylinders B B, piston-rod C, extending 


d_ 
E =| h 
te 
through tons D D, induction valve H, 
surround Cc, and adapted to admit 


water alternately to each cylinder, ports dd, chamber 
I, eduction valve J, located therein, and adapted to 
alternately open ports dd, with chamber I and steam 
E. induction valve, which consists of 
two oppos valve faces hh}, connected 
together oe a in or its equivalent, in combination 
with piston-rod C and packing box h* 
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THE FAILURES OF CONTINUOUS BRAKES. 
In our last impression we dealt at some length with the 
“Continuous Brakes Return” for the six months ending 
31st December, 1882, but we by no means exhausted the 
subject. These returns show very clearly the nature of 
the defects to which the various types of continuous 
brakes are liable, and they consequently supply much 
valuable instruction. For once the nature of a defect is 
known, it becomes possible to consider whether it is 
or is not inherent in the brake to which it applies, and if 
the answer isin the negative, then steps can be taken with 
some prospect of success to eliminate it. We propose here, 
therefore, to consider what the returns of a few of the 
principal railway companies have to tell us, and it will be 
seen as we go on that not only are there special defects 
appertaining to each brake system, but that each railway 
has also defects peculiar to itself, To what this curious fact 
is due it is not easy to say. 

Beginning with the Great Northern Railway, we find 
that 406 engines and 1455 coaches, besides other 
vehicles, are fitted with the vacuum brake. We have 
already given an extract from the report showing the 
nature of the defects which made themselves manifest with 
this brake. It will be seen that they may be classed under 
two principal beads, namely, the pipes becoming uncoupled, 
and water or ice collecting in the diaphragms and pipes. It 
would seem that the brake could be improved by the 
introduction of a better sys- 
tem of coupling; but the 
freezing up of the pipes is a 
radical defect, due to the 
deposit of moisture from the 
air, and the refrigerating 


and down on the fixed piston, and connected at the bottom with 
the brake levers E. The piston is packed with an india-rubber 
ring, so arranged that air can pass freely from the bottom of the 
cylinder to the top, but not from the top to the bottom. The piston- 
rod is also with an india-rubber ring or gland. 

Brake off, Fig. 1.—The air is exhaus from the pipes and 
cylinders by the ejector on the engine when the train 1s at rest, 
or by the air-pump on the engine when the train is in motion. 
The gauges on the engine and in the guards’ compartments indi- 
cate the power available for stopping the train, and should show 
not less than 20in. nor more than 30in. of vacuum when the train 

runni The being equal on both sides of the piston, 
the oylinder falls by its own weight and holds the brakes off the 
wheels. 


Brake on, Fig. 2.—The moment air is admitted into the con- 
tinuous pipe, whether by the engineman or by the guard, or by the 
accidental severance of the couplings, it rushes through the con- 
tinuous pipe down the hollow piston-rod into the upper part of the 
cylinder, and, poe the india-rubber packing ring against the 
sides of the cylinder, seals the vacuum on the under side of the 

iston, so that the pressure of air in the —_— part of the cylinder 
oer nothing to balance it on the other side of the piston thrusts 
up the cylinder and presses the brake blocks against the wheels. 

Release of brake.—When the brake has been applied it will 
remain on, unless released either by the exhaustion of the air from 
the upper side of the piston, or by the admission of air to the 
under side of the piston. BE oy the latter mode is generall. 
found convenient, and a s hole h is provided, through whic 
the air can slowly leak from the upper to the lower part of the 
cylinder, and ually release the brake. It is therefore necessary 
in the event of a train ing for the in the rear portion at 
once to apply the hand brake, and to keep it tightly screwed on 
until the train is again coupled to the engine. 

Brake setters.—In order to apply the brakes on each carriage in 


twenty-five minutes delay occurred there. Brakework 
required adjusting.” Evidently. Those connected with the 
triple valve, &., we gather from the report to have 
resulted from want of proper supervision, and some com- 


panies evidently take much better care of their brakes ~ 


than others, 


The Westinghouse brake is reported on by several com- 
me It would appear that nearly all the defects of this 
rake have now been eliminated but two. The record 
from all the railway companies using it is thesame ; it is little 
more than alist of burst hose, We have not in any previous 
reports met with anything like this, and it would seem to 
indicate that the india-rubber hose makers do not supply 
as good an article as they did. The statement of delays 
caused by failure of the triple valve, or the pump, or, 
indeed, anything else, is quite insignificant. We understand 
that steps have been taken to obviate the bursting of hose 
in future, and if this can be done, then the brake may be 
regarded as probably being as nearly perfect as any brake 
can be. India-rubber hose can be made which will stand 
a pressure of 10001b. on the square inch, and there ought 
to be no difficulty in getting a suitable material to stand 
100!b. We understand that the result of recent experi- 
ence on the Brighton line is satisfactory; and that by 
raising the hose pipes up between the carriages the defect 
is obviated. 

The second defect in the brake to which we have alluded 
is the absence of any arrangement for telling the driver of 
a train whether he is or is 
not coupled up properly to 
his train. For example, on 


the North British we find 


FLOOR tine 


iy that the train from Glasgow 
to Kinross on the 8th of July 


action of a vacuum. It is 
not generally known that by 
reducing one half the pressure 
of air at 62 deg. in a vessel it 


can be cooled down to 33 deg. 
below zero. If the air could 
not obtain heat from external 
sources, and if the pressure 
was reduced to about five 
pounds on the square inch, 
the temperature would fall to 
81 deg. below zero. In fact, 


overshot Bishoprigg platform. 
“ Brake failed to act owing 
to rear cock of first vehicle 


7 being shut ; mi ment 
by guard.” Here the brakes 
throughout the rest of the 
train were isolated from the 
engine, but the driver did not 
know this, Again, on the 
North-Eastern line, we find 
the 12 noon train from New- 
castle to Sunderland, on the 


the vacuum brake could not 23rd of August, overran the 
be at all ex- stopping place 
te eat were available in BO 800.4 platform. was 
some form to compensate for A } found that the fireman had 
the loss of temperature pro- | forgotten to open the cocks on 
by the formation of = pi 
e vacuum. pe and van when he e 
The Great Western Rail- pote engine to the train.” Such 
Company has 421 engines fa defects as these ought to be 
and 1860 coaches, all fitted : | easily overcome. 
with the automatic vacuum es Fa —e E =| We have we think said 
jlaints concerning the coup- has every {71 of brake its 
gs, but a great many con- FIC I | | pecu the 
example, on the 4th of July Row ferent roads. The weak 
there was a delay of three (OE: fe} mane place on one line is not the 
minutes at Taunton, because ~> we weak place on another, and 


of “the brake being tight 
on the wheels of a van 
owing to the india-rubber 
gland sticking to the piston and preventing the 
cylinder falling.” On the 28th of October, a similar 
event occurred at Chester, and the train was delayed 
ten minutes. This brake seems to be peculiarly sensi- 
tive to dirt, a mere trifle in this way being sufficient 
to make it useless, Thus on the 3lst of August a delay 
of seven minutes took place at Oxley sidings, “in con- 
sequence of the brake blocks being tight on the wheels of 
passenger van No. 390, owing to leakage hole being choked 
with dirt.” Ten delays occurred from this cause, and one 
of four minutes at Oxford, on the 14th of October, “ owin, 
to a small piece of twine getting into the leakage hole. 
Here we have a passenger train delayed by a little bit of 
string. Truly this is an admirable brake. But dirt was 
not found in the cylinder only. On the 23rd of August a 
delay of three minutes took place at Albrighton, “ in con- 
uence of of the india-rubber of the ejector check 
ve of engine No. 1010 getting under the valve and 
preventing it from closing.” Dirt has been defined as 
‘matter in the wrong place,” and the india-rubber check 
valve was evidently in the wrong place at Albrighton. 
Another delay took place at Goring because “the india- 
rubber seating of hand valve on engine No, 71 became 
displaced.” 
Newport on the 8th of September because of “a piece of 
cinder getting under the relief valve, between the vacuum 
chambers, and preventing the valve from closing.” On 
October 3rd a second delay took place at Oxley, owing to 
“the brake going on and stopping the train, owing to dirt 
getting under the ejector check valve of engine No. 12, 
and preventing the valve from closing.” We fear that 
what may be called dirt defects are incurable, for unless 
some device for filtering the air-was adopted, it is not easy 
to see how small quantities of dirt can be excluded. In 
order to make what we have written intelligible, we give 
above two engravings, and the following description of the 
brake issued as a circular to engine drivers and others by 
the Great Western Company :— 

(1) The automatic vacuum brake the train by the appli 
tion of the brake blocks to the tires; inthe same + as the ordi. 
nary screw brake; but the levers which apply the blocks instead of 
being worked by a screw are worked by a cylinder and piston, 
actuated by atmospheric pressure. (2) The following are the prin- 
cipal parts of the apparatus on the yey oe! the reference letters 
showing the corresponding parts on the diagrams given below :— 
Continuous pipe A connected by flexible pipes between the carri- 

Hollow piston-rod B connected by ch pipe to the con- 
uous pipe, ton C. Cylinder D capable of moving freely up 


Again, a delay of six minutes occurred at | P 


AUTOMATIC VACUUM BRAKE, GREAT WESTERN RAILWAY. 


the train as nearly as possible at the same moment, it is necessary 
to admit the air to the continuous pipe in more than one place. 
For this purpose a valve or brake setter is provided in each guard’s 
compartment, so constructed that any sudden increase of pressure 
in the pipe instantly causes the valve to open automatically and 
admit a supply of air, after which it closes again by its own weight. 
By lifting the handle attached to the brake setter the guard can, 
on an emergency, apply the brakes on the entire train. 

On the Midland Railway the Sanders and Bolitho auto- 
matic vacuum brake is fitted to 417 engines and 1616 
coaches, and 1134 other vehicles. The defects attending 
the working of this brake are, on the whole, different from 
any we have yet noticed. They are of two principal kinds, 
namely, the breaking of the copper pipe of the small 
ejector used continuously to maintain a vacuum, and the 
failure of the automatic valve—the equivalent of the triple 
valve of the Westinghouse brake. Ten delays were 
brought about by the last-mentioned defect and three 
by the former. There were besides numerous delays 
caused by the porters coupling up the hose imperfectly. 
We have said that once the cause of failure is ascertained, 
it becomes possible to take some steps to remove it; but 
this brake appears to baffle inquiry in this respect, for 
no fewer than three delays took place from unex- 
lained causes. Thus,on November 4th, the 11.22 p.m. 
train from Birmingham was delayed two minutes. 
“ Driver said he could not maintain vacuum after leaving 
Burton. No defect found.” The 7.30 am. train from 
Bradford was delayed on the 30th November five minutes 
at Saltaire and Steeton. “Driver stated he could not 
retain a full vacuum. No defect found.” On the 2lst of 
December the 1.55 p.m. train from Sheffield was delayed 
eight minutes at Swinton and Bolton-on-Dearne. “ Brake 
was applied at Swinton by some means unknown, and 
driver stopped .at Bolton-on-Dearne to examine, No 
defect found.” 

Turning to the London and South-Western Railway, 
we find that Smith’s automatic vacuum brake is fitted 
to65 engines, 241 coaches, and 61 vans. The expe- 
rience of the company with this brake does not seem 
satisfactory. Here, again, we are introduced to another 
class of defects. We find nineteen delays reported, not- 
withstanding the small amount of stock fitted, and fifteen 
of these were due to the fact that the brake could not be 
got off after it had been put on. Thus, on October 20th, 
“brake hard on throughout 5p.m. train to Exeter at Woking 
causing eleven minutes delay. No. 355 van had to be 
shunted off at Weybridge through its brake being on, and 


we think it would be worth 

while to hunt the cause of 

this want of uniformity down. 
It seems to us that it is mainly due to those who have the 
management, repairs, and supervision of the brakes in their 
hands. Thus the failures of the vacuum brake on the South- 
Western seem to result from bad construction, while 
those on the Great Northern are the result of want of 
competent supervision. Of course we refer only to that 
class of defects which appears to be removable, and not to 
those obviously inherent in the nature of the brake. 

We may add here that a bad accident recently occurred at 
Farringdon-street. The 4 p.m. South-Western train from 
Richmond arrived at Ludgate-hill station, and having depo- 
sited its ngers, proceeded down the steep incline from 
Ludgate-hill to the Snow-hill sidings close to the Meat Mar- 
ket. In going down the hill the vacuum brake refused to act, 
and the train ran away. The engine tumbled into a turn- 
table pit, two third-class coaches were wrecked, and the 
driver and stoker severely hurt. It has long been foreseen 
that a brake which frequently permits trains to overshoot 
stations must bring about a catastrophe some day, and 
that which took place at Snow-hill will not fail to con- 
vey a useful lesson. 


ON RADIAL VALVE GEARS. 


By Rosret Hupson GrauaM, C.E, 
No. III. 

In Joy’s gear, the classical type of radial some of 
the centres of motion are, within certain limits, arbitrary ; 
and others are derived from these arbitrary centres, once 
they have been definitely chosen in position. For the sake 
of clearness it will be better to make a division between 
these two classes, taking first the arbitrary centres. 

Arbitrary centres of motion.—The centre A.—The practi- 
cal rule adopted by Mr. Joy for fixing the position of 
A,, Fig. 7, on the connecting rod, consists in placing this 

int where the minor axis of the ellipse path described 

y it may be equal, or preferably a little greater than the 
double stroke of the valve. Within certain limits, how- 
ever, its position may be varied to suit the arrangement of 
other of the engine, such as the slide bars, brackets, 
&c. If the minor axis of the ellipse path of A were made 
less than the double stroke of the valve, the angle of cant 
given to the slot in full gear would require proportionate 
increase in order to obtain the same admission of steam. 
In some cases, as for instance in Fig. 8, the point A is taken 
a little above or below the centre line of the connecting 
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rod. The arrangement of other parts of the engine some- 
times necessitates this displacement of A ; but, asa rule, 
the practice is not commendable. 

The centres M and N.—The centre N can be placed 
either on the mid-vertical line, Fig. 7, or it can be formed 
into the end of a small return crank M N—same figure— 
the extremity M being centred on the crank pin. We 
shall have more to say about this feature presently. If 
N be placed on the mid-vertical line, as at n,, Fig. 7, the 
point x, must be chosen low enough down to make the 
angle A, n, A, less than, or at most equal to, 90 deg. 
The object in view is to avoid the end thrust and jerking 
action which would be brought to bear upon the lever 
DE if the point N were chosen too high up on the mid- 
vertical line. It is evident that for perfect action the 
force acting at the end D should be horizontal in direc- 
tion ; therefore, the lower the point N is, the nearer to 
aap ae: will be the working of the gear. The centre 

is best placed somewhere on the line m7,, bisecting 
the chord of the arc described by N ; but it is sometimes 
placed, as in the Crewe engine, on a horizontal line passin 


through x,, which, however, introduces a slight differenti: 
action into the working of the gear. If the lever rod | 
MN can be transformed into a return crank, as in Fig. 7, | 
then M coincides with the centre of the crank pin. In! 


Fic.7 


stroke of the piston is not directly or indirectly transmitted 
to the valve. Again, the circle described by the arm of 
the valve excentric being small, the length of the excentric 
rod can be — as infinite, whereas the length of the 
connectin; must be looked upon as finite. Hence, 
while the horizontal displacement of the piston is affected 
by the obliquity of the connecting rod, the horizontal 
displacement of the valve is practically independent of the 
obliquity of the excentric rod. Consequently, these two 
horizontal motions are not harmonic, but vary relatively to 
each other on opposite strokes of the piston. ut 
in radial systems, such as the Joy gear, the valve 
motion is wholly, though indirectly, derived from the 
motion of the connecting rod ; and, therefore, the vary- 
ing displacements of the crosshead are felt by and 
communicated to the valve itself. At first sight this 
might be regarded as an imperfection in the gear, whereas, 
in fact, it is its chief recommendation, insomuch that it 
brings the motion of the piston and the valve into closer 
and more intimate connection. Nevertheless, even in Joy’s 
gear differences do exist in the percentages of cut off and 
release for opposite strokes of the piston, but they do not 
attain the same proportions as in link gears. In the 
latter, owing to the influence of the connecting rod, the 
periods of admission, expressed in terms of the piston 


this case the point D will partake of the elliptic motion of 


A, and the complete circular motion of N, instead of par- | crank shaft. 


taking, as in the Crewe engine, of the arcal motion of 7,. 
In one case the point N describes an arc, the chord of 
which n,7, is equal to the minor axis D, D, of the 
i ellipse-path of D ; in the other case, the end N 
of the return crank describes a full circle, the diameter of 
which is equal to the major axis D, D, of the same 
figure. The result is exactly the same for the ends of the 
stroke, though in the intermediate phases of motion slight 
differences may arise. Another variety of form is re- 
presented in Fig. 8, where M is attached to the end of the 
air pump lever, partaking of the arcal motion of the end 
of that lever. The centre N is then fixed to a point 
nearer to the fulcrum of the same lever, where the chord 
of the arc described is equal in length to the major axis of 
the i h of D. In the Crewe engine M was 
fixed, and the motion of N arcal. In the example, Fig. 7, 
M is no longer a fixed point, but has the same circular 
motion as the crank pin, whilst the point N also describes 
a complete circle, In Fig, 8 the motions of M and N are 
both arcal. 


Derwed elements.—The element AD.—Mr. Joy has given 
an empirical rule for finding this element, which consists 
in making it equal to one and a third times the half minor 
axis of the ellipse path of A ; and then by a fitting process 
he deduces the correct position of the centre of the slot on 
the mid-vertical line. But it is far easier and more cor- 
rect to follow the geometrical method developed in these 
papers, in order to determine the exact positions of D 
and H. 


The angle of cant.—As to the amount of inclination to 
be given to the slot for working in full gear, Mr. Joy 
prescribes that the half-chord of the are h,h,, Fig. 7, 
described, in the act of canting, by a point / in the slot, 
corresponding to the highest point touched by the movable 
fulcrum H, should be equal to one and a quarter times the 
full opening of the port requi For example, if lin. 
opening be required, then the chord 4h, must be made 
equal to ljin. Under these conditions suppression will 
take place at about 75 per cent. of the stroke. 

Relative advantages of radial gears.—The great and 
essential difference between radial and excentric gears is 
that, in a link gear, the valve derives its motion from the 
revolution of the driving axle, and is independent of the 
horizontal motion of the crosshead. In other terms, the 


varying displacement of the crosshead during the double 


stroke, are less on the stroke from than on that towards the 
In some cases these periods differ by as much 
as 12 or 14 percent. for full gear, and even by greater 
amounts for half gear action. But in radial gears of the 

under consideration, owing to the connection between 
the valve and connecting rod, the tendency is to lengthen 
the period of admission on the stroke from the crank, 
though the effect is considerably modified by the counter- 
vailing action of other oe of the system. Still the valve 
is bound to partake of the retardation of the crosshead 
displacement during this particular stroke, so that the back 
port is closed relatively later than it would be in a link 
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motion. Precisely, however, as in excentric gears, where 
the connecting rod is not the only disturbing element, and 
where other causes of uneven action, such as the differen- 
tial motion of the link, and the slip of the block, have to 
be taken into consideration, so in radial gearing the vary- 
ing displacement of the crosshead is not the only element 
influencing the equal distribution of steam. The relative 
positions of the various centres of motion, and the lengths 
and inclinations of the different levers, contribute toa com- 
bined movement, which must be arranged so as to obtain 
a practically equal distribution of steam 


TABLE IL. 

Forward Gear. 
Notch. | Travel. Lead. Opening. |Suppression.| Release. 
Third 23 | | | 68 | 68 | 88 | 88 
Second ..| | | | | 45 | 40h) 80 | 82 
First.. | de | fe | | de | 28h] 25h] 68h) 71 
3) — +] 
Lap of valve. Z equal! equal | equal} equal 

port = Zin. 
Back port = }#in. — 2 
2 


The above table, with which I have been favoured by Mr. 
Joy, furnishes the actual percentages of cut-off and 
release in a special case and for different inclinations of 
the slot, varying from full gear forward down to nearly 
mid-gear forward. It will be seen that, in accordance 


with the principle just explained, the periods of steam 
admission during the backward, or stroke towards the 
crank shaft, are in excess ; whilst on the opposite stroke 
these pericds approach but never attain equal percentages, 
The differences, however, are very an ranging from 
zero to 24 per cent. Table II. gives the differences in 
another special case. 


TABLE II, 
| | 

My 3 75 74 | 1 | 924 92 

3 60 | | 87 86 1 
33 | | 72 2 
k | 21 1 | 66 


We now come to the advantages claimed by Mr. Joy for 
his particular system of radial gear. These are :—(1) Greater 
simplicity and a saving in the factors of cost and weight of 
25 per cent.—on outside cylinders of the American pattern 
this first saving may reach as much as 30 per cent. ; (2) more 
equal distributive action, both as to | and cut-off; (3 
the port is opened to steam and exhaust more rapidly, an 
the cut-off is more prompt than in link gears; (4) the 
working parts and centres of motion are more accessible 
for examination, oiling, and repair; (5) the maximum 
admission of steam, depending upon the cant of the slot, 
which in normal full-gear action limits the period of 
admission to about 75 per cent. of the stroke, can on an 
emergency be in by giving a slight additional 
inclination to the reversing lever. After making a close 
study of this gear, I am p to add that, as far as I 
am competent to judge and from a theoretical point of 
view, the Joy gear most, if not all, of the advan- 
tages enumerated. I do not state; nor do I believe that the 
gear cannot be improved in minor details, such as the total 
elimination of the slot, and the substitution in its place of 
something less likely to create friction. If it were 
possible, it would be well to replace it either by an 
additional lever rod, or better, perhaps, by a movable 
sector-plate. But, on the other hand, Mr. Joy assures us 
that some of his engines have run from 90,000 to 100,000 
miles without showing si of frictional wear. He also 
tells us that he has tried the sector-plate without obtaini 
much success, Looking at the gear as it is, I shoul 
like to see further proof of the saving claimed in prime 
cost and weight of 30 per cent. over link gears, when 
applied to outside cylinders of the American type. This 
is the only point in reference to which I see any reason 
to question the truth of the claims and relative advan 
of the Joy gear. Since the issue of the first article of thi 
series, I have seen a reproduction, from the of an 
American journal,* of a modification of the _~ gear, 
which has been designed by Mr. George H. Strong, of 
Philadelphia. Perhaps it would be more correct to state 
that the modification made by Mr. Strong affects not so 
much any features of the gear as the valve system moved 
by it. The Strong gear is simply a duplication of the Joy 

m ; that is to say, it is merely a double system of Joy 
ot links and levers ; one system working the steam and 
the other the exhaust valves. So far there is really no 
modification, but merely a duplication, which Mr. Stron:; 
adopts under arrangement with Mr. Joy. The <nential 
difference consists in doing away with the D slide valve 
altogether, and applying four gridiron slide valves to each 
cylinder. Two of these valves are placed at its top ends, 
and work in conjunction with two straight ports for the 
admission of steam. The two others are p at the 
bottom ends of the cylinder, and similarly work in con- 
junction with two a, ports for the exhaust of steam. 
These gridiron valves have their port openings cut at an 
angle to their length, and have a transverse instead of a 
longitudinal motion. The change of direction from the 
longitudinal motion of the valve rod to the transverse motion 
of the valve is effected by means of a bell crank and wiper 
action inside the valve box, which is so arranged as to 
bring each separate slide into ~ only when it has to per- 
form its proper functions. The first idea derived from an 
inspection of the system is that it tends to complication. 
It is an evident departure from the unity and simplicity 
of the slide valve, and it would seem to be an attempt to 
revive the old controversy whether it be more economical 
to have one valve or four to a equal duty. English 
engineers have long ago decided this question in favour of 
the D slide valve; whilst continental practice has to a 
great extent given its sanction to the four-valve system. 
But even there the D slide valve still holds its own in the 
locomotive shops, The slide valve, though less perfect in 
the performance of each —— function, retains the 
great recommendations of unity and simplicity. Four 
valves, independent to a great extent one of the other, are 
liable to get out of order. It may be true that they per- 
form each separate function better than the slide valve; 
but it is equally true that the “~— exists of some of the 
four valves not performing their wn f at all. Moreover, 
the addition of a greater number of valves adds to the 
weight and first cost of the engine. On the other hand, 
the four-valve system as applied by Mr. Strong possesses 
many good features, First, by means of the many 
perts cut in the gridiron type of valve, which multiply 
so many times the opening given to steam, and by 
reason of the reduction in travel due to the trans- 
formation from longitudinal to transverse motion, the 
traverse of the valve is restricted to its lap and opening. 
Secondly, as the steam valves move only when it is time to 
admit steam—or, in other terms—when the piston is near 
the end of its stroke—the pressure of steam above, and the 
ressure due to compression below the valve are in equi- 
ibrium. Hence the steam valve moves in perfect balance, 
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and the wear of its surfaces due to friction is reduced to a 
minimum. Thirdly, the waste spaces occupied by the 
steam canals leading to the ends of the cylinder are done 
away with, the clearances are diminished, and the steam 
works under better conditions than with a slide valve. In 
spite, however, of all these recommendations, it is not easy 
to accept this new complication of the locomotive valve 
system until the experiment, which is now being tried, and 
an enlarged practice have decided something definite in its 
favour. Fig. 9 isa very good valve diagram, drawn for 
an actual engine, from which it will be seen that, though 
the port opening on the backward stroke is greater than 
that on the forward stroke, the smaller port opening is 
adequately large. This diagram also shows that, when 
the cut-off takes place at 75 per cent. of the stroke towards 
the crank shaft, it occurs earlier by only 1 per cent. on the 
stroke from the crank shaft. The same diagram witnesses 
also to the exceedingly rapid opening of the ports to 
steam, the maximum being attained at about 20 per cent. 
of the stroke. Fig. 9 and Table II. refer to the same 
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engine. Figs. 10 and 11 form a very interesting com- 
parison of the performances of two sister Canadian engines, 
one fitted with the ordinary link, the other with a Joy 
radial gear. These diagrams speak for themselves, and 
serve to explain why the Joy gear is coming so largely 
into favour. 

Before concluding this notice of the Joy gear L wish to 
acknowledge the courteous and obliging attention of the 
inventor, who has kindly furnished me with drawings and 
— from which Figs. 7,8,9, 10, and 11, and Tables 

. and II., have been prepared. 


THE PREVENTION OF FIRE RISKS FROM 
ELECTRIC LIGHTING. 


THE Sota of Telegraph Engineers and of Electricians have 
issued the following amended rules and regulations for the pre- 
vention of fire risks arising from electric lighting, recommended by 
the council in accordance with the report of the committee 
appointed by them on May 11th, 1882, to consider the subject. 

committee consisted of Professor W. G. Adams, F.R.S., Vice- 
President, Sir Charles T. Bright, T. Russell Crampton, R. E. 
Crompton, W. Crookes, F.R.S., Warren De la Rue, D.C.L., F.R.S., 
Professor G. C. Foster, F.R.S., Past President, Edward Graves, 
J. E. H. Gordon, Dr. J. Hopkinson, F.R.S., Professor D. E. 
Hughes, F.R.S., Vice-President, W. H. Preece, F.R.S., Past Presi- 
dent, Alexander Siemens, C. E. Spagnoletti, Vice-President, James 
N. Shoolbred, Augustus Stroh, Sir William Thomson, F.R.S., 
Past President, Lieutenant-Colonel C. E. Webber, R.E., 
President. These rules and regulations are drawn up for the 
reduction to a minimum, in the case of electric lighting, of those 
risks of fire which are inherent in every system of artificial illumi- 
nation, and also for the guidance and instruction of those who have, 
or who contemplate having, electric lighting apparatus installed in 
their premises, The difficulties that beset the electrical engineer 
are chiefly internal and invisible, and they can only be effectually 
— against by ‘‘testing,” or probing with electric currents. 

ey depend chiefly on leakage, undue resistance in the conductor, 
and bad joints, which lead to waste of energy and the dangerous 
production of heat. These defects can only be detected by 
measuring, by means of special apparatus, the currents that are 
either ordinarily or for the purpose of testing passed through the 
circuit. Should wires become perceptibly warmed by the ordina‘ 
current, it is an indication that they are too small for the wor 
they have to do, and that they should be replaced by larger wires. 
Bare or exposed conductors should ae be within visual inspec- 
tion, and as far out of reach as possible, since the accidental 
falling on to, or the thoughtless placing of other conductin 
bodies upon such conductors would lead to ‘“‘short circuiting,” an 
the consequent sudden generation of heat due to an increased 
current in conductors not adapted to carry it with safety. The 
necessity cannot be too strongly urged for guarding against the 
presence of moisture and the use of ‘‘ earth” as part of the 
circuit, Moisture leads to loss of current and to the destruction 
of the conductor by electrolytic corrosion, and the injudicious 
use of “earth” as a part of the circuit tends to magnify 
every other source of difficulty and danger. The chief dangers of 
every new application of electricity arise from ignorance and in- 
experience on the part of those who supply and fit up the requisite 
plant. The greatest element of safety is therefore the employment 
of skilled and experienced electricians to supervise the work. 

1. The dynamo machine.—(1) The dynamo machine should be 
fixed in a dry place. (2) It should not be exposed to dust or fly- 


(3) It should be kept perfectly clean, and its bearings well 
oe. Q) The insulation of its coils and conductors should be 


pasion perfect. (5) All conductors in the dynamo room should 
firmly supported, well insulated, conveniently arranged for 
inspection, and marked or numbered. 

2. The wires.—(6) Every switch or commutator used for turning 
the current on or off should be constructed so that when it is moved 
and left it cannot permit of a permanent are or of heating. 
(7) Every part of the circuit should be so determined that the 
gauge of wire to be used is properly proportioned to the currents 
it will have to carry, and all junctions with a smaller conductor 
should be fitted with a suitable safety fuse or protector, so that no 
portion of the conductor should ever be allowed to attain a tem- 
perature exceeding 150 deg. Fah. (8) Under ordinary circum- 
stances, complete metallic circuits should be used; the employ- 
ment of gas or water pipes as conductors for the purpose of com- 
pleting the circuit should not in any case be allowed. (9) Bare 
wires passing over the tops of houses should never be less than 7ft. 
clear of any part of the roof, and all wires crossing thoroughfares 
should invariably be high enough to allow reagicrmee Sg to pass under 
tliem. (10) It is most essential that joints should be electrically 
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with water duties in yrs where irrigation was ised. Some 
remarks followed with respect to the peculiarities of certain crops, 
viz., rice, alfalfa, sugar-cane, summer meadows, potatoes, cereals, 
and tea, The author then discussed the sources and works of 
supply, and the legislation of irrigation. The sources were stated 
two, viz., springs and rivers. The supplies were made avail- 

able for direct irrigation by canals, and for indirect irrigation, after 
storage, by reservoirs. The works of the North Poudre Irrigation 
Canal, of a capacity of about 300 cubic feet per second, which had 
been carried out under the author’s charge, were described. Those 
most worthy of remark were a crib dam, 30ft. 6in. high, some 
shelf-work, tunnels, and “‘ gulch” bridges. Details were also given 
of a larger canal, the Northern Colorado. These works showed a 
considerable departure from the practice of older countries, owing 
to the abundance of timber, and to the preference of Americans for 
economy and rapidity in construction over durability. The 
rincipal supplies of water in Colorado came from the snows of the 
Rocky Mountains. e rivers rose, reached their maximum and 
fell again, frequently before the end of the irrigation season. 


and mechanically perfect, and united by solder. (11) The p 
of wires when underground should be clearly indicated, and they 
should be laid down so as to be easily inspected and repaired. (12) 
All wires used for indoor purposes should be efficiently insulated, 
either by being covered throughout by some insulating medium, or, 
if bare, by resting on insulated supports. (13) When these wires 
pass through roofs, floors, walls, or partitions, or where they cross 
or are liable to touch metallic masses, like iron girders or pipes, 
they should be thoroughly protected by suitable additional cover- 
ing ; and where they are liable to abrasion from any cause, or to 
the depredations of rats or mice, they should be efficiently encased 
in some hard material. (14) When indoor wires are put out of 
sight, as beneath flooring, ry 4 should be foamy protected 
from mechanical injury, and their position should be indicated. 
The value of frequently testing the —— and circuits cannot 
be too strongly urged. The escape of electricity cannot be detected 
by the sense of smell, as can gas, but it can be detected by appa- 
ratus far more certain and delicate. Leakage not only means 
waste, but in the presence of moisture it means destruction of the 
conductor and its insulating covering by electric action. 

3. Arc lamps.—(15) Arc lamps should always be guarded by 
proper lanterns, to prevent danger from falling incandescent pieces 
of carbon, and from ascending sparks. ‘Their globes should be pro- 
tected with wire netting. (16) The lanterns and all parts which 
are to be handled should be insulated from the circuit. 

4. Danger to person.—(17) Where bare wire out of doors rests 
on insulating supports it should be coated with insulating material, 
such as india-rubber tape or tube, for at least 2ft. on each side of 
the support. (18) To secure persons from danger inside buildings, 
it is essential so to arrange and protect the conductors and fittings 
that no one can be exposed to the shocks of alternating currents of 


a mean electro-motive force exceeding 100 volts, or to continuous. 


currents of 200 volts. (19) If the difference of potential within 
any house exceeds 200 volts, the house should be provided with 
a “switch,” so arranged that the supply of electricity can be at 
once cut off. 


THE INSTITUTION OF CIVIL ENGINEERS. 


THE INTRODUCTION OF IRRIGATION INTO NEW COUNTRIES, 
AS ILLUSTRATED IN NORTH-EASTERN COLORADO. 

Ar the meeting on the 10th of April, Mr. Brunlees, president, 
in the chair, the paper read was on *‘ The Introduction of Irriga- 
tion into New Countries, as Illustratedin North-Eastern Colorado,” 
by Mr. P. O’Meara, M. Inst. C.E. 

The objects of the Pe were stated to be three-fold :—First, to 
give an account of the development of irrigation in North-Eastern 
Colorado; secondly, to inquire into the principles which should 
guide the introduction of irrigation into new countries; and 
thirdly, to examine how far the methods being pursued in North- 
Eastern Colorado were in accord with them. ‘The development 
alluded to was influenced by most of the defects manifested in 
older countries, such as inaccurate measurement of water, growth 
of ill-defined rights, excessive waste of water, &c., but there was 
a prospect of improvement through better legislation. The climate 
of Colorado was described as such, that agriculture was all but 
impossible without irrigation. Both were begun in 1860. There 
were 155,000 acres under cultivation in 1880, and it was estimated 
that in 1883 there would be 465,000 acres, with prospects of still 
further development. The amount of irrigation possible would be 
limited by the quantity of water obtainable, and by the area which 
each unit of it could be made to irrigate. It would amount to 
9,750,000 acres under a hypothetical water duty of 12in. in depth 
for one season. 

It was laid down that the duty of water in irrigation must a 
with (1) the character and ition of the soil; (2) the rainfall, 
temperature, and evaporation; (3) the method of application; (4) 
the kind of crop; and, in some cases, (5) the depth of the water- 
line below the surface of the ground. As regards (1) the influence 
of different soils, this must affect the duty of water, because, on 
the nature of the soil depended the quantity of water it should 
absorb, and the rate of filtration and of evaporation from within 
it. The author gave details of experiments made by him to 
ascertain the amounts of water, and the times required to moisten 
two different typical soils in the Cache La Poudre Valley, and he 
drew some inferences from them. The formation of swampy lands 
and the prevalence of rust in wheat on some of the older farms, 
were held to indicate that the quantity of water required for 
beneficial irrigation became gradually less year by year for a few 
years after the commencement. (2) The rainfall of the season 
should be added to the artificial irrigation, and t should be 
taken of the surplus water not absorbed by the soil, otherwise all 
estimates of water duty must be misleading. The use of ordinary 
statistics of temperature and evaporation was at present vague and 
es owing to the absence of experiments on the drying 
of soils, evertheless the Mg rae of evaporation was so 
important that it was doubtful if any loss of irrigating power 
occurred in Colorado other than that which was due toit. (3) 
Irrigation methods were ducted on two antagonistic principles, 
viz., to increase to the most profitable extent, in the one case, the 
quantity of water supplied to a given area, and in the other the 
area irrigated by a given volume of water. The ‘‘Marcite” cultiva- 
tion of Italy and the “‘asbestine sub-irrigation method” of Cali- 
fornia, were cited as instances of these. Methods of irrigation 
were classed under four heads: by sprinkling, by flooding, by dis- 
tributing through furrows, and by distributing through pipes or 
drains underground. Sprinkling had been tried in Scotland on 
seven acres of land by the Duke of Sutherland. The methods of 
flooding with compartments, and of distributing through furrows, 
were described in detail, as also the method of flooding without 
compartments, as practised in Colorado. This was c rised 
as extremely wasteful. It was shown from the experiments on dry 
soil, before alluded to, that 6in. or 8in. in depth, instead of 42°84in. 
as at present extended, ought to suffice for cerealsin Colorado. The 
experience of Professor Blount, of the State Agricultural College, was 
quoted to show that excellent crops of wheat could be grown with a 
rainfall of 44in. only without irrigation. As regards (4) the water- 
duty for different crops, it was the degree of moisture required in 
the soil around its roots, and not the absolute quantity which the 

lant itself absorbed, that had to be pane or The author 
urnished, in a tabular form, a list of statistics, derived from 
various sources, in which he had endeavoured to include the 
essential el ts. He idered it, however, to be nothing more 
than an approximation, because of the incompleteness of almost 
every statement of the kind. In the column of “totals” the 
limits of water-duty Me aga much narrower, because of the 
rainfall being added to the irrigation depth, than they would be 
otherwise. Countries where good crops were grown without irriga- 
tion were included in the table, being considered to furnish a 
‘natural duty of water,” which should be useful for comparison 


Hence ts of the snow remaining on the mountains were 
of importance toagriculturists. The construction of reservoirs was 
dealt with as a means of reducing risk in cultivation in countries 
where the rivers failed in the crop season. Reservoirs were 
distinguished as of three kinds:—‘‘River-bed” reservoirs for 
equalising the flow, “‘ main” reservoirs which received the entire 
volume of a canal, and ‘‘detached” reservoirs which received a 
portion only. A serious error in the construction of some reservoirs 
in Colorado was pointed out. The gauge first used for measuri 
water in Colorado was the Max Clark’s gauge, and the improv 
system at present in use, with the formula of Francis:—Q = 3°33 
(1 —0*1n h) h 3, were described and commented on. A short account 
of the legislation affecting irrigation in Colorado followed. The 
legal definition of an ‘‘inch of water” was given in full. Those 
laws were such, that any holder of land in the State was entitled 
to take and use the waters of the rivers, and any one could 
construct reservoirs and store unappropriated water. <A fruitful 
crop of litigation had, as a matter of course, been developed in the 
State; and some cases were still pending. A series of laws were 
in 1879 to determine the order and priority of existing and 
ture claims, to fix the price of water, and to control its distribu- « 
tion. The author finally directed attention to the report of the 
State Engineer of California on similar laws, concurring generally 
with the principles advocated therein, and suggesting a free 
exchange of water rights, and the condemnation of such reservoir 
sites as were used for direct irrigation only. 


THE METEOROLOGICAL SOCIETY. 


CLOUD OBSERVATIONS. 

At a meeting of the Meteorological Society on Tuesday, last 
week, the Hon. F. A. Rollo Russell, M.A., read a paper upon 
** Cirrus and Cirro-Cumulus.” By way of preface to some of his 
remarks, we may state that the attention of meteorologists is 
now being seriously drawn to the ph pr ted by the 
higher clouds, it having been discovered that they often afford 
trustworthy clues to the nature of coming weather. As a cele- 
brated example, it may be mentioned that the Rev. Mr. Ley, who 
is an authority on the subject, one fine bank holiday happened to 
be in London, and noticing certain indications given by the upper 
clouds, he telegraphed from the Strand to Mr. Robert Scott, of the 
Meteorological Office, ‘‘ Heavy thunderstorm ordered for four 
o’clock this afternoon,” and surely enough at four o'clock a 
thunderstorm of the heaviest type was crashing over London. 
One reason why cirrus clouds give early indications of approaching 
changes in the weather, is that the axis of a cyclone is not vertical. 
but the upper part is inclined in the direction in which the whole 

clone is moving, quently it ti affects the upper 
clouds before the influence of the cyclone is felt at certain he ae 
on the earth below, from which these clouds are within view. 

Mr. Rollo Russell said that, next to frequent readings of the 
barometer an a knowledge of the distribution of atmospheric 
pressure, cloud observations, especially of cirrus, were of great use 
in forecasting the state of the weather. Cirrus is generally sup- 
posed to float at heights varying from 16,000ft. to 40,000ft., and 
more; but according to Mr. Glaisher’s balloon observations, the 
height may probably sometimes be more than fifteen miles, It is 
not easy to definitely describe cirrus. Its appearance 
electrical influence in the determination of form; it is the only 
cloud which presents angular forms and nearly parallel threads, 
apparently kept apart from each other by repulsion; it is the only 
pie which is not normally rounded in outline, and which is 
sometimes composed of striw nearly at right angles to each other. 
It is also the only cloud which sometimes appears to radiate from 
a point near the horizon, thus showing that the lines are el 
to each other, and their real length in their apparent direction. 

The sg er then proceeded to classify the cirrus clouds observed 
by him during the last eighteen years, chiefly in the neighbourhood 
of London and the South of England. He divided them into 
twelve classes, and in some cases stated what kind of coming 
weather the presence of one or other of the forms of cirrus indi- 
cated. -He said that ‘‘bar or ribbed cirrus,” though somewhat 
uncommon, is at least equal in value to the falling barometer as a 
danger signal; in consists of nearly parallel bars of dense cirrus, 
separated by intervals through which the sky is visible; sometimes 
this form is so developed as to remind the observer of a gridiron. 
This kind of cirrus generally gives from twelve to forty-eight hours’ 
notice of an approaching storm. 

Mr. Russell then argued that the Government should incur some 
little expense in establishing daily cirrus observations. He stated 
that a great and terrible loss of life occurred on the east coast in the 
storm of the 14th of October, 1881, and as this storm was travelling 
with great rapidity, and broke upon the west coast during the 
night, when the office was closed, a warning from London was out 
of the question. The barometer had sunk to a low point on the 
Berwickshire coast when the fishermen went out, but this warning 
seems to have been altogether neglected on the spot. The cirrus 
observed on the 13th of October gave earlier intimation than the 
barometer of the coming storm, and with a regular system all the 

rts might have received warning on the afternoon of the 13th. 

+ may be stated generally, he said, that cirrus of a long, straight, 
feathery kind, with soft edges and outlines, or with soft delicate 
colours at sunset and sunrise, is a sign of fine weather. Curly 
wisps and blown back pieces are not a bad sign, but their exact 
appearance should be noted, the rapidity of their movement, and 
the definiteness of their outlines. When the tails are turned down- 
wards, fair weather or slight showers often follow. Misty, con- 
fused, and curdled cirrus should be carefully noted, but does not 
always foretell bad weather. The harder and more distinct in 
outline, and the more particular forms are repeated, the 
worse the result. Long, hard, greasy-looking streaks, with 
rounded edges or knobs, whether crossed by fibres at right angles 
or not, are a sign of storms; but the storm may pass at some 
distance from the point of observation. Cottony shreds, either by 
themselves or detached from a long streak, rounded and clear in 
outline, something between cirrus and cirro-cumulus, indicate 
dangerous disturbances. Regular wavy tufts, with or without 
cross-lines, are bad, especially if the tufts end not in fibres, but in 
rounded knobs. Feathery cirrus in thick patches at equal dis- 
tances apart is a sign of storm, or any appearance of definite 
waves of alternate sky and cloud. So is any regular repetition of 
the same form. Slightly undulating lines of cirrus occur in fine 
weather, but anything like a deeply indented outline precedes 
heavy rain or wind. Cirrus simply twisted or in zigzag lines of a 
fibrous character often appears in fine weather, and if not hard or 
knotted or clearly marked off from a serene sky, does uot often pre- 
cede any important change; but detached patches, like little 
masses of wool or knotted feathers, in a clear sky and of unusual 
. moving at more than the average rate, precede di ces 

of great magnitude, 
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THE ENGINEER. 


ELECTRICAL EXHIBITS AT THE WESTMINSTER AQUARIUM. 


ConcERNING recent inventions little new is to be chronicled 
80 far as electrical apparatus is concerned, and what there is new 
is not of startling importance. Several new lamps claim to be 
improvements over those generally known, but the improvement 
is generally so small that only extended use can decide as to its 
merits. One suggestive feature, not only of the exhibitions now 
being held, but in electric lighting work generally, is in the 
attention that is being paid to details, The manufacture of gas 
fittings is a large trade; the manufacture of electric light fittings 
promises to be as extensive, and it is to be noted that the manufac- 
turers of the one are taking up the other. One of the first chande- 
liers or electroliers, Fig. 1, designed for electric — ——_ was 
the one shown by Messrs. Siemens Fréres, at Paris; this pi 
of apparatus also did duty subsequently at the Crystal Palace, 
and is now to be found at the Aquarium. Even if the work was 
not sufficiently interesting in itself, we should gladly illustrate 
it for its historical bearing. It is made of iron, and, as will be 
seen, is designed for arc lighting, whereas most of the recent 
fittings are for incandescent lighting. Again, the ordinary gas 
tap is not suited for electric lighting, but a similar apparatus has 
to be used, and various designs are Before the public, These are 
known as switches, some of these switches being comparatively 
simple, others more complicated, yet all aiming at the same 
thing, viz., to make good electrical contact on being turned one 
way, and to break contact with the least amount or tendency to 


| sparking when turned the other way. Sparking is very 
| destructive to the contact pieces, and must therefore be 
avoided. It is more destructive with the high potential 
currents used in are lighting than in the currents of lower 
potential used in incandescent lighting. A knowledge of 
the principles of electricity is not required to any great 
extent from those who wish to enter into competition 
in designing such parts of the electrical apparatus as we 
| have just now referred to, The opposite is the case if it 
desired to compete in the construction of dynamo machines. 
The room for increased electrical efficiency is here so small that 
the better the knowledge of what is to be done the less seems 


jiece | the Pompey of beating the record. In fact, the greater portion 
of the 


new machines are put forward as better, because of 
greater mechanical simplicity than as being better electrically, and 
it is in the mechanical details that good work is to be done. 
At the Aquarium the Lumley Company exhibits the Lumley 
machine, built for the company by Messrs. Paterson and Cooper. 
It is impossible to give trustworthy details as to the efficiency of 
machines that have not been tried by independent authorities, 
and, therefore, we must restrict o' ves to the description of 
construction. The machine shown is compact. Fig. 2 gives a 
side view, Figs. 3 and 4 sectional views of the machine. The 
weight of the small machines shown is somewhat less than 
44 cwt. The field magnet cores are of cast iron of flattish sec- 


Fig. 2 


.—LUMLEY DYNAMO, SIDE VIEW 


tion, otherwise similar to most field magnets. Fig. 3 shows the 
peculiarity of this machine, which is, of course, in the construc- 
tion of the armature. A number of thin sheet iron discs are cut 
in the form of a wheel, with spokes projecting beyond the rim, 
or they may not project as desired, or there may be also inter- 
mediate projections, as shown in the figure. The core is built 
up alternately of these discs—one end of the spokes fitting into 
a groove in the shaft—and brass rings which fit upon the shaft 
and are coraparatively narrow. The core is wound longitudinally 
with insulated wire as shown, each section being separated by 
the spokes, and these being equidistant, the quantity of wire in 
each-coil is similar. The makers of these machines state that 
in their trials a shunt machine with an electro-motive force at 
terminals of 46°25 volts, and a speed of 1680 revolutions per 
minute gave a current of 74:2 ampéres, the external circuit 
having a resistance of “62 ohms. The armature resistance of a 
shunt machine is ‘079 ohms, of the field magnets about 7°79 
ohms, whilst the similar resistances in the series machine are, 
armature 1 ohm, field magnets 1 ohm, the electro-motive force 
of the latter being about four times that of the former. 

The Lumley exhibit also includes a new arc lamp, Fig. 5. The 
figure shows the action of the lamp. ring clutch on the upper 
carbon rod is tightened or loosened by the differential action of 
the solenoids A A and B, excessive action being moderated by 
the use of a dash-pot D. 
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LETTERS TO THE EDITOR. 


PATENT LAW. 

S1r,—The general consensus of opinion with which I, on the 
whole, agree, appears to be that the Government Patent Bill is an 
important advance upon anything which has been heretofore pro- 
poss but itis marred by one great defect—the retention of the 

eavy renewal taxes of fifty and hundred pounds. Evidently the 
Government are not prepared to surrender the income which is 
anticipated from the payments, and equally evidently inventors and 
ame will not be satisfied with a system which exacts so 

eavy payments upon patents for all inventions, be they important 
or trivial, profitable or not. More than one device has been sug- 
gested for avoiding the evil of this unequal incidence, such, for 
instance, as the proposal to grant patents for different periods, 
according to their merit, to be determined by examiners ; but to this 
there seem to be insuperable objections, especially in the certainty 
thatany applicant who did not receive a grant for the maximum term 
for his invention would always remain a dissatisfied man, convinced 
that he had been unjustly used. There seems to me, however, to 
be another possible system, to which I do not, on the face of it, see 
any valid objection, and which is, briefly, this : Let every applicant 
receive his patent for four years, at the cost, and on the conditions, 
and in the manner proposed by the Government Bill now being 
discussed ; and with the same amount, and no more, of preliminary 
examination. This being, in my opinion, one of the strongest 
points in favour of the Bill. 

In, say, three years and nine months, let the patentee give notice 
of his intention to prolong his patent, paying with such notice a 
fee of, say, £2. During the following three months his application 
would be considered by a staff of sufficiently capable examiners— 
whom it should not be difficult to obtain—and who would deter- 
mine the amount which he should pay for the extension of his 
patent to seven years. Such payment should in no case exceed £50, 
and the amount determined would be proportioned to the character, 
importance, and value—present and prospective—of the invention. 
Should the applicant consider the amount so fixed to be too high, 
he should be at Jiberty to abandon the proposed extension ; but his 
patent should, in such case, remain in force for, say, six or twelve 
months longer in consideration of the fee paid by him in applying 
for its extension. If he make no such application, of course the 
patent would lapse at the expiration of the four years of its 
original grant. As the seventh year approached its termination, 
of course the same course would be adopted, the maximum limit of 
payment demanded from the patentee being one hundred instead 
of fifty pounds. 

Now, Sir, it seems to me that some such system as that indicated 
would possess the inestimable advantage of pleasing everyone. 
The Government, whilst reducing in most cases the amount of the 
fees paid at the end of the third and seventh years, would 
lose nothing, for the reduction would be more than recouped to 
them by the very much larger number of patents than at present, 
which would be continued, if at a lower cost, but which would un- 
questionably be dropped were the present payment of £50 insisted 
on. The patentees, on the whole, would also be satisfied. He 
who was allowed the renewal of his patent for, say, £5, would have 
a consolation for the apparent slight put upon his invention in the 
smallness of the amount which he would have to pay; whilst he who 
was assessed at the maximum amount of £50 would havethe satisfac- 
tion of knowing that his invention stood so well the examination 
of the assessors that they put the highest value in their power 
upon it; whilst even if he declined to pay the sum fixed, as being 
larger than he expected, he would at least have some short exten- 
sion of his term in return for the fee paid by him. 

Of course, I assume that the patentee has a right to the exten- 
sion of time sought by payment of the amounts fixed. The 
examiners and assessors should have the power, though not, per- 
haps, the right, of taking information from the _ oye as to the 
present and prospective value of his invention before fixing the 
amount of his tax. 

If you think, Sir, that my scheme has any merit, I should be 
glad to see it inserted in your paper, and I enclose my card, from 
which you will see that Iam not without considerable experience 
asa PATENT AGENT AND ENGINEER. 

London, April 23rd. 


[We publish our correspondent’s letter, not because we think his 
scheme possesses any merit, but because we wish to see all the 
questions raised by the new patent law fully threshed out. Weare 
quite at a loss to understand on what basis the proposed assessors 
are to work, for the income derived from any patent worth pro- 
longing must be out of all proportion to the fees. Cases would 
arise again in which an income of, say, £10,000 a year was 
derived from one patent, while £50 a year was drawn from 
another. If the first patentee paid £30, the second ought to 
Pay shillings. Does our correspondent mean this? 
—ED. 


PATENT AGENTS. 

S1r,—It was fondly hoped by the promoters of the Institute of 
Patent Agents that amongst other improvements a higher tone 
would be infused into the profession, and that we should hear of 
no more “scandals.” I remember that some letters ap) in 

our columns a few months back, the writers of which rather 

ughed at the whole affair, and predicted that it would not prove 
particularly useful. The Council has now a grand opportunity of 
showing whether their zeal for the honour of the profession is real 
or simulated. Permit me to ask what course they intend to adopt 
with regard to the patent agent who went the other day to the 
Patent-office search room, armed with a shilling and a pen-knife, 
and made a surreptitious erasure in a specification to hide one of 
his own blunders? I do not mention his name, but I suppose the 
facts are pretty well known in Chancery-lane by this time. He 
was detected, and is now, of course, deeply penitent. He was 
always looked upon as a most res} le man. Honesty. 

Chancery-lane, April 24th. 


STRAINS ON SCREW-SHAFTS. 

Sir,—Your short criticism upon my remarks in the discussion on 
Professor Greenhill’s paper appears to invite a reply. I may, 
perhaps, take a future opportunity of expressing my views on the 
whole subject at greater length, and I hope more clearly than is 
possible in the short time available at these meetings, when all 
that can be done is rapidly to state leading facts and ideas upon 
one side of a question, and therefore certainly in a more dogmatic 
style than might be expected if unlimited time, and previous know- 
ledge that the subject would arise, had been at my command— 
although I guessed that theoretical investigation would certainly 
lead to an advocacy of hollow shafts—against which I have, in the 
opinion of some of my good friends, a craze—and I therefore 
brought with me the results of my latest experiments. 

I propose to confine myself here to pointing out that, after all, 
the sole question is whether my views are practical—i.e., correct. 
I cannot even accept thé position so happily expressed by my 
friend, Professor Kennedy, to the effect that failures were evidence 
of want of scientific knowledge, and that a proper application of 
scientific principles would avoid failure, as, in my opinion, there is 
a hard-and-fast line between science and practice—viz., in our 
knowledge, which is purely experimental, of the strength and 
capacity for endurance of materials generally—the latter being the 
question here. 

I perhaps may mention, as the reverse to be implied, 
that I am not only competent to perform the schoolbo: cula- 
tions necessary to show that for all static strains the hollow form 
; no one is — careful than I 
es every detail of my work, even in repeati 
work, I only decline to ignore the results of 


is generally preferable, but probabl 
am to check by 
old and successf: 


experience. You have aptly summarised the position in the words, 
‘*way of proving the value of a structure never intended to be 
subjected to such a strain.” It is true that the shaft of a screw 

ti is not intended to bear transverse strains, but unfortu- 
nately they have to be borne, and I have obtained distinct evi- 
dence by treatment with acid of large shafts from long ships that 
the transverse strains which are probably far within the elastic 
limit at first, have at length taken the form of often-repeated 
actual flexure. This is probably the ordinary course of deteriora- 
tion of any elastic body which, like a spring, ultimately fails if its 
work is severe. 

Now I must “‘ dogmatise” a little by stating that I consider that 
experience has amply shown that the only form of test which 
shows within available limits of time whether the material or 
form of it is of a nature to endure this kind of distress more or 
less well, is the test by transverse flexure produced by shock, as 
merely static tests, though taking extension, &c., most carefully 
into account, would certainly indicate the use of not only the 
hollow form, but of a much harder material than that which 
experience has shown to be most suitable for the purpose. 

heffield, April 24th. EDWARD REYNOLDS, 


ON THE LOSS OF USEFUL EFFECT BY FRICTION IN HYDRAULIC 
PRESSES. 

Srr,—By most experimenters with hydraulic presses it seems to 
be tacitly assumed that the only or principal loss of useful effect in 
such machines is that due to the friction of the leather collars. 
Now I cannot but think that this assumption must be erroneous. 
The frictional loss, 
as determined by 
Messrs. More and by 
Rankine, was about 
20 per cent. of loss; 
but Mr. Hick, of 
Bolton, obtained re- 
sults very much less 
than this, As the 
result of sixteen ex- 
periments under dif- 
erent pressures, he 
found the amount of 
frictional loss to be 
only about 1} per 
cent., and this is now 
ogee 4 allowed to 

a fairly accurate 
representation. 
Hick’s experiments 
show pretty clearly that the extent of the collar ‘‘ bearing” on the 
plunger does not affect the amount of friction. By “bearing” on 
plunger is presumably meant the area “‘intended to bear,” for 
whether it does or does not bear cannot of course be observed. 

Now we know that so very small a percentage of loss as 1} per 
cent. does not account for the loss of useful effect so often observed 
in hydraulic presses, and I have come to the conclusion that the 
main cause of the loss arises from the friction generated by 
reason of the excentricity of the resultant of the pressure 
on the outer end of the plunger. This may be shown as in the 
figure. Let P be the resultant of the load on the plunger acting 
parallel to the axis of the cylinder, and let Q represent the resultant 
of the pressure of the water on the plunger. ‘The direction of Q is 
parallel to the axis of the cylinder. Let rand s be points in the 
respective directions of P and Q. When Q is equal to P there will 
be a couple whose moment is (P or Q) x rs, and being left-handed, 
the veep od will be pressed against the cylinder at the points a and 
c. For this couple substitute another couple acting as at cn and 
an normal to the axis of the plunger. Now let the pressure of 
water on the plunger be increased so that the plunger may be in a 
state bordering on motion. The whole of the friction at a and c 
will then be developed, as well as that of the leather collar. The 
direction of the resistances at a and ¢ will be inclined to the 
normals respectively at the limiting angle of resistance, ra and rc 
being each the resultant of the normal force na nc, and of the 
tangential force of friction f. The resultant of the friction at a 
and c will be equal in amount to 2rn, and its direction will be 
that of the arrows ff, and its line of action will be along the axis 
of the plunger. The resultant of the friction of the collar will also 
act in the direction of f, and have its line of action in the axis of 
the plunger. C. H, RoMANES. 

London, April 13th. 


THE IRISH MAIL CONTRACT. 

Sir,—I have read with some amusement a letter signed 
“J. G. B.” in your paper of the 20th inst., in re the Holyhead 
mail contract. A little knowledge is a us thing, and he 
has evidently been “crammed.” It may be true that the four 
express boats have made each a selected e in the time he 
named, choosing perfectly calm days, favourable tides, and fired 
with hand-picked Welsh coal; but on the occasion of the Lily’s 
trial, at any rate, the mail boat Munster, with a dirty bottom, on 
her ordinary day trip, beat the Lily by several minutes; and in the 
case in which he says the Violet beat the Connaught, “in a strong 
head wind and heavy sea,” he has simply transposed the names. 
By the bye, how the Violet, crossing to and from Holyhead on the 
same day, could have a strong head wind and heavy sea both ways, 
I leave him to explain. There is nothing wonderful in a big boat 
beating a small one in heavy weather; and the tonnage of the 
express boats is, as your correspondent says, 1137, that of the mail 
boats 2039 tons. No engineer now reckons by nominal horse- 
power. The express boats’ cylinders are 78in.; the mail boats are, 
two of them 96in., and two 98in. All have common engines and 
jet condensers; and it is in bad weather that people want to cross 
the Channel with comfort and regularity. In such weather no 
practical man will expect, ¢.y., Britannic, with her 5400 I.H.P., to 
compete with Alaska, which is 2000 tons larger, and indicates above 
10,000-H.P.; and so with the express mail boats. As to ‘‘ extor- 
tionate fares” vid Kingstown, it is quite true that the North- 
Western Railway Company did exact extortionate fares for the 
railway journey until the Railway Commissioners compelled a 
reduction. The difference of sea fare between Dublin — y Kings- 
town and Holyhead is only 2s. I may add also that the railway 
company admit that during the past two years their boats have 
nine times failed either to start or to enter Dublin river; in twenty 
years no such thing has occurred to the mail boats. On Monday 
night fortnight the mail boat Leinster, on the night passage in a 
S.W. gale, beat Violet more than an hour. 

Let me add that I have no pecuniary interest of any kind in 
either the railway or steamboat company, but am a lover of 

Farr Pray. 


SAVED BY THE COLLISION BULKHEAD. 

Sir,—There was launched from Pointhouse Slip Dock one day 
last week, after extensive repairs, the screw steamer Ardandhu, of 
1190 tons gross, belonging to Messrs. M’Laren, Crum, .and Co., 
Glasgow. This vessel, it may be remembered, while on a voyage 
from Tarragona to Liverpool, came into collision with the Kron- 
prinz, a large German screw steamer, on the 1st March last. The 
collision occurred during a fog, near Cape Sines, about fifty miles 
from Lisbon, and was of so violent a character that the Kronprinz 
sank in a short time after the occurrence. All the crew, however, 
were fortunate in getting on board the Ardandhu, which was only 
preserved from a similar fate by the presence of her water-tight 
collision bulkhead. This part of her structure behaved most 
admirably under what would appear to have been most trying and 
momentous circumstances. The damage being mostly under water 
the extent of it was not at the time known; but when the vesse 
had safely reached Lisbon, it was found on beaching her that the 
whole of the forefoot back almost as far as the peak bulkhead and 
up to the water-line, had been virtually carried Suey, thus laying 


the peak compartment completely open to the sea, and rendering 
pumping useless, 
ter lightening the vessel forward by jettisoning part of the 
cargo—about 100 tons — the vessel proceeded towards Lisbon, 
steaming at the rate of seven knots an hour in order to overcome a 
strong current. When beached it was found that the damage to 
the bows was of an ptionally severe t e rounded 
portion of the keel, together with three or four of the strakes of 
plating above it, were wholly carried away. The twisting and 
curvature of the portions of plating left on the vessel showed that 
the iron used in the construction must have been of first-class 
uality. Indeed, in this respect the material more resembles steel 
than the iron generally employed in ships’ hulls. It is also note- 
worthy that the bulkhead. although exceptionally far back from 
the stem, and therefore less rigid owing to the greater breadth, 
remained perfectly waterproof throughout the ordeal of the 
collision and the subsequent steaming to Lisbon. Although the 
pressure must have been excessive, we are assured that not a single 
rivet in the whole bulkhead was as much as disturbed. This and 
other like facts reflect the highest credit on the original workman- 
ship of the vessel—which was built in 1879, by Messrs. Henry 
Murray and Co., of Port Glasgow, her dimensions being 235ft. x 
31ft. x 17ft. Temporary repairs were effected in Lisbon by native 
workmen, under the superintendence of Mr. James Donaldson, 
consulting engineer for the owners, and on the 25th March she left 
Lisbon, and arrived safely on the Clyde on the 31st. Very heavy 
weather was experienced on the passage, but on the vessel’s arrival 
the whole of the repair work was found on examination to be 
perfectly intact. Messrs. A. and J. Inglis, of Pointhouse, on 
whose slip dock the permanent repairs have been executed, have 
e experience in rectifying the damage done to vessels — 
collision and stranding. Their officials point to this case of the 
Ardandhu as one of the most interesting illustrations of the value 
of collision bulkheads, backed by g workmanship, that they 
have ever had to do with, DUMBARTON, 
April 23rd. 


THE REMOVAL OF REFUSE BY TRACTION ENGINES, 


Srr,—I venture to trouble you with this letter to address an 
inquiry to your readers, the answer to which, if satisfactory, may 
lead to the development of a branch of engineering manufacture in 
a new direction. 

In Birmingham the refuse is collected by vans, the excretal por- 
tion in galvanised iron pails, and the dry household rubbish ina bin 
at the back of each van. These vans are drawn by horses, but we 
think that the work ought to be done much cheaper and better by 
traction engines, if we can find the right sort. The vans make 
their rounds between 9.30 p.m. and 10 a.m, It would be intoler- 
able to have night made hideous by such noises as are usually 
uttered by these engines. Silence is an absolute essential, both as 
to the exhaust, the wheels, and the working parts. 

At present our vans each hold eighteen pans, and nearly a ton of 
rubbish.. They weigh when loaded about 3 tons. But to work 
economically the engine should draw a much larger van, ager 4 
when full, 10 to 12 tons. Some of our streets are very hilly, wi 
rises of about 1 in 20. The engine would have to go along some 
rather narrow streets. 

If any of your readers can tell me of an engine which is 
simple in construction, easy in driving, silent in motion, and 
economical in working, and can let us see it in operation, it may 
lead to business. R. F, MARTINEAU, 

Chairman Interception Sub-Committee, 
Montague-street Wharf, Birmingham, April 23rd. 


CONVICT EMPLOYMENT. 

S1r,—To sixteen projects for employing convict labour which 
were before the recent committee, one may add the construction 
of head reservoirs for rivers. 

Dams of the type given in your number of 13th inst. are much 
wanted in our hill gorges to equalise the flow of streams, reduci 
floods, and increasing water power. The massive, concentra 
work required, seems well suited for the prolonged employment of 
slow, unskilled labour, under close supervision. 

A convict barrack might easily become a factory on the comple- 
tion of the dam, and the rental which Government might be em- 
powered to charge mill owners whose coal bills were red 
might tend to recoup the original cost of convict maintenance. In 
dealing with such a general scheme, the State would be able to 
still the raging of petty local interests, and preclude litigation. 
The rivers to be first chosen would be those whose efficiency could 
be most increased by source-damming. Your readers will know 
them. Such employment, unlike harbour work, would be almost 
uninterrupted. ial hours are apt to clash with convict routine, 
and a seldom-recurring spring tide may thus be missed. 

The chief reason for carrying out sea work by convicts seems to 
be that, if harbours were not made thus, they would eaev 
remain unmade. W. Mz OC. 

Edinburgh, April 20th. 


WOLVERHAMPTON SEWAGE.—In further reference to the para- 
graph which appeared in THE ENGINEER a short time since as to 
the appointment of an engineer for the purpose of reporting upon 
the subject, we understand that the Sewage Committee of the 
Corporation of Wolverhampton, after having had before them the 
names of several eminent sanitary engineers, have finely decided 
upon the selection of Mr. Edward Pritchard, C.E., of Westminster 
and Birmingham, and that gentleman has been instructed to make 
a personal inspection of the district, and also of the sewage farm, 
for the p' of reporting generally upon the sewage and also of 
the disposal of sewage. 


GLAsGoW INVENTORS AND THE PATENT BILLs,—An influential 
meeting of patentees and inventors was held in G w on Tuesday 
afternoon—Sir William Thomson presiding—for the purpose of 
considering the Patent Bills now before Parliament. It was 
unanimously to ition Parliament in favour of Mr. 
Anderson’s Patents for Inventions Bill. With reference to the 
Government measure the following memorial was adopted :—‘‘ That 
your petitioners have carefully considered the Patents for Invent 
tions Bill brought before your honourable House by the Righ- 
Hon. the President of the Board of Trade, Your petitioners believe 
that the passing of a sound measure of reform of the laws relating 

tents for inventions would not only be welcomed by inventors 
and patentees, but would prove most beneficial to the nation at 
large. Your petitioners, however, are of opinion that many of the 
provisions of the Patents for Inventions Bill (No. 1) are most 
unsatisfactory, and they respectfully suggest that the Bill should 
be so amended as to provide for (1), the appointment of three or 
more paid Commissioners in lieu of a Comptroller-General to 
manage the business of the Patent-office; (2) the extension of the 
term of patents to seventeen years at least; (3) greater facilities 
for securing prolongations of the term of patent rights for meri- 
torious inventions; (4) a substantial reduction of the amounts 
payable for continuation of patents and extension of the time for 
payment of the stamp duties to the fifth and tenth years respec- 
tively. Your petitioners respectfully suggest that the examination 
of applications for patents should be confined to questions of 
pe or priority of invention, but that the examining body 
should not have the power to refuse applications either on the 
ground of questionable novelty, or on the ground that the appli- 
cant’s inventions do not form matter for patents. The proposals 
to enforce the making of a statement of claims in the provisional 
specification, and to open the specification to public inspection 
before the grant of the patent, your petitioners consider most 
objectionable.” It was resolved that a deputation should 
wait upon the President of the Board of Trade, and impress upon 
him the necessity of amending the Bill in accordance with the 
above regulation, 
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RAILWAY MATTERS. 


SEVERAL new lines of railway from Chicago to the Atlantic are 
now in course of execution; six of them are to be opened for 
traffic ume 5 present year, while the rest are to be ready by 
January, 1884, 

A New Franco-Belgian railway is projected between Athus and 
the French Ardennes, the route by Florenville and Messempré 
having been preferred by the French military authorities. e 
a kilometres in Belgium are estimated to cost four million 

cs, 

A BILL promoted by the Great Eastern Railway Company was 
on Tuesday before a Select Committee of the House of Commons, 
pores to authorise the company to use a dept or market in 

is mm for the sale of fruit, meat, vegetables, and fish 
delivered from the Great Eastern lines. The Committee deter- 
mined not to sanction the use of the market. 

In the House of Commons, on the second reading on Tuesday of 
a Bill promoted by the Metropolitan District Railway Company, an 
instruction to the Committee to which it will be referred was 
carried = majority of 200 to 110, giving them power to insert 
in it a clause making it compulsory upon the company to pull 
down the ventilators, and to reinstate the streets von | aides 
upon terms that might seem reasonable to the Committee. 

THE Select Committee of the House of Commons on Monday 
considered the Bill to authorise the London and North-Western 
Railway Company to make new railways at Birmingham, called 
the Soho, Handsworth, and Perry Bar 5A unctions; a railway from 
Goldborne to Springbranch Junction; the Platt-bridge Junction at 
Wigan; and the Hindley Junctions at Wigan; and to vest in the 
company the undertaking of the Lancashire Union Railway 
Company. After a short hearing the Court decided that the 
preamble was proved. 

THE Federal Council has reported strongly against the proposed 
acquisition of the railways by the Govermnme The “ides 
expenses of Swiss railways, managed as they now are, do not 
exceed 55 per cent. of the s receipts, while the State lines of 
Germany swallow up 59, those of Austria 73, of Belgium 63, of 
Norway 74, and of Denmark 71 per cent. of their revenues in work- 
ing expenses. In view of these facts the Federal Council are of 
opinion that to purchase the railways would neither profit the 
State nor benefit the people, but they support a Bill for subjecting 
the accounts of railway companies to Government peer with 
power to limit the dividend. 

THE report of the Railway Commissioners for the year 1882 has 
just been issued. It describes the twelve cases that came before 
the Commissioners during the year. The judgments they delivered 
are given in an appendix, and other appendices contain a list of 
five applications made to the Commissioners in 1882 for the 
approval of working agreements with the results, and the judg- 
ment of Mr. Justice Denman and Mr. Baron Pollock on a case 
stated by the Railway Commissioners in the matter of the 
“Tharsis Sulphur and Copper Company, Limited, v. the London 
and North-Western Railway Company” for the opinion of the 
Queen’s Bench Division of the High Court of Justice. 


Ir is stated that one of the palace cars belonging to the United 
States Fish Commission started recently for California with a 
nger list of young fish numbering 18,000. The middle part 
an aisle running t ough the centre, and, in place of the seats 
on each side, were wooden ledges about 3ft. high, on which were 
on the tin fish tanks. The fish were not placed in the tanks 
led with water, as the motion of the train would dash the water 
about and destroy many lives among the young passengers, But, 
instead, about twenty fish were placed in gallon tin pails, and these 
a were put in the tanks, and then the latter filled with water. 
ith the carp, however, the water in the pails was sufficient, and 
the motion of the car tended to the circulation of air in the water, 
keeping it fresh. The attendants renewed the water every eight 
hours, and kept a careful watch to remove any fish that might have 
ed. The percentage of fish loss by death, however, was very small. 
THE Hounslow and Metropolitan Railway was inspected by 
Colonel Yolland, C.B., on Monday, April 23rd, on behalf of the 
Board of Trade, and will be opened very shortly. It commences 
by a junction with the Ealing extension of the District Railway at 
Mill Hill-park station, passes near Gunnersbury Park, through 
South Ealing, north of Brentford, crossing the Grand Junction 
Canal, and the Great-Western Brentford branch by a brick and 
iron viaduct, thence near Neyo | Park and through the northern 
part of Spring-grove to the High-strect of Hounslow, where for 
the present it terminates. There are stations at South Ealing, 
Broton-road—for North Brentford and Hanwell—Spring-grove, 
and High-street, Hounslow. The line will be worked by the 
District Company, who will run through trains from the Mansion 
House to Hounslow. The engineers are Messrs. Wells-Owen and 
Elwes, MM. Inst. C.E.; and the contractors, Messrs, Eckersley 
and Bayliss. 

THE accidents on American railways in Feb last are given 
as follows by the Railroad Gazette :—Collisions: Rear collisions, 
32; butting collisions, 17; crossing collisions, 3. Derailments: 
Broken rail, 24; broken frog, 1; broken switch-rod, 1; broken 
bridge, 5; spreading of rails, 4; broken wheel, 5; broken axle, 6; 
broken truck, 2; wash-out, 8; land slide, 2; snow, 5; accidental 
obstruction, 5; misplaced switch, 4; cattle on track, 2; flying 
switch, 1; runaway engine, 1; running off end of siding, 1; unex- 
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NOTES AND MEMORANDA. MISCELLANEA. 
THE metrical system is made compulsory in Havanna from July| THE re-opening of the Parkes Museum of Hygiene by the Duke 
next, of Albany takes place on Saturday, May 26th, in new premises, 


THERE were 2607 births and 1755 deaths registered in London 
last week, or 15°5 and 10°4 per hour respectively. 

From a recently printed list of members of the Institution of 
Civil Engineers it appears that there are now on the books 1347 
members, 1671 associate members, 524 associates, twenty-one 
honorary bers, and 774 students ; together 4337 of all classes, 

The Guardians of the Birmingham Proof House report that the 
number of barrels proved in 1882 was 771,597, which is a con- 
siderable increase upon each of the preceding two years. The 
yy barrels proved during the same period in Belgium was 


At Cobham Hall, near Rochester, workmen a few days ago came 
upon a large earthenware jar, which was found to contain between 
800 and 900 Roman coins in bronze, mostly of the fourth century, 
or about 100 years before the Romans left Britain, and are chiefly 
of the reigns of the Emperors Constantine, Constans, and Con- 
stantius. The spot where the coins were discovered was near the 
old Roman Watling-street, which ran through Cobham Wood 
towards London and the interior of the island. 

THE report on the Smoke Abatement Exhibition experiments on 
different coals burned in the grate of a Lancashire boiler shows that 
11°69 lb. of water at 83 deg. Fah. were evaporated with 1 1b. good 
Welsh steam coal burned at the rate of 11 bo Ib. per square foot of 
grate per hour. With feed at 84 deg. best round North-country 
steam coal consumed on a reduced grate at the rate of 20°87 lb. per 
square foot of gratesurface per hour, 11°14 lb. are given as evaporated 
per lb. of the coal, evaporation in both cases taking place at atmo- 
spheric pressure. 

A LACQUER of great elasticity, perfectly supple and not liable to 
peal off, is made in the following manner :—About 120]b. of oil 
varnish is heated in one vessel, and 331b. of quicklime is put into 
22lb. of water in another. As soon as the lime causes an 
effervesence, 55lb. of melted india-rubber are added. This mixture 
is stirred and then poured into the vessel of hot varnish. The 
whole is then stirred so as to be thoroughly mixed, then strained 
and allowed to cool, when it has the ap ce of lead. When 
required for use it is thinned with the necessary quantity of 
varnish and applied with a brush, hot or cold, preferably the 
former. This uer is useful for wood or iron ak for walls; it 
will also render waterproof cloth, paper, &c. 


BrroreE the Academie des Sciéncés, M. G. Lippman recently pro- 
to measure the resistance of a column of mercury by 
opposing the current induced by a rotating et 2 another 
mnmK , 

current measured by a galvanometer. Thenr KHtana? where 
K is a constant of the electro- etic apparatus, m the moment 
of the magnet, n its velocity of rotation, K’ the galvanometer 
constant, and H the horizontal resultant of local magnetic forces. 


i is determined by Gauss’s method. In a resistance of one to five 


ohms the fractional error would be, the author says, within one- 
tenth of 1 per cent. 

THE following velocities for wood-working tools are given by the 
Builder and Woodworker :—Circular saws, periphery of, t. to 
7000ft. per minute ; band saws, 2500ft.; gang saws, 20in. stroke, 
120 strokes per minute ; planing machine cutters at periphery, 
4000ft. to 6000ft. Work under planing machine 4;in. for each cut. 
Moulding machine cutters, t. to 4000ft.; squaring-up machine 
cutters, 7000ft. to 8000ft.; wood-carving drills, 5000 revolutions ; 
machine augers, ldin. diameter, 900 revolutions; do., 
diameter, 1200 revolutions; gang saws require for 45 super- 
ficial feet of pine per hour, 1-horse power; circular saws 
require 75 supa feet per hour, 1-horse power. In oak or hard 
wood three-fourths of the above -aenaaee 3 require l-horse power. 
Sharpening angles of machine cutters—adzing soft wood across the 
grain, 30 deg.; planing machines, ordinary soft wood, 30deg.; 
gauges and ploughing machines, 40 deg.; hardwood tool-cutters, 
50deg. to 55 deg. 

In their monthly report on the London water supplied by th 
companies during March, Mr. William Crookes, ERS. Dr. 
William Odling, and Dr. C. Meymott Tidy, say: ‘‘ In respect to the 
proportion of organic matter, as indicated by the determinations 
of organic carbon, it is interesting to compare the results afforded 
by the past month’s analyses with those obtained before and during 
the recent period of quite exceptional river floods. Confining 
attention to the five companies taking their supply exclusively 
from the Thames, the average amount of organic carbon -during 
the month was 0°152 part in 100,000 parts of water; the aver- 
age during the month of October, when the influence of the floods 
began to be felt, being 0°158 part. The average for the four 
months, preceding October and the floods, was 0°117 part; while 
the average for the four succeeding months, when the floods were 
at their highest, was 0°244 —this last and highest average, 
corresponding to less than half a grain of organic matter per gallon 
of water, with a maximum in any individual sample, out of the 
sixty-eight averaged, falling short of three-quarters of a grain.” 

TAKING the consumption of coke in the production of pig iron 
in the United Kingdom in 1882, at 23 cwt. per ton of iron made, 

timated that Cleveland used 3,091,947 tons, West Cumber- 


er 36. Broken connecting-rod, 8; broken truck not g 
lerailment, 1; broken wheel not cavsing derailment, 1; broken 
tire not causing derailment, 1; broken axle not causing derail- 
ment, 3; broken piston-rod, 1; runaway engine, 1; cylinder head 
blown out, 1; cars burned while running, 2; total, 184. Three 
collisions were caused by the wrecking of other trains, three by 
misplaced switches, three by fog, two by trains breaking in two, 
one each by mistakes in orders, by a flying switch and by cars care- 
hen | left on the main track. The proportion of collisions to the 

: ber of accidents is unusually small. Of the accidents 
given 112 are recorded as taking place in daylight and 60 at night, 
while in 12 cases the time is not Nefinitely fixed. 

THE following is given by a correspondent in the Railroad Gazette 
for finding how many cut rails to order, or how many will be 
required on a given curve, so that sleepers may remain parallel and 
joints opposite. Let g = gauge of track, let R = radius of inner 
rail, then R + g = radius of outer rail. Then for a whole circle 
of 360 -! 2a (R + g) = length of outer rail, 2* R = length of 
inner rail, Let d = difference in length of inner and outer rails, 
then d = + g)—2e% R= For standard gauge 
g = 4ft. Shin. and d = 29°58ft. But an ordinary curve is only 
part of a circle. For a curve whose central angle is m degrees 
a= 29° 2958 __ 9.996 

360 Make m = 1 and we have d 360 986in. 
For all practical grog it is correct to allow one inch for each 
degree of central angle. It will be noticed that R immediately 
disappears from the equation, That is, it is immaterial whether 
our curve is a 1deg. or a 6 deg. curve, a simple or compound curve. 
The total central angle will show us how much the joints will run. 
For instance, if we have 870ft. of 4deg. curve, the central angle 
persone A | this curve is 8°70 x 4deg. = 34°0deg. Hence the 
outer rail will be 34’8in. longer than the innerone. “tho correct this 
we shall require eleven rails 29ft. Qin. long, and one rail 
29ft. 10;;in. long. The latter can be cut from a 30ft. rail. The 870ft. 
of curve will require twenty-nine 30ft. rails on the outer side, and 
we have twelve cut rails to put in the inner side, leaving seventeen 
whole rails for the inner side, or one cut rail to one and a-half 
whole rails for the inside. These should be arranged in ones and 
two alternately. To ascertain how many cut rails will be required 
on a given section of railroad, find the total amount of curvature 
on the section, then allow one inch to a degree. If the cut rails 
are to be 3in. shorter than the standard rail, we shall require one- 
third as many cut rails as there are degrees of curvature on the road, 


it is 

land used 1,151,358 tons, South Wales used 1,015,f01 tons, North 
Wales used 56,020 tons, South Staffordshire used 458,209 tons, 
North Staffordshire used 364,684 tons, Lincolnshire used 231,795 
tons, Lancashire used 900,150 tons, Northamptonshire used 220,932 
tons, West and South Yorkshire used 321,141 tons, Derbyshire and 


744, Margaret-street, W. 

THE prizes and diplomas awarded to exhibitors at the ae 
Palace Electrical Exhibition of 1882 were distributed on W 
day by the Duke of Teck. 

THE work of altering French lighthouses for the adoption of 
the electric light has been begun with those which guide into the 
— ports, and those which give warning of the most dangerous 
rocks, 


ON Saturday last Messrs. Oswald Mordaunt gna Co, South- 
ampton, launc a iron sailing ship tons register 
named the Albyn—length, 284ft.; breadth, 40ft. 3in.; depth of 
old, 


On the 19th inst., Messrs. Earles’ Shipbuilding and Engineering 
Company, Limited, launched from their yard the steamship Bolama, 
built for the Empreza Nacional West African line of steamers— 
length p.p., 180ft.; breadth, 26ft.; depth of hold, 13ft. 6in. 

Tue Vellatta, a new steel barque of about 900 tons register, 
launched on the 9th inst. from Messrs. John Reid and Co.’s yard, 
Port Glasgow, while coming up the ney od on Monday in ballast? 
under a capsized about seven miles w Glasgow. The crew 
were savi 


Ir is stated that one Edison dynamo-electric machine supplying 
250 Edison A lamps, and one Ferranti machine, which is driven at 
about 2000 revolutions, and supplying about 370 Swan lamps of 
normal size in the Aquarium Exbibi ition, consume over 90 indi- 
cated horse-power. 

ACCORDING to official information received by the Commissioners 
of the Exhibition, the Imperial German Government—who were 
invited by the k.k, Austrian-Hungarian Ministry on Foreign Affairs 
—have consented to exhibit at the Vienna Electrical Exhibition, 
and arrangements are being made accordingly. 

On Saturday, 21st inst., the King of the Belgians opened the 
new Musée Commercial, Brussels, where are, or are to be, deposited 
samples of the indigenous produce of other countries, and of 
articles suitable for export, as well as documents relating to con- 
tracts in the capital, the country, and abroad, 

On Friday last, James Scott, who is employed at the ae 
ing works of Messrs. Wigham, Richardson, and Co., Low Walker, 
was presented with a diploma and medal from the Royal Humane 
Society, together with a purse of gold subscribed by those in the 
works, as a mark of appreciation of the courage and bravery dis- 
ecg by Scott on six different occasions and in saving seven lives 

rom drowning. 

On Wednesday, 2nd May, the representative of the Belgian 
Minister of Public Works will receive offers for the supply of bar 
iron and articles in wrought and cast iron in exchange for scrap. 
On the same day at noon, tenders will be received at the State 
Railway Works, Mechlin, for the supply of parts of wagons in any 
oak, not American. Particulars of both may be obtained at the 
Ministry of Public Works, Brussels. 

A NEW floating grain elevator, with two sets of boilers of 
100-horse power each, was inaugurated at Bordeaux on the 7th inst. 

M. Fargue, engineer, representing the French Minister of Public 

orks. Fifty tons of wheat were unloaded, weighed, screened, 
cleaned, and loaded on to a lighter in twenty minutes; and 25 tons 
were transferred from a vessel to the second floor of the warehouse 
in ten minutes, besides being screened and weighed. 

On Tuesday a.Select Committee of the House of Commons 

a Bill, promoted by the Metropolitan Board of Works, 
authorising that body to carry out such alterations in the existing 
bridge across the mes at Hammersmith as will practically 
amount to its re-construction. The Rill empowers the Board to 
construct a wooden bridge across the river for the use of traffic 
— the time necessary for the completion of the proposed 
works. 

Two competing schemes in Parliament this session, for the 
supply of water to a large part of Flintshire, have been before a 
Committee of the House of Lords last week and this. One scheme 
was the Flintshire Gas and Water—the engineer being Mr. Bate- 
man, C.E.; and the other the Hawarden and District Water—the 
engineer being Mr. Robinson, C.E. The Committee decided to 
pass the scheme of the Hawarden Company, and threw out that of 
the Flintshire Company. 

THE Belgian Chamber of Representatives has taken into 
consideration the report of the Permanent Committee of Industry, 
embodying the votes passed at the Li¢ge Congress of 1881. All 
these votes have been rejected as involving the Government in too 
great expense, excepting one, the adoption of a uniform toll on 
canals. At present these dues press heavily on Belgian cval- 
masters and manufacturers, while English goods arriving by the 
Scheldt and canals pay next to nothing, French and German 
products also entering with little expense. 

On Sunday afternoon a cyclone passed over Beauregard and 
Wesson, Mississippi. In Wesson, 200 dwellings, mostly inhabited 
by factory operatives, were wrecked, 12 persons were killed, 
a4 were injured, and three children are missing. Bea‘ was 


entirely destroyed; not one building remains standing, 23 persons . 


were killed outright, 17 were mortally wounded, and 90 more 
seriously hurt. Tillman was also destroyed, and West Point much 
damaged, several persons being killed and injured. ical assist- 
ance was sent from the neighbouring towns, 

On the 20th February last the vertical boiler of a steam digger, 
or navvy, burst while at work in a railway cutting now being made 
+ High Blantyre with East Kilbride. The fire-box and 


Notts used 512,595 tons, Shropshire used 92,546 tons, Gl 
shire, Wiltshire, &c., used 55,200 tons; total of coke, 8,472,378 
tons, representing about 14,120,627 tons of coal, to which must be 
added coal consumed in Scotland, say, 2,300,000 tons, or a total of 
coal, 16,420,627 tons. The British iron trade report, however, 
adds that it is probable that the average yield of the United 
Kingdom will be nearer 56 to 57 per cent. of coke per 100 of coal, 
60 per cent. being, indeed, about the best average result that is 
obtained in the coke manufacture. It is probable also that the 
average consumption of coke per ton of 2, yo will, in the 
country generally, be nearer 25 than 23 cwt. e foregoing figures 
are, therefore, subject to these two modifications. 


A NEW method of bleaching paraffine is described by M. de 
Molon in the Corps Gras Industriels. It is said to be more rapid 
and less expensive than the older methods and incurs no waste. 
It consists in the filtration of the rough paraffine, which is 
subjected in a boiler to the action of lime, there being added about 
five per cent. of its own weight of sulphide of sodium and water. 
The mixture is let cool in order to allow of the solidification of the 
layer of paraffine; it is then washed with boiling water and then 

ressed, The sulphide of sodium may be replaced by 10 per 
cent, of lime in powder. After boiling for an hour the mixture is 
filtered, and is treated as above with amylic alcohol. The residues 
from these operations are preserved in order to be treated sub- 
sequently by an acid—for instance, hydrochloric acid or sulphuric 
acid, The action of these acids is to form with the base a salt, 
and consequently to liberate the carburetted oily substances. The 
paraffine and the amylic alcohol are then set free by the process 
of distillation. The inventor remarks that in place of sulphide of 
sodium and lime other sulphurous combinations could be used. It 
is further stated that after the performance of the operations 
which have been described, the action in a suitable apparatus of 
sulphuret of carbon, of amylic alcohol, or other dissolvents, can 
be substituted for the filtration by means of animal charcoal, 
which has hitherto been customary. Care should be taken that 
the liquid intended to be used in the filtering process should be 
made as cool as ible. After this treatment has been carried 
out the paraffine has only to be filtered and pressed. 


to 

the outer part of the boiler were connected by a 2in. stay bolt. 
The head of this came off; hence the explosion. When there is 
anything remarkable or eccomanan f in the cause of a boiler explo- 
sion, it is well to have a proper and full report upon it; but nobody 
on earth, other than the Marine Department of the Board of 
Trade, could tell why it was necessary to have a two-colour 
24in. x 18in. sheet of lithograph drawings of the boiler, and full- 
size views of the bolt, in this ludicrously simple case. 


Ir is announced that it has been decided to extend the electric 
lighting plant established in the salt mines of Maros-Ujvor 
—Hungary. There are at present installed fourteen arc lamps, to 
which there will now be added fourteen more are lamps of 600- 
candle power each. The arrangement will be carried out in such a 
manner that the new lighting plant will be fed by a separate 
electric machine for alternate currents, but both the old and new 
machine will be driven by a common steam engine. The new 
installation is to be pee | out by the electro-technical establish- 
ment of Messrs. Ganz and Co., of Budapest, with their own electric 
machines and lamps—system Zipernowsky. The same firm has 
signed a contract for the electric fighting of the telegraph offices, at 
Budapest, with 200 Swan lamps, for ten years, 


THE watch committee of the Corporation of Nottingham have 
instructed the National ae Company to institute a system 
of electric fire alarms throughout the borough. An iron box with 
a glass face is fixed into a wall, and inside the box is an apparatus 
which is connected by wire with the central police and fire stations; 
to raise an alarm the glass in front of the iron box has to be 
broken. This breakage causes a strong spring to plunge forward, 
completing an electric circuit, which releases an armature carrying 
a red disc, indicating at the station where the alarm has been 
given, at the same time a bell rings in connection with all the fire- 
men’s houses, and the central station, so that the men receive the 
alarm at the same moment. The whole arrangement works auto- 
matically, and only from three to four seconds are lost from the 
time the alarm is given. The company have already placed boxes 
in fifteen busy thoroughfares, and geveral more will shortly be put 
in operation, : 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden. 

VIENNA.—Messrs. Gerotp and Co., Booksellers. 

LEIPSIC.—A. Twietmeyver, Bookseller. 

NEW YORK.—Tae Wittmer and Roarers News Company, 
31, Beekman-street. 


PUBLISHER'S NOTIOE. 


*,* With this week's number is issued as a supplement, a Two-paye 
Engraving of the Grasshopper Engines of the Tug-boat Henrietta, 
Every copy as issued by the Publisher contains this Sw t, 
and subscribers are requested to notify the fact should they not 
receive it. 


TO OORRESPONDENTS. 


*," In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing « 1d. postage stamp, in order that 
answers received by us may be forwarded to their destination. 
No notice will be taken of communications which do not comply 
with these instructions. 

*.* We cannot undertake to return drawings or manuscripts; we 
must therefore request ts to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, 07 con- 
taining questions, must be accompanied by the name and address 
of the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 

Nit.—There is no standard work on railway carriages and wagons. } 
is no treatise dealing fully with bar and guide 

ing. 

Dysawa.—-Pages-Miges “ On Electric Lighting,” published by Messrs. B. and 
F. N. Spon; and “ Blectric Light,” by J. W. Urquhart, published by 
Messrs. Crosby Lockwood and Co. 

W. W.—There is little or no information published concerning the manu- 
Sacture of paper car wheels. The process of ufacture is a ialit: 
and as pb Hy in some respects a secret. 


SUBSCRIPTIONS. 
Srom any newsagent in town or country 


If credit occur, an extra charge of two shillings and sixpence per annum will 
be made. Tue ENGINEER is registered for transmission abroad. 

Cloth cases for binding Tux Enoinger Volume, price 2s. 6d. each. 

A complete set of Tae Enorneer can be had on application. 


Subscriptions s.nt by Post-ofice order m by 
advice to the Publisher. Thick Paper Copies may be had, if preferred, at 
increased rates. 
Remittance by Post-office order, — Australia, um, Brazil, British 
Columbia, British Guiana, Hope, Denmark, 
pt, France, Germany, Gibraltar, Italy, Malta, Natal, Netherlands, 
ew Brunswick, Newfoundland, New Sou! 
Portugal, Roumania, Swi 
West Woast of Africa, 
India, £2 0s. 6d. 
Remittance by Bill in London.—Austria, Buenos Ayres and Algeria, 
5 ava, pore, & 
Mauritius, Sandwich Isles, £2 5s. , 


ADVERTISEMENTS. 
*," The charge for Advertisements of four lines and under is three shillings 
two rds one shilling odd lines are 


All except weekly advertisements are taken subject to this i 
Advertisements cannot be Inserted unless Delivered before Six 
o'clock on Thursday Evening in each Week. 
Letters relating to Advertisements and the Publishing Department of the 
yer are to be addressed to the Publisher, Mr. George Leopold Riche ; atl 
other letters to be addressed to the Bditor of Tax Enoinrer, 163, Strand. 
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MEETINGS NEXT WEEE. 
Iystrrotion or Crvit May Ist, at 8 p.m.: 
ry mi . Paper to be discussed, “‘ Resistance on wa: 
Curves as an ment of Danger,” by Mr. John Mackenzie, Assoc. 


g 


cluding lecture ‘‘ On the ——— of 
of Measurement,” by Sir 


the Combustion of Volatile Liquids with Open Tubes, 
| aw Watson Smith. ‘On Acenapthene,” by Mr. W. R. Hodgkinson, 


Society or Arts.—Monday, A 80th, at 8 p.m.: Cantor Lectures, 


Shimosé. ‘ A Simple Modification of the for Effecting 
by Glaser’s M 


forms ——, for power; the limited capacity of all reservoirs of 


DEATHS. 
On the 2ist inst., at Tempest-road, Beeston-' Leeds, Ropert 
McIntyre, for 25 years Manager of the Boyne Engine Works, Leeds. 
On the 2ist inst , at Bonchurch, I. of W., Toomas WittiaM RuMBLE, 
50. 


F.R.S.E., F.G.8,MLME., ac., 
On the 22nd inst., at Whithorn Pollokshields, in his 7lst year, 
accept of this 


Ropert Hakvey, sen., engineer. Friends will please 
intimation. 
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THE CHANNEL TUNNEL. 

Tue Select Committee of the Houses of Lords and 
Commons, consisting of Lords Lansdowne, Camperdown, 
Aberdare, Devon, and Barrington, and Messrs, Baxter, 
Peel, and Harcourt, and Sir Hussey Vivian and Sir 
Massey Lopes, met for the first time on Tuesday at West- 


these gentlemen was, we suppose, meant to be taken 


seriously, but it was very amusing. Indeed, until we 
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heard Sir Edward Watkin, we were not aware of 
how little can be said in favour of the construction of 


the tunnel, -_ from considerations of the aggrandise- | f 
ment of a = lic company, the only argument worth 
naming that he had to urge in its favour from the national 


point of view, was that if we lost command of the sea 
and had our ports blockaded, we could get food and 
supplies of all kinds through the tunnel. That is, of 
course, if France were on good terms with us. Now, not 
to mince matters, it so happens that France is the only 
Power that could possibly blockade our ports. Neither 
Italy, Germany, nor Russia could do it; and as for the 
United States, they having no navy, are out of the ques- 
tion ~~. Sir Edward Watkin’s fancy sketch of 
England being fed through the Channel tunnel while her 
foes lurk round her coasts, reminds us of the old tales of 
prisoners condemned to starvation, and fed by faithful 
friends through a straw thrust in at the keyhole. Sir 
Edward did not hesitate to push his arguments. He 
cited the cotton famine as an example of what might 
happen. Cotton rose during the American Civil War from 
6d. to 2s. 6d. per lb. “That was the effect of the blockade 
of one article.” The illustration was no doubt forcible ; 


but he wasted his opportunities by not going on | boil 


to point out that if we had had a Channel tunnel 
cotton could not have risen 23. a pound. We hasten to 
supply a further want in Sir Edward’s evidence, and add 
that if there had been a tunnel under the. Atlantic 
between. Liverpool and New Orleans, the chances are that 
cotton would have been cheap in spite of the war. 

Sir Edward Watkin dealing with traffic was not 
less amusing than Sir Edward Watkin dealing with our 
international relations. The tunnel is to lighted 
throughout by electricity, and well ventilated. Two 
hundred and fifty trains only per day will be run through 
the tunnel, and the speed of passenger and goods trains 
alike will be 45 miles an hour. But he did not say a 
syllable as to how the trains are to be drawn or the tuunel 
ventilated. On these points he was, as he always has been, 
discreetly silent. Like Mr. Micawber, he hopesnodoubt that 
something will turn up before the tunnel is finished. There 
are compressed air, and electricity, and fireless locomotives, 
and rope traction. It cannot, he probably argues, be 
possible that none of these things will do what has to be 
done. We have, over and over again, pointed out that the 
absence of any proper scheme for working the traffic of 
the tunnel ought to,be fatal toit. It ought to prevent 
the extraction of a single shilling from the pockets of the 

ublic. Concerning the military aspect of the question, 

ir Edward has somewhat peculiar notions. He proposes 
that 500,000 yards of concrete shall be made out of the 
chalk taken out of the tunnel, and that a fort shall 
be constructed out of this. We have heard it said that 
anything will do for a locomotive, and Sir Edward 
evidently thinks that anything will do for concrete. But 
what about Mr. Crampton’s plan? We understood that 
the chalk was to be pumped as “ milk” out of the tunnel. 
Is this milk good for concrete? The cost of the concrete 
fort would be £250,000. Sir Edward did not say who was 
or this sum ; but hehastened toassure the committee that 
in his —_— the railway companies would not be willing 
to pay the cost of maintaining a garrison in the fort. He 
also explained that although a private company ought to 


:|make the tunnel, because such a company would do the 
-| work quicker and better than the nation, yet the nation 


would be expected to buy the tunnel when it was finished! 
As to other Channel tunnels, he saw no objection to their 
construction, and he wound up by asking the committee to 
visit the works at both ends of the tunnel, which means 
two of those underground champagne luncheons for which 
Sir Edward has acquired considerable celebrity. They 
may be regarded as a specialty of his own invention. 
Taken as a whole, Sir Edward’s evidence was, as 
might be expected, that of the advocate; but we did not 
expect that it would contain so many absurd and weak 
arguments. Indeed, Sir Edward Watkin paid but a poor 
compliment to the intelligence of the committee, or to his 


: | own, when he said many things better left unsaid. 


He was followed by Sir F. Bramwell, who was, as he 
always is, attractive, interesting, ready,and amusing. He 
endorsed all that Sir Edward Watkin had said to begin 
with, a statement which promised well. Nor did the rest 
of his evidence belie this statement. He proposes to keep 
us safe from invasion by constructing a gigantic shot- 
sae arrangement at the end of thetunnel. There are to 

two steel portcullises, each weighing 100 tons, and a train 
on its arrival is to pass under the first raised by hydraulic 
power. Next the train is to be examined by Custom House 


: | officers to see that there are no foreign soldiers in it. The 


first-mentioned portcullis is then to be dropped and the 
second raised, and the train is to be passed on into 
England. This work is to go on all day, and the port- 
cullises are to be so coupled that when one opens the 
other shuts, and so on. e are not quite clear what the 
portcullises are intended to do; but Sir Frederick is of 
opinion that as a matter “of course, allowing for human 
fallibility, if the machinery was in good order such a plan 
as this would reduce the danger of constructing the tunnel 
to a minimum.” Nothing would give us more pleasure 
than to see Sir Frederick working two hundred and fifty 
trains per day, through his portcullises,and the Custom House 
officers searching the carriages for suspected soldiers, We 
fear that no traffic manager now alive would be found to 
undertake the work. A man will have to be specially 
trained to fill the post. 


THE SMOKE ABATEMENT COMMITTEE ON STEAM COAL, 


Ir formed part of the duty of the Smoke Abatement 
Committee to test fuels and boilers employed in raising 
steam. The investigation was carried out by Mr. D. K. 
Clark, who cee 9 a special report to be found in the 
volume recently issued by the Smoke Abatement Com- 
mittee. We — to say here something concerning 
this report, which, as it stands, requires elucidation on 
several points. No doubt Mr. Clark did all that could be 
done under the circumstances to secure trustworthy results ; 
but the figures he gives are so startling in some respects 


that it is much to be regretted he has supplied no data 
which will enable his readers to check his statements 
or accuracy. For the moment we shall confine our 
attention to the chapter which begins on page 134 of the 
volume. It is headed, “Report on Tests of Fuels,” and 
it commences by describing the boiler with which the work 
was carried out. Twenty-nine varieties of anthracites and 
Welsh coals, with three samples of artificial fuel and three 
samples of Newcastle coal, were tried. These Mr. Clark 
classifies as—Anthracites, 10; Welsh steam coals, 13; 
Northumberland steam coals, 3; patent fuel, 3. The tests 
were made with the short Lancashire boiler, set on Livet’s 
system, at Messrs. Clay, Sons, and Taylor’s printing works, 
Bread-street-hill, Queen Victoria-street. We ourselves 
tested this boiler for evaporative efficiency in 1880, and 
drawings of it will be found in Tuz Eneineer for May 
28th in that year. The trials made by Mr. Clark extended 
over three months. Each test was made in one day of 
about 74 hours, and the water was drawn from a — 
rectangular tank on an upper floor. The essence of Mr. 
Livet’s invention lies in — the boiler with very wide 
and deep flues, so as to give the heated products of com- 
bustion time to part with their heat to the water in the 


er. 
We shall take the most noteworthy result obtained first. 
Mr. Clark is responsible for the statement that in the 
twenty-ninth experiment, Aberdare Rhondda steam coal 
being used, he obtained an actual evaporation of 12°25 lb 
of water per pound of coal, the temperature of the feed- 
water being 60 deg., and the average pressure 61 deg. He 
gives the equivalent evaporation from and at 212 deg. at 
14:53lb. We do not say that this result was not really 
obtained, but we do say that such an evaporative efficiency 
was never obtained before; and the more carefully 
we consider what it means the more reason do we find 
for making this statement. The work done by the fuel in 
any steam boiler is divided into two principal portions, 
viz., first, heating the air required for combustion, and 
secondly, making steam. No information is supplied 
by the report as to the quantity of air passed 
through the grates; but inasmuch as the combus- 
tion was very complete, we may rest assured that it was 
not less than 20 Ib. per pound of coal. The air had to be 
heated from 60 deg. to that at which the products of com- 
bustion ceased to be in contact with the boiler. Unfortu- 
nately this temperature is not stated for the particular trial 
we are considering, but on another occasion we tind that with 
the same coal and the same boiler it was 3182 deg. We 
shall assume, then, that on the 22nd September, 1881—the 
day named—the temperature was 318 deg. The specific 
heat of air we shall take at ‘23 deg. Then (318-60) 
28=59°34 units carried away by each pound of air, or 
r pound of coal, 20x5934=1186 units) We have 
oot a this, loss by radiation from the boiler front and its 
setting; but this we shall neglect. Now each pound of 
steam from and at 212 deg. represents 966 units in round 
numbers, and 966 x 14°53=14,036 units. Adding to this 
the heat carried off in the products of combustion, we 
have 15,222 units per frond of coal. The value of the 
coal cannot possibly have been less than this, and must, if 
Mr. Clark’s statement is true, have been considerably 
more, for no allowance is here made for any waste. The 
total quantity of coal consumed was 833°28 lb., and there 
were 20 lb, of ashes, representing 2°4 per cent. Now the 
coal being smokeless, is very nearly pure carbon; the 
quantity of hydrogen in it must of necessity be bt small; 
but the theoretical value of pure carbon as a fuel is but 
14,500 units. Rankine gives, as the result of elaborate 


calorimeter laboratory experiments, the maximum effi- - 


ciency of caking coal as 15,837 units, and for a dry 
bituminous coal 15,370 units. The accuracy 
these statements has never been impugned. Putting 
things together, we tind then that the boiler at Messrs. 
Clay’s works was so efficient that at least 15,219 units of 
heat out of a possible 15,370 were utilised; and deducting 
the heat expended in warming the air, it would appear 
that the coefficient of efficiency of this boiler is not less 
than, in round numbers, ‘92. This is certainly the most 
marvellous result ever obtained with any steam boiler, 
and assuming it to be true, it would place Mr. Livet’s 
system of setting far in advance of anything of the 
kind ever invented. It may be worth while to add 
that in our own experience with steam boilers—which is 
not limited—we have not met with anything approaching 
this efficiency ; and furthermore, it is noteworthy that with 
a similar trial of the same coal burned in the same boiler 
carried out on December 6th, 1881, the evaporation was 
not 14°53 1b, but 13°07 Ib, from and at 212 deg. The 
difference—nearly 14 Ib. of water per lb. of coal—is bes d 
great; how is it to be accounted for? The rate at whic 
the fuel was burned on the 22nd September was extremely 
slow, averaging only 7°31 lb. square foot of grate per 
hour, and the rate of evaporation was only 26°30 cubic feet, 
or 1643°7 Ib. per hour. The heating surface of the boiler is 
not given by Mr. Clark ; we supply the omission. The boiler 
is 18ft. long and 7ft. in diameter, the tubes being 2ft. 9in. 
in diameter at the furnaces and 2ft. 4in. at the far end. 
Making a deduction for the bottom of the flues, the total 
heating surface is about 390 square feet, and the rate of 
evaporation was therefore only 4:21 1b. per square foot of 
heating surface per hour, or less than one-half a usual 
rate for Lancashire boilers; and lastly, we may say that 
our own experiment with Welsh coal gave a very indifferent 
result, the rate of evaporation being only 6°66 lb. of water 
per lb. of coal, the temperature of the feed being about 
60deg. In a succeeding experiment with coke we 
evaporated 8°12 lb. of water per lb., from 60deg. It is a 
t defect in Mr. Clark’s report that he supplies no 
information as to the way in which the trials with this 
boiler were carried out; whether he was present himself 
or acted by deputy is not stated. Neither Mr. Livet nor 
any of his representatives were present. Again, Mr, Clark 
speaks of cold feed-water, but during the trials we carried out 
the boiler was fel } y uu inspirator, and the feed was de- 
livered hot. Of course the steam used was drawn from the 
boiler, and the advantage gained was not as though the feed 
had been heated by waste heat; but even after this allow- 


‘ 
W. M. have no expervence Of gas coo g oves lo guude rou can j 
have a stove of almost any pattern from the gas company supplying your / 
house for 2s. 6d. a quarter, or 108. per annum; 8o it will not cost you much 
to try which of the stoves you name is the best. 
at the various railway stations; or it can, if preferred, be supplied direct 
‘rom the office on the following terms (paid in advance) :— 
Half-yearly (including double numbers)... .. .. £0 14s. 6d. 
Yearly (including two double numbers) .. .. .. £1 98. Od. 
Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the rates given below :—Foreign Subscribers paying in advance 
at the published rates will receive Tuk ENGINEER weekly and ; 
i charged one shilling. ine averages seven words. When an advertisd 
ment measures an inch or more the charge is ten shillings per inch. All ( 
single advertisements from the country must be accompanied by a post-office 
order in payment. Alternate advertisements will be inserted with ali 
actical but cannot be | uaranteed in such | 
4 
on, F.R.S., M. Inst. C.E. 
CuemicaL Socrety.—Thursday, May 3rd, at 8 om Papers to be read, ; 
“Ona New Oxide of Teliuriun, Tellurium Sulp oxide, a New Reaction 
transmitted by mechanical means. Wednesday, May 2nd, at 8 p.m. : 
Twentieth ordinary meeting, ‘* Electricity as a Motive Power,” by Pro- 
fessor George Forbes. . 
__________ 
minster, to consider whether Parliamentary sanction should 
or should not be given for the construction of the Channel 
tunnel. But two witnesses were examined—Sir Edward 
Watkin and Sir Frederick Bramwell. The evidence of 
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wmee ‘has been made there was an advantage gained. It 
tis impossible to make a report of this kind too precise. 

Weaving this extraordinary performance—one which 
stands without a parallel in Mr. Clark’s report—we may 
n to consider some of the results obtained with other coals, 
wand inasmuch as the temperature of the feed-water did 
mot vary, we shall take the actual evaporation. The best 
wresult got with anthracite coal was obtained from that 
ssupplied by the Anthracite Coal Company, the actual 
cevaporation being given at 11°89 Ib. The rate of evapora- 
ition was yet slower than that stated above; the least 
—— was at the rate of 6°841b. The best result got 
»with Welsh steam coal was that about which we have said 
:so much. The worst coal of the kind tested evaporated 
‘6°88 lb. of water per pound. Nixon's Navigation evapo- 
‘rated at Brixton pumping station 11°69 lb. The parti- 
-culars of the boiler supplied are inadequate; we are only 
told that it was a Lancashire boiler, 28}ft. long, with two 
33in. flues. Northumberland steam coal at its best did 
but 8°90 lb., while the patent fuel was by far worst of all, 
evaporating only 7°87 lh. of water per pound of coal. 

The report as it stands is interesting, and no doubt 
represents a great deal of hard work, but we cannot see 
that it possesses much value. It shows that, burned under 
-certain conditions of slow combustion and very moderate 
draught, such and such results were obtained; but it is 

ly necessary to say that in practice coals hardly ever 
ure burned under similar conditions. Instead of burning 
7 Ib. to 10 Ib. of coal per square foot of grate per hour, the 
usual rate is 15 lb. to as much as 20 Ib., and sometimes in 
marine boilers even more than this. The conditions would 
be entirely altered under such circumstances, and the 
results would also be changed. Again, no pains seem to 
have been taken to burn the coal really to the best advan- 
tage, the one object had in view being to burn it as slowly 
as possible, with the view to obtain the highest possible 
evaporative efficiency, while the quick steaming power 
of the coal, a matter of great importance, was over- 
. Clark has seen this, and supplements 
his table with certain deductions, pointing out, for 
example, that when the fire-grate was reduced in area and 
the rate of combustion augmented, the evaporative effici- 
ency rose; and although his table shows Northumberland 
coal in a very unfavourable light, he says, “ It may, there- 
fore, warrantably be concluded from the evidence of these 
tests that when the coals are treated according to their 
respective natures, and under the circumstances of the 
tests, the Northumberland steam coal was substantially of 
equal evaporative power, efficiency, and smokelessness 
‘with Nixon’s Navigation coal.” We give credit to the 
Smoke Abatement Committee for a praiseworthy endeavour 
‘to add to our knowledge of the value of various fuels ; 
ibut we can assure them that the time has long passed 
‘since such experiments as those carried out by Mr. Clark 
were of value. He could only go over old ground. It is, 
indeed, difficult to imagine how any set of experiments 
could be carried out with coal which would supply the steam 
user with information he does not now possess. Mr. Clark 
-of course carried out the work intrusted to him with skill 
and care, as far as the means at his disposal would let him ; 
but the following passage from his own report shows the 
precise value which Mr. Clark himself sets on his own 
figures :—“ In conclusion, on the Clay boiler tests it may 
be remarked that the fuel which may give the greatest 
degree of satisfaction to the intelligent stoker is not neces- 
sarily the mosi efficient for evaporation. A stoker places 
a high value on handiness, free burning, scarcity of clinker 
and ash, and on clinker, if there be clinker, that does not 
cling. For these reasons the Welsh steam coals as a class 
are preferred to the anthracites.” We may add that no 
one knows more about the relative value of coals than a 
thoroughly well-trained, intelligent fireman. There are 
many such, and it is to be regretted that they are seldom 
appreciated as they deserve; and that so little is done by 
steam users to raise up and encourage a class of men 
who have more power in their hands of saving or wasting 
coal than that with which they are credited. 


HOLLOW AND SOLID SCREW SHAFTS. 


Tue discussion which took place on the paper which was 
read before the Institution of Mechanical Engineers on 
the 11th inst. by Professor Greenhill, and printed in our last 
impression, was brief, but it was sufficient to direct atten- 
tion to a question of some interest. The paper leaned 
most distinctly on the side of hollow shafts, and as far as 
the disposition of the material from a mechanical point of 
view is concerned, the argument is indisputably in favour 
of the hollow shaft. Experience, however, indicates that 
for shafts employed in steamships, which are themselves 
far from being rigid, stiffness is an undesirable characteristic. 
There are certain not easily-definable qualities which must 
be included in a calculation having reference to the strength 
of screw shafts, and which indicate that the applica- 
tion of mechanical theory must be guided by physical 
considerations. 

If a shaft is to be employed in transmitting power to a 
distance over which it is to be supported on unyielding 
foundations, the argument in favour of the hollow form is 
almost as great as for the mechanically economical distri- 
bution of the material in a girder. Seeing that a hollow 
shaft with a hole of one-half the exterior diameter will 
have over 60 per cent. greater stiffness than the solid shaft 
of the same weight, the advantage in this respect is un- 
questionable. Very heavy shafting is, however, seldom 
employed on land as compared with its use at sea, and it 
is for the latter that some information more than at 

mt exists is required. On the other hand, if the 
ere shafts used in ships transmitted power without 
revolution, then there would be nothing to urge against 
the stiffness secured by the hollow form, for, of whatever 
material, the shaft might be expected to remain free from 
fracture caused by flexure of the ship, the latter being 
external to the shaft, and thereforé having its miaterial 
disposed to obtain stiffness without any view to, and 
at the expense of, flexibility. The flexure which the 
ship would experience with safety could, it follows, be 


jmposed on the shaft, for the changes from flexure in one | Academ 


direction to flexure in the other direction are never suffi- 
ciently rapid to impart a strain of the nature of a vibrating 
flexure of short range. The shaft, however does revolve, 
and this wholly changes the character of the strains visited 
upon it. If, for instance, we suppose a shaft to revolve a 
hundred times per minute, then it will be seen that any 
flexure brought about by the bending of the ship will 
be changed in sign at the rate of two hundred times 
per minute, and it is questionable whether this would 
not gradually destroy a shaft, even though the range 
of bending may always remain within the range of 
elastic flexure of the material of the shaft. The pe- 
culiar action on the material to which this rotation 
under a bending stress gives rise, may be said to par- 
take of a kneading character, and it may safely be 
said that if ordinary cart and wagon axles were subject to 
stresses of the same complicated sort, they would not long 
stand their work, though they are relieved of the severity 
of the impact strains to which they are subject, by the 
springs between them and their load. Such axles are, 
strained almost wholly in one direction, otherwise 
it would undoubtedly become necessary to give them 
greater sectional area until there came to be as t an 
apparent or seeming disparity between the static strength 
of the axle and the work to be done by it, asin the case of 
a railway axle. The ter the stiffness of a screw shaft 
the greater will be the tendency to locate the destructive 
bending near the bearings, where the diameter is some- 
what lessened, and in the case of the hollow shaft, as shown 
by Professor Greenhill, the rigidity of such a shaft carried 
in bearings at frequent intervals is such that flexure could 
not take place with sufficient freedom to produce an elastic 
curve. Under the enormously heavy torsional strains to 
which a screw shaft is subjected when a ship is pitching, 
and the screw one minute deeply buried and the next h 
or wholly out of the water, it may be questioned whether 
there is not added to the destructive action brought about 
by rapid rotation under simultaneous bending stress, an- 
other source of destruction of a peculiar character, namely, 
the tendency to an epicycloidal rotation of the material of 
the shaft upon itself—just in the same way as the tendency 
is set up in a rod rigidly fixed at one end, while the other 
end is caused to describe a circular path, a torsional strain 
being put on the rod at the same time. This tendency 
will of course be wholly absent so long as the shaft remains 
free from bending stress, but being bent, the tendency will 
be proportional to the torsional stress and some function of 
angle of fiexure. 

When it is admitted that the bending of a steamship is 
often sufficient to throw very considerable bending stress 
on its screw shaft, it appears to be a question whether the 
use of hollow shafts is not a step in the wrong direction, 
for it would be undesirable to impose upon the shaft the 
duty of relieving the ship; and yet if the shaft is not made 
heavy and strong enough for this, it must itself submit to 
more or less destructive flexure. Rigidity, short of absolute 
rigidity, would thus seem to be an undesirable quality ; and 
even with hollow shafts this could not be obtained without 
great weight, and would be accompanied by very numerous 
and important objections as a shaft to be driven at a high 
speed by steam engines coupled direct. Experience with 
hollow shafts has not yet been sufficiently extended to 
prove their value, and it would be rash to agree with the 
statement made by Mr. Reynolds in the discussion above 
referred to, that “the history of hollow screw-shafts 
was a tale of disaster ;’ but sufficient failures have taken 
place to show that hollow shafts do not afford a 
complete solution of the most costly steamship trouble.” 
An ideally perfect, and possibly practicable, shaft would 
consist of a perfectly flexible core, of small diameter, 
carrying a number of annular rings freely interlocked, and 
capable of transmitting torsional stress only. With this 
shaft the action due to simultaneous rotation and bending 
would be expended in sliding the interlocking surfaces 
of the annular rings, instead of molecular distortion of the 
material of the shaft. From this point of view it might 
be argued that the solid shaft provides the flexible core— 
itself capable of transmitting torsional stress—and the 
annular rings; for these shafts often do good service long 
after a crack or cracks ap on the surface ; the core 
holding the shaft together and the cracked outer parts, 
with some assistance from the core, transmitting the power. 
It is probably impossible to obtain it, but if the neces- 
sary flexure could be obtained partly by surface sliding 
instead of molecular disturbance, immunity from e 
might be secured ; just asa long range of flexure is ob- 
tained in carriage springs by making them in several 
leaves free to slide on nna i other instead of in one piece, 
which to give the same range of flexure under the same 
loads would have to submit to much greater molecular 
distortion within its elastic range. 

That the large shafts of our big steamers do not fail 
from want of original strength to transmit the power of the 
engines seems sufficiently recognised ; and this being the 
case, the question for consideration is whether the failure 
is due to the development of flaws or whether it is due to 
the complicated stresses and workings herein dwelt upon. 
If the latter, then the resort to either hollow or very 
heavy sections does not seem to be the proper method of 
getting out of the difficulty, and it may be asked: Are 
the objections to a universal joint connection or coupling 
as great as usually supposed, or so dangerous as the 
frequent failure of the shafts themselves? Practice in the 
French Marine seems to give an answer in the negative. 


THE GREAT MATHEMATICAL PRIZE OF THE FRENCH 
ACADEMY. 


Srxce the death of the much-lamented Professor H. J. S. 
Smith, of Oxford, the French Academy have awarded to him 
the great mathematical prize for his dissertation on the repre- 
sentation of a number as the sum of five squares. The subject 
for the prize was announced in the Comptes rendus of the 
Academy in February last year, and according to custom the 
essays were to be sent in before June Ist. There were three 
candidates, and the value of the prize is 3000f. The complete 
solution of the important problem proposed by the French 
y had been obtained by Professor Smith sixteen years 


ago as part of a far — oo coer og the results 
were published by him in the “Proceedin, ge" of the Royal Society, 
in 1868, but without demonstration. The researches seem, how- 
ever, to have escaped the notice of the French mathematicians, 
When the subject of the prize was announced last year, Professor 
Smith extracted from his manuscript books the demonstration of 
the propositions relating to the five-square problem, and itis to 
the dissertation so formed that the prize has been awarded. In 
1868, Professor Smith won the Steiner prize of the Berlin 
Academy, so that had he lived till now he would have been 
“laureate” of both the Academies of Paris and Berlin. Oxford 
will feel a genuine pride, not unmixed with sadness, at the 
posthumous honour paid by the French Academy to the late 
Professor Smith, in according him its great mathematical prize. 
The essays—of which Professor Smith’s has been adjudged the 
best—were sent up last year, as already stated, but it is only now 
that the award has been published, and Professor Smith’s name 
has been added to the long list of great mathematicians who 
have been distinguished by the “Grand Prix,” and is the first 
English name on the list. Had he lived a few months longer he 
would have had the satisfaction of adding another, and the 
greatest, to the acknowledgments of his brilliant services to 
science which he has received from foreign learned bodies, As it 
is, his success will be a great though sorrowful satisfaction to the 
friends of one who, profoundly as he was esteemed and valued by 
those who knew him, had not attained, in his own country 
at least, that general fame, which, on the Continent, is so 
readily accorded to first-rate men of learning. But this is not the 
end of the story. It now appears that the Academy of Sciences 
has got itself into an awkward mess. When the prize was 
awarded, as already set forth, two were in reality awarded; one 
to Professor Smith, and one to M. Hermann Minkowsky, a 
student at the University of Kénigsberg, for having also solved 
the problem propounded by the Academy. But the problem was 
solved by Professor Smith in 1870, and published in England 
while Paris was besieged, an extenuating circumstance for the 
blunder of the Academy; and it is now proved that the young 
Konigsberg student only appropriated the solution published in 
the journal of the Royal Society. He even copied a slight error 
init. The Academy, therefore, at a recent session, has annulled 
its original decision and decreed that the whole prize had been 
gained by the English professor. When awarding the prize the 
Academy did not know that Professor Smith died last February. 
Wonderful indeed is the whole thing for an Academy of Sciences. 
Still, we have heard of a worse case than this. Some years ago 
the Academy of Sciences of Berlin determined to confer the very 
distinguished order of “ Pour le Mérite” on Professor Stokes, of 
Cambridge, the secretary of the Royal Society, and by an 
awkward blunder it was given instead to Dr. Stokes, an emi- 
nent Dublin physician. 


CRYSTAL PALACE SCHOOL OF ENGINEERING, 


On Saturday last the certificates awarded to the students of 
the Crystal Palace School of Engineering were distributed by 
Mr. J. F. Bateman, past president and honorary councillor of 
the Institution of Civil Engineers. The examiners, Mr. W. 
Ridley and Mr. Ewing Matheson, MM.L.C.E, in their report, 
expressed satisfaction at the result of the efforts of the students 
for the Easter Term. They stated that in the civil engineering 
division a high state of proficiency had been attained. In the 
mechanical course, the work in the drawing office and the fitting 
shop had been well done. Considering the short time available, 
and many different examples of work submitted to them, it dis- 
played a quality of workmanship that indicated more than 
average skill and attention. The system adopted in the school 
afforded an admirable preparation for actual professional work, 
and the colonial section appeared to give an excellent training for 
work in India and the colonies. Mr. Bateman, before awarding 
the certificates, pointed out how difficult it was for a parent to 
know, when a lad was about sixteen years of age, what profes- 
sion or business he would have a taste for, The boy might go in 
for the Bar or the Church. But no matter what profession was 
adopted, a knowledge of engineering would always be useful. 
A lad studying engineering acquired a vast amount of 
information which was most beneficial to him in after life. 
The position which the Palace school should assume in the educa- 
tion of engineers was well defined by Mr. Bateman. He said 
that a youth may spend a year or two to the greatest advantage 
in such a school, because he would obtain an intimate knowledge 
of materials and methods which would enable him to make the 
best possible use of his time when he was subsequently placed 
under a civil or mechanical engineer, or in engineering works 
with a view to acquiring that practical knowledge and experi- 
ence of real work of the kind that makes an engineer. The 
school could not be expected to make engineers, but it would 
and plainly did give the students that sort of applied theoretical 
knowledge which they should have when they enter their appren- 
ticeship under an engineer engaged in actual work. The school 
training prevented their wasting their opportunities when under 
an engineer, and enabled them to derive benefit from, and ap- 
preciate what passed before them from the time of the com- 
mencement of apprenticeship ; and hence a much sounder engi- 
neering education could be obtained in a comparatively short 
period, than could be the case when youths have not had such a 
training previous to apprenticeship. The school may be admitted 
to take the place and perform the work here referred to, but the 
principals wish it to be understood as an engineering school, and 
not as a place in which any pretension is made to the complete 
education of an engineer. When young fellows go into works 
they usually learn as best they can, and find out what they 
need to ‘study as best they can. They are not taught, and 
in works where repetition work is the rule, they are hardly 
allowed to teach themselves. With the preliminary education 
given them at the Crystal Palace, the first two out of the four 
or five years usually spent in an apprenticeship could be dis- 
pensed with, and better engineering knowledge obtained, because 
the student has been taught to see and know what he wants to 
know and to look for. 


ENGINE BUILDING IN ITALY. 


Tux Italian Government is doing its best to foster native 
industry, and for this purpose gives orders to native marine engine 
builders for the machinery of its ships of war. Hitherto it 
would seem that the result has been unsatisfactory, the Italian 
firms apparently being unable or unwilling to respond to the 
demands of their Government. The truth has only recently 
been made public. Signor Boselli, an uncompromising Pro- 
tectionist, attacked in the Chamber of Deputies, Admiral Acton, 
the Minister of Marine, who has replied and defended himself, 
showing that he had done all he could to help Italian industry, 
with the most unsatisfactory results. He pointed out that, 
though animated by the best intentions towards native industry, 
the Government must see that the public money was spent use- 
fully, and that they procured efficacious instruments of war 
within good time. When they could do so, as in the case of the 
Lepanto, they gladly applied to Italian establishments, But, 
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unfortunately, there was a great want in the country of firms 
devoted to some special branch of engineering industry, and 
keeping well abreast of all the latest improvements in it. He 
told his hearers that he had twice hesitated as to whether he might 
not order the 100-ton guns for the warships of the first 
line in Italy, but at last, like his predecessors, he had had to 
decide in favour of the Elswick gun. Then the Italian firms 
seemed to have no idea that,despatch or punctuality was necessary. 
The cruiser Savoia, though ready to be launched singe last Sep- 
tember, was still waiting forher engines, to manufacture which 
the firm of Ansaldo, of Venice, had asked and obtained twenty 
months’ time. The term was now nearly up, but there was no 
certainty of the engines being forthcoming. The engines of the 
Vespucci should have been ready, acccording to contract, thirteen 
months and a-half ago. For want of them the launch fixed for 
the 3lst July had to be put off. The engines were only now 
beginning to be erected in Venice. For the Andrea Doria’s 
engines the Messrs, Ansaldo had required thirty months to run 
from the acceptance of the tender, making a total of thirty-eight 
or forty months, The English constructors undertook to deliver 
them within fifteen months. Four Italian firms, Messrs, 
Orlando, Odero, Guppy, and Pattison, ‘ad received orders for as 
many torpedo boats, and had been engaged during the last 
eighteen months in copying a first-class torpedo boat, such as 
Messrs. Yarrow or Thornycroft would deliver finished in six or 
eight months. Not satisfied with this he had, as soon as he was 
assured that these trial torpedo boats were in a fair way to 
succeed, given the same firms orders for four boats more. But 
the extraordinary improvements introduced meanwhile by Messrs. 
Yarrow and Thornycroft had obliged him to address himself again 
to them. It appears, too, that the commercial firms of Italy 
understand their countrymen too well to have much to do with 
them, buying theirshipsin Scotland. Oneof the offenders,theSocieta 
Generale dei Transporti, had “caused its steamers to be built 
exclusively in Scotland,” to wit, the Iniziativa, the Persevere, the 
Risveglio, the Scrivia, and others still on the stocks. Up to the 
present at least it would appear that we have little to fear from 
our somewhat torpid Italian rivals, 


ORDERS IN COUNCIL RESPECTING STORAGE OF EXPLOSIVES, 


Ar a Court, held at Osborne on Thursday, the 19th inst., three 
Orders in Council dealing with the possession of explosives were 
made, and they are published in the Gazette of the 20th. These 
orders, which materially extend the scope of the Explosives 
Act, are to come into operation in ten days. The first revokes 
the Order in Council of November, 1875, for the keeping of 
explosives for private use without a certificate; and directs that 
except for industrial, agricultural, or sporting pu , for which 
certificates may be obtained, “there shall not be kept for private 
use any authorised explosive other than such amounts of gun- 
powder and of safety cartridges made into gunpowder, and such 
percussion caps, safety fuses for blasting, and railway fog-signals, 
as are authorised by the Act, and such amount as hereinafter 
mentioned of the following explosives, that is to say :—(a 
Cartridges for small arms which are not safety cartridges, and are 
made with gunpowder, if containing not more than 5 |b. of gun- 
powder. (+) Cartridges for cannon or blasting, made with gun- 
powder, and not containing their own means of ignition, if con- 
taining no larger amount of gunpowder than is for the time being 
allowed to be kept for private use. (c) Fireworks, if not more 
than 5 1b. in weight, or to an unlimited amount if obtained for 
immediate use and kept for a period not exceeding fourteen days 
in a safe and suitable place and with all due precautions for the 
public safety.” The amount of explosives to be kept for private 
purposes, for which certificates may be obtained, is restricted to 
10 lb., besides 100 detonators. The second order, directs “ that 
there shall not be kept on any premises registered for mixed 
explosives any explosive other than gunpowder, safety cartridges 
made with gunpowder, cartridges or charges for cannon or blast- 
ing, made with gunpowder and{not containing within themselves 
their own means of ignition ; percussion caps, safety fuses, or 
fireworks, except in pursuance of a certificate under this Order, 
that the occupier of the registered premises is a fit person to 
keep them.” The third Order similarly restricts the storage of 
explosives. 


THE PAY OF BRITISH MARINE ENGINEERS, 

AMONGsT a series of tables ordered to be printed by the House 
of Commons, and showing the “ Progress of British Merchant 
Shipping,” are several tables that deal with the pay of engineers 
in merchant ships, The first of these relates to engineers in 
vessels under 500 tons. Summarised, it shows that the salary of 
the first engineer in such a steamship was in the year 1850 
£11 4s. 4d. per month, and after a little fluctuation it rose until 
for the year 1882 it is given as £13 9s. 2d. per month; whilst 
similarly the salary of the second engineer is given as £7 3s. 9d. 
for the year 1850, and for the year 1882 £8 17s. 11d. per month. 
Somewhat singularly, in vessels between 500 tons and 1000 tons 
there has been a reverse movement, according to these tables. 
The first engineer had in 1850 £15 17s. 3d. per month; the second 
engineer, £11 7s. 5d.; and the third, £8 63. 8d. per month; and 
last year these amounts were less by 17s. 3d., 178. 5d., and 
£1 8s, 8d. respectively. Similarly, in vessels of between 1000 
and 1500 tons the salary of the first engineer is reported to have 
fallen in the period referred to about £1 10s.; that of the second 
engineer over 11s.; and that of the third engineer, £1 16s. The 
salaries of engineers of vessels between 1500 tons and 2000 tons 
are given only from the year 1855, but between that time and 
1882 there was a declension of £3 in that of the first engineer ; 
of over £1 13s. in that of the second; and of nearly £2 10s. in 
that of the third. In vessels of 2000 tons and above we have 
tables for the same period as that just referred to, The salary 
of the first engineer was £21 11s, 4d. per month in 1855, accord- 
ing to the tables, and in 1882 it had fallen to £18 7s.; that of 
the second engineer was at the earlier date £14, and at the later 
£13 17s.; and that of the third, £10 19s., and at the close it had 
risen to £11. There is no explanation given of any of the causes 
that have conduced to these fluctuations, but the fact that they 
are given in a parliamentary paper makes them of some interest, 
and also makes it desirable that some attempt should be made 
to ascertain the reasons for the very remarkable movement 
upwards and downwards as recorded above. 


THE PATENT BILL, 


Mr. Hinpe Parmer has given notice of a very extensive 
series of amendments to be brought forward in committee. The 
law officers disappear altogether, their place being filled by three 
paid Commissioners appointed under Royal Warrant, one to be 
recommended by the Lord Chancellor, and the other two by the 
Board of Trade. He proposes that the provisional specification 
shall end with a “ setest tataenedlh ” instead of a “claim,” and 


the Controller is required to hear the applicant before refusiri; : 


a patent. In an application to amend, the party seeking relief 
is to state the nature of the amendment as well as his reasons 
for wishing to amend. As regards | proceedings, the Judge 
1s empowered to dispense with a jury if both sides consent, and 


one of the Commissioners may be required to act as assessor, 
The defendant will not be allowed to plead that a patent is bad 
as not being subject-matter for protection, this point having 
been settled for once and for all by the Examiner before the 
letters patent were issued, The following important new clause 
relating to Crown rights is proposed to be added to the Bill :— 
“A patent shall have the like effect against her Majesty, her 
heirs and successors, as it has against a subject, but the Secre- 
tary of State, or the president or chief officer at the head of any 
public department, may, with the consent of the Treasury, 
require the patentee to grant a licence or licences for the use for 
the public service of a patented invention, or any part thereof, 
on such terms as may be agreed on with such patentee, or, failing 
such agreement, as may be settled by the Board of Trade after 
hearing all parties interested.” The only other alterations of 
moment refer to the fees. Mr. Hinde Palmer proposes that the 
fee payable at the end of the fourth year shall be £30 instead of 
£50, whilst that payable at the end of the seventh year shall be 
reduced from £100 to £70. 


LITERATURE. 


Professional Papers of the Corps of Royal Engineers. 1882. 
London: Edward Stanford, Charing-cross. 

Tus volume is of an exceptional character, dealing 
entirely with the question of permanent fortification, The 
reasons for this are explained in the preface, in which 
Major Vetch very truly says that the difficulty in obtain- 
ing information such as would bring this subject up to 
date at the present time is very great, so that the idea 
was conceived of publishing a complete course of lectures 
on the subject, which were delivered by Captain J. F. 
Lewis, R.E., of the Fortification Branch of the War-otiice. 
The very valuable paper read by Colonel Inglis at the Royal 
Artillery Institution in 1881 “On Armoured Defences,” is 
printed at the end to complete the whole. This, then, is 
an admirable publication for reference on the subject of 
modern fortifications, and we think it is wise to keep it 
as such, unmixed with other matter. To an engineer it 
has its maximum value; probably any military engineer 
who does not receive these professional papers would do 
well to buy it, if, as we suppose, it can be sont at the 
publishers. To other officers it is very valuable for refer- 
ence, It deals with the following subjects:—Lecture L: 
Land fortification, and its defence and attack generally. 
Lecture II.: Heavy guns mounted, mines, passages, com- 
munications, &c, ture III.: Magazines. Lecture 
IV.: Coast defence—ships and their attack, and effect 
of projectiles. Lecture V.: General arrangement of coast 
batteries. Lecture VI.: Detailsasto casemates and batteries. 
Lecture VIL: Artillery stores, and questions of range- 
finding, blast of discharge, and other questions as to works ; 
what foreign nations are doing, and tables of guns and 
armour, After these comes Colonel inglis’s paper. It 
would be difficult to review this work fully to any pur- 
pose. There appears to be a great deal of information 
collected on most subjects. On the defence of harbours, 
high command is of course advocated for batteries, and the 
advantage which the breech-loading system affords in 
enabling curved low shields is pointed out. We do 
not think the short paragraph on the possibility of using 
howitzers—which is well as far as it goes—at all represents 
the importance of the subject of the attack of decks by 
means of vertical fire, which is a feature now fully recog- 
nised abroadas a formidable measure when vessels are driven 
to engage at anchor, as may often be the case in dangerous 
water when minesareinuse. Theauthorcontemplates vessels 
anchoring under some circumstances. This being so, the 
very formidable attack furnished by a comparatively insig- 
nificant battery of rifled mortars or howitzers is surely 
an important matter to keep in view. “ What foreign 
nations are doing” is interesting, but we should have 
hoped that more information might have come from such 
a source on this head. We trust that the War-oflice 
authorities have more than is here published, and we do 
not think any foreign nation is likely to complain of breach 
of confidence. We confess there are points we should have 
wished to have read more about, such, for a as the 
advantages of Griison’s cupolas employed asfortsd’arret,and 
the employment of iron on land forts; also the possible 
powers of muzzle-pivotting guns, like a ball-and- 
socket gun, might have been dealt with, as well as his guns, 
pivotting, carrying shields on them, &c. In fact, on what 
many would call fancy matters, and also on new foreign 
ouestions, we do not find as much information as we 
snould expect; but all the essential matter required for an 
authoritative text-book appears to be well supplied. 


All this must be read carefully to be appreciated. For |’ 


example, we havea record of the application of as sound and 
good a device as can well be found—that is, the employ- 
ment of a breech-loading smooth-bore gun to defend 
ditches by firing case. Case is the one thing that is dis- 
charged much better from smooth bores than rifles. A 
ditch or flank is the one place where case only is required. 
The application of breech-loading to a smooth bore under 
these conditions, although unambitious, is so admirable a 
thought, that we could wish the name of the man who 
devised it was supplied. 

Colonel Inglis’s paper we reviewed at considerable length 
in Tue EncIneer of May 6th, 1881. 
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GRASSHOPPER ENGINES. 


WE publish as a supplement this week, engravings of a pair of 
disconnecting surface condensing grasshopper paddle engines, which 
were fitted on board the tug steamer Henrietta in the autumn of 
last year, to the order of Messrs. Raylton Dixon and Co., 
Cleveland Dock and Shipbuilding Yard, Middlesbrough, the hull 
of the vessel being built by them. Her length betweem 
perpendiculars is 92ft., breadth of beam 18ft. 9in., depth to top 
of floors 8ft. 9in., and moulded depth 9ft. 9in. The light draught 
of the vessel is about 5ft. from the bottom of the keel. The 
engines were constructed at Greenock by Messrs. Kincaid and 
Co., of the Clyde Foundry there, and fitted on board at Middles- 
brough. They consist of two cylinders 24in. in diameter by 
36in. length of stroke of piston, each cylinder being fitted with 
a separate surface condenser, air, circulating, and feed, and bilge 
pumps. There isa disconnecting clutch in the centre of the 
crank shaft worked from the starting platform by a strong lever, 
the separate reversing gears for each engine being also worked by 
levers situated in close proximity to the disconnecting lever. 
The valve gear is on the ordinary link principle with double 
excentrics. Steam is supplied by a horizontal tubular boiler, 
having two furnaces, of the ordinary marine type. The boiler 
was tested by hydraulic pressure to 100 lb. per square inch. 
The paddle-wheels are on the feathering principle, brass bushed 
throughout, and of strong construction, having inner and outer 
rings. On the trial trip on the Tees the machinery worked very 
satisfactorily, a speed of 105 knots having been obtained agai 
a strong wind and tide. The Henrietta left Middlesbrough in 
November last, her destination being Samarung, Java, where she 
is to be employed in the towing trade. The engines, it will be 
seen, are of the grasshopper type, which appears to be the best 
ever put into a tug boat, and apparently ing very con- 
siderable advantages for all paddle boats. Its defect is that it is 
slightly heavier and takes up more room than oscillating engines, 
but on the other hand the cost of repair is very small, and it will 
work well when very much out of order. The system has been 
admirably carried out by Messrs. Kincaid, and the adoption of 
the surface condenser may be said to give the system a new 
lease of life. 


LauNcH AT MIDDLESBROUGH.—On Tuesday afternoon 
Messrs. Raylton Dixon and Co. launched a large iron screw steamer, 
which has been built to the order of the Greenock Steamship Com- 
pany. This vessel, one of the largest turned out by her builders, 
is of the following dimensions :—Length over all, 340ft.; breadth, 
42ft. 3in.; depth moulded, 28ft. 4in., and she will carry over 4500 
tons dead weight. She is built on the spar-decked rule, having 
cellular bottom throughout. 

THE Roya. Friday evening last Professor 
Bayley Balfour delivered a lecture at the Royal Institution on 
‘The Island of Socotra and its Recent Revelations.” Socotra, an 
island in the Indian Ocean, to the south of the entrance to the 
Red Sea, has, said the lecturer, but two mammals, the bat and 
the civet cat; its snakes are of Asiatic affinity. He spoke chiefly 
of the botanical characteristics of the island. The dragon’s blood 
tree grows in Socotra. In ancient times dragon’s blood was used 
as a panacea; it is now replaced by art. It is a gum resin 
exuding from the bark of the tree, and is used by the inhabitants 
for painting pottery. The original dragon’s blood tree is in the 
Canary Islands, but some trees in Nubia and in Somali Land also 
exude the gum resin. The number of frankincense trees in 
Socotra is exceedingly large; four species of them are entirely 
new ; four or five species of myrrh are also found on the 
island. The true aloe grows in Socotra. The natives 
are lazy in collecting true aloes; when they do anything 
in that way they place a goat’s skin on the ground, then cut the 
leaves of the plant ; in two or three hours the juice trickles into 
the centre of the skin and gradually solidifies. Small box trees 
grow on the island. Of all the plants in Socotra about one in 
three is endemic. The endemic flora are many of them unique in 
t Sir Frederick Pollock presided at this lecture, and among 
those nt were Sir J. D. Hooker, of Kew Gardens, the Rev. 
w. v. Newbould, as well as others interested in botany and 
geography. 

Perer Cooper.+The death of Peter Cooper removes one of the 
American railroad [cameo g first man to build a locomotive in 
ine was of little direct importance, it is true, 
and Mr. Cooper’s connection with railroads was not long nor 
intimate; but his services were characteristic of the man—always 
ready to give time, labour, and money for the good of his fellow 
men. In 1829, when the Baltimore and Ohio Railroad had been 
opened for thirteen miles to Ellicott”’s Mills, it was still a question 
whether it should eventually be worked with horses or by steam 
power, and it was feared that a locomotive could not be made to 
work on so crooked a road. Mr. Cooper, largely to prove that the 
road could be worked by steam, constructed on his own account a 
little engine of about l-horse power, which on Saturday, August 
28th, 1830, was tested on the road, and ran the thirteen miles and 
back, with one passenger car, carrying twenty-four persons, in two 
hours and ten minutes. The late Ross Winans, whose judgment 
in such matters carried great weight, and who had seen the 
“Rocket” win the ae at Liverpool the October previous, the 
very day of the trial wrote to the president of the Baltimore and 
Ohio Company, saying: ‘‘ To-day’s experiments must, I think, 
establish beyond a doubt the practicability of using locomotive 
steam power on the Baltimore and Ohio Railroad for the convey- 
ance of passengers and goods at such speed and with such safety— 
when pil arora. with other modes—as will be perfectly satisfactory 
to all parties concerned.” Some years ago, at a meeting of the 
American Master Mechanics’ Association in New York, the 
venerable Mr. Cooper told the story of his tiny engine and the trial 
of it to the men who then had charge of more than 14,000 locomo- 
tives, by which 70,000 miles of railroad were worked in the United 
Siates, which, at the time of his death, had increased to 22,000 
locomotives and 113,500 miles of railroad—represented at this trial 
by his little ‘‘Tom Thumb” and about twenty miles of track 
worked by horse power. Railroad men, remarks the Railroad 
Gazette, will be del trends this to connect with the beginning of 
American railroads the great philanthropist who seemed alwa; 
gl of a fine enthusiasm to help struggling mortals forward 
e world, 
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the dressing of magnetic iron ores, and sands containing that 


We illustrate herewith a type of boiler manufactured now 
almost exclusively by Messrs. Hall, of Dartford. The elephant 
boiler at one time enjoyed much favour in this country, and 
under various modifications it is preferred on the Continent to 
any other. It possesses many advantages. It is safe, economical, 
and when well made, extremely durable. We know one which has 
worked steadily for over forty years and required but few repairs, 
a result due in a great measure to the care with which it has been 
kept clean. It is possible that the type may again come into 
favour, and of this there are some recent indications we are 


happy to say. 


WORSSAM’S CASK LIFT. 

THE annexed engraving illustrates one of the forms of cask 
lift, as exhibited by Messrs. G. J. Worssam and Sons, of Wenlock- 
road, City-road, at the Brewing Exhibition. The chain and 
projecting bars, by which the casks are raised, are of wrought 


iron, the chain having a speed sufficient 
hour if required. The top and bottom plates are attached to 
the side frames, so that the whole lift is independent and requires 
but four bolts to fix it. 


to raise 600 casks an 


THE MANUFACTURE OF CAMPHOR IN JAPAN. 

Tue camphor tree is very widely distributed in Japan, being 
equally common on the three islands Niphon, Kinshin, and 
Sikok; but it thrives best in the southern portion of the 
kingdom, namely, in the provinces of Tosa and Sikok. The sea 
coast, with its mild, damp air, agrees with it best, and hence the 
chief production of is in these provinces. 

Dr. A. von Roretz, of Otanyama, Japan, states that the only tree 
which yields the commercial camphor of Japan and Formosa is 
the laurus camphoratus, which the natives call tsunoki. Camphor 
is collected the whole year through, but the best results are 
obtained in winter. When the camphor collectors find a spot 
with several camphor trees in the vicinity, they migrate thither, 
build a hut to live in, and construct a furnace for making the 
crude camphor. When that place is exhausted, the hut is torn 
down and carried to another place. The method observed in 
obtaining camphor is very simple. The workmen select a tree, 
and with a hollow-ground short-handled instrument begin to 
chop off regular chips. As soon as the huge tree falls, the trunk, 
large roots, and branches are chopped up in the same way, and 
the chips carried to the furnace in baskets. The furnaces are 
mostly built on the side of a hill near a stream of water, and 
serve for the wet distillation of thechips. The furnace is of very 
simple construction. A small circular foundation A is built of 
stone, and upon this is placed a shallow iron pan F 2ft. in 
diameter, covered with a perforated cover E luted on with 4 
This cover forms the bottom of a cylindrical vessel B 40in. high, 
and tapering to 18in. at the top. Near the bottom of this vessel 
is a square opening D, which can be tightly closed with a board. 
The whole vessel is covered with a thick coating of clay C, held 
in place by strips of bamboo. The cover of this vessel G, which 
is also luted on with clay, has an opening K closed with a plug. 
Passing through the side of the vessel near the tep is a bamboo 
tube L leading to the condenser H. This condenser is merely a 
quadrangular box, open below and divided up by four partitions 
into five compartments communicating with each other. The 


open side of this box dips into water and is kept cool by water 
drizzling over it. 


| _ The manipulations in the preparation of the camphor are as 
| follows :—The cylindrical vessel B is filled, after removing the 
cover G, with chips of camphor wood ; the lid is then luted on, 
and a definite quantity of water poured in through the hole K, 
which moistens the chips and collects in the pan F. It is now 
heated gently for twelve hours, a small fire being kept up as soon 
as the water in the pan begins to boil. The ascending vapours, 
passing through the chips, carry off all the camphor and oil in 
the wood, and both are deposited on the surface of the water in 
the condenser H. At the end of twelve hours the exhausted 
| chips are removed through the square hole D, and fresh chips 
| and fresh water put in. At the expiration of twenty-four hours 
the process is interrupted, the whole apparatus cleaned, and the 
/ camphor collected in H is placed in barrels. Here it is very 


lightly pressed, and the oil, which amounts to at least 25 per 

cent., and is as clear as water, is poured off from the solid 

camphor, and both products are sent to market. At certain 

places the crude camphor is again pressed somewhat harder, 
_ when quite a good deal more oil runs through the crevices in the 
| vessels. The tolerably dry product is sent mostly to Osaka, the 
| chief export town for this important article of commerce. The 
| camphor oil, called by the Japanese sono abura, is used by very 
| poor people only as an illuminating oil ; and in spite of its strong 
| smell and smoke, it is burned in open lamps. Perfectly pure 
| camphor is not exported, but the crude country product is first 
freed from the still adherent oil by further distillation in 
Europe. The exhausted chips are dried on the scaffold I by the 
side of the furnace, and are then used as fuel.—Dingler’s Poly- 
technisches Journal. 


PICHLER’S ELASTIC WHEEL. 

THE wheel illustrated by the accompanying engraving has 
been invented by Mr. J. F. Pichler, 162, Great Portland-street, 
W., with the object of securing a wheel that is really elastic in 
every direction at the same time. Many so-called elastic or 


flexible wheels have been made which are not really flexible in 
the plane of the wheel at all, for rigidity in one direction prevents 
flexure in the other. This, however, is not the case with the 
wheel of which the above is an illustration of the principle. 
This engraving explains iteelf. 


BUCHANAN’S MAGNETIC SEPARATOR. 

Amonc the many recent applications of electricity to the arts, 
one of the most interesting to those engaged in mining and 
metallurgy is that of concentrating ores. Though repeatedly 
attempted, particularly for magnetic iron ores, by the use of 
permanent magnets, it was not until the perfection of dynamo- 
electric machines permitted the economical generation of electric 
currents that any work worthy of serious attention was done. 
Naturally, the first field in which any effort was made was in 


this country. It may be of interest, however, here, to recall 
the fact that, at a number of places abroad, magnetic separation 
has been extended to other classes of ores, notably close mixture 
of spathic iron ore, or iron pyrites and blende, previously 
roasted, as it is possible that by this remain similar ores, now 
useless, may be made available here. The principal field of 
magnetic separation will, however, always remain the dressing of 
-magnetic iron, sands, and ores. In the case of the former, dry- 
ing ina suitable revolving cylinder is resorted to, while with the 
latter class of material a system of crushing, pulverising, and 
sizing is necessary. Mr. C. G. Buchanan, of this city, the 
inventor of the machine we are about to describe, has shown us 
a sketch of mill for this purpose, in which he has, by suit- 
able exhaust arrangements, provided for the removal of the dust 
made during the crushing and screening, which would prove 
objectionable ia the latter separation. The principal market for 
fine magnetic ore, obtained by this system of dressing, is, of 
course, for forge fires and puddling furnace fix, the quantity 
which could be used in blast furnaces being limited by the incon- 
venience which raw material of such fineness would entail in the 
working of the furnace. 


The Buchanan magnetic separator, which we illustrate this 
week, has been at work for upwards of two years on sands at 
Block Island, and possesses features of special interest. A and 
B represent the two cast iron rolls, provided with heavy wrought 
iron shafts or journals. In section these rolls have an oval core, 
so that the surface of the rolls is uniformly magnetic, The 
distance between the surface of the two rolls is 2in. CC repre- 
sent the iron standards supporting the rolls, and having journals 
in which they revolve. The rolls are provided with brass collars 
5b}, intended to prevent the ore from dropping outside of them. 
D represents the wooden frame to which the stands are bolted, 
and it also supports the hopper E and the chutes F andG, The 
standards C are first insulated and then closely wound with 
heavy insulated copper wire, and the two ends of the wire 
are connected with the poles of a dynamo machine. It 
is evident that if a strong current of electricity is passed 
through the wires, the standard C will become powerful electro- 
magnets, and that, if they are properly wound, each end of the 
same standard will be of opposite polarity, as indicated by the 
wires marked positive and negative. It is also evident that the 
rolls will be charged by induction, and that one roll will be of 
north polarity and the other south. The peculiarity of this 
arrangement is, that a powerful magnetic field is formed between 
the rolls, and they are capable, while charged, of holding a weight 
of 500 lb. or 600 lb., if it is placed between them, while on 
their ge side they are practically non-magnetic, and will 
not hold a tack. 

The variations needed in dressing ores of different grades and 
sizes are controlled by regulating the power of the current of the 
dynamo-electric machine. The latter is of a special pattern, 
rer en) a current of a low electro-motive force, the wire 

ing heavier and larger electro-magnets being chosen. It is built 
by the well-known Weston Electric Light Company. The 
operation of the machine is as follows :—The rolls are rotated 
toward each other, at a circumference speed of 150ft. per minute, 
and the hoppers opened so that the ore falls upon the top of the 
rolls, In passing over the rolls, it is carried through the 
magnetic field, and all that is magnetic is attracted and 
attached to the faces of the two rolls, and carried around by 
them to a point where they lose their magnetic effect, and the 
ore falls into the chutes F F. The rock being acted upon 
by gravity alone, falls directly into the chute G, and a nearly 
romney separation is thus effected.— The Engineering and Mining 

ournal, 


NavAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—James Jessop, chief engineer, 
to the Hibernia, additional, for service in the Thunderer, vice 
Ingledew; Henry Coller, engineer, to the Raven, when com- 
missioned ; and Thomas Hughes, engineer, to the Indus, for service 
in the Watchful. 


NATIONAL MINING AND INDUSTRIAL EXHIBITION AT DENVER, 
CoLoraDo.—We have received through the Science and Art 
Department a communication to the effect that an Act has been 
passed by the United States Government admitting free of duty 
articles intended for the Denver National Mining and Industrial 
Exposition, and that this Exposition will open on 17th July and 
close on 30th September, 1883. 


LicutTinc Tue Suzz CaNnaL By Gas.—After a trial of some 
months, we learn that the Suez Canal are pg has finally decided 
upon an extensive application of Pintsch’s system of lighti 
harbours and rivers by means of gas-containing buoys and fix 
lights, given by compressed oil gas. The Pin Patent Lighting 
peer | has received instructions to erect a gasworks for the pur- 
pose at Port Said, and eight spherical buoys 9ft. in diameter, and 
to burn for two months without re-filling, are at once to be sent out 
for lighting the canal approaches. Three fixed lights to burn two 
months are also to be erected, and three holders for storing 
the gas are to be erected on suitable sites, e system will pro- 


bably be used ———- the canal, The same system is also to be 
adopted at Port Philip, Victoria. 
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THE LONDON, CHATHAM, AND DOVER RAIL- 
WAY NEW BRIDGE AT BLACKFRIARS. 


Tux enormous traffic on the London, Chatham, and Dover 
Company’s main lines, Crystal Palacelines, and Metropolitan Exten- 
sion lines, has long, as most Londoners are aware, made it neces- 
sary that increased accommodation should be provided at Ludgate 
Hill, where a most inconvenient and unfinished station, with only 
two platforms, has long had to do duty as an important terminus, 
though the real terminus is at Holborn. It is really remark- 
able that it has been possible to conduct so much traffic with so 
much regularity as has been noticeable in the past year or two, 
especially when it is considered that the inadequacy of the 
Ludgate Station has made so much crossing necessary. To 
avoid this, and to get the extra station room required, it became 
necessary to widen the existing or build another bridge at 
Blackfriars, and for the latter purpose an Act was obtained in 
1881. This bridge we illustrate by the vings on pages 318 
and 322, from which it will be seen to quite different in 
design from the existing parallel lattice girder structure, and will 
be a few feet to the east of it. Granting that a separate struc- 
ture must be built, the necessity for placing it so close to the 
other is unfortunate, and whatever beauty the Blackfriars-road 
bridge may have is marred by the proximity of the existing 
railway tracks. The new bridge will be so close to the railway, 
and its piers will so correspond with those of the present rail- 
way bridge, that it will be hardly visible from Blackfriare-road, 
but from some distance down the river its design will be well 
shown, as its breadth will be sufficient to keep the high iron 
girders of the existing railway bridge out of sight. The bridge 
will consist of five arches, three of which will be of 185ft. span, 
and two of 175ft. each. The height from high-water line to 
soffit will be 26ft. The arch girders are of wrought iron, and 
the spandrel filling is also of wrought angle iron, formed as 
shown at Fig. 3, so as to produce a spandrel free to “ breathe,” 
but at the same time of great strength. At the third pier from 
the Surrey side the new bridge, which will carry four lines of 
railway, commences to widen out to receive the five platforms of 
the station, as shown in the plan, page 318. Messrs. Lucas and 
Aird, the contractors, who are represented on the works by Mr. 
H. Turner, are now busily at work, and will commence sinking 
large caissons through the superstrata in to the London clay 
in a day or two. These caissons will extend to a depth of 46ft. 
below T.H.W., and the excavations to about 9ft. below the 
caissons. When this is reached, the caissons will be filled with 
concrete, and will form the foundations for the piers. The per- 
manent caissons will be surmounted by temporary caissons to 
3ft. above T.H.W., the wrought ironwork for which, and 
for the rest of the bridge, will be made by the Thames Iron 
Company. Unless any unforeseen events should occur, there 
seems no reason to doubt that the work will be ready well 
within the stipulated two years. The estimated cost of the 
works of the bridge and station is £300,000. 

The whole of the masonry in the piers and abutments is to be of 
granite. The minimum width on the bed of all stones is to be 
2ft. 3in. The courses may vary in height, but no course may be 
less than 2ft. high, and the thickest courses must be in the bottom 
of the pier. The height of any course, including the joint, must 
be a multiple of 3in. The two footing courses are to be rough- 
hammer dressed on the face, but the remainder of the exposed 
surfaces up to the belt, as well as all beds, will be fine picked. 
Every third stone up to the belt is to be a header, and the 
minimum dimensions on the bed to be, stretchers 4ft. 6in. by 
2ft. 3in., headers 2ft. 3in. by 3ft. 6in. In the circular cutwater 
every alternate stone is to be a header, and the joints are to be 
truly radial, the stretchers being checked into the headers as 
shown at Fig. 7; they are tu be dowelled together with wrought 
iron dowels 12in. long, 3in. wide, fin. thick, with cogs 14in. deep, 
which are to be let in flush with the top of the stone and run in 
with neat cement. The belt is to be fine-axed on all exposed 
faces, and to be of the size shown. . It will be a stretcher course 
throughout except in the cutwater. Checks are to be cut in the 
intervals between the ribs for the reception of the filling in course 
lft. 44in. thick. The springers are to be of an uniform depth of 
5ft. 6in., and 1ft. 10in. wide on face. Chaces are to be cut on 
each side of the stone 7ft. by 2in. for the reception of the holding- 
down rods. The course immediately above the springers and 
filling-in course is to be composed of stones all 5ft. 6in. long by 
3ft. 6in. on the beds. The joints of this course are to come over 
the centre of the stones in the filling-in course. Above this last- 
named course the stones in the face of the pier may be of reduced 
size, 2ft. on the bed being allowed. 

The new station will have a frontage of 130ft. on Queen 
Victoria-street, immediately opposite the Times office, and will 
adjoin and communicate with the present Blackfriars station of 
the District Company. It will stand on the east side of the 
Chatham Company’s main line, and will extend back to the river, 
the platforms, however, running some little distance on to the 
new bridge, which will be carried within a few feet of the eastern 
side of the present structure. A leading feature of the design, 
which, like that of the bridge, has been prepared by Mr. John 
Wolfe Barry, is the arrangement by which the streams of arrivin 
and departing passengers will be kept entirely distinct. There wi 
be five platforms. From Queen Victoria-street the entrance will 
be by a fine flight of twelve steps from a central hall, which will 
contain the booking-offices, refreshment, waiting, and other 
rooms. From this hall staircases will lead to the platforms 
— of wide a which will be sufficiently long to allow 

e ing up of the large press of passengers which arrive 
by . cae trains from the southern suburbs. From 
Ludgate-hill and the District Company’s Blackfriars station, 
covered ways will be built, so that the whole will practically 
form one large depét. Owing to the position of the station, 
ordinary foundations could not be made, and the ex of 
providing the requisite supports adjoining the District line, and 
arranging for the abutments of the bridge, have consequently 
been very heavy; but, on the other hand, the company has not 
had to purchase much expensive land or property, as a portion 
of the bridge serves for a part of the station. 

The engineers are Mr. W. Mills, of the London, Chatham, and 

Company, Mr. John Wolfe Barry, and Mr. H. M. Brunel, 
Mr. E. Crutwell being the resident engineer. 


TROPHY OF BOILER PLATES AND FLANGED | £9 2s. 


WORK FOR THE AMSTERDAM EXHIBITION. 


Tue annexed engraving represents an exhibit of boiler plates 
and flanged work, which have just been sent by Ronek Pen, 
Head, and Co., of Middlesbrough, to the Dutch International 
Industrial Exhibition, to be opened at Amsterdam on the Ist 
May next. All the articles shown were manufactured by the 
above-named firm from plates rolled by them at Middlesbrough 
of iron produced in the Cleveland district. 

Beginning atthe bottom and ascending—nearly consecutivel y— 
the articles comprising the trophy consist of the following, viz.: 
—Two boiler plates, 6ft. 6in. square. Four sections of a vertical 
puddling furnace boiler flue, welded and flanged at both ends, 


by | trade often ensues when Earl Dudley’s coal is dropped 


and each containing two conical tubes rivetted in. Two ditto, 
tapered, and with one conical tube in each, to form the upper 
and lower end of the flue. Six neck pieces with broad flanges, 
top and bottom, for double rivetting, such as are used for 
marine boilers, each made out of one piece ofiron, Six wrought 
iron boiler manholes, one flange being broad for double rivetting, 
and the other being 4in. thicker than the body of the forging. 
Two boiler plates 6ft. 6in. diameter. Twelve uptakes, in three 
sizes, for vertical donkey boilers, welded throughout, and flanged 
at the lower end. Two boiler plates, 5ft. 7in. finished diameter, 
with a 6in. flange all round. Twelve conical tubes, welded, and 
flanged at the lower end only, as usually required for exporta- 
tion. Three domes for boilers, in diminishing sizes. The top 
piece, in which are inserted the flagstaff, isa small iron vase. 
At either side of the domes is a circular plate 4ft. finished 


diameter, made of Cleveland mild steel, flanged externally and 
internally. All the other articles are made of iron. 

The edges and flanges of each of the above pieces have been 
turned up in the lathe. An inspection of the trophy will, we 
think, satisfy the most sceptical that the most difficult speci- 
mens of smith and boiler work can now be made in Cleveland, 
and of purely Cleveland materials. The present initial value of 
the treble best iron or steel boiler plate used is about £9 10s. per 
ton for ordinary sizes. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS, 

(From our own Correspondent.) 

THE uncertainties as to the early future of iron prices are not 

lessened this week. The decision of the coalmasters to reduce 

rates 1s. per ton on the 1st prox., gives rise to an expectation by some 
buyers that a fall in iron will follow. Hence, they are this week 
purchasing sparingly. 

Makers strongly disco the expectation. Prices are, 
they declare, already so low that it will be impossible to make any 
further concessions. Such a reduction as 5s. per ton in all-mime 
pigs and 10s. per ton in marked bars, which in a time =. normal 

, iron- 
state is time out of the A 

-mine pig ers are —— ly emphatic. Present prices, 
they assert, ee no profit, and rather than reduce they will blow 
out. They quote 85s. for cold blast sorts and 65s. for hot blast. 

Second-class pigs are 50s. to 45s., and cinder sorts 40s. easy. 

A quiet trade did not prevent agents of pig makers outside this 
district being very firm this—Thursday —afternoon in Birmingham. 

Best Derbyshires were quoted 49s. at stations, and Lincolnshires 
50s. delivered. Northampton pigs were 47s, 6d. upwards. Hema- 
tites were slow of sale at 62s. 6d. to 65s. nominal for Welsh and 
Cumberland brands. 

Marked bars were tame, but the demand for the bars of Earl 
Dudley, Wm. Barrows and Sons, and Noah Hingley and Sons will, 
it is anticipated, be larger from the United States after July Ist. 
Already such bars go to America to some extent, in much part for 
shoeing purposes. Earl Dudley’s rounds were quoted this after- 
noon at: ordinary quality, £8 2s. 6d.; single best, £9 10s.; double 
best, £11; and treble best, £13. His lordship’s ordinary T-iron was 
6d., and the following quotations applied alike to rivet and 

0 10s.; double best, £12; and treble best, 
£14, Round oak angles were £8 12s, 


6d, £10, £11 10s, and 
£13 10s., according to quality. 

Hoop and strip makers, as also the firms who prodnce sheets 
and tin-plates, are looking to benefit from the easier American 
duties, and certain of them are now putting forth efforts to get 
more American custom. 

Branded hoops and strips were quoted this afternoon at £7 10s, 
to £8, but common qualities were plentiful at £6 15s. to £6 10s. 
Common horseshoe bars were quoted £6 15s., and nail strip, of 12in. 
to 24in. wide and of 14 w.g. to 12 w.g., £6 10s. Common angle 
iron, of from din. to 4}in., was £6 10s, to £7, while superior 
angle bars, to 8 united inches, were £7 15s., £8 15s,, and £9 15s., 
according to quality. Ordinary T-iron, from jin. to 2}in., was 


T-iron: single best, 


£7 10s. to £8, while superior T-bars were quoted £8 5s. to £9 5s. 
and £10 5s., according to quality. 

Makers of mild steel sheets, who mostly roll them down from 
blooms obtained from South Wales and the Sheffield district, as 
well as from Staffordshire Steelworks, view with dissatisfaction the 
new Canadian tariff proposals, That a duty of five dollars per ton 
should, after July 1st, be imposed on steel sheets, bars, and ingots, 
which have hitherto been admitted free, is unwelcome news, 

Makers of iron sheets, however, who now have to sell against a 
Canadian ra of 174 per cent., seem likely, according to the 
present limi information, to benefit by the changes. 

Galvanisers report a continuance of the little improvement 
announced last week, but prices are still low and irregular. 
makers quote £14 per ton at outports and others £13. But this 
last figure is not the minimum which certain new firms are reported 


to be accepting. 
The drop in Earl ’s coal will leave furnace sorts at 10s. 
and forge Slack will fal: 6d. The colliers are agitating for 


another conference with the masters before consenting to the 
reduction in wages, urging that last week’s meeting was not suffi- 
ciently representative on the employers’ side. 

As Change closed in Birmingham this afternoon it became 
known that it is practically arranged for a meeting of 
to be held at Wolverhampton next Wednesday to again consider 
the miners’ wages question, and the men will be asked to continue 
work subject to the decicion of the meeting. It was reported on 
*Change that the Cannock Chase coalowners will not reduce quota- 
tions on May Ist. 

On Sa y the coal and ironstone masters of North Stafford- 
shire will give their men fourteen days, notice for a reduction of 


15 cent, 

To obtain more definite information concerning the precise effect 
of the new American duties, a few hardware firms, who 
do some business with the States, and who seem a to do more, 
are representatives to make inquiries on the spot. The 
new classifications im: to the tariff an amount of uncertainty 
which it is desirable should be cleared up. 


NOTES FROM LANCASHIRE, 


(From our own Correspondent.) 
Manchester.—There is still an absence of any weight of new busi- 
ness coming forward in the iron market of this district, and this 
applies to pig and manufactured iron, For the most part con- 
sumers are not actually in want of pig iron for their present require- 
ments, and even where they have orders to give out they hold back 
as long as possible in the expectation that prices will have to give 


way, and to effect sales inducements in the way of concessions. 


upon present rates have to be offered to buyers. here, however, 
iron can be bought at low figures consumers onl; gre out orders 
for small lots unless they can obtain long fo eliveries, which 
makers are not at present disposed to entertain. Pig iron makers 
are still delivering fairly large quantities against old contracts, and 


grad 
pees nearer the end of their order books with little or no new 


with a want of firmness in prices. For Lancashire pis iron delivered 
equal to Manchester, the prices quoted were 46s. for forge and 47s. 
for foundry, less 24 per cent.; but these figures were out of the 
market, and 1s. per ton less would have to be taken to do business. 
Local makers, however, although they are getting no new orders 
of any weight, and stocks are now beginning to accumulate at the 
works, at present show no disposition to come down to the level of 
buyers’ prices. Some of the district brands come nearer to buyers’ 
views as to values—Lincolnshire f iron being quoted at 45s. 
and foundry qualities at about 46s. 6d., less 24, delivered equal to 
Manchester; but at these figures only a few odd sales of small lots 
f tinues downwards, but 

n hemati e ency of prices continues down: 
buyers are still below the prices wanted by makers. 

Finish ed iron continues very dull, and merchants are still low 
sellers; but makers hold for £6 5s. as their minimum figure for 
bars, and about £6 15s. for hoops, delivered equal to Manchester 
"the trad fi all kinds of engi k, tool 

e engineering es, so far as of engine wor 
making and locomotive building are concerned, continue , and 
I notice a rather remarkable statement quoted from the Buenos 
Ayres Standard. It is said that the agents commissioned to place 
the contracts for the Rosario and Candelaria section of the Western 
Santa Fe Railway, who have given out the orders for the locomo- 
tives in England, called upon thirteen of the best engineering firms; 
all of those firms declared that their works were full of orders up 
to the end of 1884, and it was only by increasing their terms that 
the company, which “‘ was determined to have the engines at any 
cost,” induced a leading English firm to take up the contract. 
Bolton machinists in the district are only moderately employed on 
work taken at low rates, and the opinion a: to prevail that 
the new American tariff will very seriously check the shipment of 
machinery to the United States, which has hitherto been a very 
important item. In machine tools also, in which a ge | large 
business has been done with America, the new tariff will place 
Lancashire engineers in a decidedly worse position. The injurious 
effect of the new tariff is, in fact, gone | being felt. There is a 

ush on to complete orders in hand, for delivery before the end of 
uly, but there has been a cessation of new orders coming in. 

The thirty-second annual report of the Amalgamated Society of 
Engineers has been issued this week to the members. In review- 
ing the state of trade Mr. John Burnet, the general secretary, 
states that the hopeful anticipations of the previous year have been 
to a great extent realised. It was almost certain that in no pre- 
vious year had Great Britain sent abroad so large a quantity of the 
various kinds of articles and commodities which they produced for 
the use of foreign nations. It might —_ be that never 
before were the engineers of Britain ed upon to produce so 
much of their work to meet the requirements of foreign countries ; 
and there could be no doubt that so far as the engineering trade 
was concerned, they stood to-day in a better position in the mar- 
kets of the world than ever they did before. But good as 
the general trade had been, 
they had been most successful. Shipbuilding had been 
on during the past two years to an extent hitherto undreamed 
of, and under these circumstances their members en 
in the manufacture of marine engines had not only been well 
employed, but wages had risen with them to a higher extent than 
before. Notwithstanding, however, that this and some branches 


of their trade had been so active, their unemployed list had . 


remained much heavier than in previous years 0’ trade. 
With regard to the position of the society, the report states that at 
the close of 1881 they had 412 branches on the roll. . In the course 
of 1882 they had opened new ones at Stockton-on-Tees, Newton 
Heath, Sunderland, Colchester, Gainsborough, Openshaw, 
Glasgow, and Woolston at home, and in America at Plainfield, 
Denver, Launton, and Erie. Branches had been closed at 
Inverness, Constantinople, Port Jervis, and Tredegar, leaving them 
at the close of 1882 with a cotal of 420 branches. Of these they 
had in England, 302; Scotland, 41; Ireland, 14; Australia, 9; 
Canada, 6; New Zealand, 4; Qui , 1; India, 1; United 
States, Turkey, 1; Malta, 1, and France 1. These. 420 
branches contained an aggregate of 48,388 members, The total 
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income for 1882 had been £124,408, and their total expenditure 
£102,165, leaving a surplus of income over outlay of £22,243, 
which, added to their last year’s balance, gave them an accumulated 
capital of £168,200, or £3 9s. 64d. per member. 

A new feature in gas engines, and one which has been called into 
requisition to render them more adaptable for electric driving pur- 
poses, is the introduction of double cylinders. In a previous refer- 
ence to the Manchester Exhibition I called attention to the fact 
that several makers were pushing forward the completion of new 
engines of this type, and the credit of being first in the field with 
a double-cylinder engine must now be given to Messrs. Good- 

ead, Pickard, and Barker, of Manchester, who have this week put 
down in the exhibition a ‘t Whittaker” gas engine working with 
two cylinders. This engine is on the same principle as the 
Whittaker single cylinder, which I have y noticed; two 
cylinders are placed side by side, and the valve gear is carried in 
the centre between the cylinders, where it is cased over. With the 
two cylinders an explosion takes place at every stroke, one cylinder 
exploding whilst the other is exhausting, thus ensuring a steadiness 


now 13,896 members, with a revenue of £9798, being an increase 
of £1611 on the year. During 1882 there were 2312 cases of minor 
injuries, in which members were admitted to benefits, or 403 more 
than in the preceding year; and the entire number of non-fatal 
accidents for the six years of the fund’s existence was augmented 
to 7859. There were twenty-five fatal cases during the year, 
causing fifteen widows to be ae on the list, increasing the 
number to fifty; thirty-one children had become chargeable to the 
society. 
The Sheffield Town Council are now fairly 1 on & 
of sewerage. They have obtained their Improvement Bill—unless 
a hitch takes place in the Lords, which is not expected—and Mr. 
John Thornhill Harrison, M.I.C.E., has been appointed to make an 
inquiry on the 3rd day of May into the Corporation’s application 
to the Local Government Board for sanction to borrow £150,000 for 
the scheme. The Corporation further ask for £12,000 to construct 
a new road across Crooksmoor Valley, connecting Winter-street 
with the hilly region of Walkley. 

The Gas Appliances Exhibition, promoted by the Sheffield Gas 


h 


of action. The engine, which is 4-horse inal, but indicat 
7-horse actual, is very compact, and allowing for the full sweep of 
the fiy-wheels and the outside of the crank shaft, does not occupy 
a floor space of more than 7ft. by 3ft. Gin. Messrs. Ashbury and 
Sumner have also completed a double-cylinder engine, in which the 

linders are placed at either end, and both work on one common 
shaft in the centre. A fly-wheel is carried on each side cf the 
engine, and either of the cylinders can be readily uncoupled if 
required. This engine is of 8-horse power nominal, and it is 
claimed that both standing and working it is in perfect balance. 
Messrs. Crossley Brothers have also in hand an engine of th 
double-cylinder type. 

Messrs, Monks, Hall, and Co., of Warrington, have this week 
commenced operatiohs at the ironworks at Asput, near Wigan, 
recently hased by the firm, where they will manufacture hoops 
and puddled bars for their rolling mills in Warrington. A con- 
siderable extension of the Warrington Works has also been carried 
out by the erection of additional bar mills, and the combined 
works will be capable of turning out 650 to 700 tons of puddled 
bars and finished iron per week. 

In the coal trade business has been slackening off with the close 
of the month in anticipation of a reduction in prices, and in some 
this is already being discounted, to secure orders, by conces- 
sions of about 6d. per ton. The pits, however, are being kept 
going pretty near full time, and there is not as yet any heavy 
weight of stock going down. At the pit mouth prices average 
9s. 6d. for best coals, 7s. 6d. for seconds, 6s. 6d. for commmon house 


coals, 5s. 6d. to 5s. 9d. for steam and forge coal, 4s. 9d. to 5s. for 
burgy, 4s. to 4s. 3d. for best slack, with common sorts to be bought 
at 2s. 9d. to 3s. 3d. per ton. 


Shipping continues very quiet, and Lancashire steam coal 
delivered at Liverpool and Garston can be bought at from 7s. to 


up of the books at the Ashton and Oldham col- 
lieries under the sliding scale in operation in the above distri 


the rate of wages, this advance being based upon the prices realised 
during the quarter ending March. 

Barrow.—The iron trade of this district is still very dormant, 
and there is no apparent increase in the demand, which has been 
slack for a considerable time past. Buyers show no disposition to 
increase their orders, merely contenting themselves oth cnbuber 
what they immediately require. The orders held are being 
gradually worked out, and are not being replaced by others quite 
so large. Stocks as a consequence are increasing, as the output of 
metal at the furnaces‘is fully maintained, and there has been no 
damping down of any of the producing plant. The present slack- 
ness of trade, however, which has continued so long, is making 
itself felt, and makers are seriously considering the advisability of 
restricting the output with a view of checking the downward ten- 
dency of prices ; 52s. per ton for mixed samples is still quoted, but a 
few sales have been effected at 51s. per ton. Steel makers are still 
fairly employed, but orders are not coming to hand so rapidly as 

be wished, as the output of metal is heavy ; £5 per ton for 
steel rails is the officia! quotati Ship ts of rails are not 
heavy at present, and stocks are increasing. The shipbuilding 
trade is more actively employed consequent upon the orders re- 
ceived. Negotiations are in progress for further orders. Iron ore 
9s. to 12s. per ton at the mines. The demand is not large. 

A meeting of iron smelters was held at Workington on Monday, 
to consider the advisability, in view of the depressed state of the 
iron market, of a reduction in wages and a lessened output at the 

. It was agreed that a reduction should be made in the 
‘wages of the men, which will shortly take effect. It is understood 
that the reduction will not be a slight one. The general opinion 
of the meeting seemed to be in favour of a diminished output. 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

THOUGH the weather is now variable, and generally very cold— 
the 23rd being one of the coldest days of the year, with frequent 
showers of hail and sleet—the colliery companies seem disposed to 
anticipate the usual drop of prices in May. The Nunnery Com- 
pany, which does a very large business in the district, has lowered 
quotations by 1s. per ton, the rates now ruling at depits being— 
hand-picked Silkstone branch, 14s.; best Silkstone hards, 12s. 1d.; 
best Silkstone screened, 11s. 3d.; second ditto, 10s.; screened Silk- 
stone nuts, 7s. 1ld. per ton. Messrs. Newton, Chambers, and Co., 
of Thorncliffe, who send the largest quantity of Silkstone coals to 
London, have also reduced their quotations by about 1s. per ton. 
Manufacturing fuel of all sorts, as well as steam coal, is in con- 
tinued request, and values are slightly better where any change has 
taken place. 

Iron keeps languid, the business done being limited to immediate 

uirements. Marked Staffordshire bars are still quoted at 
ET 10s. and on this basis very great reluctance is shown t> do 
business beyond what is absolutely necessary. 

Work is plentiful in most of the heavy branches, particularly in 
armour plates and ordnance. Steel rails are not so freely ordered 
as at the corresponding period last year. Engineering establish- 
ments are generally well employed, and a large amount of work is 
now being turned out for plant and machinery, which will have 
the effect of taking business from Sheffield, as the orders are for 
machines which can only be employed in manuf ing articles 
which were at one time the extensive speciality of our manufac- 
turers. 


The dispute in the file trade has now assumed serious 
dimensions, so serious that the men have offered to submit 
the matter to arbitration, and with that view they have named 
several gentlemen from whom it was thought the manufac- 
turers might make a selection. These names will be submitted to 
the employers. The strike in the razor trade still continues, but 
the call from foreign markets is rather lighter, and this will have 
the effect of preventing other employers from making the conces- 
sion sought by the workmen. 

Mr. C. E. Rhodes, of Aldwarke Main Colliery—Messrs. John 
Brown and Co., Limited—has been communicating to the Midland 
Institute of Mining, Civil, and Mechanical Engineers the results 
of experiments me in the Swallow Wood and Parkgate Seams at 
Aldwarke Main, with the newly-invented lime cartridges. The 
practical outcome ap; to be that in some instances the lime 
would not take the p: of gunpowder, which is generally felt to 
be a matter of regret, as some less perilous explosive than gun- 
powder is much needed. A diseussion which followed the reading 
of the paper was adjourned, in order that Colonel Smith, who was 
unavoidably absent from the meeting, might be present when it 


Rad Fitewilliam ed on Monday at the annual meeting of 
illi i on. y a ann ing o 
the West Riding Mines t ief Society. There 


Permanent Relief are 


pany, has been a greater success than was anticipated. Some 
10,000 people have visited the Corn Exchange, where it was held, 
and the gas company have orders to lease some 200 gas cooking 
stoves. 

Mr. Chamberlain’s Patents Bill includes a provision for trade 
marks, which seems to aim at extinguishing the Cutlers’ Com- 
pany’s privileges, and substituting a Sheffield register. It is pro- 
posed that at the expiration of five years from the commencement 
of this Act the Cutlers’ Company shall close the Cutler’s register 
of corporate trade marks, ‘‘and thereupon all marks entered 
therein shall, unless entered in the Sheffield register, be deemed to 
have been abandoned.” These proposals in the Bill are certain to 
receive a great deal of attention from the company and the local 
Chamber of Commerce as well. 


THE NORTH OF ENGLAND. 


(From our own Correspondent.) * 

THERE is little new to report with respect to the Cleveland iron 
trade. At the market held at Middlesbrough on Tuesday last 
only asmall amount of business was transacted, and the prices of 
the previous week were fully maintained. Makers have recently 
booked a few good orders, and being somewhat sanguine as to the 
future, they are not pressing their iron onthe market. For prompt 
delivery of No. 3 ¢.m.b. they will not take less than 40s. per ton, 
and for forward delivery they demand 3d. per ton more. Merchants 
have only small quantities to offer, and are not taking less than the 
prices quoted by producers. 

The stock of Cleveland iron in Messrs. Connal’s Middlesbrough 
store declined 1135 tons during last week. 

The shipments of pig iron from Middlesbrough are remarkably 

this month. Up to Monday night the total had reached 

,050 tons, of which 23,410 tons were sent to Scotland, and 
16,820 tons to Germany and Holland. 

Business is very quiet in the manufactured iron trade. Inquiries 
are not so numerous as they were, and some makers complain 
that they have difficulty in pga ge egy Prices remain 
about the same as before, viz.:—Ship plates, £6 5s. to £6 10s.; 
shipbuilding angles, £5 15s.; engineering es, £6; and common 

3 per ton, free on trucks at makers’ works, less 24 per cent. 
Puddled bars are £3 15s. per ton net. 

Messrs. Bolckow, Vaughan, and Co., Limited, have given a 
fortnight’s notice to leave to the moulders, boilersmiths, and 
fitters employed at their Middlesbrough works. It is understood 
po the general manager intends to reduce the wages of these men 

r cent. 

e restrictions in the Cleveland pig and the finished iron trades 
is beginning to be felt at the ironstone mines, and steps are being 
taken to reduce the output at several of them. Last week between 
forty and fifty men were discharged at Boosbeck, and at C 
Hall and Skinningrove only five days per week will be worked for 
the present. 

Messrs. Allhusen and Co., of a have just made 
contracts for the sinking of two brine wells, and the erection 
of evaporating pans, on land recently = by them near 
Middlesbrough on the Durham side of the Tees. Mr. John 
Vivian, C.E., of Whitehaven, has undertaken to sink the wells, 
and the work will be di diately. 

The members of the Cleveland Institution of Engineers paid a 
visit to Messrs. Bell Bros’. salt works at Port Clarence on Saturday 
last. Mr. F. H. Bell conducted the visitors over the works, and 
pointed out everything of interest. The brine reservoir was first 
ins It is capable of holding 500,000 gallons of brine, which 
is equivalent to from five to six hundred tons of salt. The 
reservoir is about a mile from the bore-hole. Near the bore-hole 
were seen the actual cores obtained whilst boring down to the 
salt. They were cut out by a cylindrical drill studded on its lower 
edge with diamonds, and were drawn to the surface in pieces as 
they happened to break off. The rock salt lies some 1100ft. from 
the surface, and is over 70ft. thick. The pumping engine was seen 
at work, and Mr. Bell tested a sample of the brine with a salin- 
ometer, showing it to contain 23 per cent. of salt. 
evaporating pans were then seen in operation, and an explanation 
given as to how they were worked. The salt settles in crystals on 
the top of the water, and forms a oy This, on being broken, 
allows the vapour to escape and the salt falls to the bottom of the 
pan. Thence it is at intervals of forty-eight hours shovelled into 
trucks. Messrs. Bell Bros. are now arranging to erect chemical 
works for the manufacture of soda ash, or anhydrous carbonate of 
soda (NaC O,) by the new ammonia process, the brine bei 
treated as it comes from the bore-hole with bi-carbonate o' 
ammonia, N H; 2 (C0.). 

An important case under the Employers’ Liability Act was tried 
at the Stockton county-court on Thursday last. A puddler named 
Saunders, in the employment of Messrs. Fox, , and Co,, 
Middlesbrough, was oman down marking off a piece of iron to 
be afterwards cut at the shears. He was not at the time exactly 
on the spot usually occupied by him when at work, but three or 
four yards from it. Looking up when he had finished what he was 
doing, a “‘ flash” or drop of molten cinder from a shingling hammer 
70ft. distant struck one of his eyes and instantly blinded it. 
Saunders now sued his employers for £300, on the ground that had 
the locality in question been sufficiently screened from the hammer 
the accident could not have occurred. After a hearing of four 
hours, Judge Turner decided in favour of the plaintiff, and gave a 
verdict of £100 damages and costs. The firm are insured with the 
Employers’ Liability Assurance Corporation, of King William- 
street, and will not themselves suffer any loss. 

A similar action is proceeding against Messrs. B. Samuelson and 
Co. for compensation to the widow of a mine filler employed at 
their furnaces. A piece of coke accidentally fell from the lift cage 
when at the top and struck the man in question, killing him on 
the spot. The result of the action is not yet known. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE was considerable strength in the warrant market on 
Friday last, when the quotations advanced to 47s. 64d. per ton. 
This movement was attributed to rumours put in circulation to the 
effect that a Scotch pig iron a pag 4 was about to sto; 
the manufacture of pigs, and devote itself to the raising and sale 
of coals. These reports having become discredited early in the 
present week, the former buyers became sellers, and the quotations 
were quickly brought down to the point from which they had 
started. ere is, however, a rather more hopeful feeling in the 
market, arising chiefly from the fact that the past week’s ship- 
ments have been larger than of late, The reduction in the s 
in Messrs. Connal and Co.’s Glasgow stores is about 900 tons for 
the week, which is less than was anticipated. 


The nine 


There is a notable ' He described 


improvement in the demand for Cleveland for consum; 
Scotland. 


Business was done in the warrant market on Friday morning at 
47s. 3d. to 47s. 44d. and back to 47s. 24d. cash, and Bam 47s, 5d. 
to 47s. 64d. and 47s, 5d. one month, the afternoon quotations being 
47s, 3d, to 47s. 64d. cash, and 47s. 7d. to 47s, 9d. and 47s, . one 
month. On Monday business took place between 47s, 34d. and 
47s. 44d. cash, and at 4?s. 6d, one month, while on Tuesday there 
were transactions done at 47s. 1d. cash. Business was done on 
Wednesday from 42s, to 42s, 1d. cash. To-day—Thursday—trans.- 
— took place at 47s. 14d. to 47s, cash, and 47s, 24d, one 
month, 

The values of makers’ iron, which do not exhibit much " 
are as follows :—Gartsherrie, f.o.b, at Glasgow, per ton, No, 1, 
60s. 6d.; No. 3, 54s, 6d.; Coltness, 63s. and 54s. 6d.; Langloan, 
63s, 6d. and 54s. 6d.; Summerlee, 61s. and 51s. 6d.; Chapelhall 
5s. and 6d.; Calder, Gls. and 52s.; Carnbroe, and 
49s, 6d.; Clyde, 51s. and 49s.; Monkland, 48s, 6d. and 46s, 6d.; 
Q i 3d. and 46s, 3d.; Govan, at Broomielaw, 48s. 6d, 
and 46s, 6d.; Shotts, at Leith, 63s. 6d. and 56s.; Carron, at 
Grangemouth, 50s. and 48s.; Kinneil, at Bo'ness, 48s. and 47s,; 
Glengarnock, at Ardrossan, 54s. 6d. and 48s. 6d.; Eglinton, 49s, 
and 46s, 6d.; Dalmellington, 49s. 6d. and 48s. 6d. 

There is much activity in the different branches of the manu- 
factured iron and engineering trades. Large quantities of 
machinery and other iron and steel goods are being exported from 
Glasgow to the colonies, and to other countries. e past week’s 
shipments included £23,336 worth of machinery, 53 sewing 
machines, £5920 steel goods, and £37,315 iron manufactures, 
exclusive of pig iron. 

Two very large castings were made in the Glasgow district on 
Saturday last. At the works of the Govan Forge and Steel Com- 
pany, Limited, which are situated in Helen-street, Govan, a 
monster anvil block, 160 tons in weight, was cast for the new 
12-ton hammer of the firm. The operation commenced at five 
o’clock in the morning, and occupied about fourteen hours. The 
block was cast in two portions, the lower one weighing 140 and 
the upper 40 tons. The anvil was cast in its seat, which consists 
of a ie concrete bed, over which was laid about 36in. of log 
timber to diminish the effect of the blow from the hammer, which 
has been — by Messrs. Thwaites Brothers, of Bradford. A 
40-ton travelling crane by Messrs. Jas. Taylor and Co., of Birken- 
head, is about to be erected to convey the — and forgings 
between the heating furnaces and the hammer. The other casting, 
which was of a similar nature, and also for a 12-ton hammer, was 
made at Mr. David Colville’s Dalziel Iron and Steel Works, at 
Motherwell. The quantity of metal run into the mould for this 
anvil was 170 tons. The block was cast upside down with trun- 
nions in the centre, so that when the plant was removed it would 
cant over to its place by its own gravity. The hammer, which 
will exert a power of about 400 tons, is to be used in slabbing steel 
ingots. Performed by Mr. Colville’s regular workmen, the opera- 
tion of casting was quite successful, These works have lately been 
much extended and improved, and their capacity is now equal to 
the production of a large amount of work. 

It is reported that a new company is about to n the coal- 
field on the estate of Gartsherrie, in Lanarkshire. e field is a 
very extensive one, and will give employment to a large number of 
miners. 

The coal trade in the West of Scotland is yet quite active for the 
season, the shipping department being — y brisk. In main 
coal there is now, in certain localities, a slight reduction in price, 
but the other sorts of coals are without material alteration. At 
Leith there is as yet not much improvement in the coal shipments, 
a number of vessels having left to load at other ports. In the 
course of the week 3740 tons of coal were shipped at Grangemouth, 
and about 3000 at Bo'ness, 

Boring operations conducted for some time on Mr, D. S, Ire- 
land’s estate of Denork, in Fife, have disclosed a valuable mineral 
field. A seam of good coal, 3ft. lin. thick, has been found at a 
depth of 16 fath In another part of the field seams of 3ft. 3in. 
at 26 fathoms, 3ft. 5in. at 32 fathoms, and 5ft. lin. at 37 fathoms 
have been got; and the discovery has given much satisfaction in 
the locality. It is believed that the strata also contains iron ore. 

Rapid progress is being made with the preliminary operations 
for the construction of the Forth Bridge, and the railway between 
South Queensferry and Dalmeny has been doubled to admit of the 
more expeditious tr ission of materials. There are now about 
a thousand workmen employed on both sides of the Forth. 

The blacksmiths in the employment of the Clyde shipbuilders 
have asked for an advance of 4d. per hour on time, and 74 per 
cent. on piece work. They expect an answer to their request at 
the close of the present week. 

The Town Council of Renfrew has agreed to widen and improve 
the harbour at that port. They are to purchase ground for the 

urpose adjoining the present basin, and they will require to 
Soneer money to meet a portion of the expense. 


WALES AND ADJOINING COUNTIES 
(From our own Correspondent.) 

Mr. W. T. Lewis is at length getting that co-operation from the 
mineral landlords which is now the only thing needed for the 
Miners’ Provident Fund to become a great success. He has issued 
a letter to them, and responses are coming in favourably, Lord 
Windsor in ticular subscribing £50 per annum. The need of 
the fund is daily brought home in the district, as fatalities are 
common. Three men were killed by a fall in Rhondda Junction 


Colliery last Saturday. 
The Barry Dock question is dragging its slow length along, the 
promoters having } oo their part to pile up a “‘big” case. I 
must now, however, forbear to comment until the issue is known. 
The question has been removed from the field of conjecture and 
intention into the courts, virtually, the committee being the judges 
and the promoters witnesses. Hence it is sub judice; but this I 
may say, that if the promoters get the Bill they will ‘‘ gain a loss,” 
The prophets of the district are pretty unanimous in the saying 
that if the Bill is passed by the House of Commons it wi 
thrown out in the Lords. 

The iron and steel works are kept in tolerable activity. At the 
scene of business there is not much to complain about; the only 
tangible complaint is that prices are too low and prospects of a 
change not very well defined. 6000 tons of iron and steel left the 
Welsh ports last week, the principal cargoes being for Baltimore 
and ‘Alone Bay. Indian busi is satisfactory and prospects 
assuring, and the same may apply to the Cape in the event of a 

ful settlement of existing difficulties. At present, judging 
rom the fact that the railways there, which are under Government 
direction, are reducing their employés considerably, things are not 
quite so good as one would wish. 

The coal trade is as animated as ever, and full average at all 
ports has been maintained; prices firm. One failure is reported 
from the Rhondda ae 

The purchase by the Messrs. Crawshay of a colliery at a 
pridd still hangs fire, owing, I hear, to a “‘ difference ” between the 
partners who had offered it for sale. 

I note that Morlais Tin-plate Works are to be re-started. Trade 
dull, but better. : 

Mr. David Morgan, colliers’ delegate, has retired from his position. 


Deep SEA LIGHTHOUSES.—On the 2nd inst. Mr. Chris. Ander- 
son, of Leeds, read a paper, on ‘‘ Deep Sea Lighthouses,” before 
the Society of Engineers. These he proposes chiefly as meteoro- 
logical stations to be anchored out at sea, so that thirty-six hours’ 
notice of approaching storms could be given to vessels instead of 
twelve. They would also be used as postal and telegraph stations. 
ibed a design which he had completed for such lighthouses. 


per ton. 
‘ 

t 
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THE PATENT JOURNAL, 


wing the proper apy 
weg and giving the seniors there found, which only 
refer to the pages, oS ‘to those wages pon | 
finding the numbers of the Specification. 


for Letters Patent. 
*,* When patents have been ‘‘ communicated,” the 


printed in 
April, 1888, 

1929. Sprinas, J. Pring, Chester. 

1930. or Movanie Joints, J. D. Sprague, 
Upper Norw: 

1931. Sewine, &c., Fasrics, J. H. Johnson.—(C. H. 
Wilcox, New York.) 

1982. GaLvanic Batreries, C. L. Clarke, Manchester. 

1933. Prerparrnc Gum Tracacantn, A. C, 
Manchester, 

1984. TRAMWAYS, A. E. Adlard, London. 

1985. Vessets for Hotpine Liquips, G. A. J, Schott, 
Bradford. 


1986. CenrrivuGAL Macuines, A. G. Brookes.—(D. 
McC. Weston, Boston. 

1987. CENTRIFUGAL Macuiyegs, A. G. Brookes. {(D. McC. 
Weston, Boston.) 

1988, Lurenoats, N. Hamblin, jun., London. 

1989. Boxes, &c., A. G. Speight, London, 

1940, SappLEs for Bicyc.zs, &e., J. Redpath and F, 
H. Anderton, Sheffield. 

1941, Apparatus for Inpicatina the Names of 
Stations to in Ramway Trains, E. 


1942. STOPPERS Botries, N. Thompson, London. 
1943. Atpums, R. Moser, 

1944. Derectine Leaks in Tylor 
1945. Pice Fasrics, W. R. Lake.— C. Coupland, 
1946. Curtine Croru, A. J. Hoyer et Cie., 


Germany.) 
1947. Weavine Devices, Berlin. 
1948, Laww Tennis Poxes, &c., J. Mellor, Corwen. 

1949. Unnarrinc Hipes or Skins, A. ’Galwey. 


Depierre, Brussels.) 
1950. Pumps for Extincuisuine Fire, E. J. C. Welsh, 
London. 


1951. Looxino Grasses, C. L Bell, Greenwich. 
1952. TRaNsMITTING ELecrRIcaL SiGNas at a DisTaNce, 
C. D. Abel.—(B. Abdank-Abakanowicz, Paris.) 
1958. Brean, J. H. Johnson.—(@eneste Herscher and Co.) 
1954, Type Cases, J. H. Johnson.—(La Societe de 
graphic par procédés rapides, 
18th April, 1883. 
1955. Door Furnrrurg, E. V. » Birmingham. 
1956. TeLEoRAPHIC Apparatus, E. J. Houghton, Peck- 


1957. Borrtes, &c., J. Edwards, London. 

1958. Papprne, &e., APPARATUS UsED in Prixtinc 
Faprios, C. A. Paterson, Lennoxtown. 

1959. Stones, G. Cochrane, 

urgh. 

1960, EnamELLinc G. Robey, London. 

1961. Stripe Vatves, J. F. Johnstone, Belvedere. 

1962. Forwaces for the MANUFACTURE of Coxe, F. C. 
Glaser. ier, Germany. 

1963. Parino the of. Six, &c., Hats, L. F. 
March, Bristol, and J. Cree, Denton. 

1964. a Ye.iow G. A. Bang.—(G. A., 


ny. 

1965. Or Lamps, H. E. Philipson, Dublin. 

1966. Raisine Steam, &c., E Thornton, Bradford. 
1967. GALVANISING SHEET Tron, J. Tinn, Bristol. 
Srorrixe Howes in J. Wilkie, North 


elds, 
1969. Recepracces for Szconpary Barrerigs, G. Bins- 
and T. 8S. Sarney, London. 
1970. Carpine Enoines, A. C. Henderson.—(Z. A. 
Perin, Paris.) 
1971. AUTOMATICALLY Exposinc to the 
Sun's Rays, W. Cooke.—(R. Schlotter- 


1972. H. Simon.—( Schweizerische Industrie 
Gesellschaft, Switzerland.) 
1973. CARTRIDGES, J. H. Dunn, London. 
1974. Decorticatina Friax, &., W. R. Lake.—(7. 
» Paris.) 
19th April, 1888, 
we. Reversina VaLve Mecuanism for Enorves, A. 
Dumbarton. 


wre eLt Hats, J. Eaton, Stockport. 
Saw B. Goulton, Kaeo 


Fasrics, W. Mather, Manchester. 
SiGHT-FEED LUBRICATORS, J. Clyne, 


een, 
1980. Geanina, W. 0. Aves and G. Moss, 


1981. Tine, W. O. Aves and G. Mess, London. 

1982, Conveyinec to the Surrace of the Sxa, &c., 
J. Bowman, Huntl ~~ 

1983. SUBTERRANEAN Execrric H. J. Allison. 
Ay F. Shelbourne, New York.) 

Mercvriat Arr Pumps, J. Barrett, London. 

1985. Rorary Enoines, J. C. Mewburn, ~B. Genty and 
J. Deschamps, Paris.) 

1986. Sorry Leataer Buttons, T. F. Finch, A. L. 
a. and J. Finch, Worcester. 


1988, —(Messrs. Husard 
and » France.) 

1989, Swine J. Fox, London. 

1990. VeLocipepes, H. B. Crawford and J. King, 
Nottingham 

1991. Macutyes, W. P. Thompson.— 
M. UIngénieur Bartolomeo Cabella, Milan. 

1 Enornes, é&c., for Exectric Macutnes, R. Brown, 
Gainsborough. 

1998, APPARATUS for the Reception, &c., of CIGARETTES, 
F. Hipgrave, London. 

1994. Stamp-Box Cuarm, &c., C. Halford, London. 

1995. Optainina ALuMIniuM from its Ore, H, A. 

ien.—(B. Foote, New York.) 

1996. Carper Woot for Weavine, H. J. Haddan.—(J. 
Benazet, France.) 

1997. Doors, for Furnaces, J. Shepherd, Man- 


1998, freon Batrerizs, B. W. Webb, H. P. F. 
ensen, and J. Jensen, 

1999, Prerarinc MacnInery for Frax, &e., J. 
Reynolds, Belfast. 

2000." Corourine A. M. Clark.—(H. R. Burk, 


yn.) 
20th April, 1888. 
2001. Borer é&c., 8. Borland, Man- 


= Fire- + EXTINGUISHING APPARATUS, W. Miller, 


2008. Preventina the Corrosion, &c., of WoopEN 
2004. STENTERING ‘OVEN Fasri 
. KNIFE-CLEANING MA T. and F, 
W. McDonnell, Liverpool. 
Friction’ Ciurcues, H. Simon. — (Berlin- 
Anhaltische Maschinenbau-Actien Gesellschaft, in.) 
Curtine L. Alderson. ‘ord. 
2008. Lawn Tennis Reorster, EF, a C. Baird, Ripple 
House, near Deal. 
2009. Manuracture of Utmin-prown, H. J. Haddan. 
Banque Inds Industrielle de Belgique, Paris.) 


“CUTTING MACH! A. M. Clar' 


THE ENGINEER. 


2010, Currine or Stortno Fopper, &., J. H. Johnson, 
—(A. Albaret, France.) 

2011. CaTaLoouine or Memonanpa, E. Magnus- 
son, Cambridge. 

2012. Manvracture of Fiuxes, H. F. Taylor, Glamor- 
gan, and G, Leyshon, Tividale. 

2013. Barress, &c., J. H. Hedley, Liverpool. 

2014 Loome for WEAVING, J. B. Greenhalgh, Whitefield. 

2015. he ig . Greaves, Manchester, and 
J. Lund, 8t. Anne’s-on-the-Sea, 

2016. Gasovine Mera, &, Rows, A. B. Wilson, 

2017. VeLocipepes, G. G. Tandy, Clapham. 

2018. Hurcugs, G. F. orant, Dulverton. 

2619. Locxine the Nuts upon the Bouts by which Fisu- 
PLATES are SxcurRED to Rartway G. Grover, 
Clapham. 

2020. TeLepnonr, &c., Apparatus, H. A. C. 
Saunders and A. C. Brown, London, 

2021, Stop Vatves, W. R. Lake.—(R. Beawmont, U.S.) 

2022. Lever Cork-screws, R, Dolberg.—(C. F. A. 
Wienke, Germany.) 

2023, Suppiyine, &c., Force for BaTrery 
Cuarorna, R. P. Sellon, Surbiton. 

2024. Sipe Sapp.es, T. G. Smith, Easton Grey, and B. 
Brook, Sherston Magna. 


21st April, 1883. 


Apparatus to be in TeLepHonic Systems 
ne any of the Instruments Connecrep with 
ENTRAL Station in Communication with each 

other, W. R. Lake.—(H. 7. Cedergren and L. M. 


J. Leighton, Netherfield, Kendal. 
2027. DisPLayina Goops, W. P. Thompson. —(V. 
Brussels.) 
GeneratinG, &., ELecrric Currents, Sir W. 
Glasgow. 
2029. Lockie Bricks Tocetuer, C. E. Davis, Bath. 
&c., AERIVORM FLUvIDs, H. Lane,. 
2081. Primary Vo.taic Barrertes, P. Jensen.—(Dr. 
. Prinz, W. Wenzel, and J. 
20332. REFRIGERATING Apparatus, A. 8. Haslam, Derby. 
2038. De.ivertno Preparp Goons, J. G. Sandeman and 
Everitt, London. 
2034. ELastic Sers of Teern, I. Beutelrock, Germany. 
2035. SULPHURIC Acip, 8. B. Bowen, 
2086. AtracuMent for Sewinc Macuines, H. 
J. Haddan.—(J. Gutmann, Berlin.) 
2987. Prope.iers for VEssELs, A. Figge, London. 
Crorugs, J. Johnson.—(G. Bozérian, 
aris. 
2039, Fisu-PLates, G. Robson, Newcastle-upon-Tyne. 
2040. Reovtatine, &c., the PRESSURE of F.iurps, J. H. 
Johnson.—(H. L. J. Parenty, France.) 
2041. Inpicatinc the Ve ocities of Arr CURRENTS, 
ompson, Bolton-le-Moors. 
2042, MaGNeto-ELEcTRIC Macuinegs, &c., G. Hookham, 
2018, ~ H. Pi Belgium. 
8. RirLep leper, 
2044. DyNAMO-ELECTRIC Macuines, A. M. Clark.—(La 
Société Solignac et Cie., Paris.) 


23rd April, 1888. 
2045. Guy Carriages, W. R. Lake.—(H. Gruson, 
Germany.) 
Hlontsownat Sream Enorines, T. A. Adamson, 


2047. Sucar from Morasses, &&., C. 
Pieper.—(C. Scheibler, Berlin. 

2048. PERMANENT ANCHOR, E. C. G. Thomas, London. 

2049. AvTromaTic Drevorr, E. C. G. Thomas, London. 

2050. of Guass Lame Curmmney, P. Bayle, Paris. 

2051. SecrionaL and FeEp-waTER REGULATOR, 
H. J. Haddan.—(B. Schmidt, Leipzig, Saxony.) 

2052. Mera.uic Roortxa, &., ’R. H udson, Gildersome. 

2058. Steam Generators, H. F. Phillips, London. 

2054, CLeantno, &c., Boots, J. Hargrave, 

2055. MANUFACTURING MeErALLic Oxipes or Basgs, H. 
A. Bonneville.—(L. C. EB. Faucheux, France.) 

2056. Workine Brakes, J. Armstrong, New Swindon. 

2057. Evecrric Lamps, &c., W. Hochhausen, New York. 

2058. and DYNAMO-ELECTRIC MACHINES, w. 
Hochhausen, New York. 


Inventions Protected for Six Months on 
Deposit of Complete Specifications. 
1907. Prorectine Firemen, W. R. Lake, London.—A 


munica’ from 8. Richards, Philadel elphia, U.S. 
width April, 1883, 
Clark, London. 


communication from L. Lepine, Paris.—14th 


pril, 1883. 
1936. CenTRIFOGAL Macuings, A. G. Brookes, 
—A communication from D. McC. Weston, — 
17th April, 1883. 
1937. CentrirucaL Macutnes, A. G. Brookes, London. 
—A communication from D. McC. Weston, = 
17th April, 1883. 


1945. Pitt Fasrics, W. R. Lake, London. commu- 
from C. Coupland, Seymour, U.S.—17th 
A 

1983. SUBTERRANEAN ELEctric Castes, H. J. Allison, 
London.—A communication from 8. F. Shelbourne, 
New York.—19th April, 1883. 


Patents on which the Stamp Duty of £50 
has been ad 


1650. Buckets, Cans, &c., R. R. G Li L— 
"1880. ray, Liverpoo! 


1557. Ixpicators for Movers, Casartelli, 
and W. Potter, Lower 


iste FACILITATING Repairs, &., upon a Screw Pro- 
PELLER whilst the VessEL is seem J. B. DA. 
Boulton, London.—1l6th April, 1 

1579. Borrers, W. Tijon, London.—17th 


1586, CHRoNomETRIC Motor Apparatus, W. R. Lake, 
London.—1l7th April, 1880. 
1588, Repuctne Friction of Axugs, &c., J. G. Wilson, 
Manchester.—17th April, 1880. 
1844, ManuracTurRE of Enemas, &c., J. Burbridge, R. 
C. Thorpe, and T. Oakley, London.—5th May, 1880. 
1678. Broworas, &c., E. C. F. Otto, Peckham.—23rd 


April, 1880. 
1752. Propucinc REFRIGERATION in IcE-MAKING, &c., 
Macurngs, C. C. Palmer, Oakland.—29th April, 1880. 
1597. Rops or A. Berry, 
ey, near Rotherham.—19th April, 1 
1632. Fort, W. R. W. Smith, Glasgow, and 
J. F. M. Pollock, Leeds,—2I1st April, 1 
1726. Sups’ BERTHS, A. M. Clark, 


1603. Compre M. C. Stone, 
Baltimore.—19th April, 1880. 
1670. E. Edmonds, London.— 22nd 
1622, Hoistina Apparatus, F. R. Ellis Liverpool.— 
20 il, 1880. : 


1657, — P. Deane, Springfield, U.8.— 
22nd A 


Laure’ M. Marichenski, London,—22nd April, |. 


1679. New Fapsric for Makinc Horse Ciotus, W. 
London, and J. F. Mayman, Dewsbury. 

1692. p ‘AR, &c., H. Williams 
and J. Malam, Liverpool.—24th April, 1 

1749, EXPLosions Borers, A. 
M. Clark, London.—28th April, 1 

TRAMWAYS, J. Gowans, Bdinburgh.—2tst April, 


1649. Execrric W. R. Lake, 
April, 1880. 


655. KNIFE-CLEANING Mactnes, E. M. Knight, Man- 
chester.—22nd April, 1880. 


$29 


— 


1662. Gas Cooxinc Apparatus, F, W. Hartley, Lon- 
don.—22nd. April, 1880. 


which the Stamp Duty of £100 
Patents on ity 


1688. Burip1na, &c., the of Boors, J. Blakey, 
Leeds.—19th April, 1876. 

1707. ae Macuines, H. J. Haddan, London.—22nd 
April, 1876. 

wid, BREAKING, &c., Stonzs, C. E. Hall, Leeds.—18th 
April, 1876. 

1692, Wuspine, &c., PAPER for Printine, E. E, Colley, 

Kennington.—21st A 1876. 

1675. Weavine, 8. 0” eill, Strand.—21st 1876. 

1651. a &c., Coais, J, D. Thorp, Leeds.—20th 
April, 18 

1696 Merats, E. Morewood, Llanelly.—2lst 
April, 1876. 

1703. Guns, W. R. Lake, London.—2lst 

1876. 

1863. CawDLes, G. H. Spicer, Battersea.—3rd May, 
1876, 

1874. ‘TRANSMITTING, &c., Musica, IMPRESSIONS or 
Sounps TELEGRAPHICALLY, E. Chabot, South Nor- 
wood.—80th July, 1876. 

1908. om, &., OMPASSES, W. Clark, London.—5th 


May, 1876. 
1697. Frurerinc Water, J. H. Porter, Lavenham.—21st 
April, 1876. 


Notices of Intention to Proceed with 
Applications. 
(Last day for fling opposition, 11th May, 1888.) 

5982. Supports for Curtain Rops, &c., T. Smith and 
J. Drewitt, London.—14th December, 1882, 

5992. H. Hoyles, Sheffield.—15th Decem- 
ber, 

6010." for Cases, E. A. Brydges, Berlin.— 
A com. from C. Klauke.—16th December, 1882. 

6022. Propucinc MONALCOHOLISED Hypric-Bases, W. 
A. Barlow, London.—A communication from A. 
Bohringer.—16th December, 1882. 

6025. Sewinc Macuryes, T. ‘Chadwick and T. Sugden, 
—18th December, 1882. 

6029. H. P. Hoghton, Manchester. 

th December, 1 

6037. TextTiLe Fasrics, L. E. Luzeau-Cou- 
drais, London.—18th December, 1882. 

6045. CoupLine APPARATUS for Suarts, H. Lake, Lon- 
don.—Com. from J. —18th 2 1882. 
6049. Warer-cLosets, R. H. Leask, Dublin.—19th 

December, 1882. 

6051. Screwinc Macurves, 8S. Dixon, Salford.—19th 
December, 1882. 

6052. MaKING Parer Baas, 3 K. Dutton, Manchester. 
—A communication from F. W. Leinbach and C. A. 
Wolle.—19th December, 1882. 

6061. TreaTinc Frsrovs Mareriats, T. Routledge, 
Sunderland.—19th December, 1 

6064. CaLcrnation of REGULUS, &., J. w. Chenhall, 
Morriston.—19th 1882. 

6089. TREATING FERMENTED A. G. Salamon, 
London.—20th December, 1882. 

6092. Vessets for PRESERVING. Liquips, W. R. Lake, 
London.—Com. from A. Gay.—20th December, 1882. 
6115. &., VeHicLEs, J. Anderson and J. 

Darling, w.-22nd December, 1882. 

6126. WARMING E. Hopgood, Ryde, and E. 
Jenner, London.—22nd December, 1882. 

6215. Apparatos for ReoisTerinc the of 
Venicies, J. Imray, London.—A communication 
from F. Bisson.—29th December, 1882. 

6236. Makune Screws, W. R. Lake, London.—A com- 
munication from A. Faugier.—30th December, 1882. 

67. Governors for Stzam Enoines, R. E. Crompton, 
London, and J. W. Kempster, Chelmsford.—4th 
January, 1883. 

125, ELecTRICAL onan E. A. Monfort, New York, 
U.S. 


290. Fastenrnes for BLIND Corps, J. D. Sprague, 
Upper Norwood.—18th January, 1883. 

450. Rope Traction Tramways, G. J. Chapman, 
Enfield.—27th January, 1883. 

688. Devices to be AtracHED to Drivine Reins, W. R. 
Lake, London. communication from L, Nevitre. 
—Tth Februa: 

691. ComBING ing and J. Robertshaw, 
Allerton.—8th February, 1 

838, CLEANING BrusHEs, C. London.—15th 
February, 1883. 

968. of Liquips, J. Tylor, 


London.—22nd Fe 
1011. Craps, N. Kumagaya, Blackburn.—24th 
February, 1 
1027. Stzam ENGINES, I. W. Boulton, Ashton-under- 
Lyne.—26th 1883. 


1102. Fur Curerie, &c A. M. Clark, Lon 
.—A ion from T. Rasmus and L. H. 


1814. Dynamo, &., ‘MACHINES, C. W. Vincent, Hollo- 
way.—l2th March, 1883. 

1352. VeLocipepgs, &., W. Morgan, Birmingham. — 
18th March, 1883. 

1395. TRANSFERRING CoaL in Wacons, G. Taylor, 
Penarth.—16th March, 1883. 

1397. Loapine with Coat, G. Taylor, Penarth, 
—16th March, 1883. 

1443. Pen-notper, C. E. Orrell, Kidsgrove. — 19th 
March, 1883. 

1451. PortLanp Cement, J. Johnson, London.—Com. 


March, 1883, 

1504. GENERATING Gases, J. McEwen, Manchester.— 
22nd March, 1 

1505. Fan for Muxzs, &., F. L. Jeyes, London.—22nd 
March, 1883. 

1527. Knittina Macuinery, and 8. Keywood, Not- 
tingham.—24th March, 1883. 

1535. Winpow-Frramgs, &c., J. Booth, Bolton.—24th 
March, 1883. 

ScREW-CUTTING Macurnes, A. M. Clark, London. 
—A com, from L. E. Lepine.—14th April, 1883. 


(Last day for filing opposition, 15th May, 1883.) 
on. nm. W. Thomas, London.—18th Decem- 


er, 1 
6040. Wagom, H. C. Bull, Brooklyn, U.8.—18th Decem- 
er’, 

J. Pearse, Cheltenham.—19th Decem- 


E. Marshall, Birmingham.—1l9th 
2 Williams, London.—20th Decem- 


1 

6075. "INCANDESCENT Execrric Lamps, L. Groth, London. 
—aA com. from A. Bernstein.—20th December, 1882. 

6077. Trps for Boots, L. Groth, London.—A com. from 
L. Loeser and J. Kyeser. —20th December, 1882. 

6078. Winpow-BLinpbs, L. A. Groth, London. —A com- 
munication from H. Olausen.—20th December, 1882. 

6079. Suips, F. H. F. Engel, Hamburg.—A communi- 
cation from G. de Laval.—20th , 1882. 

6082. Hanp Suears, ©. Nunan, London. — 20th 


December, 1882. 
6084. Reavtators for Stream Enoines, E. Edwards, 
London.—A com. from A. Zalm.—20th December, 1882. 
6091. Furnaces, E. Bennis, Bolton.—20th December, 
1882. 


6106. Ciurcnes, J. 8. Taylor and 8. W. Challen, 
Birmingham.—21st 

6107. Makino Hart Linrnos, W. H. Kn oe and J. 
Faulkner, Denton, and R. I. jong he d W. N 


6114. PxHoromerric APPARA 8. 
London, and J. Munro, West 
December, 1882. 

6116. STEERING APPARA’ ARATUS, J. Imray, ai 
com, from J. C. Lake.—22nd December, 1 

6117. Apparatus for Currinc Pears, J. Lon- 
don.—A com. from E. Roads.—22nd December, 1882. 


6187. Macuinery for Printinc on BOTH sIDEs of 


essrs. Hoe 882, 

6161. Hycromerers, Hamburg.—A 
com. from W. Klinkerfues.—28rd December, 

6163. CARRYING O¥F Smoke, &., from TUNNELS, D. 
C. Green, Brooklyn, U.S. —28rd December, 1882. 

6190. Dovex, R. Alexander, Glasgow. —28th 


December, 1882. 
6196. INSULATING Coxpuctors, W. Smith, London.— 
1 ATCH BOXES. and J. 
29th December, 1882. “ 


91. Sena Ar. A. B. Wilson, Holywood, and J. 
turgeon, London —6th January, 1883. 

92. Carpet Looms, G. W. Grosvenor and J. Badiford), 
Kidderminster.—6th January, 1883. 

284. Maxine Suaar, A. Fryer and J. B. Alliott, 

tham.—17th January, 1883, 

387. VenTiLaTine Sewers, G. F. Harrington, Ryde.— 
—24th January, 1883, 

439. Mecuanism for CLocks, A. M. Clark, London.—A. 
com. from ussialle.—26th January, 1883. 

464. — for Meters, 8. Grey, Chelsea.—27th Janu-- 
Ory, 
588. CABLE-sToppers, A. M. Clark, London.—A com- 
munication from J. B. Lynch.—31st January, 1883. 
554 Coxe Ovens, H. Simon, Manchester.—A commu-- 
nication from F. Carves.—lst February, 1883. 

822. Courtine Apparatus, W. R. Lake, London.—A. 
com. from U. C. Mark.—14th February, ‘ass. 

1100. Bar for Rar from Doors, &&., C. A- 
Wheeler, Swindon.—1st March, 1883. 


1296. Crusnine SucaR Canes, A. Brindley, Ni 
Radford, & J. Worsnop, far March, 1883. 

1377. SPANNERS, J. Robson and J. W. Tingle, Sheffield.. 
‘March, 1883. 

1434. ScREW PROPELLERS, G. E. Vaughan, London.— 
A com. from C. H. MacDonald.—19th March, 1883. 
1457. PorTaRLe Conservatorigs, &c., E. H. Harris, 

London.—20th March, 1883. 

1506. Stayinc Wrinpows. &., E. and J. M. Verity, 
Leeds.—22nd March, 1883. 

1555. Exrractine Cobar and their 
Orgs, J. Imray, London.—A com. from H. Herren- 
schmidt and M. Constable.—27th March, 1883. 

1561. Fru METERS, W. R. Lake, London.—Com. 

J. Thomson and C. C. Barton.—27th March, 1883. 

1567. PrevEeNTING Down Dravout in Ww. 
Lord, Middlesbrough.—28th March, 1883 

15738, SHUTTLES, T. Brooks and T. Tweedale, Rawten- 
stall.—28th March, 1883. 

1583. DovBLE-RIBBED Warp Looms, J. D. Harris and A. 

L ter.—29th March, 1883. 

1586. Datina Tickers, J. B. Edmondson and J. Carson, 
Manchester.— 29th March, 1883. 

1601. Tasnune W. R. Lake, London.—Com. from 

and W. H. Howell.—29th March, 1883. 

1623, Exzcrric Arc ae F. M. Newton, Belfast.— 
Bist 1883. m2 

1983. SUBTERRANEAN Evectric Cases, H. J. Allison, 
London.—Com. from 8. Shelbourne.—19th April, 1888. 


Patents Sealed. 

the Great Beal on the 
20th April, 1883.) 

E. London.—21st October, 


5087. Governors for Steam Encines, W. P. Thompson, 
London.—23rd October, 1882. 
5041. &., E. Green, Halifax.—23rd 


October, 1882. 
5045. BrusHes for Partin, J. Culmer, London.—23rd 
October, 1882. 
CARRIAGE Boprgs, J. 8. G. F. Horscher, Altona. 
rd. October, 


W. H. Beck, 
GENERATING ELECTRICITY, F. H. Varley, es. 

1882. 

5056. STANDS for SCENT Borrtss, J. Hall, Sheffield.— 

5050. to Brusuegs, N. J. Holmes, 

PPLYING ELECTRICITY 

London.—24th October, 1882. 

5064. PARALLEL F. Read, Brooklyn, U.8.— 
24th October, 1 

5069. ot and Burron-Hoox, 8. 

, London.—24th October, 1882. 
5074. SrEERIxG VessEis, W. M. Walters, Bristol.—24th 


Br Srocxs, G. F. Redfern, London.—24th Octo- 

5090. DiscHARGING O11 upon Wa’ R. Rose, London. 
25th October, 1882. 

&c., Macuines, J. Morris, Poplar.— 

5150. DRawine CorKs from Bortues, A. Olsson, Sand- 


viken, Sweden.—30th 
E. Tweedale, Accrington.—31st October, 


5198. PRopuction of Br-8uLPHIDE oF CARBON Vapour, 
W. R. Lake, London.—81st Octobder, 
5206. Rerention Sprines for UMBRELLAS, &c., W. H. 
Belknap, London.—lst November, 1882. 
5222. &c., Fisrovs SUBSTANCES, E. Rush- 
worth, Leeds.—lst November, 
. B. Barlow, Man- 


5245. Macuinery for Sprnnina, H. 

5249. Preparine Wicks of Lamps, Defries, London, 
—8rd November, 1882. 

5253. Toy Locoxontvs, W. H. Hall, Beckenham.—3rd 
November, 1882. 

5286. MacHINERY for Bossrns, J. Clayton, 


Bradford.—6th November, 1 
5303. — Srwacr. F. Petri, Berlin. — 6th No- 


vember, 
= Gas + nl J. Bartlett, London.—7th November, 


5822. Compounp Ptarss, 8. and S. R. Chatwood,. 
Bolton.—7th November, 1882. 


5885. Raistna SUNKEN VeEssELs, A. M. Clark, London. 
—llth November, 1882. 


5290. Osrainine Zinc, &e., Orgs, W. R. Lake, . 
London.—11th November, 1 

5428. Sream Packina, H. W. Johns, New York, U.S.— - 
November, 1882. 


5462. Cuucks for W. R. Lake, London.— 
16th November, 1 


Toons, P P. G. B. Westmacott, Newcastle, 


lovember, 
£0. Tra, B. Tydeman, Erith.—18th 
5498. TREATING DUFF Coat, &., J. Jameson, New- 
November, 1 
1. Rotary Eneres, A. M, Clark, London.—2lst 


5627. Pi aan H. A. Spalding, Prussia. 
ORTABLE ILWAYS, 
27th November, 1882. 


Now 
Screens for R. and T. Stevens, . 
Dicorne CHINES, arker, Stevenage.—5th - 
December, 1882. 


6083. ELECTRO- “MOTORS, L. B. Miller, Lon- - 
don.—20th December, 1882. 

6170. BaR-ROLLING J. Imray, London.—27th - 
December, 1882. 

6183. ELECTRICAL T. J. Handford, Lon- - 
don.—27th December, 1882 

6199. DistRIBUTING ELECTRICAL Enercy, T. J. Hand-- 
ford, London.—28th December, 1 

6206. INCANDESCING Convers T. J. Handford, 
London.—29th December, 1882. 

182. PREVENTING RADIATION of Heat, C. Toope, - 
London.—11th January, 
83. Lamps, J. 


183. ELEcTRIC G. Lorrain, London.—- 
11th January, 1883. 


have caused much unnecessary trouble and annoyance, 
both to themselves and to the Patent-office officials, by 
number _of the e of THe ENGINEER at 
Nottingham,—3rd March, 1883. 4 
| 1225. StRaicHTENntine Bars, W. F. Gilmer, Gosforth.—- 
7th March, 1883. 
1238. TeLEPHONIc Apparatus, 8. P. Thompson, Bristol. 
j 
and LATCHES, J. Kaye, Stall, near 
i Leeds.—21st April, 1880. — 


THE ENGINEER. 


330 APRIL 27, 1883, 
862. Propuomse ALuminium, &c., G. B. de Overbeck, | tough flexible sheet. The filamentsare punched out of | the same time to retain the elastic contact between the | that it will hold the tumbler if the sear proper aon 
London.—22nd J 1883. cutting edges. get injured. 


January, 

498. Som, J. Cooke, Richmond.—30th 
Jan 

516 Arcues, &., W. R. Lake, London.— 
January, 1 

637. Respertnc Watts Dame Proor, W. White, Lon- 
don —6th Fi li 

639. Euroraic Laars, J. G. Lorrain, London.—6th 


February, 1 
T. Robinson, Preston.—7th February, 
Mourrece CyLixper R. 


—8th February, 1883. 

742. Compressinc Arr, J. Imray, London.—l0th Feb- 
ruary, 1883. 

764. Maxose Carson Fi 
Hibbert, London 

784. a Sream ENGINEs, W. Knowles, Bolton. 

su. A F. Lotter, Altona, 
. Makuxe LLO 
Prussia.—14th Feb 

1051. Separatinc STARCH, 8. Pitt, Sutton.—27th Feb- 

1053, Be B Lixuves, A. J. Boult, London. 

UTTON-HOLE it, _ 

27th February, 1883. 


24th April, li 


ae Lamp, J. B. Rogers, London.—3rd 
Sream W. Crook, Preston.—16th October, 


5006. Ratcuer Wrencues, L. Bagger, Washington, 
U S.—24th Octoder, 1882. 

5095. RecuLaTiIne SuppLy of Gas, H. and T. A. Greene, 
London.—26th October, 1882. 

5096. Crears, Weston, Sheffield.—26th Octo- 


ber, 1 

5110. &c., for Boxes, 8. Cropper, 
London.—27th October, 1882. 

5114. Casks, E. Hogg, Gateshead.—27th Octo- 


1882. 
S117. for Carriaces, T. Smith, London.— 


October, 1882. 

5120. Gerrixe Porators, T. Hodgkinson, Hudders- 
field.—27th October, 

5121. Winpixe J. H. Pickles, Burnley.—27th 
October, 1882. 

5122. Evectric CURRENT Geyerators, 8. P. Thompson, 
Bristol. —27th October, 1882. 

5134. ADMITTING Arr in Cupo.as, &c., C. Landreth and 
and I. Renis, Valencia.—27th October. 1882. 

5155. Burr Hincss, J. Dyer, Birmingham.—30th Octo- 


1882. 
5160. Mitts, E. Fiechter, Liverpool.—80th 
5172. Fornaces, T. Layton, Redditch.—3lst October, 


= Secorpary Barreries, R. H. Woodley, 
H. F. Joel, London.—3lst October, 1882. 
5194. Fastexines for BRacELETs, &c., Jones, Lon- 
5196 Boar Nowcastle, and W. Bos- 
AP, strong, 
Liverpool —8lst Octover, 1 
5215. of for "Castine METALS, 
and C. Burley, Birmingham.— 


5230 Sarery-vatves, D. Cockburn, Glasgow.—lst No- 
vember, 1882. 

5240. Facturratixe the Srorpinc, &c., of MACHINERY, 
W. R. Lake, London.—2nd November, 1 

5813. RecuLaTING STEAM Surry, C. D. Abel, London. 
—Tth November, 1882. 

5382. Maxine Lace, L. Marceuil, Paris.—11th Novem- 


ber, 1882. 
5525. Maxie Svcar in Lumps, &c., H. H. Lake, Lon- 
wpuctoRsS for CuRRENts, W. R. Lake, 
London.—30th November, 1882. 
Dryine in Ricks, J. E. Fox, Gloucester.— 


December, 
Goon Cocks, &e., G. Teideman, London.—2lst Decem- 


51. Apparatus for Feeprnc Horsss, J. P. 
Milbourne, Manchester.—4th January, 1883. 

424. DircHinc R. Fowler, Leeds.—25th 
January, 1883. 

747. Treatinc Inow Ores, A. Adair and W. Thomlin- 
son, Seaton Carew, Durham.—10th February, 1883. 


List of Specifications published during th 
wees ending April 2ist, 1885. 


3428, 6d.; 8857, 6d.; 4051, 8d.; 4067, 6d.; 4075, 2d.> 
4077, 2d.; 6d.; , 18.5 6d.; 2d.» 
4100, 2d.; 4101, 2d.; 4111, 8d.; 4114, 2d.; 4120, 6d.> 
4121, 6d.; 4122, 6d.; 4123, 24.; 4124, 24.5; 4125, 6d.> 
4130, 6d.; 4134, 2d.; 4136, 6d.; 4139, 8d.; 4142, 2d.; 
4143, 2d.; 4145, 6d.; 4146, 2d.; 4148, 6d.; 4149, 2d.; 
4150, 8d.; 4153, 6d.; 4158, 2d.; 4164, 6d.; 4166, 2d.; 
4171, 24.; 4173, 2d.; 4174, 2d.; 4175, 4d.; 4176, 6d.; 
4177, 44.; 4178, 4d.; 4181, 6d.; 4182, 8d.; 4183, 10d.; 
4185, 6d.; 4186, 2d.; 4188, 2d; 4189, 2d.; 4190, 2d.; 
4191, 2d.; 4192, 2d.; 4198, 6d.; 4194, 2d.; 4195, 8d; 
4196, 6d.; 4197, 4d.; 4198, 4d; 4199, 6d.; 4200, 2d.; 
4201, 2d.; 4202, 2d.; 4203, 6d.; 4204, 2d.; 4205, 
4206, 2d.; 4207, 2d.; 4208, 24.; 4209, 6d.; 4210, 6d; 
4211, 421%, 4d.; 4218, 1s.; 4214, 6d.; 4215, 2d.; 
4216, 6d.; 4217, 2d.; 4318, 2d.; 4219, 4d.; 4221, 2d.; 
4222, 2d.; 4228, 2d.; 4224, 6d.; 4225, 6d.; 4226, 4d.; 
4227, 6d.; 4223, 6d.; 4229, 64; 4230, 2d.; 4231, 2d.; 
4232, 6d.; 4236, 8d; 4237, 2d.; 4238, 6d.; , 6d; 
4241, 4242, 4243, 6d.; 4244, 6d; 4245, 6d.; 
4246, 6d.; 4250, 4d.; 4251, 2d.; 4252, 6d.; 4253, 2d; 
4254, 2d.; 4264, 6d.; 4265, 6d.; 4266, 2d.; 4267, 2d.; 
4271, 6d.; 4272, 2d.; 4273, 4d.; 4276, 2d.; 4281, 4d.; 
4288, 6d.; 4286, 6d.; 4289, 6d.; 4297, 2d.; 6d.; 
4300, 2d.; 4303, 4d.; 4314, 2d.; 4328, 6d.; 4851; 6d. 
4376, 8d.; 4508, 6d.; 4537, 4d.; 4717, 6d.; 5526, 6d.; 
86, 8d.; 134, 6d.; 150, 6d. 
*,* Specifications will be forwarded by post from the 
Patent-office on receipt of the amount of price and 
a. Sums exceeding 1s. must be remitted by 
fice order, made the Post-office, 5, 
Holborn, to Mr. H. der Lack, er Majesty’ 


ABSTRAOTS OF SPEOIFIOATIONS. 


$3428. SHozs ror Honsms, & &c., T. H. Baker (Executor 
A, Wilson, London.—19th July, 
This relates to f 


3857. Paper AND ENVELOPEs, G. W- 
simmons, London.—12th August, 1882. 6d. 

This relates to a memorandum paper combined with 
and secured by a closing flap. 

3980. InsuLaTion or WIRES AND OTHER ELECTRIC 
Cowrpuctors, J. Johnson, Lincoln’s-inn-fields, 
London.—19th August, 1882.—(A communication 
I. Hirsch, Chicago, U.8.)-(Not proceeded 


th.) 4d. 

Relates to the insulation of wires by covering them 
with a mineral gelatine, 4 object being to enable 
such insulation to resist hea‘ 

, T. J. Handford, South 
19th August, 1882.—(4 communication T. 
Edison, Menlo Park, a 0.8.) 4d. 

This relates to the manufacture of carbon filaments 

by baking “‘drying oil,” or a mixture thereof, into a 


this sheet, and then carbonised by heat under strain 
and pressure. Other methods of manufacture are also 


3995. Unprrcrouxp Conpuctors For ELECTRICAL 
Distrisution, T. J. Handford, Southampton-build- 


4068. Moutpina Tosacco AND OTHER ARTICLES INTO 
Packere, H. Clarke, Shoreditch.—25th August, 1882, 


Round a Greve table eight open-ended 


ings.—2\st August, 1882.—(4 T. 
A. Edison, Menlo Park, New Jersey, U.S) 6d 
This invention relates to the ent and con- 
nection of underground conductors at the intersection 
of streets, so that they may be more readily accessible 
for ee and the replacement of ‘‘ safety catches,” 
and is an improvement on the previous arrangement 
adopted by the’ by creer According to the present 
box is at the intersec- 
tion of ‘eight coniatenn, in place of four as heretofore. 


4008. Sarery Devices ror use with Evecrric Appa- 


and correspon to the 


— of pistons are provided, one 
below and one above 


linder, while corresponding 
to the position of each “of th the four next cylinders a 
pair of fingers are arra) 


arranged To the next cylinder a 
bat af pistons, and to the next a single top piston are 


Down Coat, G. Robinson, Barns- 
tey.—25th August, 1882. 6d. 
cylinder is divided longitud: 
two parts, eg of which contains a number o! 


August, 1982. (Not procealed with)” 4d. 
—2lst August, (Not 

This relates to improvements in the ordinary lead 
fusible safety pl 


FoR Workine Gates aT RatLway 
Crossines, C. H. Lea, Stafford.—22nd August, 1882. 


This relates to means for ensuring that the gates 
may hang in a proper ition, and to allow any devia- 
tion from such position to be readily corrected. 

4025. Improvements In THE WorKING GEAR AND 
ty Execrric Licurine, K. W. 
oS inster.—22nd August, 1882. 6d. 

This relates ry a method for controlling the motor 
driving the generator at any distance away. The 
oastiee uses a te wire, eith with 


tion with each other through a 
ore the other half containing a corresponding 
—, of projections equal to and which enter the 
The lete ram cylinder is 
= . the end of a hollow ‘rod, and on being 
the drill hole formed in the coal, and water forced into 
the ram cylinders, the halves of ‘the cylinder are forced 
apart, breaking down the coal. 


4070. Looms ror Weavine, J. 
Burnes, Burnley.—25th August, 
ceeded wi 2d. 

This relates to apparatus whereby le’ 
with a heading and a fringe at one or bo! 
be woven continuously without sto ng the loom, 
and it ists of an arr levers or cams 

ctuated sv as to raise the catch out of contact with 


Williams and H. 
1882.—(Not pro- 
of cloth 

ends may 


ppara' 

tor or throttle valve uf the 
motor, or it throws into and cuts out of the circuit 
suitable resistances in the main circuit or magnetic 
field of the g The i tion further relates 
to impro its in switches and safety plugs. 
4028. Fitrers aNpD APPARATUS FOR CLEANSING THE 

Perrett, Westminster.—22nd August, 1882. 


This consists partly in the mode or method of 
cleansing a filtering medium, preferably whilst in a 
free, loose, or expanded condition, inside the filtering 
or containing vessel, by causing a body of water to be 

by any sui displacer through the said 
medium to and fro or in opposite directions alternately, 
whereby the impurities are disturbed and the 
of the medium is effected. 
4088. Carsurertine Gas, C. Crozat, 
Bastcheap.—22nd August, 1882.—{Void.) 2d. 
This relates to the employment for car tting or 
uminating gas of such 
which, being tain a 
fixed point of ebullition whilst at giving of “off vapour, 80 
that the same hydrocarbons do not become sensi 
impoverished as they are used. 
4036. Apparatus ror Corts or WirE vPON 
THE ARMATURES OF DYNAMO-ELECTRICAL MACHINES, 
W. B. Espeut, Jamaica, West Indies, - 23rd August, 


over which the wire passes to the at L, to be 
The ys are fitted on long spindles so as 
positions in accordance with the posi- 

tion of wire on the reel. The inventor claims to 
be able to wind any kind of armature, round or other- 


4051. Pareservinc Megat, Makino Icr, W. #. 
Northcott, London.—24th A August, 
for cold air is ja 
with one or more eeagi-ctng compressing cylinders, 
bated one more expansion ‘cylinders 
~ 


single-acting 
te in which are generally placed th: 
in in the need construction of 


the machine. 
Gia, H. Lloyd, Liverpool. — 24th 


4d, 
me object is to construct a ca) 
rapidly and easily con 
to a gig or sing 


4058. Steerer CHarrs For J. Mac L. 
Blair, Glasgow.—24th 6d. 
This refers to wrought iron 


chairs formed more or less hollow on one side and 
rounded on the other. 
4056. Apparatus EmpLoyvep 


ING, oR DovBLING Illingworth, 


in ing, 

fibres in what is cap spinn' or twisting, 
whereby twisting in the ~ desired is 
prevented by the caps formed with saw teeth or 


4057. Manvuracrure or AND BoNE-BLACK, 
EB. P. Alexander, London.—24th A 1882.—(4 
communication from H. Y. and EB. B. New 


and bringing them 
acid, thereby forming salt of 
4058. Lace Boots anp Suoxs, &., A. C. Andrews, 
August, 1882. —(Not proceeded 
The inventor employs long narrow eyelets in the 
or other of lace boots and shoes 
eyelets, and a broad, flat 
corresponding to the 


August, 1882. 
Lemp, 
the can on its inner 
side, 


shaped platfi tight to thoens, | 
orm or - 
and in by on the same a or layer tandee 
paper treated so as to be oil, aol cua. 
4062. Sewmae Macuixes, J. Haddan, Kensington. 
unication from J. A. 


°Kensington.—24th 
communication from Schreider and 


caused to burn slowly, such fuel consisting 
lated nitrate 


iLecTRIC Lamps, C. Sneil, 
August, 1882.—( Not with. 
tes an arc lamp in w the w 
carbon holder passes two is one in ne ats 
the — in the gel The arc is 
means armatures acting on 
4067. Revoivine P. iG Macuines, P. Jen- 
London.—25th August, 1882.—(4 comm 


the pattern ——s, and thus render the pattern sur- 

face inoperativ: 

4072. Fitrermva Apparatus, J. F. 
W. Oldham, Long Acre,—25th 1882 6d. 

In patent No. 1051, a.p. 1879, the top of the filter 
bed is sc provbied to remove the ‘dirt Sit and a 
box is ded to receive such oa. order to be 
able to this box, the shaf e scraper 
is made hollow, and the ‘uid to be iitesd introduced 
through it, so that it enters beneath the material 
removed by the scraper from the upper part of the 
filter bed. The invention further relates to the 
ee for actuating the scraper, the method of 

the bed upon a domed grid, and of drawing 
filtered liquid. 
Heartine Batus, D. Jones, near Liverpool.—2ith 
August, 1882. 4d. 

This relates to the use of stacy banat 

room, a pipe from which dips into 


To obviate noise, to 
layer of india-rubber; the tops 
stout cloth suitably prepared. 
4076. Rorary Sream Evorves, W. Espeut, 

August, 1882.—( Not with.) 


This consists of a circular plate fixed on the 
shaft and formed with two or more pockets (in w! ich 
balls are placed) and faced pee mal surface of a 


fixed head, ha a short circular channel into which 
the balls drop, and successively constitute the piston 
heads of the e. The invention further consists 
of valve mechan whereby the steam may be used 


peneiaey, and also of a compound arrangement of 


or 7. Gas Stoves J zB. 
to the t of chambers and 


4079. Secowpary Barreries, L. H. M. Somzée, 
Brussels.—25th A 1882. 6d. 

The inventor coats sheets of lead, perforated or 
not on both sides, with a slight layer of minium, 
rendered adherent’ by mixing with starch or other 
agglutinative substance. Several of these os are 
connected at convenient dist by i 

, and the whole surrounded by a thick dass of of 
the follo 


The inventor composition 
for ‘application » mixture of 
or salt sugar or syrup, an 
with an acid added if required. j 


4080. Execrric Measvrine, Recorpina, anp Reovu- 
LaTinc Apparatus, Emmens, 


August, 1882 Bay communication T. Braun 
A. tfleth, Berlin.) 8d. 
the shaft is fixed a cross-shaped 


toothed wheels fixed on rig 
handed threads. Two arms of the cross pi ht 
guides for brake blocks, containing nuts, in which the 
_— left-handed screws work. A second casing 
is on the shaft, and has spiral ribs on its - 
side and an internal a on the shaft. 
lever extends equally on either s 


with a inside a third casing, while the 
latter gear with the internal ring of the second casing. 
The second and third casings are acted upon by brake 


4088. ApParatus BorTLes CONTAINING 
Agratep Liquips, D. Cole, Swindon —26th August, 


1882.—( Not proceeded 2d, 
This consists of 
f, at the wide end, and having in the 
pro; g e the v an grooves for 
the escape of gas. om has a pce border 


to fit oer the neck of the bottom, the projection 
acting upon the stopper and pushing it inwards. 
ARC P. R. Allen, Lambeth.— 


26th August, 1882. 
This relates to means a dust, &c., out of 
ng an air- x. upper 
as as the carbon with 
covering which reaches up and is 
the above-mentioned box. 


, London.—26th A 6d. 


This to constructing 

riages with splinter- 

cal or approximately cylindrical form, and mounting 
com: ents on their yr in such a way 

that they shall become detac! from the said 

forms in the event of a collision, and shall be free to 

rise up and occupy less area. 

4088. Apparatus FoR ReGuLATING, CONTROLLING, 
AND REGISTERING Fiow or F.vrps, 

iverpool.—26th August, 1882. 6d. 


way on ‘other car- 
proof compartments of cylindri- 


pressure acts 
can be more or less 


spring bearin g on the tails of the sears so long as the 

is at “safety i but rising clear of them when the 

bolt is moved ; and , in the application of a 
secondary sear to each tumbler, and arranging it #0 


= 


4090 Means AND Appliances FoR HeaTinG AND 
ugust, 

The object is heating 8o that the pro- 
ducts of combustion will be free from smoke and 
smell, and that the heat my be applied, by means of a 
large ‘metallic heating surface, to the heat ing of i or 
air may be heated by hot-water tubes, the water 
which is heated by such stoves. The stove consists of 
two concentric cylinders with an intermediate » " 
into which open tubes a at an angle within 
the inner cylinder, and through which air or water is 
caused to circulate. 


4002. Drittine Braces anp Macaies, 
&ec., J. Rettie, August, 1882. 


—(Not proceeded with. 
This relates to the em * of a combination of 
ital whereby the drill is driven at a greater 
t a eee tool to which the power is applied 


Macuies, J. Howard and B. T. 
Bousysleld, Bedford.—26th August, 1882, 8d. 
is relates to improvements _ patent No. 4092, 
A.D. 1881, and it consists, First, in the combination 
with the frame supporting the binder table of a rock- 
segmental bearing, so as to enable = driver to 
adjust the table without leaving his sea’ 
in the combination with the binding wokiee and 
gathering reel of a jointed connector, to allow the 
Codeain and reel to be moved independently 4 
each other, whilst an efficient driving 
on 8 maintained ; bee in forming the back ot 
= arm with a groove of semicircular 


out the use of rollers. invention further relates 

to means for preventing undue wear of the automatic 

trip lever actuated by the sheaf compressor, 

which acts on a clutch. 

4006. Gas Burvers, W. Loke, London.—26th 
ome, from B. Z. I. 


relate ton which spreads the gas in a 
thin sheet of ring form round the circumference of the 
burner. A tube is closed at top, where yo 4 
formed through the sides te allow the gas to into 
an annular space enclosed by a cup below and a disc 
above, a narrow passage left all round between 


being 
the cup and disc, through which the gas issues in the 
form of a t! 


This relates to the method of fixing the spokes and 
forming the hub of metal wheels, and it consists in 
bending the inner ends of the spokes at right angles 
alternately in opposite directions, and inserting them . 
into two me’ which can slide on the hollow 
axle-box so as to adjust their distance apart and so 


regulate The rings and the spokes are 
on a mould and the hub cast cms round 
em. 


es. J. A, Fisher, Queen Victoria-street, 
nd C. @. Spencer, Holloway.—28th August, 1882. 


This relates to Montgolfier balloons, in which Be 
inflating agent is rarified heated air, and the ject is 

r oj em set on fire. or rpose 
fewer part of the > around or near the heat pro- 
ducer is made of asbestos cloth or fibre, while the 
upper part may be of any suitable fabric rendered fire- 
proof by a solution of silicate of soda, asbestos paint, 
or other non-inflammable compound. 

4099. Sarery Guarp ror Cuarr on Hay-currina 
Macuines, B. August, 1882. 
—(Not proceeded 

This consists in providing that part of Ag feeding- 
box or trough nearest to the machine with a guard. 
4100. Manvracrure or Horsesnor on W. J. 

Bingham, d.—28th August, 1882.—(Not pro- 
consists in by the aid of hi 
col com’ aid of mac! 
tions that in hand-made salle exe 

the farrier or shoeing smith, namely, stiffening 

and setting and pointing. 

4101. Provons, W. Diss.—28th August, 
1882.—( Not proceeded with. 


A ded position of the 
breast may be altered so that the 
or any desired A wheel-cutter is 


ough, 


iter of the 


4104 PortTaBLe Foupine or CoLLapsiste Boats, 
L. W. Jelf, August, 1 
relates to construction of hinged 
wooden frame congned with waterproof canvas. 
4105. Looms ron Weavina, J. Dawson, Lawiston, U.S. 
—28th August, 1882. 

This relates to that class of weft stop mechanism 
employed in fancy looms having rising and falling 
shuttle boxes, and where the apparatus her detecting 
the absence of welt is fixed about the middle of the 
slay board. The needles or feelers are attached to a 
payer shaft with teeth gearing with a rack on the 
> —— rod hinged at bottom to a counter- 

lever serving to raise and lower it. A series 

of three adjustable cams are fixed under the breast 

beam, so that as the slay moves to and fro the forward 

int of the lever will be operated by cams. The 

ever has two points, one to raise and depress the 
needles, and the other to stop the loom. 


it or pigment bya process in w prec 
past by the action of a salt of iron upon a sulphide 
of an alkali, or of an alkaline earth, is envelo; 
oil, resin, or gum, or in fused or melted su phur ; 
Secondly, in — chloride of barium or of stron- 
simultaneously with such ent, when it is 
by the colton of a solution of sulphide of 
a or of strontium upon a solution of chloride of 
iron; and ly, the production from the 
black precipitate | by exposing it to atmospheric air. 
4107. Warrs PIGMENTS, &., C. F. Claus, 


ammonia 


of the carbonate and caustic ammonia, and precipitat- 
ing with a solution of sulphide of an or of an 
alkaline earth; Thirdl e manufacture of the car- 


bonates of alkalies their by either of 
8 e of zinc dissolving flux s — > 
ammonia without previously removing 
contained in the same. 
4108. Preparation Use or Porous SILiczous 
Marertats FOR AND OTHER 
&e., F. Claus, Mark-lane.—28th 
2. 


or porous acid-resisting ma’ by com! or 
mixing ganister or infusorial with a silicate of 
more than one base, either with or —— alumina ; 
and Scone, in the utilisation of such material in 


pa constru filters, acid towers, and similar 
4100. Gas F. Wenkam, Shepherd's Bush.— 
28th August, 1882 


This 
lower end of an air- 
heating cham! between the chamber and 
tise tral orifice in the burner, 


a 
described. 
Matthews, Hyde.—7th February, 1883. 
704. Coniecrine Dust from Arr, W. R. Lake, London. 
6 or main return Wire, aly roug 
- wire he passes ae a portion of the —- from 
tor t 
uide, enables the string to be retained in place with- 
switch placed in the building to be lighted. It 
1882. 6d. 
This consists of a rotating ring driven by cogs 
circuit, also for recording the quantity of electricity 
traversing a circuit and regulating the production of 
the current. 
Friorion ror S#arrs, 
This relates to improvements in 
ork. 
The — consists essentially in first passing 
crushed bone continuously through a closed heated | ends pins pass, and carry small pinions on one side 
vessel or carbonising cylinder, thereby charring the | and larger pinions on the other, the former gearin, 
bone; then conducting it without —- to air in 
an air-tight receptacle; in drawing the gaseous pro- 
ducts from the a combining them with air, 
passing the combined gases through heated pipes, | rings. 
| 
of the eyelets. 
404 Cans, &c. 
ba. ists, First, in th factu ite 
msists, in the manufacture of a 
liquor, and precipitating with a solution 0! 
Prepared by ourselves expressly for Tux Enciveer at the sulphide of an alkali, or of an ‘ikaline earth ; Secondly, 
office of Her Majesty's Commissioners of Patents. in the manufacture of a white pigment by dissolving 
oxide of zinc in carbonate of ammonia or in a mixture 
Doering, Leipzig.) 6d. 
This relates to the construction of shuttles for 
of hard wood or other suitable material, which will | sewing machines, 
not wear smooth, and which can be easily renewed | 4063. Arraratus ror RETAINING Heat, WARMING 
when worn out. Foop, asp Smoornine Fasrics, &c., J. Cavargna, 
Manchester.—24th August, 1882. 6d. 
' This consists in constructing receptacles for keeping 
food warm, with a chamber at bottom in which fuel is 
of granu- 
water, or 
omer mater Ww. cause the cles to cohere. | Yect to the action of the fluid in the main or receptacle This consists, First. in the manufacture of a spongy 
upon a floating body, which 
weighted as required. 
‘ 4089. Hammertess Guns anp Ririzs, W. Anson, 
Warwick.—26th August, 1882. 6d. 
This relates to means for securing guns against acci- 
dental discharge, and consists, First, in the use of a 
spring in the mechanism for locking the triggers, such 
The object is to avoid the use of deep naves, while at 
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ered with for distribu and - | beam, and’b: t to the hook ha’ thread. C c &c., H. Robert, Clerkenwell, and k bars attached to the said shield and pl 
supply ol nis to tho Two weighted res ‘he the Theobald’ s-road.—81st tively, on through the botsom 
taking-up roller, 1882.—( Not ed with.) 2d. can be opened and closed. 


4110. Te.erHonic Apparatus, G. L. Anders, Queen 
August, 1882.—(Not proceeded 
wi 

This relates to loose contact instruments and to the 
employment of tellurium as the contact surface. 
4111. Dynamo-gLecrric Macuines, H. H. Lake, Lon- 

don.—29th August, 1882.—(A communication from 8S. 
F. van Choate, New York.) 8d. 
‘is relates to i ts in d hi 


Thi mpro y J 
the object of which is to produce a more simple, com- 
pact, economic, efficient, and durable machine than 
usual, The inventor uses compound U-shaped t 


41384. Sprinnine Frames, J. V. Day, Glasgow.—80th 


August, 1882.—(A communication from J. on, 
Caleutta.)\—(Not proceeded with.) 2d. 

This consists in the ae of much shorter 

spindles, whether solid or hollow, than hitherto used, 


and in placing the driving pulleys or wharves above 
the flyers instead of below as hitherto. 


4136. Inpicaror yor Cans, &c., J. Finney, Man- 
chester.—80th August, 1882, 6d. 


encompassing the armature, and constructs his com- 
mutator #0 that the field magnets may be supplied 


a p or currents, while the 
currents sent to line may be either bipolar—alternate 
—or unipolar—direct. Many other improvements are 
_described, and there are twenty-three claims. 


4118. Sewine Trimmino Knit Goops AND OTHER 
Fasrios, &c., J. H. Johnson, 29th August, 
am te communication from C. H. Wilcox, New 
ork, 
This relates, First, to the use of a trimmer acting in 
d of an over ing sewing mechanism, so as 
to trim the seam ready for sewing; Secondly, to the 
employment of a guide or guides in the formation of 
welts or hems in knit goods and other fabrics, for the 
rn of folding and guiding the fabric to the 
ming and over-seamiug sewing mechanism. 


4114. Avromatic Niprer ror Wire Rorz, J. 
e and B. G. Nichol, Newcastle-upon-Tyne.— 
29th August, 1882.—(Not proceeded with.) 2d. 
is ts in an arrang t of grooved carriage 
of considerable length in ref to the diameter of 
the groove provided in it, which carriage is to be bolted 
securely to a substantial foundation, or otherwise 
secu , 80 a8 to take the strain applied by the rope to 
be nipped. 
4115. Srzam Pomps, J. F. Spencer, New Broad-street.— 
29th August, 1882.—(Not proceeded with.) 2d. 

This relates to the valve and valve gear of steam 
pumps, and consists essentially in the use of a rotary 
or cones or cylindrical valve, somewhat similar to 
a Corliss valve, for governing the inlet and outlet. 
4116. Treatment oF MATERIALS IN THE Manv- 

FACTURE OF Paper, C. 0. McAllum, Newcastle-on- 
Tyne.—29th August, 1882.—( Not proceeded with.) 2d. 

This relates to the bleaching of vegetable fibre pulp 
or “ half stuff” by the decomposition of chlorine com- 
pounds mixed with the pulp by means of electricity. 
4117. Macuive ror Wasnina Lawn Tennis Batts, 

. Openshaw, Birmingham.—29th August, 


This relates to a machine consisting of a cylindrical 
case or vessel, and its cover, provided with brushes, and 
of a circular disc capable of rotating in the said case 
elders for holding cad the talis artides 

ers for n, or 

to be washed. 

4118. Casx or Barret, 8. 7. Thomas, Wolverhampton, 
—20th August, 1882.—(Not proceeded with.) on. 

The cask is of sheet steel or iron, and is made in two 
halves brazed or rivetted together around the middle 
of the cask, the ends being afterwards rivetted in. 
4120. Tea on Corres Urn, Heatina 

JACKET, AND Freep Kerrie Comuinep, R. W. 
Ballymoney, Ireland.—29th August, 1882, 

_ This relates to the combination formed by the 

magenest of an outer and inner cylindrical vessel, 

provided with a water kettle or reservoir at the top. 

4121. Fasrenivos ror Scytues, A. J. Boult, London. 
—20th August, 1882.—(4 communication from A. 
Hagedorn, Osnabriick.) 6d. 

A circular plate or ferrule is ny upon the end of 
the handle, being stre: ened by an additional thick- 
ness if necessary. A T-headed or similar bolt passes 
through the ferrule and handle, and a slot is provided 
in the T-head, into which the tang or heel of the blade 
is inserted, and the nut being screwed up tight holds 
the blade firm. To poet side play a second plate 
is fastened upon the dle higher up, and having a 
slot at an le of about 45 deg. with the centre tine 
of the handle; a jection upon the tang ‘fits into 
this slot, so that when the scythe is in use the side 
play of the blade tends to drive the projection down 

slot and holds the blade all the firmer. 

4122. Sarery Stinrups, A. J. Boult, London.—29th 
August, 1882.—(A communication from F. Lehmann, 
near Magdeburg.) 6d. 

The object is to cause the stirrup to become detached 
from the stirrup strap should the rider fall from the 


4123. Fitters, M. Richards, Brierley Hill.—29th 
August, 1882.—(Not proceeded with.) 2d. 

The object is to open the filters, so as to examine 
the internal parts in a very short space of time, and to 
seal the said parts up again just as quickly, 

4124. Merauic Boxes or Cases, 8. Ross’, Brixrton.— 
29th August, 1882.—(Not with.) 2d. 

This relates to the mannor of stamping the metal 
and to the means of folding it. 

4126. Apparatus ror Roastine Correr, W. T. Sugg, 
Westminster.—29th August, 1882. 6d. 

The apparatus consists of a roaster, a small steam 
generator and engine for driving the same, and a con- 
denser to condense the steam from the steam engine, 
The roaster and steam engine are heated by gas. 
4126. Drivino Mecuanism, W. 

R. —29th August, 1882.(A commu- 
nication from L. 8. Fithian, New Jersey, U.S.) 6d. 

This relates to the arrangement of toothed wheeled 


4127. Etecrric AND INDICATOR FOR 
Crocks, &., 7. Wright, Malta.—29th August, 
1882. 6d. 

This relates te a method of obtaining rotary move- 
ment by means of a circuit closer and duplicate levers 
working in combination with electro-magnets and a 
battery, which rotary movement is communicated to 
indicating hands, soas to cause them to indicate hours 
and minutes by means of ratchet wheels, &c. 

4128. Repvucinc Tin Srurr anp PARTIALLY 
FROM, -» J. Joy, Helston, a . H. Stephens 
Sithney, Cornwall.—20th August, 1882, Sd, , 

This relates to improvements on patent No. 677, 
A.D. 1872, and consists, First, in fo: the bottom 

the pan of a concave ring form, and with a flat 
bottom well; Secondly, in introducing the feed near 
the centre of the machine, and oars it preferably 
by several branch pipes under the shoes or rubbers ; 
thirdly, in making the periphery of the shoe in the 
form of an involute curve, and securing the shoes to 
the arm of the muller by means of a dovetail catch on 
top of the shoe taking into a slot on the arm; and 

Fourthly, in taking off the weight from the grinding 

— by means of a lever acting upon the muller 


4180. Manvracrurr or Boxes rrom Paper, Carp- 
laddan, Kensi 


consists in simultaneously cutting the lines, 
dividing the material into form, and embossing 
their lines of ultimate folding, by pressing the same 
between a die composed of sharp cutting and blunt 
embossing rules and a co-acting counter = 
4132. Apparatus ror Lertine-orr Motion FoR 
Weavine Looms, B. G. Swann, Burgess Hill, Sussex. 
—29th August, 1882.—(4 communication from M. 
Parser, Hoiland.)-(Not proceeded with.) 2d. 


This consists in the use of a steel friction band 
lined with leather, and fastened by eye and hook toa 
h is fastened by a 


steel spring, whic! It on the cross 


The object is to enable the a 
y means of a le 


with the driver 
signal or indicator. 
4139. Macuinery EmpLovep ror Pressinc WooLLEN 
Fasrics, &c., J. Burras and W. Renton, Leeds.— 
80th August, 1882, 8d. 

Within suitable f; k ted a roller, and 
in suitable bearings on a table or carriage are provided 
corresponding rollers below and round the periphery 
thereof, such table or being so arranged that 
by the application of hydraulic apparatus it can be 
raised or lowered at pleasure, whereby the rollers 
thereon can be raised and brought in contact with the 
upper roller for the purpose of imparting the required 
pressure, or withdrawn therefrom. 

4140. Spinnino anp Hemp, J. S. 
McArthur, Leeds.—30th August, 1882. 

The object is to prevent the accumulation of waste 
or dirt on the drawing rollers of wet spinning frames 
used in spinnng flax or hemp. Over one or both of 
the delivery rollers is suspended at one end a rubber, 
consisting of an elastic or pliable fabric, which rests 
on the upper surface of each roller, so as to remove the 
dirt therefrom. 


4142. Door Locks, H. J. Haddan, Kensington.—30th 
August, 1882.—(A communication from 0. Belger and 
F. Preller, Hanover.)—(Not proceeded with.) 2d. 
This consists chiefly in the combination of a latch 
with one or two operating levers fixed to a tube, which 
projects on both sides of the lock and carries the door 
dles, a locking lever mounted on a shaft which 
passes through the said tube and fits in its locking 
position into a recess of the latch, preferably a spring 
and a key, for turning the inner shaft. 


41438. Divine Apparatus, Basthope, Wolverhampton. 
—30th August, 1882.—(Not with.) 2d. 

This relates, First, to apparatus employed for sup- 
plying oxygen to a receiver or reservoir attached 
directly to the diving dress or dress worn by a person 
in order to enter a vitiated atmosphere, or the 
diving bell or submarine boat; and Secondly, to 
apparatus whereby such gas after ng into the 
dress, bell, or boat, is, ether with the air con- 
ae eee such dress, or boat, circulated and 
pu 


4144. Caustic Potasu anv Sopa, W.L. Wise, West- 
minster.— 30th August, 1882.—(A communication 
from La Société Anonyme Lorraine Industrielle, 
Paris.) 4d. 

This consists in the e of caustic potash 
or caustic soda by causing litharge to react on chlorides 
of potash or soda in presence of water, and subsequently 
extracting the ting alkalies with alcohol, and also 
in recovering litharge and obtaining chloride of iron 
in such process. 


4145. Marine axp FLUviAL STRUCTURES TO SERVE 
as Founpations ror Forts, Piers, &., J. G. 
Tongue, London.—80th August, 1882.—(A communi- 
cation from C. J. Keenan, Paris.) 6d. 

This relates to the arrangement, application, and use 
of coffers, caissons, or any other floating bodies what- 
ever, held down under the surface of the water by ties 
or other fasten: holding on to the bottom by means 
of suctions, weights, or any other means, so us to con- 
stitute a hydrostatic basis for supporting oy. required 
superstructure, such as a raft, platform, bridge, land- 
ing stage, or other similar structures, 


4146. Exrractine Joice on Liquip From SucaRr 
Cayng, &c,, H. H. Grierson, Manchester. — 30th 
August, 1882.—(A communication from C. Hughes, 
Matanzas, Cuba.)—(Not proceeded with.) 

This consists in expressing juice or liquid from 
“ bagasse” or crushed sugar cane, 

4147. Gatvanic Batreries, H. Bmmens, Argyll- 
street.—30th August, 1882. 6d. 

This relates to a peculiar construction of battery cell, 
and to novel bination of el ts for use therein. 
The plates are composed of zinc and carbon separated 
by a porous pot. e carbon is placed in liquid arsenic 
acid, whilst dilute acid is used as the —— agent; 
or the inventor places the carbon in nitric acid. 


4148. Generatine, INTENSIFYING, AND ACCUMULATING 
or Evgcrricat Eneroy, P. de Villiers, 
Lancaster-road.—30th August, 1882. 

This relates to a generator consisting of a revolving 
drum containing metals and chemicals, which generate 
a current, an exciter—whereby the current when 

ted is intensifi to 


Coey and J. 
4d. 


such current. 


4149. Apparatus ror HANGING ELECTRIC AND OTHER 
Lamps, &c., A. M. Clark, Chancery-lane.—30th 
August, 1882.—(A communication from H. G. Fiske, 
Springyield, Mass., U.8.—(Not proceeded with.) 2d. 

This relates to portable suspension tackle for electric 
and other lamps. 

4150. Sreerine Gear, J. Granroth, Greenock, N.B.— 
8lst August, 1882, 8d, 

This consists of steering gear, in which a pair of 
screw and feather blocks, moved in — longitu- 
dinal directions by right-hand and left-hand screw 
threads on the same longitudinal shaft, act directly by 
vertical pins on blocks sliding in radial slots formed 
in the rudder head, the said screw and feather blocks 
being connected together by feathers and grooved 
parts on each other or partly on fixed guide bars. 


4151. Covriincs vor Rattway Wagons, &., 
Keeton, Lenton, Notts,—31st August, 1882.—(Not 
proceeded with.) 2d. 

In one modification a rocking axle shaft is provided 
at the centre with an arm hinged to link attached to a 
looped link, which is hinged to the draw-bar between 
the draw-bar hook and the wagon end. .\ hooked lever 
forms a handle at each end of the shaft, and can be 
engaged with catch levers forming the outer ends of a 
second rocking axle above the former, and secured to 
the end of the wagon, ps which means the link or 
coupling can be secured either when up or down. 


4152. Surriyine Ink 10 Pens, @. R. Hughes and T. 
Carwardine, Hampstead.—81st August, 1882. 6d. 

This relates toa pen, the holder of which is made 
hollow to receive an india-rubber bag, through the 
lower end of which the nib passes, whereby 
contained in the bag is supplied to the nib as 
required. 

4158. Career Fastener, FB. Edwards, London.--3lst 
August, 1882.—(A communication from J. A. 
Wilmot, New Brunswick.) 6d. 

The object is a device for the purpose of holding the 
edge of carpets, by means of a fastening secured to the 
floor in proper position to receive such edge. The 
device consists of a clasp fastening composed of two 

aw plates connected together by a hinge joint, and 
ving their inner surfaces provided with teeth or 
spikes. 

4156. Apparatus ror Inrropucina into THE Earru 
Manors IN A Gastous Form, L. A. Groth, London. 
—S3lst August, 1882.—(A communication from K. 
Zaruba and A. Kounowsky, Bohemia.)—{Not pro- 
ceeded with.) 2d. 

This relates to apparatus for introducing ammonia, 
chlorine, and potash in a gaseous form into the earth, 
such gases being obtained by heat from sal-ammonia, 
and potash lye with red phosphorus, and are led by a 
pipe to a ploughshare, so that its mouth is con- 
stantly covered with earth turned up by the latter, 


This consists in converting a quarter chime clock 
into a clock that will play a tune at each hour, and 
without necessitating the ig to pieces tot the 
movement, but by changing cylinder 
or barrel. Other improvements are d bed. 

4157. Tricyctes anp VeLocipypes, WV. L. 

loyd, Harborne.—31st August, 1882. 1 

This relates, First, to the driving gear; Secondly, to 
the steering apparatus, 

4158. Measorine Reoistertna Cur- 
rents, A. L. Lineff, Wilmington-square. —31st 
August, 1882.—(Void.) 2d. 

This relates to apparatus for indicating thestrength, 
and measuring the quantity of electricity passing 
through a circuit, which the inventor calls a hydraulic 
electric dynamometer. 


4159. Tererpnonic Apparatus, J. H. Johnson, Lin- 
coln’s-inn-flelds,—31st August, 1882.(A communi- 
cation from Dr. A. D' Arsonval, Paris.)—(Not pro- 
ceeded with.) 2d. 

According to this invention the inventor constructs 
his magnet so that one pole isa solid cylinder encircled 
by the other pole, which is in the form of a ring. 
the annular space between them is placed a coil wound 
on a hollow core attached to a diaph 


4160. TeLernone Instruments, J. D. Husbands, 
Queen Victoria-street.—31st August, 1882, 6d. 
This relates to improvements on the transmitters 
described in the inventor's patent No. 3008, dated 24th 
June, 1882, and relates to modifications and improve- 
ments of the instruments therein described. 


4161. Fire ror Papers, &c., P. Lawrence, 
Farringdon-street.—81st August, 1882.—(A commu- 
nication from W. R. Clough, Newark, U.8.) 6d. 

A base plate has a wire clamp forming a flat frame, 
Pench to the base on one side only, the three other 
sides being free, so as to permit the introduction of 
the articles to be held. 

41638. Fitrers, 4. M. Clark, London.—3lst August, 
Wee) ta communication from W. Maynard, New 
York, . 

The filtering medium is a disc of corundum or other 
similarly bisected 1 te, losed within a 
vessel Temed of two hemispherical cups, between 
which the disc is clamped. The water enters the lower 
cup, and passing through the disc, leaves by an 
opening in the upper one. 

4164. Hypravuic Lirts, J. M. Day, W. R. Green, H. 
and R. Carey, London.—3lst August, 

The invention relates to an arrangement of apparatus 
for raising and lowering loads, and consists essentially 
in a novel construction of the accumulator usually 
employed in connection with the above apparatus, 

by the raising of the load is effected by a much 
ure than that required by the apparatus 
hitherto in use. 

4165. Srzam Hot-water Apparatus ror Heat- 
ina Buriprnos, W. R. London.—31st August, 
1882.—(A communication from EB. F. Osborne, &t. 
Paul, U.8.) 1s. 2d. 

This relates to the system of steam heat and power 
supply described in patent No. 46, a.p. 1881, and con- 
sista in devices for metering the water of condensation 
in steam-heating — in which a circuit of pipes 


4211. Construction or Ramway sg P. Loft- 
nary wires of dibl 
si of an audible or 

actuated by a lever placed just inside the 

operated by the flanges of the wheel. 


4212. Propuction anp TREATMENT OF CARBONISED 
MATERIAL TO BE USED FOR FILTRATION AND IN THE 
ConsTRucTION oF ExecrricaL Barreriss, &c., J. 
H. Johnson, Lincoln’s-inn-jfields. — 5th September, 
1882.—(A communication from A. Caron, Paris. 


The inventor takes fibres, such as bey 
that have been woven into a fabric, and places 
fabric in panerpeoes layers with pulverised wood char- 
coal in between the layers. The whole is then 
placed in a muffle and carbonised, care being taken to 
preserve the form of the fabric. 


4213. Apparatus ror Loapinc UNLOADING 
Vessets, A. M. Clark, London.—5th 
1882.—(A communication from J. W. Brown and J. 
W. Brown, jun., Baltimore, U.8.) 1s. 

One part consists of a removable framework of pecu- 
liar construction and arrangement, which is to be 
located above the hatchway of the vessel, provided with 
independently moving and downwardly extensible 
sections of framework, which may be extended a 
greater or less depth into the hold of the vessel, and 
which sliding sections of the framework are provided 
with guides for, and are combined with, an endless 
carrier, to which the packages are slung, and by which 
they are raised or lowered and transported across the 
deck to or from the wharf. 

4214. APPARATUS USED IN THE MANUFACTURE OF 
AMMONIACAL AND OTHER CHEMICAL Sa.ts, J. Forbes, 
Old Ford.—5th tember, 1882. 6d. 

construction of a for 
drying ammoniacal and other chemical salts. 

4215. Carriaces, H. Mueller, Notting Hill.—5th 
September, 1882.—(Not proceeded with.) 2d. 

The object is to construct carriages, and ly 
cabs (four-wheel), so that the cab can be opened out or 
closed, and if either closed or opened, Inggage 
or packages can be placed on the roof or the part 
roof of the cab. 

4216. Apparatus ror Wire Rops, W. Morris, 
Oakengates, Salop.—5th September, 1882. 6d. 

The billet O, Fig. 2, is taken by hand and entered in 
the bolting rolls, through which it passes, and is 
returned by the attendant through the bottom rolls at 
2, when it passes round the pipe C and returns through 
the upper rolls at 3, when it is again entered below 4, 
passing through and around the pipe D, through the 
tep at 5, and back through the bottom at 6, and around 
the pipe E, and through the top at 7, then into the 
passing round the bent pipe G, it enters the telescopic 

ipe H; passing round in the direction of the arrows, 

t enters the next three high rolls at 9, which are 


| 


FIC I. 


taht, 


L 


conveys steam toa building, and returns the 
water to a generator; improvements in tering 
devices in connection with such meters; improve- 
ments in devices for ——— defects in a heating 
system ; improvements devices for controlling the 
movement of the condensed water in return pipes 
considerably inclined, and a s arrangement of 
the boilers and engine. 

4166. Apparatus TO FACILITATE THE IMPREGNATION 
or Ark on VAPOUR WITH ANTISEPTIC MATTERS, J. 
Mayer, London.—lst September, 1882.—(Not pro- 

The object. i a of 
e objec apply dry ys as a means 

the evil effects vapours or 
exhalations, or the production of agreeable odours in 
hospital wards, & 

4168. CARBONISATION AND PREPARATION OF A 
MATERIAL FOR THE ELEctTRopges oF Arc Lamps, 
&c., H. J. Marshall, Linslade, Bucks,—1st Septem- 
ber, 1882,—( Not with.) 2d. 

This relates to a peculiar p tion of cane, after 
which it is carbonised and ready for use. 

4169. Pappie Wueets, P. M. Crause, Eastbourne. 
lst September, 1882.—(Not proceeded with.) 2d. 

The object is to lessen the vibration, reduce the slip, 
and economise fuel in vessels driven by paddle wheels. 
are p , one fo a on of a t- 
handed screw, and the other of a left-handed screw. 
41'70. Rocxrse Cairns, J. Hopewell, Salford.—ist 

September, 1882.—(Not proceeded with.) 2d. 

A platform supported on castors carries the rockers, 
which are connected thereto by springs or other 
means, 80 that the chair cannot be turned right over. 
4171. Sarery Cove.tincs ror Wacons, &., G. R. 

Snowden, Bradford.—1st September, 1882.—(Not pro- 


with. 
This relates to a construction and arrangement. of 
safety couplings for wagons and other railway rolling 
stock, whereby the operation of coupling and un- 
pling can be automatically, rapidly, and easily per- 
formed, and with absolute certainty from either side 
of the wagon or vehicle. 
4173. Construction or Suips, &c., €. D. Abel, 
London.—lst Septemb icati 


Pp » 1882. communication 
from E. Lavarenne, Paris.)}—(Not proceeded wit.) 


2d. 

The invention consists mainly in forming in the 
angle of the bows on each side of the stem two recesses, 
in which are placed paddle-wheels rotating on vertical 
axes, or other apparatus of a similar nature so arranged 
that the pressure of the water due to its resistance in 

placed by the advancing vessel causes them 
to rotate, developing an amount of force in proportion 
to the pressure of the water, which force, bead 
transmitted through their shafts, may be wu 
either in aiding the propulsion of the vessel or for 
other purposes. 

4198. Gatvayic Bartrerizs, F. B. Burr, Waltham™ 
stow, W. Scott, Stratford.—2nd September» 
1882. 

This relates to improvements in a battery described 
in the inventors’ patent, No. 5604, 22nd December, 
1881, and to means for preventing the too rapid oxida- 
tion or consumption of the zinc electrodes in such 
battery. The inventors first electro-gild, and then 
coat said electrodes with mercury. 

4208. Drvyine atu Kixps or Waste ANIMAL MaTTER, 
ag J. F. Johnstone, London.—4th September, 1882. 


ich form j Stet for arying 
of orms a jacket for ng the 
agent employed ; it is provided with an 2aee at the 
top to allow the waste material to be opera’ upon 
being placed in the pan. The waste material is kept 
in motion during the drying process by agitators fixed 
to an upright shaft, so as to come as near as poasible 
to the bottom of the pan ; a series of flat springs are 
also rivetted to the agitators, so as to completely 
scrape the bottom of the pan. 

4210. Discuaraina Water THE HOLDs 
oF Vessris, A. M. Clark, London.—4ih September, 
1882.—(A communication from H. Cordes, Hoboken.) 
6d. 


This consists in the combination with a vessel's hull 
having an opening in its bottom of a semi-tubular 
shield or deflector fitting into the said opening, and 
having a covering plate attached to its lower end, a 
Sse plug seat placed within the said opening and 

eld to receive a plug fitting into the said seat, and 


A\{ 


commonly called the “ first three high rolls ;” it is then 
turned either by hand or tube round and through 10. 
It then passes along another telescopic tube to 
H, and into the first pair of two high rolls at 11, and 
so on through several sets of two high rolls until it is 
completed. In order that some idea may be formed 
of the reduction in the original shape, the inventor 
has shown in Fig. 3 the shape of the rod as it would 
come out of hole 11 in the first two high rolls. It 
would then pass through a hole which would be in the 
next second high rolls, when its section would be 
approximately that shown by Fig. 4, 
4217. Luericators, H. J. Haddan, Kensington.—ith 
September, 1882.—(A communication from F. R. P. 
= Duvernay, Cluny, France.)—{Not proceeded with.) 


This consists chiefly in constructing the lubricators 
of a vertical glass cylinder, held at top and bottom 
by a flanged disc of metal or other suitable material, 
and provided with a central screw, which is screwed 
with its lower end into a boss of the lower holder, and 
ocr goog through the upper disc or cover, so as to © 

old the latter tight against the top of the glass cylin- 
holding discs suitable 
discs are inserted. The central boss of the 
ower holder, which projects upward into the cylinder, 
is perforated from top to bottom for the escape of oil, 
for which purpose the lower position of the screw 
spindle is also provided with a small longitudinal 
groove gradually widened towards the bottom. 

4218. Apparatus ror Seraratinc Dust From AIR» 
W. B. Dell, London.—5th September, 1882.—(A com- 
munication from the George T. Smith Middlings 
Purijier Company, Jackson, U.S) 2d. 

This consists in the use for separating dust or solid 
impurities from air, of a series of electrified surfaces 
placed in close contiguity to each other, between 
which the said air is caused to flow in thin strata, so 
that practically the whole of the dust or impurities is 
or are readily separated therefrom by the attraction of 
the electrified surfaces, while the air passes away from 
them in a more or less pure state. 

4219. Drcoratine Bricks, Tivts, &c., J. B. Shaws 
Walstanton.—5th September, 1882. 4d. 

This consists in fixing metallic colours upon the 
bricks, &c., from the face of a size of gum tragacanth 
or other such suitable gum or vehicle. 

4221. Apparatus For STEERING VESSELS, &c., W- 
P , Kingston-upon-Hull.—5th September, 1882. 

Not proceeded with.) 2d. 

It is ed to dispense with the slide valves and 
the controlling valves, and in lieu thereof to employ a 
circular valve, which is so constructed that it will 
admit steam as desired to the cylinders, of which 
there are two, such valve being controlled by the 
steersman, 

4222. Tram-caRs AND Omntpuses, &., C. P. Evans, 
“ae September, 1882.—(Not preceeded 
with.) 2d. 

This consists of a covering or shelter over the out- 
side seats, and which is capable of being folded back 
out of use, 

4223. Apparatus ror Exevatine Grain, &c., @. J. 
Howe, Poplar.—5th September, 1882.—{ Not proceeded 
wth.) 2d. 

This consists in the arrangement of skip or bucket 
b ae may be worked from an ordinary derrick or 

4224. Manuracrure or Starcn, W. R. Lake, London. 

—ith September, 1882.—(A communication from J. H. 
Ross, New York.) 6d. 
The object is to extract the starch from the liquid 


der, between which and the 
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holding it in suspension, and to separate the starch 
the gluten and other accompanying impurities in 

a simple and expeditious manner. {he invention 
comprises the aa of one or more centrifugal 

ines having imperforate baskets, against which 

the starch is driven by — force, and which 
are provided with a discharge tube having its mouth 
located in the upper ion of the basket. so that the 
liquid is driven into mouth of the tube and through 
th» latter by centrifugal force, while the s' 


matte: separate from the water or liquids, and to 
precipitate, deposit, and collect in the inner vessel. 
4242. Manvracrourt or Strainers, &c., @. Tidcombe, 
jun., Watford.— 6th September, 188 "4d. 

This consists, First, in the soldering under pressure 
of the crown plate of strainer plates to the strengthen- 
ing or supporting framework; Secondly, in the con- 
struction of double bottoms for brewers’ vats or tuns, 
for generally with slitted strainer plates 


in the basket. 
Cuarns, S. Pitt, Sutton.—5th September, 
we communication from J. M. Dodge, Caicago.) 
‘The chains are made with oval links, and stocks of 
inserted 


cast iron or malleable cast iron are into the 
links. 


4226 axp TREATMENT oF Soaps, W. 
Green, St. Lawrence, Kent.—5th 1882. 4d. 
This relates to a whereby a large 


process or 
percentage of petroleum, shale oil, or other mi 1 oil, 


with a perforated plate. 
42438. Sprit Sein W. Rowden, Whitstable, and C. B. 
Doughty —6th September, 1882. 64. 
meal divided into two parts, so that either one 
th can be set or reefed at pleasure. 
4244 Dryine AND ConpITIONING GRAIN AND OTHER 
Cereats &., well, Passenham. 


pass 
atmospheric air, or air dried in a specially constructed 
heating | stove, or through a chamber containing 


grease, or fat may be made to enter into the composition 
of soaps 
4227. Fine i A. M. Clark, London —5th 
tember, —(4 communication from G. W. 
Smith, U.8.) 6d. 

This consists of a pair of hollow guide ways, made of 
metal tubes. erected vertically in front of and projecting 
a little from the building, and coupled by an arch at 
the top, to each of which tubes a balcony is fitted, so as 
to slide up and down, being connected through a slit 
with a suspending and operating rope within the tube, 
the two balconies balancing each other, so that persons 
in one or the other may command their own descent 
by means of a lever brake in the balcony. 


4228. MECHANISM FOR 
D. a Glosgow.—6th September, 1882 
This relates to the employment of a cam eaaan with 
its knife edge for the greatest shift, and with the 
smaller levers or bars jointed to it and to radius rods, 
aad having knife edges for the smaller shifts. 


4229 Rartway, TRAMWAY, AND OTHER 
WHEELED V+ J. Leather, Liverpool.— 6th Sep- 
tember, 1882. 

This relates eater es tilating railway and other 
coaches and vehicles by fewest and upward currents. 
Other improvements are described. 

. Manvracture or Cigarerres, CIGARETTE 
Toupes, Briak Woop Pipss, &c., BE. L. Delaney, 
London.—6th Se, 1882.—( Provisional protec- 

This relates to the empl of a tube of 

re to the emplo: of a tu 

or other plastic substance. 

4231. Prorecrinc Trees Survss, J. H. Johnson, 
London.—sth September, 1882.—(A communication 
from F. Kettinger and N. Ott, Vienna.—(Not pro- 
ceeded with.) 2d. 

Four upright posts are driven into the ground and 
provided with lateral webs or flanges presenting slots 
engaging with corresponding headed studs or catches 
at the edges of plates or panels. The connection 
between the four uprights or between the opposite 
sides of the parallelupipedon formed by the tree —_ 
tector, is effected by keying or screwing fast a 
verse grating at the upper and lower part. 

4232. ror HOLDING aND RELEASING CORDS 
FoR VENETIAN AND &c., J. Hudson, 


Bolton. —6th September. 1 
pulleys. 


4233. Macurnes ror Packtnc, MovLpINc, aND 


to absorb moisture through grain 

in bulk, by means of the suction of an exhaust fan or 

by the fall of a column of water through a tube of 

larger diameter than the pipe which conveys the water 

to the centre of the tube exhausting the air. 

4245. Rorary Enores, W. R. Lake, London.—6th 
» 1882.—(4 communication from J. Lojda, 

New York.) 6d. 
The inventor claims a wheel having projecting 
flanges and hinged valves arranged to be operated in 
opposite directions by means of levers, rods, 


in combina- 


stationary w! 

tion with a stati ing the upper half 

of the said wheel, apd provided with abutments and 

passages or ports in the central abutment closed by a 

suitable valve. 

4246. Evecrric SicNALLING APPARATUS, CRIFFLY 
DESIGNED For TELEPHONIC PuRPOsEs, W. R. Lake, 

lon.—6th September, 1882.—(4 communication 

From J. H. 6d. 


the signals to un: 
_DyNaMo-MaGNetic Macuines, &c., 


ComPRessinc FLour, TEs, &€., J. Joyce, Ba 


struction of the machine, part of the improvements 
being applicable for the manufacture of paper bags. 


Fexcinc, J. , Swansea. — 
th September, 1882.—{ Partly a communication Jrom 
. M. George, Sutna, India. 8d.) 

This relates to a metallic fencing, consisting in the 
combinatio of fixed (perforated or slotted) tubular 
standards. having their ends bent and flattened or 
fitted in base plates, with separate wedges down such, 
and driven by a bar, rammer, or the like, to secure the 


4237. Tacuyrmeters, H. J. Haddan, Kensington.—6th 
September, 1882.—(A communication from EB. Lam- 
binet, Rochfort, France )—{Not proceeded with.) 2d. 

The apparatus is-constructed of two principal parts, 

viz., First, a —- or paddle-wheel moving in a 

closed with a closed 

air chamber ; a pressure 
which indicates at every moment the pressure of the 
air contained in the said air chamber. 


4238. W. Crookes, F.R.S., 
London.— 6th September, 1 ‘6d. 

This relates to ag in the manufacture of 
incandescent lamps. The inventor stretches threads 
on a metal frame, and immerses the whole in a bath of 
cuprammonia to make them horn-like in texture. 
They are then dried, dipped in acid, and washed with 
water. After this are removed from the frame 
and hung on glass rods with weights attached to them 
to allow them todry and barden. Subsequently they 
are carbonised by a s' and then immersed 


reach the pro) 
apparatus u part 

are also made for new methods of fixing the filaments 
in in the globes, &c. 


4239. HOLDERS FOR Wirt T. Archer, jun., 
—6th 1882. 6d. 


In the cas an elevation and section of a non- 
revolving drum cast iron or other convenient 
material is shown with a spiral ee ee 
periphery, in the convolutions of which spiral is coiled 


the rope to be stopped. B is a lever with an excentric 
side as shown, so as when it is in an incli 


ne, Gracechurch-street. —6th September, 


This relates to the construction of magnets for use 
in dynamo machines and for other pu The 
inventor makes them of soft iron tubes, open at one 
end, and this he fills with magnetic oxide of iron, and 
stops the tube with a soft iron stopper. 
4251. Ostarsine ELEcTRIC CURRENTS, 
T. Slater, Notting-hill.—6th September, 1882.—(Not 


proceeded with 

This relates to improvements on the inventor's patent 
No. 2272, for the 8rd June, 1880, and consists in certain 
alterations in the details of the machine for generating 
electric currents therein described. 

4254 Votraic Barrenies, W. Durham, New 
Barnet.—7th September, 1882. 2d. 

To prevent leakage in Walteries through the bubbling 
of the gases evolved, the inventor pours a coatip 
of paraffin oil on the ‘top of the exciting liquid, a | 
shapes the cell so as to prevent the oil from spilling. 
4266. Srormsc Execrricat 7. Slater, 

September, 1882.—(Not proceeded 
wi 

This relates to a secondary formed of 
forated iron plates, one of 
magnesia and caustic soda, and the other with a mix- 
ture of caustic soda and calcined magnesia. 

4273. Castinc Merats on ALLOYS OF METALS FOR THE 
oF ELECTRODES FoR Batrerins, &c., 
Shepherd's Bush.—8th September, 


this invention porous or spongy metallic 
plates are formed by ans SS the metal in a molten 
state into contact with granulated salt, so as to embed 

© inventor ms the use of such s 
in the manufacture of white lead. ree 


AXLe Biocks ror Cakriaces, R. Palmer, Man- 
chester. 1882.—( Not proceeded with.) 


This consists in the construction an d arrangement 
of an elastic axle block, which is in between 
the spring and the axle, with the object of still further 
softening or neutralising the shocks arising from the 
inequalities of the road. 


operated by 

for the invention is do away 
e ni or a for 

ity separate electro-magnet 


4289. Nexpte IssTRUMENTS For SpEakinc TELE- 
eg B. J. Houghton, Peckham.—8th September, 


This consists in attaching a piece of resonant mate- 
rial to the needle of telegraph instruments, so as to 
cause them to give out distinct sounds when the stop 
pegs are struck, these latter being of two different 
materials, to render the sounds distinctive. The 
inventor's object is to — needle instruments, 
capable of being read by sounds. 


4308. Evectricat Storace Batrertes, B. Frank- 
F.R.8 , Reigate Hill.—9th September. 1882. 


lates, either on their 
em ; he then hardens 
to it or mixing with it 

which forms an 


it is clear of the rope, and when it is in a vertical posi- 

tion it nips the rope to the extent desired; C isa catch 

to maintain it in its vertical position. 

4241. Pvuniryixe Boers, FErrp-waTER 
Heaters, &c., Coulson, Spennymoor.—6th 
September, 1882. 6d. 

The ubject is to cause a continuous movement of the 
water or quid by applying fire or heat to the boiler or 
other vessel, and thus to force the water 7 aged liquid 
upwards and through a tube or tubes into an inner 
vessel or collector placed inside of the boiler or outer 
vessel, and by this means causing the or 


4351. Uriuistne Steam anp Hearep a8 Motive 
Powers, J. M. X. Terlinden, Brussels.—12th Sep- 
tember, 1882. 6d. 

The inv: 


us! 
initial pressure, and to render it fit for further use. 
Also the application of the said process to apparatus 
for heating air and caloric or hot airengines ; Secondly, 
the com! m of twi two bollers working st different 
pressures, and of the parts connected therewith, 


471'7. Disc Dynamo anD MAGNETO-ELECTRIC MACHINES, 
&c., J. Gordon hee Gray, New Broad-street —4th 


This relates to bee “electric generator consisting of 
two or more discs rotating on parallel axes and having 
their heries in so that the one drive 
the other by friction. This will be readily understood 
from the drawing, in which disc A drives disc B. The 
discs are made of thin sheets of copper or other con. 
ductor surrounded by a broad flange at the periphery, 


[4717] 
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The discs are divided into a number of sections insu- 
lated from each other, but not from the central boss. 
An electro, or permanent, magnet is placed over the 
discs so that its pule pieces shall cover two sections of 
each disc lying about the line of centres The current 
passes from the axis of one disc through their point of 
contact to the other disc. The magnet coils are con- 
nected in a shunt circuit to the bearings. The main 
external circuit is also connected to the bearings, from 
which the current can be taken. 

5048. Fasrexino &., H. H. Lake, 

London.—23rd Oe 


safety lock consisting of a series of riugs which when 
twisted engage with pins on the runner, so as to lock 
it in position and prevent the umbrella being opened. 
5051. or ForMine Grooves oR INDENTATIONS 
is &c , C. H. Halcomb, Shefield.— 
= November, 1881.—(Provisional protection not 


This relates to apparatus for forming a groove in the 
angle of the head and foot of the rail. 

5089. Man-HOLEs anD MUD-HOLES tn Steam Borvers, 
&c., A. Watkins, Green October, 1882.— 
4d. 

This eee to the mode of constructing and 
ing man-holes and mud-holes by turning or 

of steam boilers or other vessels 

for confining steam or gases or liquids. 

5119. Traction AND Tramways, &., 
J. Wright, London.—27th October, commu- 
nication from C. F. Findley, Chicago.) 8d. 

The First part relates to apparatus for taking u 
slack, and to te the tension upon a cal oe or 
cables in motion. Another relates to the forms 
and arrangements of pulleys for guiding the cables. 
Another part relates to a method of raising a cable. 
5144. Cocks on Vatves, W. H. Moseley, Derby.—30th 

October, 1882. 6d. 

The inventor claims the construction of stop 
valves with the valve proper (opening and closing the 
passage or passages) made of a metallic ring hela by 
its own elasticity against the facing or bore of the 
shell in which it slides. 


5188. Gas Motor Beem, T. Ashbury, H. Sumner, 
Manchester.—31st 


gas 

motor engines with cranks orat any con- 

venient angle in the circles of traverse. 

Increasixe THE IN &c., P. 
<a, Paris.—2nd November, 1882. 6d. 

The sides of the chimney are lined with a series of 
vertical metal tubes of variable length. 

5486 Compounp ror ReNDERING ANIMAL AND VEGE- 
TABLE Fipres AND Faprics WaTER , &e., 
Cc. B. Warner, London.—18th November, 1882,— 
(Complete.) 2d. 

The process consists in taking a solution of caout- 
chouc or other elastic gum, and solid paraffine or other 
= hydrocarbon benzoline, petroleum, or coal 

tha, or any other light  tetdvosanbent solvent. 
Tato t this solution is introduced hydrochloric acid gas 
or chlorine. The solution is then filtered, and the 
clear et amr liquid is drawn off from that con- 
taining the —e- This liquid is distilled and about 
nine-tenths of the liquid remaining in the still is then 
drawn off, which is free from acids, alkalies, or other 
impurities. 
5022. Brusues, 8. Pitt, Sut‘on.—12th December, 1882- 
—(A communication from G. Imbach, New York.— 
for facilitating the piercing of 
tes to means for 
holes to receive the tufts in the stocks of brushes at an 
inclination to each other, and consists in the use of a 


swiv holder and a back pattern and index, in 
combination with a carried by a revolving man- 
dril wards and away from 


capable of sliding to 
ovivdliing holder. 


6055. Car Covpiines, A. J. Boul 
December, 1882.—(A communication from C. BE. Mark, 
Flint. U. 8.)—(Comple plete.) 6d. 

The is to ‘provide direct draft on 
tion of the end of the draw bar to couple 
uncouple. 

6085. TELEPHONIC Apparatus, W. R. Loke, South- 

—20th 1882.—(4 com- 
munication from M. F. Tyler, New Haven, Conn., 


0.8.) 6d. 

The object of this invention is to construct a trans- 
mitter which shall obviate the necessity for speaking 
so loud as to be heard by other persons present in the 
same room as the talker. The pembeh acu consists of a 
box-like chamber outside the transmitter, ha an 
opening formed to — the mouth and cheeks of the 


speaker agm, 80 that the voice will 
be confined to the said ee 


17. Exectric LIGHTING AND ‘Powsr 
Systems, & Pitt, Sutton, Surrey.—lst January, 
1883.—(A communication from EB. T. Starr, Phila- 
delphia, and W. J. Peyton, em U.&) 6d. 

This invention relates to a system for the distribu- 

tion of electric energy on the following basis. A 

dynamo machine —, current which charges the 

main circuit From the main circuit are led shunts con- 
taining secondary batteries. These shunt circuits are 
each provided with a switch connected with a clock, 
and so arranged as to automatically throw the batteries 
in any particular shunt circuit "into or out of the 
g circuit, at predetermined times. For this 

—s ihe switch is usually mounted on the clock 
The inventor proposes as above described in 
houses, the inhabitants drawing their current from the 


SELECTED AMERIOAN PATENTS. 
From the United States’ Patent Office Official@aztte. 
274.427. ESCENT Lamp Howper, Edward 


Weston, Newark, N.J.—Filed July 19th, 1882 
Claim.—{1) The combination of a base or 


and an incandescent lam: 
to the conductors of the and a to 


force the lamp away from the base, whereby it is held 
in position, substantially as hereinbefore set forth, 
(2) The combination of a base or su and an 
incandescent lamp, wire connections nm the 
conductors of the lamp and the base, and a spira 


274427) 


spring surrounding the connecting wires, and arranged 
to force the ne haan away from the base, whereby it 1s 
held in position, as set forth. (3 The combination, 
with a ares or support and hooked rods or wires, 
secured thereto, of an incandescent lamp having con- 
ducting wires provided with —- or eyes, and a coiled 


or 8 spring placed upon base, arranged to 
exert prs ure upon lamp when in positiva, as 
esc 


274,530. Cur-orr VaLve ror Steam Enoines, John 
M. mweeney, Wheeling, W. Va.—Filed November 


1882. 
Claim.—(1) The combination, with the cylinder aud 
steam chest, of a puppet valve chamber P, located 
within the steam chest, and having an opening fur the 
admission of steam above the valve seat, aud a lower 
with the interior of the 
steam chest, a slide valve T, and mechanism, sub- 


stantially as described, mounted upon the steam 
cylinder for operating said slide = puppet 


tion of the cylinder K, the steam-chest 8, the slide 
= puppet valves, with connected mechanism for 

rating both of such valves, mounted directly upon 

e cylinder, substantially as described. (3) The com- 

bination of the cylinder K, standards N} N®? N3, rock 
shaft G, arms A BD, lever R, lifter C, slide valves I, 
and puppet valves X, ‘arranged substantially as herein 
shown, and for the purposes set forth. 
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This relates to that class of signalling apparatus F ya): } 
known as “individual signals,” arranged to be ope- 
rated from a central station, and to improvements ma). 
whereby each signal in the circuit is operated posi- iG 
tively and accurately, also to devices for bringing all ii. S| i 
pu) 
—6th September, 1882.—(Complete) 1s. o 
in benzol or similar liquid to displace occluded gas from 
. the pores. Before being mounted in their globes the 
filaments are subjected toa special process, by which 
| 
323 
4286. Exvecrric Bett anp Sicnat Apparatus, 7. R. 
Brailsford, London.— 8th September, 1882. 6d. 823 
This relates to means whereby one electro-magnet is 324 
made to ring a bell, and also to cause the indica- 
[2235] ; tor of the particular room from which the bell has 824 
i been rung to drop, there being a number of indicators 324 
324 
/ 825 
$25 
325 
325 
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THE VENTILATION OF THE ST. GOTHARD 
TUNNEL. 


A aoop deal has been heard lately as to the ventila- 
tion of this tunnel, the longest in the world, and of the 
disappearance, in actual practice, of all the difficulties 
. that were prophesied before the work was begun and 
experienced while it was in progress. Both from a scientific 
and practical point of view the question is one of consider- 
able interest ; and the following particulars, derived from 
.a report to the directors by Dr. Stapff, the official geologist, 
will therefore be serviceable. The full report ie been 
lately published by the Vaudois Society of Engineers, 

The report presents a comparative table of the tempera- 
tures of the air, measured at different points within the 
tunnel during the year 1881, «.¢., after the junction of the 
headings had taken place, and of the temperatures mea- 
sured at the same points at earlier periods, when the rock 
had been freshly excavated during the progress of the 
work, This Table A is partly reproduced below, and 
brings out clearly the variations of temperature which are 
caused by the direction of the air-current in the tunnel, 
‘and by the changes in temperature at the two ends. The 
former is of course the more important question, being, 
in fact, the effective cause of ventilation of the tunne 
This current of air, which is found to be nearly always 

ing through the tunnel, in one direction or the other, 
is due to the fact that there is always a difference in the 
atmospheric pressure at the two ends; one of which of 
course is on the northern slope, and the other on the 
southern, of the main chain of the Alps. This difference 
in pressure varies with the height of the barometer, the 
temperature of the air, and its degree of moisture. The 
current of course passes from the end where the pressure 
is greater to the other, its velocity varying as the square 
root of the difference between the two pressures, As the 
tunnel rises from either end towards the middle, each half 
of its interior may be considered as occupied by a column 
of air of height equal to the total difference in level—viz., 
36m., or 118ft. This column will act to diminish the 
velocity of the current, if it is heavier than the air outside 
at the end of ter pressure, while it will tend to 
increase it if itis lighter. The expansion of the air, due to 
its increase in heat as it penetrates into the tunnel, is an 
obstacle to the current; as is also friction of every kind, 
which, however, becomes much less when the tunnel is 
completed and lined than it was when the headings were 
matey united, as at the time when the observations were 
taken. 


TABLE A, 
Temperature of St. Gothard Tunnel, 1881. 
Tempera- Temperature cbserved. 
ture of N.B. N=Noerth current; 8=South current; 
observation. O=no cuirent. 
reshly 
exposed. Jan. 28. Aprill. June 2l.| Aug 24. 
metres, deg. C. H 
N. portal | +43 +9°9 $181 
( 0— 100 8°8 13°55 8 

|} 2400-2500 21°8 ~ 22°10 

|| 2600-2700 21°6 20°00 N 

2000—3100 | 26°20 20°45 0 

+} 5000-5100 251 23:00) — 22°55 O 

& 5800 28°6 29°00 O 

5800—5900 27°9 28°45 8 

6600—6700 29°4 29°90 S 

7300—7. 20°4 27°95 N 

7400—7460 30°4 29°50 8 -- 
7460—7400 30°2 28°90 S 23°95 N 
7400 —7300 29°5 29°508 80°208 
7200—7100 30°5 28°80 8 = 

7100 —7000 80°3 80°108 

6700-6600 30°9 23°258 | 28108 
—6500 80°7 29°65 O 

| 6500—6400 20°5 - 29°80 S 

<| 5900—5800 20°83 26°30 _ 

5600-5500 29°6 27°05 S 

2 £300—5200 28°3 257708 28°608 

5200—5100 28°5 26°75 S 
4200 4100 26°5 ~ 20°20 S 

|| 4000—s900 2400S | 23-008 _ 
3000— 25°7 1840S 
2100—2000 20°5 13°308 - 

200 — 100 9°0 
8 -0°9 +3°4 +16°7 +12°1 


From these facts the following formule are deduced, in 
which the values given to the constants must be considered 
as applying to the St. Gothard Tunnel only, being partly 
derived from local conditions :— 

v= Vd — d' + 0-:00032 (current from north), 

v = 2818 d' — d — 000032 (current from south). 
Here v= the velocity of the current in metres per second ; 
d=weight of 1 metre cube of air at the north portal ; 
d' = weight of 1 metre cube of air at the south portal ; 
“= coefficient of efficiency, after making allowance for 
resistances of all kinds; 0°00032 is a figure derived from 
the difference between the weight of a cubic metre of air 
at the middle of the tunnel and at the two ends. In a 
number of observations this difference was found to vary 
between 0°0734 and 0°1592 kilogs. per cubic metre; but 
the mean of the observations—0°1246—has been taken as 
a constant difference for simplicity in calculating. The 
difference is found to be greatest in spring, eet in 
autumn. The densitiesd and d' are calculated from }, the 
height of the barometer reduced to Odeg. C. and to the 
level of the centre of the portal, and from ¢, the tempera- 
ture of the air. The formula is as follows :— 

d 000171 
1 + 000367 
This assumes that the weight of a cubic metre of air at 
Odeg. C. and at 760 mm. height of barometer, is 
1:2995 kilogs. It further assumes that the moisture in the 
air may be neglected. This moisture, which was very 
injurious to the health of the workmen during construc- 
tion, has become much less since the completion of the 
tunnel. At the centre of the tunnel it had fallen, in 
February, 1882, to 89 per cent., and even on one occasion 


o 


to 81 per cent., whereas in February, 1881, it was of the current was 2°84m. 


second, the observauois 


100 per cent. It still, however, reached 100 per cent. towards _ varying between 1°61 and 3°52; and that the coefficient of 
the southern end, where, in = through the tunnel, a efficiency was 8 per cent., or four times what it had been in 


very decided mist is usuall 
is from the south, the southern half of the tunnel never gets 


so dry as the northern half when the current is from the | 


north, and a general rise of moisture throughout the 
tunnel is the consequence. 

On examining Table A, it is found that a current from 
the south cools the southern half of the tunnel, and warms 
the northern, while a current from the north has the oppo- 
site effect. The cooling is greater as the temperature at 
the nearer portal is lower. Towards the middle of the 
tunnel the variations are slight, but a southern current is 
seen to displace the point of maximum temperature 
towards the north, pat ip a northern current towards the 
south. After the junction of the headings the decrease in 
temperature in the middle of the tunnel rose for some time 
almost imperceptibly. About themonthof August, however, 
it became considerable ; on 8th July it was 30°4 deg. C.; 
24th August, 289 deg. C.; 3rd September, 27°4 deg. C. 
After the timber work about the middle of the tunnel was 


rvable. -When the current | the autumn of 1880, and more than ten times what it had 


| been when the headings were first joined. 

Whilst this result must be considered as extremely 
satisfactory, it must be remembered that another cir- 
cumstance has to be taken into consideration, viz., the 
| number of changes or oscillations in the direction of the 
| current which occur in a given time, and which are 
| caused by even —_ changes in the atmospheric condi- 
tions at the two ends of the tunnel. By means of obser- 
| vations made within and without the tunnel, the cause 

our months chosen for this purpose are February, April, 
August, and October. Of these, February gives the oak 
mum, and August the maximum frequency of the northern 
current, while April and October gives its mean of fre- 
quency for spring and autumn respectively. Tables are 
given for — day in each of these months in 1881, 
stating for end of the tunnel the observations of 
barometer and thermometer, the density of the air as 


removed, the temperature fell still more rapidly, and on calculated therefrom, the difference, + or —, between 


11th November was 20'5 deg. C. 


We must, of course, | these calculated densities for the two ends, and the direc- 


remember, however, that at the same time there was a tion of the current observed in the tunnel. In all cases, 


TABLE B. 
Density of Atmosphere at Portals, and corresponding Circulation through Tunnel. 
Density of atmosphere at centre of portal during the hours Mean velocity of current in section 
in Column 3. of 4 square metres. 
| 
i | Goeschenen 1112 m. Airolo 1148 m. 
No. of ———| 3 a | 
observa | Date. Hours BS. pens Be at 
| | | te | Shy | E- | 
88  &8 489 223 | 83 
| ga | | | | Sau | 5s | £8 
1 2 3 6 7 8 10 ? 
1880. 
1 29th February 12 —5} 664 5 0 1°1240 | 661°2 | 49 | 191106 | 32°90 | 07325 0-004 
2 March . 10 —5} 70 3°6 1°1256 6630 73) 171041 41°45 | 0°305 0-007 
3 19th March .. ..| 10 —6 6723 3°4 11356 668°3 so | 1°1103 | 45°12 0 400 0-009 
4 2nd April 10 —5 3°1 1°1226 660°9 5°5 171079 34 34 | 0 219 Nt 0-005 
5 14th April 12 —6 670°8 97 1°1077 | 669 0 4°9 1°1443 53°58 | 0 426 8 0-008 
6 18th September ..| 10 —7} 6709 9°9 171070 | 668-1 12°1 1°0939 32°43 0 653 N 0°020 
7 2nd October .. ..| 10}-7} 669 8 13°0 1°¢932 667°1 312°9 1°0.92 18 49 0 322 N 0-017 
8 | October.. ..]11—8} | 673-2 42 171338 | 6638 87 1103 | 4512 | 0-960 N 0-021 
9 | 10th November .. 84-6 6703 1°8 1°1385 | 6659 4°9 1°1187 | 397 | 0 790 N 0-020 
1882. | 
10 | 18th—19ch Feb. ..) 5 —5 674°0 -0°8 1°1560 6695 :1°1403 | 35 68 2 $40 N 0°030 


* Northern current during observations; afterwards change to south, not taken into account. 
+ Change of current from N. to 8. during observations; former only taken into account. 
? Free transverse section of 43°19 equare metres. 


great fall in the mean temperature outside, which was 
about 18 deg. C. in July, 7°8 deg. in September, and 
—1-2 deg. C. in November. The general cooling of the 
tunnel can hardly be determined accurately from the 
observations, which are too few and scattered, and are 
complicated also by the variations in temperature outside. 
It ap , however, that the mean temperature of the 
rock throughout the tunnel, when first exposed, 
was 23:43 deg. C.; while the mean temperature 
of the air was as follows, at different dates :— 
29th February, 1880, day of the junction of the headings, 
21:69 deg. C.; 11th February, 1881, 19°80 deg. C.; 24th 
February, 1882, 14°15 deg. C. These are strictly com- 
parable, inasmuch as they relate to the same period of 
the year, but they must not, of course, be taken as the 
mean annual temperatures, When the current of air is 
strong, the influence of the external temperature is quickly 
felt to a great depth within the tunnel. Thus, on 
February 10th and 19th, 1882, with a current from the 
north of 2°84m. per second, ,the temperature at 8 kilos. 
within the portal fell steadily from 20°4 deg. C. to 20°0 deg. 
C. A southern current raises the temperature still more 
rapidly. 

able B gives the results of a number of observations 
on the density of the air and the velocity of the current 
in the tunnel, taken at various dates after the junction of 
the headings. The densities—or weights of a cube metre— 
are calculated from the barometer and thermometer read- 
ings, as described above; and in column 10 the velocities 
are calculated from these dates, assuming the efficiency to 
be 100 per cent. In col. 11 are given the observed 
velocities, being a mean of number of observations made 
during the hours indicated in each case. Dividing the 
numbers in col, 11 by those in col. 10, we obtain a series of 
values for u—given in col. 12—which show how the 
efficiency was lowered by the various resistances existing 
within the tunnel. It will be seen that immediately 
after the junction of the headings the value of « was onl 
0'4 per cent.; and that from 19th February to 19th April 
it only reached an average of 0°7 per cent.; in other words, 
only 0°7 per cent. of the air was actually passing through 
the tunnel which would have passed had the resistance to 
its progress been nil. By the autumn of the same year, 
however, the value of « had risen to about 2 per cent. 
In February, 1881, it appeared to be only 1:2 percent.; but 
this was due to a change in the direction of the current 
occurring while the observations were in progress, a cir- 
cumstance which on several other occasions operated to 
render them unreliable. Similar observations, made after 
the opening of the tunnel for traffic, are complicated by 
the fact that the passage of a train was found to cause 
local currents and other disturbances, which prevented 
any single observation from possessing any real value. 
The only course, therefore, was to take observations at 
frequent intervals for twenty-four hours, and thus obtain 
a mean velocity which would embrace all the effects due 
to the motion of the trains. This was done on 18th and 
19th February, 1882, and the result is given in the last 
line of Table B. It will be seen that the mean velocity 


the direction is found to be from the end where the 
density is highest to the other; as it should be. The 
frequency of the changes may be judged from the follow- 
ing summary of the table :— 


April August. October. 


40°0 | 18 | 60°0 | 15 | 48°4 

9 9 | 30°0) 11 | 

| 9 30°0 | 3/10°0| 5 


Current from North .. ..| 6 
» nil or alternating .. 


re from South .. ./| 14 


ROADS IN SWITZERLAND. 
No. IL. 

Iv our first article on Roads in Switzerland, we indicated 
the nature of the influence exerted by the Romans in the 
construction of highways. We have now to deal with 
more recent operations, The improvement in the roads 
themselves naturally led to a departure from the original 
tactics of the Romans, and necessitated larger and more 
commodious works of art. The illustrations which we 
publish this week require no further explanation, but 
give excellent ideas of the different systems of construction 
of the several periods. . The Schaffhausen Bridge was 
erected on the same spot as its predecessors. The first was 
built of timber between a.p. 1300 and 1315, condemned in 
1585, and replaced by one in stone, which was not completed 
until 1611. On the 3rd May, 1754, the two centre 
piers fell in, and in the following year the similar 
structure was erected, but was eventually burnt b 
the French in 1799, The bridge over the Martinstobe: 
between St. Gallen and Heiden, as shown in Fig. 16, was 
erected in 1468, and not destroyed until 1877, when it was 
pulled down to be replaced by one of iron construction. 
Another of almost equal age is the one at Rapperschwyl, 
over the lake, built in 1358-1360, under Archduke 
Rudolph IV. of Austria, 1300 metres long and 3 metres 
wide, which is standing at the present day. The bridge 
over the Melchaa, near Sarnen, Puilt in 1689, is also stand- 
ing at the present time; the design is shown in Fig. 15. 
Figs. 17 to 25 show a curious bridge in Canton Graubiin- 
den, built in 1828, Figs. 26 and 27 show roads in the 
same Canton. Figs. 28 and 29 explain themselves. Two 
other still in existence are the Spreuer 
Bridge, 90 metres long, built in 1408, and decorated with 
the pictures of the “Dance of Death,” by Meglinger ; 
and the Kapell Bridge, 220 metres long, erected in 1338. 
These isolated attempts at improvements in the means of 
communication were, however, confined to particular 
cantons ; the universal impetus which has placed Switz-r- 
land in ion of a network of roads superior in pro- 
portion to her area and population to that of any other 


country in Europe, did not awaken until the commence- 
ment of the present century, and it is, therefore, more 
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astonishing that the energies of so short a period should | 
have been able to redeem the omission of 1500 years of | 
carelessness and neglect. The first of all the Swiss moun- | 
tain passes to be converted into a proper road was that over 
the Simplon, whose construction at the joint expense of 
money by France and Italy, and of free labour by the | 
Canton Valais, was agreed on and signed on the 7th Sep- 
tember, 1800. The first document relating to this work is 
a notice from Napoleon from his head-quarters at Milan, | 
14th May, 1797 (25 Floreal), to the Directory, saying he 
has sent an eminent engineer to i t and estimate the 
route. Onthe7thSeptember, 1800—20 Fructidor—the order 


Read / Class in Canton 


Orchard 15 Centimeters 


§ metres —---------- 


LETTERS TO THE EDITOR. 


[We do not hold ourselves responsible tor the opinions of our 
correspondents. ] 


ELECTRIC LIGHT ENGINES, 

Sir,—In considering the necessities of motors for this purpose, 
which may well be done at the present time, when so many elec- 
trical projects are unfolded, three leading conditions present them- 
selves, which are (1) regularity of motion; (2) economical produc- 
tion of motion; and (3) complete lubrication of working parts. 
The first of these points has not, I contend, been sufficiently 
insisted upon, nor has it received all the attention it might from 
engineers, In the electric light connection, indeed, its need has 


Fig 50, 


Read Class ia Canton Bern 
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was issued for the execution of the works, which were 
completed in September, 1805. The whole distance is 
182 kil, the original estimate was over 12,000,000F., and the 
effective cost 9,750,000f. ; the width of road varies between 
72 metres and 84 metres, and, according to the official 
report, there are 611 bridges large and small, and tunnels, 
in a total length of 525 metres. The labour required 
was 5000 workmen during the summer months of 
the five years during which it was in construction. 
The system of covering all exposed parts of bridges 
on which snow can lodge tends to prolong the life 
of these structures out of 


all proportion with the 

extra cost. It isa gen- 
eral custom even in small Z (Yin 
bridges in Austria, the 


Tyrol, Hungaiy,&c.,topro- 


tect the upper baulks with a 
separate covering, thus :— = = 
aud the idea is even carried 


out in the sleeper depdts 
daring the winter and early spring. As a specimen of the 
grandeur of some of the works, our supplement gives a view 
of a bridge over the Albula, near Solis, built in 1868, con- 
structed entirely of granite, with a span 78ft. 9in., and 
251ft. above the level of the water. 

It would be impossible, without a complete reprint, to 
convey the whole of the information contained in the part 
of M. Bavier’s book relating to the works of art, because, as 
might be expected in so comprehensive a description, the 
infurmation in various details is too imperfect to Se repro- 
duced in a tabular form. A list is given of some 320 
bridges, varying in the number of spans and in length 
between 1 and 21 and between 13 and 220 metres. 

On page 336 we give Tables I. and IL, in the first- 
of which will be found the area of the different depart, 
ments, the length of roads in each, the cost of construction 
and the proportion of these items to area and population ; 
the second represents the cost of maintenance, Xc., with a 
few remarks on the disposition of the expenses. 

No country in Europe can boast of a better system of 
road communication than Switzerland; its geographical 
position, geological formation, and local requirements neces- 
sitate the developments of these means of transit, and the 
difficulties of compilation in the work M. Bavier has 
published on the subject reflect no small credit on the 
patience and care with which he has collected his material, 
and the concise form into which he has moulded it. 


Wanrwick.—At a special meeting of the General Purposes Com- 
mittee, held at the Court House on the 21st ult., a letter was 
read from Mr. Thos. Broughton, Assoc. M. Inst. C.E., the 
borough surveyor, resigning his office in consequence of his having 
-accepted an important appointment from the Duke of Devonskire 
on the Bolton Estate. 
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forced itself upon the notice, and it has become a criterion with 
motors for that purpose, but one not always attained, for there is 
still a large amount of uncertain movement in engines employed in 
this work, all kinds of governors and cut-off gears notwithstanding, 
and the use of high speeds in combination with modern gearing has 
alone proved a panacea for the evil. These, by a more direct con- 
nection of the motor with the electricity-producing dynamo 
machine, have got over the shocks of belt joints, and the variations 
in tension of the same; but the largest experiment of this kind, 
namely, Mr. Edison’s installation in New York City, where the 
crank shafts of the engines are coupled on the ends of the dynamo 
spindles, has not proved the anticipated success, owing to the 
difficulty in absolutely regulating the speed of the engine 
itself. 

This subject is one of such importance that some explanation of 
the causes of fluctuation in speed of even the best engine will be 
of interest, and will give the clue to many an unaccountable 
irregularity in badly designed engines. hen steam is first 
admitted by the valve gear to the back of the piston, the crank 

in is then in a horizontal position, the connecting rod being in a 
ine with the piston-rod. In this position the whole thrust or push 
of the steam is thrown on to the crank pin, but the instant that 
motion ensues, from the shaft being turned round, the connecting 
rod, piston-rod, and piston have to move forward. This motion 
involves power, and the steam provides it, relieving the crank pin, 
therefore, of a portion of the thrust uponit. As the crank pin moves 
round, the working parts enumerated increase their motion, and the 
increased momentum is supplied by the steam pressure, the surplus 
power pressing on the crank pin, up to the point where the steam 
supply is cut off by the gear, and the pressure in the cylinder 
begins to fall. Then the crank pin is relieved of a certain thrust, 
but by the same time the working parts have attained their maxi- 
mum speed, and by the momentum acquired are now pressing on 
the crank pin, losing more and more of their momentum, while the 
steam pressure is falling, till the end of,the stroke, when the crank 
pin is again horizontal, and the piston at the opposite end of the 
cylinder. This shows that there is at every position of the crank 
pin in its path or circle a varying pressure; but it will now be seen 
that by using a certain proportion of weight in the working parts 
mentioned, in connection with their speed and the steam pressure, 
it is possible so to adjust this pressure that it shall have at the 
particular angle at which the crank pin is, the same value in 
rotating power. 

This principle, which was first enunciated by Mr. Chas. Porter 
of New York, lies at the root of all steam engine economy, an 
the importance of the result I have indicated cannot be over- 
estimated for electrical work, as, given a regular propelling crank 
motion, it is really ible to overcome the fluctuations in the 
power required by the dynamo provided. As I have shown, the 
engine itself possesses a perfectly regular motion, 


The of this principle, and its application to all engines of 
high-speed and class in the United States, has been extensive; 
in » it may certainly be said that high-speed engines are only 

ible with heavy working parts, and the fact of important recent 
troductions of American engines into Europe for electric lighting 
shows the appreciation they are receiving, although they are by no 
means as economical in working as many of English design. it is 
my recognition of the importance of this point of even motion 
which leads me to place it first in the list of requirements of a 
oo electric engine. There is reported to be at present in the 
nited States a governing apparatus, through which the whole of 
the power of the engine passes, and which will absolutely register 
and adjust the power to any and the smallest variation. More has 
yet to be heard of this invention, no doubt. 

My second point—economy in work—embraces a wide field, but 
has received much attention, being so intimately concerned in the 
competition to which all electric light and power en yrs are sub- 
jected. It should be borne in mind, however, that economy in 
fuel should be bined with y in attend » Which in 
small installations is as important an item, 

Of freedom from breakdown, which is also a point of economy, 
little need be said, as engineering work turned out by nearly all the 
leading makers is now of such a class as to give the best assurance 
— this eventuality ; but there will come a time, after electric 
plant has seen twenty or more years’ service, when the ordinary 
wear and tear of rapid motion will demand outlay in this particu- 
lar, and those undertakers who have been wise enough in their day 
to actually lay by the item often mentioned, but seldom subtracted 
from profits, ‘‘ for depreciation of machinery,” will find themselves 
in the best position, and with periodically new plant, possess the 
latest improvements, and enjoy immunity from di Us 


I do not think I am looking too far ahead, nor can I be adjudged 
acroaker. Where evil is not seen it may yet exist, and the experi- 
ence of all regularly-used machinery proves that it possesses a cer- 
tain life, at the end of which time comes the necessity for constant 
repair, rendering work uncertain and economy doubtful. 

Of my third point—efficient lubrication—many may remark that 
it is a mere detail, as I have heard it described, yet it hag, 
properly provided for, proved to be the means of success of man 
engincers ; and I know of several whose machinery owes its hig 
results and reputation largely to this item. 

It has but recently been recognised that the proportions of 
rotating and working parts should be determined by their need of 
lubrication, and that wide bearings, distributing the weight carried 
over a large surface, do not squeeze out the lubricant, and that 
vertical sliding surfaces should be avvided. The details of oil cups 
and boxes are usually, I fear, left to be settled haphazard between 
the storekeeper and the foreman in many shops, and it is a puzzle 
to think how makers expect to produce satisfactory running in a 
machine where such inaccessible parts as the connecting rod joints 
are left to be attended to by a small oil pot with a screw cover, 
which cannot, after once starting, be attended to, unless by stopping 
aed engine, and in the case of electric lighting, putting out the 

ights. 


I consider that all properly designed engines should 
complete special details for lubrication, not mere Manchester oil 
pots, made and put on for appearance only, but readily accessible 
om with proper channels and distributing grooves, and with 
“wiper” arrangements for the moving parts, whereby fresh oil 
can be at any time introduced into the reservoir, 

These are not impracticable d ds; I have seen them 
fulfilled, and that on a commercial engine of the day, and the 
uninterruptable running of electric work makes them a necessity 
which can have existed in few cases before, but which will have to 
be met now by most makers of engines. It is likely that this and 
succeeding years will see a very large outlay made on electric 
driving plant, and it is important that those who have the selection 
of this machinery in their hands should bear such points in mind 
as we have detailed, or much unnecessary difficulty and loss will be 
incurred. There is the largest difference between electric motive 
power and the necessities of ordinary machinery, and it is no criterion 
of an engine’s merits for the former purpose that it has done well for 
agricultural, saw-mill, or mortar mixing work. 

Hoddesdon, Herts, REGINALD Boron, C.E, 


THE FLIGHT OF BIRDS, 


Srr,—Having read with much interest the letters of your gifted 
correspondent, Mr. J. Lancaster, on the ‘‘ Problem of Flight,” I 
have felt somewhat disappointed at the ab of any letter on 
the subject from your scientific readers. As my own observation 
enables me to testify to the accuracy of Mr. Lancaster's assertion, 
that birds can and do move in direct opposition to the wind with- 
out any agitation of their wings whatever, you will perhaps permit 
me to state the result of my experience. 

It may not be known to your readers that there is no necessity 
to go as far as Sarasota Bay, or to watch the movements of the 
buzzard or the man-of-war hawk, to test Mr. Lancaster's state- 
ment of the fundamental fact. The phenomenon can be seen 
around our own coasts in the flight of the common sea gull. In 
August last, while spending a short holiday at Ramsgate, I was 
standing on the West Cliff watching the flight of a considerable 
number of gulls. They sailed along with paty progress, about 
twenty yards or so from the edge of the cliff an parallel to it, so 
I had ample means of being certain as to their line of flight. 
Their wings were out-stretched, but without the slightest move- 
ment, and their rate of travel was, as nearly as I could guess, 
about six miles an hour. I watched them for a very considerable 
distance, but did not observe either movement of their wings, 
change of direction, or rate of travel. What struck me as md 

t 
e 


remarkable was the fact that the wind, which was blowing wi 
considerable force, was almost directly o to them. Th 
current was just such as is described by Mr. Lancaster as being 
especially favourable to that system of flight ; there was no shift- 
ing of direction, or eddying, or variation in force, while it was, as 
nearly as I could make out, only about 10 deg. removed from direct 
opposition to the birds. I wassoastonished at what I had observed 
that I consulted the vane on the cliff, rt some local circum- 
stances might have deflected the wind, but I found such was not 
the case. I had hitherto imagined myself knowing something of 
mechanics; but here was an observed fact. admitting of no denial, 
which completely upset all my long-cherished theories and filled 
me with surprise. 

Your scientific readers can have no difficulty in making similar 
observations themselves. The sole diti are a suitabl _ 
where gulls are plentiful, and in such close proximity that 
their line of flight may not be mistaken ; a strong current of wind, 
unvarying in strength and direction. 

At the risk of a little presumption I may be permitted to throw 
some doubt upon Mr. Lancaster's explanation of the effect of the 
wind on the birds’ wings. I can scarcely conceive the elastic pres- 
sure of the atmosphere on the rear ee of the wing being sufficient 
to overcome the direct pressure on the front of the bird. 

Whatever the true explanation may be, Mr. Lancaster has done 
signal service in making public the result of his extensive observa- 
tions, and opening up a subject the importance of which cannot be 
overrated. W. Davey BENNETT. 
45, Stockwell Park-road, London, April 16th. 


S1r,—I see by an extract in the Scientific American that you 
have lately been investigating the problem of flight, and that in 
your summing up of the same there seems to be a total omission of 
the facts connected with soaring. Flying really is of two kinds, 
i.e., flapping and soaring; in one the wings more or less rapidly 
flap or beat the air, in the other kind, or soaring, they do not fla 
at all, and are held out at full stretch rigidly. The physi 
exertion in one case is great, and in the other almost nil. : 

I am quite aware that it is heterodox to even assert that birds 
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not possibly rise in the air without flapping the wings; never- 
poe for the last twelve or fourteen years I Loe almost weekly 
watched birds slowly and steadily soaring in huge spirals, not once 
except near the ground and for the first 200ft. or so, flapping their 
On the contrary, once above the level of the forest their 
wings are extended and held rigidly while the birds rise higher and 
higher in huge spirals till fully 5000ft up, where they seem to 
remain all day, and can be closely watched and followed with a 
large telescope, and all detail closely seen. They go up to sleep, 
or doze, rather. Ido not here say how they rise, nor do I imply 
that work is not done in their rising. All I assert, and have seen 
hundreds of times, is that in rising, say, 3000ft , they do not flap 
the wings. There is beautiful provision in the wings of all the 
larger birds that soar, whereby they are enabled to hold the wings 
out rigidly without muscular effort. On their being stretched out 
effort is needed till they are nearly at full stretch, when a sudden 
click may be heard and an elastic tendon comes into play that 
holds the wing out steadily, and muscular effort is needed to again 
flex them. hile soaring, the only resistance met is to Le 
onward, and the bird skids, as it were, on rails or planes of air, 
which at the speed of, say, fifty miles, is practically incom- 
ible and inert, The birds that soar here are the cyrus, 
r vultures and storks, adjutant, pelican, &c. They can be 
watched for hours ing and not once flapping. These birds 
cannot, and do not, soar if there is no breeze—they all flap the 
wings vigorously in rising and until some 500ft. up, in the breeze. 
Then they begin soaring and do not flap the wings, and rise 
steadily higher and higher till nearly out of sight as mere specks 
where they remain all day, slowly, apparently, circling roun and 
round, never flapping the wings once that I ever could see, and I 
use @ large telescope O.G. 34in., and power of 100. For us the 
art of aie that of soaring, as it is obviously done with so little 
muscular effort. EAL, 
Sibsajar Asasu, March 25th. 


THE CONTINUOUS BRAKES RETURNS. 


§1n,—In order to show at a glance the progress made in the 
fitting of continuous brakes during the past half-year, I have 
drawn up the following table. Vehicles provided with “ connect- 
ing pipes only” cannot be considered as fitted with brakes, there- 
fore they are given in a separate column. It is satisfactory to find 
that a large papain of the vehicles fitted during the latter half 
of the year were provided with brakes which are automatic, 
and fulfil the conditions laid down by the Board of Trade. 


Statement showing the total number of engines and vehicles which 
were fitted with each system during the half-year ending December 


| Connecting 

Name of Brake. |Vehicles. Pipes only, 
Westinghouse automatic .. .. .. ..| 120 | 910 207 
Sanders and Bolitho automatic vacuum*) 111 588 29 
Smith's automatic vacuum ok 72 245 
Clark and Webb'schain .. .. .. — | 199 
Genith’s vacuum 58 | 232 27 
Vacuum (L. and N. W. Ry.) .. .. 2 | 1 10 
Allothersystems .. .. .. Ni | Nil 


Several brakes have been removed and become extinct in this 
Barker's automatic; Eames’ vacuum; Fay, Newall, 
and Eames’ combined; Fay, Newall and Sanders’ combined; 
also Barker’s hydraulic No, 2 system, have all been taken off the 
rolling stock to which they were fitted. 

Leicester, May lst. CLEMENT E. STRETTON. 

THE IRISH MAIL CONTRACT. 

S1r,—In your issue of the 20th ult. there is a letter on above 
subject signed ‘J, G. B.,” the many fallacies in which have been 
so thoroughly exposed by ‘‘ Fair Play” in your issue of the 27th 
ult, that it is unnecessary to refer to more than one point. 
“J. G. B.” states that ‘the Dublin Chamber of Commerce issued 
a pamphlet professing to give reliable information about the boats, 
but which in reality was er throughout, and therefore 
would only mislead those who trusted in its accuracy.” 
further states that ‘‘the pamphlet attempts to prove unfounded 
statements by giving wrong dimensions;” and still further, ‘‘ one 
would have thought that a public body like the Chamber of Com- 
merce would be above taking this line.” The Dublin Chamber of 
Commerce called their phlet a ‘‘ statement of facts,” and as 
one of the committee who compiled it, I can state that we spared 
no pains to make it so, The dimensions and horse-powers were all 
taken from Lloyd’s Register, but, in addition, we procured certified 
copies of the original registers of both the express and mail boats, 
and found them to correspond exactly with Lloyd’s Register. 

In place of all this, your correspondent, shielding himself behind 
the initials ‘‘J. G. B.”, does not scruple to make such statements 
asI have quoted above, nor to give other dimensions and horse- 
powers which he states to be accurate. 

As a high class paper such as yours is only interested in eliciting 
the facts in such a case, and as the Dublin Chamber of Commerce 
have no other motive, I now challenge your correspondent to give 
his authority for his figures, as the Chamber of Commerce have 
seg theirs, andif he fails to do this, I think your readers will 

ve no difficulty in estimating his other statements at their proper 
J. Mavcotm INGLIs, 


ue, 
5, Eden Quay, Dublin, May Ist. 


HOLLOW SHAFTS, 


S1r,—I must again ask for space in order to correct an inference 
which you appear to have adopted from the remark very properly 
made at the meeting by Mr. Shield. In a leading article in your 
current number you represent me as having stated that ‘‘the 
history of hollow screw shafts was a tale of dieaster.” I under- 
stood the object of Mr. Shield to bea protest against that inference 
being drawn from my necessarily curtailed remarks. I have before 
me the proof sheet of what I was understood to say—which 
certainly agrees with what I intended—viz., ‘‘ from that time to 
the present all that he had himself heard about hollow shafts was 
a tale of disaster.” The reason of this is obvious—viz., that 
unless some important ship, such as the City of Rome, is in 
—- failures alone come under my notice, and the special 

ustrations I mentioned were from information given to me by 
the owners, as I have been in no case present when the failures 
occurred, Perhaps I ought to have specially mentioned this, but 
speaking only on the spur of the moment, and being always in 
fear of evoking the signs of impatience which I sometimes witness 
when speakers are long-winded, I have aj ntly erred in the 

ite Shefficla, WARD REYNOLDS, 
iver Don Wor 
April 


Smr,—The question about the relative advantages of solid and 
hollow shafting, although a very interesting practical question, 
was only incidental to the chief subject discussed in my paper. 
Supposing the design and the dimensions of a shaft to have been 
previously settled from the considerations of the work it has to 
canny, may object was to investigate the most advantageous positions 
to place the bearings ; and I ventured to suggest that the bearings 
in a screw shaft should be concentrated into two—one at the thrust 
block and the other at the sternpost—and if intermediate supports 
were found absolutely necessary, to make such oper capable of 
a + amount of elastic yielding. In this way the shaft would 

act, as at present, like a stiff backbone to the vessel—as pointed 


* The 111 engines fitted with Sanders’ brake have non-automatic steam 


out in oad leading article—but would allow the elastic yielding of 
the hull to be independent of the varying strains of the shaft ; and 
it was conceded in the discussion on the paper that these conflicting 
strains of the hull and the shaft were more prejudicial in producing 
fractures of the shaft than the strains due to the action of the 
engines, 

e necessity for the use of hollow shafting has only arisen with 
the nee of the very large modern steamships. For smaller 
vessels I presume all would — with Mr. Reynolds, that it is not 
only pedantic to use hollow shafting, but that the extra amount of 
metal in the solid shaft is useful for absorbing sudden shocks. 
Where such shocks are to be provided against, a great excess of 
metal over that required by theory is essential—that is to say, we 
must employ a high factor of safety. This will be found exemplified 
in the construction of ordnance, where the factor of safety is taken 
from 5 to 10. 

As to the question, however, of the reduction of the number of 
bearings in a screw shaft, one beneficial effect would be the dimi- 
nution of the Fe mpeny vibrations which, more than the beating of 
the screw itself, is so trying to the nerves of passengers at sea. 

Woolwich, May 2nd. G. GREENHILL. 


WRECK OF THE DUNSTAFFNAGE AND ACCIDENT TO H.M.S. 
DEFENCE, 


S1z—In December, 1881, you were pleased to take special notice 
of my spring and double-acting windlass, shortly after I had 
obtained my patent. It is at all times difficult to write about one’s 
inventions, lest a wrong construction may be placed on so doing. 
I shall make no further apology for oe to your scientific 
knowledge to give me space in THE ENGINEER—the father of 
scientific engineering in this country—than the great importance of 
the two accidents which have befallen two ships, viz., the minor one 
reported in the Daily Telegraph of the 15th of March :—“ Yesterday 
morning a serious accident happened on board her Majesty’s ship 
Defence, which is lying in the Mersey, where she came from a short 
cruise on Tuesday. hile the anchor was being heaved in order 


that the vessel might go to her regulation — - enppeener 
y the capstan 


something gave way, and twenty men were inj 


speed. Two of the sufferers were taken to the 
Birkenhead Hospital, having broken limbs and scalp wounds. The 
others were treated on board the vessel.” The more serious acci- 
dent is reported in the same paper on the 19th March, headed, ‘‘ Loss 
of a Liverpool ship and twenty-three lives.” I briefly quote from | 


reversing at great 


the report to answer m — It commences, viz.:—‘‘ Our 
Dundee correspondent telegraphed last night : ‘ Yesterday morning 
a terrible disaster occu on the Kincardineshire coast, about 
eight miles south of Aberdeen, the Liverpool ship, Dunstaffnage, 
being totally lost with twenty-three lives.’” e Dunstaffnage 
was a fine sailing ship of 2000 tons. She was light, with 600 tons 
of ballast on board, and consequently high out of the water. 
‘***The tug Recovery had the ship in tow from Dundee for Liver- 
_. After passing the Tay it came on to blow from the N.E. 

e vessels were to the S.E. of Girdleness Lighthouse, at Aberdeen, 
the sea having b more tempest , and the wind reaching 
hurricane force. Shortly after two o’clock the hook attached to 
the mast of the tug, which secured the towing hawser, was carried 
clean away, together with the tow-rail and other gear. The tug 
and ship having parted company, there was no possibility of their 
again getting together,’” and this fine ship, her captain, his wife 
and child, and all hands lost, in consequence of the towing gear 
having given way. I enclose you the accounts, cut from the Daily 
Telegraph, and the leading article of the 21st thereon. 

I venture to approach the subject, and to assert that if H.M.S. 
Defence, the ill fated Dunstaffnage, and the tug Recovery had 
each severally been fitted with my windlass, the dreadful accidents 
would not have happened. In the case of H.M.S. Defence, had 
anything gone wrong with the hauling gear of my windlass, no 
accident could have happened. to the men. The man in charge 
would simply have stopped, or put the brake on. The gipse 
would have sto = revolving atonce. Inthe case of the Dunstaff- 
nage she would have been towed from effective, powerful springs, 
in all probability with the port and starboard cables bridled to a 
large shackle, the tow-line made fast to the shackle and passed 
through it, with twenty-five fathoms of each cable paid out — 
the hawse pipes, with ample slack of the tow-line to allow for the 
spring of the cables so paid out, and also of the springs of the 
win , with the slack end of the tow-line made fast to the ship’s 
forward bollard-heads. The tug Recovery would merely have 
required an ordinary bevelled drum fitted to the fore part of her 
windlass, her tow-line round under and over the drum, 
then through a guide aft to the tow-rail. In any case she would 
have held on to the Dunstaffnage long enough at least to have 
allowed her to have made sail, and for a port. Both ships would 
have done the work assigned to them, and the Dunstaffnage would 


have been afloat now and her crew alive, If ships and tugs were — 


fitted with my windlass they would soon find out its utility for 
Brockley, 


PATENT LAW AND PATENT AGENTS. 

Sin,—“ Honesty ” in a letter which you lish in your 
last number, what the Council of the Institute of Patent Agents 
intend to do in the case of a patent agent who, he says, was recently 
detected making a surreptitious erasure in a filed specification. 
Had he not better am re what the Government authorities intend 
to do, as it is undoubtedly their place to prosecute the offender? 
If the individual in question is a Fellow of the Institute, the 
Council will no doubt know how to deal with him ; but if he is not 
a Fellow, the Council can only bring the matter to the notice of 
the authorities, to whom it has probably been reported already by 
detected the fraud. 

ones’ seems to speak rather sneeringly of the Institute, 
perhaps you will allow me to say that all the London patent 
agents of good repute have, with one or two exceptions, joined it, 
and so have many provincial agents. Unfortunately, as you, Sir, 
are aware, there is at present no law to prevent any man—or even 
any woman—without either qualifications or character, setting up 
asa “patent agent,” and catching unwary inventors by means of 
touting circulars and the like. Such men would not be elected to 
the Institute. From the tone of ‘‘ Honesty’s” letter, I rather 
infer that he is one of those who have not been invited to join. 

I hope the time is not far distant when al) persons wishing to 
practice as patent agents will have to passa bn ing examina- 
tion—corresponding with that required of barristers and solicitors 
—and when any gross misconduct will render the offender liable to 
suspension, either altogether, or for one or more years, as the cir- 
cumstances may warrant. Few. Inst. P.A. 

London, May Ist. 

[‘‘ Honesty” is not a patent agent.—Ep. E.] 


S1r,—The ion made by “ Patent it and Engineer” in 
your last week’s issue, that patents should be chargeable with 
duties varying according to the value at which the inventions for 
which they are granted may be assessed 
in the third and seventh years respec- 
tively, in lieu of the present stam 
duties, undoubtedly possesses the merit 
of novelty, while it is so ingenious as to 
cause surprise that the author has not 
thought fit to append his own name to 

m im the paternity of a posi- 
tion which might otherwise be fathered 
on some less ingenious member of the 
profession. Can we picture to ourselves 
a “conscientious” of assessors 
endeavouring to arrive at a just conclu- 
sion as to the value of, say, Smith’s 
ammonia-soda process as compared with 
Brown’s stocking suspender, or the 
United Telephone Company’s patents 
with Robinson’s cinder sifter? If 

“Patent Agent and Engineer” really 
wants something practical, simple, and 
sure to meet with universal approval, 
he might perhaps be inclined to modify 
his views and adopt the following sug- 
viz.: That at = and 
seventh years respectively, patents 
should be put up to public auction, the 
highest bidder to be declared the pur- 
chaser, and in case of dispute the lot to 
be put up again. 

Seriousiy speaking, I cannot see what 
- good end is served by the putting forth of 
such wild schemes as that of *‘ Patent 
Agent and Enginer,” in the considera- 
tion of which the attention of those 
responsible for the making of a good 
law must be diverted from questions of 
pressing necessity. The inevitable result 
will be that those in authority will jump 
to the conclusion that the opinion of 

rts is divided, and consequently 

not to be relied on, whereas such can 
hardly be considered to be the case. 
The £50 and £100 taxes are undoubtedly 
grossly unjust to an inventor of mode- 
rate means, but the only practical 
modification that has yet been sug- 
ted is the substitution of annual taxes, 

is was advocated in a leader you — 
lished some little time ago, and I have 
not yet heard why the alteration should 
not be endorsed. It works well abroad, 
and if we have taxes (ergy ually by say about £2, as 


ann’ 
|in Germany, there cannot be the slightest doubt but that the 


weeding-out process will be quite as effective as is now the case 
with the third and seventh years’ stamp duties. In fact, I am of 
opinion that annually increasing taxes will be more effective, as the 


| recurrence each year of a demand for the tax would be a constant 


reminder to the patentee. Moreover, this system would in 
many instances have the effect of snuffing out the useless or block- 
ing patents before they have attained their third year of existence. 
ANOTHER PATENT AGENT AND ENGINEER. 
May 2nd. 


S1r,— Your coi ndent ‘‘ Honesty” appears to look “Tet the 


surreptitious alteration of a public document only in the light of 
an opportunity for asking a arp about the Institute of Patent 
Agents. This, after all, is but a trifling matter, for it is of far 
more importance to know what steps the Commissioners of Patents 
intend to take against the offender. These documents are of the 
highest value, and their custodians, the Commissioners, are bound 
to take the greatest possible care of them. I trust, therefore, that 
the superintendent or chief clerk will at once give some assurance 
that he has taken such precautions as to rendcr it at all events very 
difficult for such a case to occur again. INVENTOR. 
Queen Victoria-street, May 3rd. 


LIVET’S BOILER SETTING. 


setting the boiler “‘ with very wide and deep flues,” but with flues 
of a particular shape and in ing in sectiona! area at each bend 


to each other. (2) With regard to the small amount of coal con- 
sumed per square foot of grate, you oblige us to contradict your 


| 
EAN 
| 
Wek few ag 
| 
; 
| 
| 
| 
| 
| 
| 
4 | 
| | 
b | 
| 
| §1r,—We see in your issue of the 27th inst. an article which it 
| concerns us to comment upon with your permission briefly as ; 
| follows :—(1) Mr. Livet’s invention is not correctly described. The 
| very short reference to what is described as the leading principle 
: | of it is capable of wy ong be misapprehension which appears } 
: | already to exist, to the effect that Livet’s system of boiler setting ee 
i | occupies more space than others. In a recent instance of the 
i | application of this system we found that in the setting of three : 
5 | boilers, side by side, we actually gained about 2ft. in space over j 
# | the ordinary ating rey proposed. We may say, therefore, 
once for all, that the essence of Mr. Livet’s invention lies, not in 
what you describe. We observe that you leave Livet’s patent 3 
furnace entirely out of the question, but we shall merely refer to r 
this to say that a very large proportion of the magnificent results 
| obtained were due to the efficiency of the furnace and the careful 
en revo | and scientific adaptation of th flues and furnaces asa combination 
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PARTICULARS OF ROADS IN SWITZERLAND. 


(For description see page 333.) 


Tasie 
Length and Cost of Construction of the Principal Roads in Switzerland, 


of all the tom) 
| Length of main ronde. Cost of construction of main roads. roads, roads—first-class, 
Departments. Area. | census of | ] 
| Ist Dec., | | Per | Perl000} Per | Perl000| py, Per 1000 
1870. First-class. Otherclasses. Total. First-class. Other classes. total. sq. kilo, | inhabi- | sq. kilo. inhabi- kilo inhabi- “Kilo, 

area. tants. | area, tants. | tants. jong; 
; sq. kilom, kilom kilom. kilom. francs. francs, francs. | xilom. | kilom kilom. | kilom. francs, | francs francs, 
0 errs oe 284,786 616°6 732°1 1,348°7 13,276,800 5,709,200 18,986,000 0°782 4°736 | 0°357 | 2°165 7,700 | 46,620 21,530 
rn 506,465 *1,100°0 827°2 1,927°2 *32,800,000 | 18,308,000 51,108,000 0°279 3°803 | 0°140 | 2°017 4,620 | 64,750 29,800 
Luzern 132,338 267°2 505°0 7722 4,533,000 no data 0°514 5°837 | 0°178 | 2°019 3,020 34,250 16,970 
16,107 54°5 33°6 1,998,000 759,000 2,757,000 0°082 | 5°470 | 0°051 | 3°386 1,860 (124,100 36,650 
908°5 47,705 147-2 234°3 2,999,500 1,026,700 4,026,200 0-258 4°911 | 0°162 | 3°085 3,300 62,880 23,770 
Unterwalden ob dem Wald ... 4748 14,415 38°0 28°9 669 604,700 419,500 1,024,200 0°141 | 4°643 | 0°080 | 2°688 1,270 41,820 15,940 
Unterwalden nid dem Wald... 290°5 11,701 24°5 39°9 64-4 588,800 333,600 922,400 0°222 5°507 | 0°084 | 2°091 2,030 50,320 24,060 
691-2 35,150 80°8 20°3 1011 1,192,900 283,000 1,475,900 0°146 | 2°877 | 0°117 2°299 1,730 33,940 14,760 
a ee eee ee 239°2 20,993 45°0 58°7 103°7 341,400 304,600 646,000 0°434 | 4°938 | 0°188 | 2°143 1,430 16,260 7,590 
Freiburg 1669°0 110,832 349°0 28-0 377°0 8,851,000 no data -—- 0°226 | 3:403 | 0°209 | 2°150 5,300 79,880 | 25,360 
Solothurn sak aban aoe. Ane 7836 74,713 196°9 351°1 548°0 3,684,000 no data “= 0°699 | 7°336 | 0°251 | 4°660 4,700 49,320 | 18,710 
aa 35°8 47,760 20°1 66°4 865 1,357,000 no data —_ 2°415 | 1°809 | 0°561 | 0°420 | 37,900 28,390 | 67,500 
Basel-Landschaft ‘ 421°6 54,127 | 63°5 100°6 +1641 | 1,455,000 1,163,000 2,618,000 0°389 | 3°034 | 0°151 } 1°174 3,450 26,880 | 22,930 
Schaffhausen... ... ... 294°2 37,721 96°0 1714 1,367,300 no data 0°583  4°546 | 0-256  1°999 4,610 | 36,250 | 18,140 
Appenzell ausser Rhoden 260°6 48,726 | 35°8 128°6 164°4 739,300 no data = ' 0°631 3°164 | 0°137 | 0°734 2,840 | 15,170 | 20,670 
Appenzell inner Rhoden 159°0 11,909 14°8 75°0 89°8 373,500 no data — | 0°565 | 7°545 | 0-093 | 1°245 2,350 | 31,380 | 25,220 
St. Gallen 2019°0 191,015 368°1 531°0 899-1 5,722,000 no data | 0°445 | 4°707 | 0-182 | 1°927 2,830 | 30,000 15,550 
Graubiinden ... 5S dake. eonk- 91,782 576°2 230°5 806°7 10,888,200 2,765,100 13,753,300 | 0°112 | 8°789 | 0°082 | 7°041 1,520 | 118,640 18,900 
198,873 506°3 776°0 1,282°3 8,665,100 no data 0°913 6°449 | 0°360 | 2°545 6,170 | 43,070 | 17,120 
Thurgau ... 983°0 93,300 312°7 316°3 629°0 6,607,000 no data 0°637 | 0°316  3°351 6,690 70,820 21,130 
Tessin... 2818°4 119,619 283°8 413°5 697°3 | 10,025,700 no data as | 0°247 5°829 | 0-107 | 2°373 3,560 83,810 | 35,320 
Waadt... 3222°8 231,700 861°7 765°5 1,627°2 , 38,710,000 | 21,500,000 60,210,000 | 0°505 7°023 | 0°267 | 3°719 1,201 | 167,070 44,920 
i a 524771 96,887 285°1 173°1 458°2 8,415,500 1,665,000 10,080,500 | 0°087 4°729 | 0-054 | 2°942 1,600 86,860 | 29,520 
807°8 97,284 107°5 265°4 | 372°9 2,554,500 no data | 0°462 3°833 | 0°183 | 1°105 3,160 26,260 24,700 
Genf 27974 | 93,239 117°0 156°0 | $2730 5,748,200 no data | O°977 2°928 | 1°255 | 20,570 61,650 | 49,130 
Schweiz ... --, 41,389°8 2,669,147 | 6,547°7 6,805°8 | 13,353°5 173,498,400 —_ } -- ' 0°323 | 5°003 | 0°158 | 2°453 4,190 | 65,000 26,480 

* In addition there are about 100 kilom. of roads between 3 and 6 m. wide. + Besides the 377 kilom., there are about 1517 kilom. of parish and farm roads, from 4°2 m. to 4°8 m. wide. { Basel-Landschaft 

has, in addition to 164°! kilom., about 188 kilom, public roads, about 4°5 m. wide, which cost 2,537,000 francs, 


Taste. II. 
Yearly Cost of Maintenance of the Main Roads, 


Main roads whose maintenance could be Avi amount of Of the maintenance is 
ce 
Departments. | Length. per kilo. and l Remarks. 
Class. ———— per year. Singly. Total. Government. _—~Parishes. 
Alone. Total. | | 
| kilom. kilom. francs. francs. francs. francs. | francs. 
Zirich Class 1 616°6 342 210,000 126,000 | 84,000 
Class 2 732°1 155 113,000 | 55,000 | 58,000 
1348°7 
Luzern | Kanton road 267°2 330 86,500 59,500 | 27,000 The cost of maintenance of bridges is not 
included. The cost of maintaining 
| 505 kilom. of parish roads is not known. 
Class 2 33°6 872 12,500 12,500 | noe 
62,000 
Schwyz ... Class 1 _ 135°3 214} _ 29,000 29,000 -- The cost of maintaining the other main roads 
is not known. 
Unterwalden ob dem Wald ...| Classes 1 and 2 _ 61°5 195 | -— 12,000 12,000 _ 
Unterwalden nid dem Wald... nodata | nodata | 
103°7 276 | 27,600 19,600 000 
Freiburg... . ... | Classes1,2,and3 _— 377°0 301 | -—— 113,300 79,800 34,500 These amounts are the result of valuation, as 
the data failed. 
Solothurn Kanton road 548-0 222 121,600 81,200 40,400 
Basel-Stadt Classes 1 and 2 86°5 809 } — 70,000 70,000 — 
Basel-Landschaft Classes 1 and 2 164°2 731 — 120,000 75,000 45,000 
Schaffhausen Classes 1 and 2 _ 171°4 ca. 160—270 _ 37,000 37,000 | — 
Appenzell A.-Rh. Class 1 35°8 1020 =| 36,500 The cost of maintaining 72°6 kilom. of roads— 
* | Class 3— unknown; belongs, however, tv 
| | the parishes. 
Class 2 56°1 | 695 | 39,000 75,500 | — Unknown. 
91°9 75,500 
Appenzell 1.-Rh Class 1 — 48 | 946 14,000 14,000 
St. Gallen Class 1 368-1 | 613 | 225,000 260,000 - Unknown. 
Class 2 531°0 220 | 115,000 ae 115,000 
899°1 340,000 
Graubiinden Commercial road 257°0 732 | 201,900 118,200 13,700 
Pass 120°0 606 | 87,000 73,000 14,000 
Valley road 429°7 248 97,000 _ 97,000 
806°7 385,900 
Aargau Class 1 _ 506°3 352 | _ 179,600 157,600 22,000 
Thurgau . Class 1 = 312°7 249 | oa 78,000 78,000 -- The parishes must work with labour and 
transport three days per annum. 
Tessin Class 1 283°8 701 199,000 199,000 = 
Class 2 413°5 204 84,000 63,000 21,000 
697°35 283,000 
Waadt Class 1 861°7 275 | 307,000 307,000 The maintenance of Class 2roads, 765°5 kilom., 
is undertaken by Government, and costs 
on an average 93 francs. per kilo. The 
parishes have to supply material. 
Neuenburg 600—1100 | nodata no data 
ial Kanton road -- 173°4 | 250-5000 | — | 135,000 | 135,000 Unknown. 
Total 9642°7 340 3,280,000 


off-hand remark—“‘ the one object had in view being to burn it as 
slowly as possible, with a view to obtain the highest possible 
evaporative efficiency,” and to say that the boiler was, during the 
wel os refer to, doing its daily work—which, by the way, is 25 
or 30 per cent. more than it used to do with difficulty before being 
set upon our system—and that there was no possibility of blowing 
off the superfiuous steam had it been desired to test the full power 
of the boiler. As to burning coal per square foot of grate, we 
challenge the world to show, no matter what the height of the 
chimney, a better natural draught than we obtain at Messrs. Clay’s 
with a chimney only 60ft. high. (3) On the occasion of the test 
which you made in 1830, the apparatus was, like Mr. Livet’s 
experience, not so thoroughly developed as it has been since, and 
was at the time of Mr. D. K. Clark’s test, nor were the proportions 
either of furnace or bridge spaces so suitable to the combustion 
of Welsh coal. You are aware, from personal observation, that the 
steam generated by this boiler as set on our system was always ex- 
tremely dry, a circumstance commented on by Mr. Clark, though 
net noticed by you. In our view this is the most important point 
connected with the tests, as but for it we should have expected to 
find the high results obtained attributed to excessive priming. 


We cannot allow it to be supposed that the tests made by Mr. 
D. K. Clark are the only ones we have to show to support the 
advantages we claim for our system. We have only recently 
received from Messrs. Henry Tate and Sons a most important 
analysis of the contents of their flues, comparing the results 
obtained by boilers on our setting with those on the ordinary 
setting at their refinery at Liverpool. Those on the ordinary 
setting are well set on the usual Lancashire plan. The figures are 
as follows :—Livet’s patent setting: Carbonic acid gas, 12°17; 
oxygen, 6°17; carbonic oxide, ‘23. Ordinary setting: Carbonic 
acid gas, 7°62; oxygen, 11°06; carbonic oxide, ‘74. At the same 
time the temperature in the shaft or departing flue was in our cases 
not more than 600deg., and in the other case about 1000 deg. 
These tests were made by Messrs. Tate’s chemist, in conjuncti 
with Messrs. e, of Widnes. If you will refer to Messrs. 
Tate you will, we think, find them ready to vouch also for the | 
following fact, i.¢., that at their works, in spite of the increase of | 
heat shown by the foregoing analysis, the temperature in the | 
departing flue of the boilers set upon our system is 700 deg. lower 
than the temperature beyond the economiser in the case of the | 
boilers set on the ordinary system. (4) The difference in the rate , 


of evaporation, commented on by you as showing a variation of 
some 1$]b., is perfectly well accounted for by the fact that Messrs. 
Clay had in their cellar at the time of making these tests some 
tons of Aberdare Rhondda coal, and no doubt as it got towards 
the bottom it would be smaller and less useful for purposes of 
combustion. (5) We wish it to be known to the world, and it 
would have been only fair to say that Mr. Clark himself expressly 
states in his report that the trial on the 22nd of September, 1881, was 
in every respect a special one. This is only consistent with what the 
world knows of Mr, Clark’s thorough impartiality and accuracy in 
dealing with all these questions, and it would have been better 
had you drawn attention to it. The coal in this instance was 
broken into handy lumps, and the utmost care was taken in 


' storing and in manipulating the damper to keep the steam steady 


—page 137 of the report. Our system of dampers at any rate 
renders this possible. Mr. Livet was present on this occasion only. 
We should not for one moment pretend that such a result could 
be obtained without special care and attention, and had you given 
Mr. Clark’s report in extenso it would have been tolerably evident 
that he did not consider it a matter of every-day practice ; still it 
has been fairly done, and may be done again any day with equally 
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cod coal, Mr. Clark will, of to observations, 
he present we refrain from further comments, 
Liver AND Co., Limited, 
(Per J. A. Macmeikan, Secretary and General Manager.) 
2, Short-street, Finsbury-pavement, 
London, May 2nd. 


S1r,—The results obtained by Mr. D. K. Clark with the boiler 
at Messrs. Clay’s works are not unprecedented, A similar evapora- 
tive efficiency was obtained by Lord Dundonald with the marine 
boiler of H.M.S. Jason wiih vertical water tubes. The conditions were 
nearly the same, namely, clean surface, and very slow combustion. 
Messrs. Clay’s boiler only evaporated 26 cubic feet of water per hour. 
This corresponds to about 50-I.H.P. for a good non-condensin 
engine, and represents 25-H.P. pd furnace. Now, on 
steamers it is not unusual to get H.P. per furnace, the grates 
being each 3ft. by 6ft. The Clay boiler has smaller grates ; but, 
making allowance for this, the boiler, if pushed or worked as a 
marine boiler is, would develope 150-H.P. with a condensing engine, 
or, say, 100-H.P. with a non-condensing engine, that is to say, it 
was worked at about half its proper rate.{ 

Now I submit that this supplies no evidence of the superiority of 
the Livet system ; I have seen very remarkable results got out of 
ordi Cornish boilers by underworking them, and using good 
ig Mr. Livet wishes to prove the advantage of his setting, 
let him apply it to one boiler, while another is set in the ordinary 
way, and let both be worked at a legitimate pace ; let 18lb. of coal 
be Drcace per square foot of grate per hour, and let us hear what 
the results are then. Mr. Livet ought to have no difficulty in 
arranging for such a test, but steam users care little for results ob- 
ical 9 with dampers more nearly shut than open, We want 
steam, as well as economy of fuel, and it remains to be seen 
whether Mr. Livet can give us this or not, Dz. J. 

Salford, May 2nd. 


THE MANCHESTER SHIP CANAL. 

Arter many vicissitudes, which at one time threatened to wreck 
it altogether, the gigantic scheme for constructing a canal between 
Liverpool and Manchester, capable of floating the largest ocean- 
going vessels, has at last come before a Select Committee of the 
House of Commons. At the outset the promoters of this project 
were checked by the Examiner of Private Bills upon a technical 
point or deficiency in the deposited plans; but a superior tribunal, 
the Committee on Standing Orders, decided that this defect was 
not a sufficient ground for preventing the Bill from proceeding. 
Thus reinstated in the list of Private Bills to be dealt with this 


session, the scheme was referred to a Select Committee, consisting 
of Sir Joseph Bailey—who was chosen chairman—Mr. Reginald 
Yorke, Mr. A. Vivian, and Mr, Stafford Howard, who met for the 
first time on Tuesday morning. Long before the hour of meeting 
the doors of the Committee Room were besieged by a crowd of 
rsons more or less interested, from the districts affected by the 
Bil, and others, and on the room being opened at twelve o'clock 
there was something approaching a stampede for places from 
which to watch and hear the proceedings. The array of counsel, 
all well known at the parliamentary bar, was almost alarming; 
but the wealth and determination of such bodies as the Corpora- 
tions of Liverpool and Manchester, and of Lancashire commercial 
men generally, sufficiently accounts for the preparations made for 
a vigorous and stout contest. Besides the promoters and the 
numerous direct opponents of the Bill, there are very many persons 
who have presented petitions on mere clauses of the Bill, and 
several of these were independently represented by gentlemen 
learned in the law. Some of the more prominent counsel, without 
whom it would seem no private measure can pass through Parlia- 
ment, hold briefs for two, three, four, and even six petitioners, 
and the whole aspect of the matter, so far as it has gone, is sug- 
estive of unlimited means and unflinching resolution—on the one 
d to carry the scheme through, and on the other to defeat it. 
Stated in general terms, the ae of this scheme is to enable 
steamers and sailing vessels of large size, bringing cotton 
‘and other cargoes from pony ° countries for Lancashire in 
— and indirectly for England in general, to pass by 
iverpool, and continue their voyage up the Mersey, and thence 
by the canal on to Manchester and other great centres of industry 
and manufacture in the North. The main incentives to this pro- 
ject are the heavy dock dues at Liverpool; the high rates of 
e between that port and inland towns by railway, and the 
cost of labour and loss of time by what is called ‘ breaking bulk” 
at the port ; in other words, unloading at Liverpool, transmitting 
by wagons and train, and again discharging at the several destina- 
ions, such as Manchester, Rochdale, Oldham, Salford, Wigan, 
so on. To justify the authorisation of so large and bold an 
undertaking, of course it would be necessary to show primarily 
that the construction of a canal of the ages capacity was 
practicable ; and secondly, that it was pooled ie, relatively to the 
present system of importation. These are the main issues which 
the Select Committee are called upon to decide ; and judging from 
appearances so far, the inquiry is likely to be more protracted than 
is usual in the case of private ventures submitted to Parliament. 
Mr. Pember, Q.C., is the leading counsel for the Bill, and he 
occupied over three hours on Tuesday in stating the case of the 
promoters, He explained that the first object of the Bill was to 
constitute Manchester a port, and that was carried out by Section 3 
of the Bill. The second object was to construct a ship canal from 
Runcorn on the —— to Manchester, with docks and other 
appliances which he need not icularise at that moment. The 
next object was to dredge the Mersey from Runcorn to the entrance 
of the canal, and the Irwell, so far as need be, up to Manchester. 
The next object of the Bill was to deviate certain railways, across 
the lines of which the canal would pass. The estimated cost of 
carrying out the scheme was £5,633,951; the capital of the com- 
y was £6,000,000 in shares and £1,500,000 borrowing power. By 
tion 22 of the Bill they proposed to take power to buy the Mersey 
and Irwell Navigation, with the rights and privileges thereto apper- 
taining. This purchase they proposed to make from the company 
itself, which had still a corporate existence; and they were also 
obliged to include the Bridgewater Navigation Company in the 
terms of the purchase, because the Bridgewater trustees had pur- 
ehased the whole or nearly the whole of the shares in the Merse 
and Irwell Navigation. Under the 26th clause of the original Bill 
they proposed to take powers to dredge, scour, open, deepen, 
widen, straighten, cleanse, and improve the beds, shores, and 
channels of so much of the river Mersey as lies between Runcorn 
and Manchester, but the part which the Examiner of Standing 
Orders struck out was that part of the clause which dealt with the 
route between Warrington and Runcorn, or the deep part of the 
channel. Notwithstanding this he would show by the figures of 
the engineers that they would be enabled to make an excellent 
high-water canal for large ships of 3000 and 4000 tons, and this would 
be accomplished by the amount of water which they got under the 
Bill. But they contemplated doing a great deal more. They con- 
templated making a canal accessible at low water to every large ship. 
Clause 26, it should be mentioned, was struck out of the Bill when 
the Standing Orders Committee advised that certain orders should 
be dispensed with in order that the Bill might proceed ; but Mr, 
Pember pointed out the way in which the promoters now pro- 
posed to deal with the matter, and get all the powers they originall 
asked for was this: In the first place, that that part of the 26t 
use left out was needless, b the t of the Mersey 
mmissioners was necessary, under an Act of 1842, to carry out 
the  apener there inserted ; in fact, that clause made it equivalent 
to the position which they now occupied, for the promoters must 
have had the consent of the Commissioners before they could do 
anything ; and if the promoters had proposed anything under the 


pes we Bill which, in the opinion of the Commissioners, was pre- 
judicial to the navigation of the Mersey, they would not have 
sanctioned it, and that was absolutely necessary before any scheme 
could be carried out by the promoters. Therefore, with the part of 
Clause 26 retained in the Bill the promoteis were just as well off, 
for by the 24th clause of the Commissioners’ Act they could carry 
out everything proposed to be done under the part of the 26th 
section struck out. Some criticism had been made on the slight 
difference in the wording by the introduction of the words “‘ train- 
ing walls,” but these did not mean walls raised up in the river, 
but merely a passage scooped out of the sandy soil, and some 
means—not raised walls—were inserted to prevent the danger of 
filling up again. In order to prevent that a certain amount of 
what was called stone fencing and rubble, and stuff of that kind, 
was to be thrown down, but was never to rise above the level of the 
ground, The ancient level would remain where it was, and what 
they proposed was merely a method of checking the mischief 
which nature was constantly carrying on. The training 
walls, in fact, were merely an item in the constant work 
of keeping clear the engineering improvements carried out. 
Speaking of the feasibility of the scheme, Mr. Pember said he did 
not think anyone would come forward and assert that it could not 
be carried out after what had been done in the case of the Tees, 
the Tyne, and the Clyde. If it could be done it ought to be done, 
and it would, if authorised, be carried out under the supervision 
of the Mersey Commissioners. ‘The Mersey was one of the noblest 
waterways of England, with its important and valuable contributory 
the Irwell. The condition of the Mersey was a disgrace owing to 
the neglect of carrying out the suggested work, and it was 
therefore that Manchester and the other associated towns of 
Lancashire had come forward with the present Bill. He would 
now deal with the question of the deviation of the railways on 
the line of the proposed canal. In one of the proposed lines it was 
pa to cross the Mersey at Walton Viaduct, near Warrington. 
ey proposed to cross the railway at that point by a high-level 
bridge, and it could not be said that the suggested deviations would 
be at allan injury. Railway No. 2 was known as the Birkenhead 
and Lancashire and Cheshire Junction Railway, and it was proposed 
to carry this also across the canal by a high-level bridge, it being 
carried over the viaduct on the level. Railway No. 3 was the 
London and North-Western line from Garston to Liverpool, vid 
Lymm and Warrington. It was proposed to take this railway 
under the canal at Warrington by a double-barreltunnel. Railway 
No. 4 was the Glazebrook and Stockport line, and it was in con- 
nection with it to cross the canal by a high-level bridge. It was 
also intended in connection with the Cheshire lines main line to 
cross the canal also by a high-level bridge. It could not be stated 
that the deviations proposed could seriously affect the railways. 
The promoters had done their best to interfere as little as possible 
with the gradients. There was a clause inserted in the original 
Act, obtained by the Grand Junction Railway Company, by which 
that company was bound not to oppose any Bill for rendering the 
Mersey navigable from Warrington to Manchester for sea-going 
vessels, in case the projected line of transit should cross the Mersey at 
Warrington orelsewhere, but was to tto theopening of a swivel 
bridge. With regard to the other railways, the Acts affecting 
them did not contain the words, ‘‘ or elsewhere,” but there was a 
provision in one of the Acts forcing them to consent to swing 
bridges over the Irwell at particular points. It so happened that 
the canal would not cross the railways at those particular points, 
but he should contend that it was clearly the intention of Parlia- 
ment to affirm the principle upon which he relied, and to allow of 
bridges being opened wherever it was necessary. What, in short, 
the canal company said was that it should be allowed in 1883 to 
make the railway subservient to the needs of Manchester, just as if 
ithad at the time taken advantage of the powers, adequate as they 
were then thought, which were inserted in the Act of 1842, and 
other Acts passed about that time. They did not, however, now 
ask for swing bridges, nor did they {nee to stop the traffic of the 
railways for an hour, but they desired to make the deviations 
already sanctioned in principle by Parliament, and, when the 
arrangements were made, to hand them over to the companies, 
Having referred to the cial condition and needs of Lanca- 
shire, and the arbitrary way in which railway fares were fixed by 
the companies in union, and having cited the opening of the Man- 
chester Chamber of Commerce and of a large meeting of mer- 
chants and others at Liverpool in favour of the creation of greater 
facilities for inland transit, Mr. Pember said that it would be the 
business of the Ship Canal Company to show, first, that such a 
state of things at present existed as to call for a remedy; secondly, 
that its canal would supply the remedy, and also that, financi- 
ally and physically, the canal was feasible. Speaking of the 
growth of the district in population and importance, he said that 
Salford in 1861 had a population of 102,000; it was now 176,000, 
or a growth of 74,000 souls in twenty years. Manchester in 1861 
had a population of 357,000; in 1881, 390,000; and the popula- 
tion outside had been increasing ata greater rate. For a radius of 
ten miles the population was 1,560,000, which was double that 
inside the four-mile radius. Lancashire had now a population of 
3,500,000, in round figures, or an increase of 500 per cent. In 1861 
the OS gngaang of Lancashire by the square mile was 365 persons ; 
in 1881 it was 1890 persons to the square mile; and England and 
Wales only being 410; therefore Lancashire was four and a-half 
times denser. In 1881 the population had increased to 3,500,000, 
and the bales of cotton had increased to 3,400,000, very nearly 
pes | up the proportion of a bale per man. At any rate, it 
showed the intimate relation between trafficand population. Then, 
again, the imports into Liverpool were £108,000,000 odd, and the 
exports were £87,000,000, or a grand total of £195,000,000. The 
whole imports and exports of Great Britain were only £680,000,000, 
which left Lancashire in possession of something like one-third 
of the whole amount. But out of these £87,000,000 exports with 
which Liverpool was credited £45,000,000 belonged to Lancashire. 
Theexports of cottonin yards in Lancashirein 1871 were 1,500,000,000 
yards. Thecapitalinvestedin Lancashire in the cotton busi lone 
was £100,000,000. These were the main facts which made Manchester 
the central site of all this traffic. Nineteen-twentieths of the Lan- 
cashire cloth came to Manchester, and was sold in Manchester, and 
was then sent from Manchester to Liverpool when forwarded for 
exportation. A vast deal of the raw cotton went to Manchester. 
Seeing, therefore, that Manchester was the central point around 
which this trade revolved, and upon which it was constantly 
impinging, then it was a plain proposition: Why not save the 
journey, first, of the raw cotton, and, secondly, of the woven eloth, 
and thus save the expensive rates and the removing of the cargo 
twice over—that was, in coming and going away? That was an 
outline of the cotton traffic of the district around, including for 
that purpose a large number of busy towns whose trade was going 
in and out of Manchester, and for which Manchester was the ulti- 
mate and sole emporium. But cotton was not the only source of 
traffic ; there were iron, and coal, and timber, and food stuffs, and 
all kinds of other. industries, which would go to swell the revenue 
of the Manchester Ship Canal, and enhance its value. They esti- 
mated that the canal would save 50 per cent. of the cost. With 
regard to trade in the aggregate, the learned counsel pointed out 
that the trade exports to Liverpool in 1881 amounted to 45 mil- 
lions of money. ‘The rate for raw cotton charged at Liverpool for 
Dukinfield—a dist of forty-two mi'es—was 7s. 7}d., and the 
railway rate to that place for a ton of cotton was 11s. 9d., makin, 
a total of 19s. 43d. Since 1883 the railway rate had been redu 
by 1s. per ton. They could have Surat cotton carried from Bombay 
to Liverpool for 7s. per ton, What the canal company pro- 
to do was this. It proposed to charge for carriage 
rom Liverpool to the mill, 4s. 6d.; for wharfage, 1s. 9d.; 
and for cartage, 3s.; total, 9. 3d. It would therefore 
be seen that, in comparison with the present rate to Dukin- 
field, they practically saved 50 per cent. Quoting a number 
of statistics relating to the Lg of passenger traffic on the rail- 
ways, Mr. Pember continued: We urge our plan in no spirit of 
hostility to the railways; we look upon the matter as a parallel to 


the case of electric light v. gas, or the railways against the coaches. 
The view we take has been strongly and largely urged on the Board 
of Trade by the various Chambers of Commerce, and in 1880 a memo- 
rial was presented to that department showing a consensus of opinion 
among the commercial world in favour of ascheme like this. That 
memorial urged that every encouragement should be given by 
Parliament to independent canal companies, canals being especially 
adapted to the conveyance of raw material, in regard to which the 
time occupied was of little importance, and which was a kind of 
traffic which the railway companies said it was not possible for 
them to work even if the tolls were fixed at a reasonable rate. 
Sir Edward Watkin had also given his favourable opinion upon this 
scheme, In 1881-2 Liverpool received ships of a —— of 8,104,136 
tons,and an actual ing capacity of about 10,000,000 tons. There 

been an increase of 25 per cent. decade by decade. Our canal 
will take five years to complete, and if the increase in Liverpool 
and this part of Lancashire is only normal during those five years, 
the surplus shipping will provide us with an income without rob- 
bing Liverpool of sixpence. In fact it comes to this. Supposing 
anything like the expenditure incurred in 1873 has become neces- 
sary again, shall it be spent in Liverpool or Manchester? Shall 
we spend it, or shall they? Shall it be spent in making docks still 
further to the north of Liverpool, or in bringin pee 5 by sea to 
Manchester at a saving of 50 per cent.? But that is not all, for 
Manchester will create its own business in its own canal quite 
apart from using up any increment that might naturally come to 
Liverpool. ere are enormous quantities of Manchester goods 
from the district round about Manchester, and it ships from other 
ports besides Liverpool. The land carriage to those other ports 
will be saved by shipping at our own port, and the traffic diverted 
to our canal, and our revenues swelled thereby. Why 
should we not ship South Wales coal from Manchester? Again, 
only thirty-five miles from us is Barnsley, the centre of the 
South Yorkshire coalfield. From there the best hard coal goes now 
vid Hull and Grimsby, and has to travel a distance of between 44 
and 65 miles, so that Manchester is nearer by 12 miles. Why 
should not South Yorkshire coal, therefore, come to Manchester for 
shipment? Wigan coal is being heavily worked, and is approaching 
exhaustion, so that people are looking to Leigh, only six miles from 
Manchester. In 1881 13 per cent. of the vessels from Liverpool left 
in ballast. Why not let us tempt South Yorkshire coal to our new 
port? Persons who have studied the philosophy of the iron trade 
will tell you that factories will spring up along the banks of our 
canal, and iron ore will come by sea and be landed without trans- 
shipment. Then, imagine the price of a staple article of food being 
reduced by 5 per cent. for the 770,000 persons within our five-mile 
radius, or the 1,500,000 within the ten-mile radius. As to timber, 
the West Riding towns have to depend almost entirely on the 
supply from the Baltic. Of 1,800,000 tons sent to these consuming 
centres, only 600,000 come from the west ports of Liverpool, Fur- 
ness, and Barrow. They ought to bring 900,000. Why not let us 
redress the balance?” Mr. Pember cited figures relating to the 
tonnage of vessels entering Liverpool, and in conclusion said in 
further support of the Bill: ‘‘Go where you will in Lancashire, 
and ask what questions you choose, you will never receive a doubtful 
answer. The men who spent a million of money upon a Town Hall 
—a kind of costly toy—will not hesitate to put down ten times 
that amount in order to provide an artery to the heart’s blood 
— commerce, and to provide for the development of their 

e 


On the conclusion of the learned l’s address the 

intimated that the first evidence they would take would be that of 
the engineers, being of opinion that it was useless to take testi- 
mony as to the desirability of the canal until its mechanical and 
scientific practicability had been established. Mr. Pember was 
taken by surprise by this notification, and frankly admitted that 
he was hardly prepared with engineering evidence, but he pro- 
mised to inform the committee subsequently whether he could 
at once comply with the wish of the committee. When the 
inquiry was resumed on Wednesday morning Mr. Pember 
announced his readiness to produce the evidence called for on 
Thursday morning, and with that understanding he was allowed 
to occupy the second day’s sitting with a criticism of the most 
important petitions on or against the Bill. 


NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—James G. Barrow, chief 
engineer, to the Téméraire, vice Wootton; Henry Benbow, chief 

gi , to the Helicon, vice Barrow; Ferdinand J. Fairclough, 
engineer, to the Indus, for the Swinger; John F. Ryder, engineer, 
to the Cambridge, for the Sabrina, vice Fairclough; and 
Thomas New, engineer, to the Fire Queen; Robert Pattison, 
engineer, to the Pembroke, additional, for service in the Frolic; 

. E. Beal, engineer, to the Repulse; and J. T. H. Denny, 
engineer, to the Pembroke, additional, for service in the Seahaw: 


LauncH.—On Saturday last the new steamship Italia, built at 
the Deptford Shipbuilding Yard to the order of the Portuguese 
Steam Navigation Company, was | hed. Herdi ions are— 
length, 175ft.; beam, 25ft.; depth, 14ft. 9in.; with —_ by 
Messrs. Gourlay Bros., having cylinders 2lin. and 42in. diameter 
by 30in. stroke. The ship will be completed in a short time and 
ready for the Mediterranean, in which trade she is destined to 
run. She is to class 100 A 1 at Lloyd’s, is fitted with steam steer- 
ing gear and all modern improvements, and is being inspected 
by Mr. J. F. Flannery, consulting engineer, 
of London. 


CoLour For Sramps.—Ad. suggests the following 
novel idea:—Saturate with any selected aniline dye thirty — 
to forty parts of crude anhydrous glycerine by the aid of heat. 
Take ten parts fine glue and steep it for twenty-four. hours in 
water. Pour off the water and dry the glue quickly with a cloth. 
Dissolve it by the aid of a water-bath in the coloured glycerine, 
avoiding much stirring, which causes bubbles to form. Pour it 
into any suitable tin box; if the surface is frothy skim it witha 
stiff card. This mass serves as a very convenient permanent pad 
for india-rubber or metal stamps. It gives up the colour uniformly 
and moderately by simply pressing the stamp upon it. If the 
surface gets damaged it can be repaired by simply melting. If it 
gets hard from want of use it may be renewed by wiping with a 
sponge dipped in hot water or vinegar. The pad answers best 
with india-rubber stamps, but metal stamps may be used if the 
surface is roughened with glass or emery paper. 


THe ‘‘Gas ENGINEERS’ TEXT-BOOK AND GAS ENGINEERS’ 
DIRECTORY FOR 1883” contains a review of the year 1882 as affect- 
ing gas interests, articles on ‘‘The Gas Manager,” on “Flameless 

bustion,” on ‘‘E in the Distribution of Gas,” on the 
** Utilisation of Residual Products,” on ‘‘ Gas Purification,” on 
“Gas and Electric Lighting in 1882,” on ‘‘Gas Appara’ 


tus and 
Appliances,” and on the ‘‘Manufacture of Sulphate of Ammonia.” 
A pveente i of gas lighting historical events is followed by a list 
of the names, places of ting, and taries of Gas Managers’ 
Associations, and a directory of gas’companies in the United 
Kingdom, America, and elsewhere. That relating to the United 
Kingdom gives the town, population, places supplied, secretary, 
engineer or manager, illuminating power, price per 1000 cubic feet, 
price paid for public lamps, tons of coal carbonised, approximate 
annual make of gas and ber of cust s. The articles show 
that the increase in the quantity of | used during the past two 
or three years has been enormous, and perhaps it is owing to this 
fact that the articles which toueh on electric lighting are written 
in very fair spirit, and the relative positions of the two systems 
recognised, though facts of no real significance are used to show 
that electric lighting is not yet perfect, The book is hardly a text- 
book, but it is much more than a directory, as the articles referred 


a 
to contain a great deal of information of much interest to gas 
engineers and others, 
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BRIDGES IN SWITZERLAND. 


(For description see page 333.) 


Pridge over the Machaa Canton Unlerwalden (Built 1593) 


IN 


Span 73,5 Met. 
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ELECTRIC LIGHTING OF NOTTINGHAM. 

THE following is a copy of the specifications and tenders recently 
furnished by the Telegraph Construction and Maintenance Com- 
pany, Limited, to the Corporation of Nottingham. This eompany 
is, as is generally known, making the dynamo invented by Mr. J. 
E. H. Gordon, as recently illustrated in our pages, and these 
specifications and tenders have attracted very considerable 
interest as making a definite offer to supply and operate the neces- 
sary plant to give a certain quantity of light for a fixed sum :— 


SPECIFICATION AND TENDER No. 1.—60,000 Lamps. 

General nature of the installation.—The installation to consist 
of the necessary mains, machinery, reserve machinery and buildings, 
as specified below, for the continuous supply of a current of 
electricity to all the houses, warehouses, shops, factories, street 
lamps, &c., in the district marked on the map sent herewith, 
sufficient for the maintenance of 60,000—sixty thousand—Swan 
lamps of 20 candle power! each during 16 hours out of the 24, and 
of one-third ef that number during the remaining 8 hours. 

Electro-motive force.—The current to be supplied at an E.M.F. of 
not more than 70 volts, and so that the Swan lamps can all be 
arranged “‘in quantity.” 

The dynamos.—Five Gordon dynamos to be provided, four to 
work, one spare, each being capable of continuously maintaining 
15,000 Swan lamps of 20 candle power each for 16 hours out of the 
24, when running at a speed not exceeding 150 revolutions per 
minute.2_ The magnets to revolve, and the current to be taken 
off directly from the fixed armature coils without rubbing contacts. 
The dynamos to be connected direct to the engines without belts.* 

The exciters.—Six sets of direct current machines to be provided 
to excite the ets of the large dynamos, one set to be used for 
each dynamo and one to be in reserve, so that it can be instantly 
connected to any one of the dynamos in case of its own exciter 
getting out of order. 

Engines (for the large dynamos).—Each dynamo will require 
when working all its lamps about 1530 LH.P. Two engines to be 
provided for each dynamo, to be coupled one to each end of the 
shaft. Each engine to be capable of developing 8501.H.P. Thus 
ten engines in all are to be provided for driving the large dynamos. 
The engines to be pont densing, tandem, of the vertical 
inve cylinder type. They are each to have one high-pressure 
cylinder on the top of one low-pressure cylinder, one piston-rod 
carrying both pistons. They are specially designed for electric 
light work, with extra large crank shafts and bearing surfaces, and 
special methods for lubricating all parts without stopping. They 
are to be fitted with the best governors that can be obtained, and 
are to be in all respects capable of running 150 revolutions per 
minute for 16 eonsecutive hours in each day without ever stopping. 
They are to work at a pressure of 100]b. per square inch.* 

Small engines (for the exciters).—Six small engines to be provided 
for driving the exciters, each to indicate up to 60-H.P.° These 
engines to be also compound, but will not have separate condensers ; 
they are to be connected to the condensers of the larger engines.® 

Boilers. —Thirty-eight flue-boilers, fitted with Galloway tubes, to 
be provided, capable each of developing about 220-I.H.P., so that 
thirty of them may be at work and eight idle. Patent automatic 
ong tg apparatus to be provided, as also all the usual 
gauges, &c. 

Steam pipes and connections.—All neeessary steam pipes and 
connections to be provided. Provision to be made for shutting off 
any boiler or any engine as required, and for removing any pipe 
without stopping the supply of electricity. 

Engine house, boiler house, coal store and chimney.7—The general 
arrangements to be as shown in the tracing sent herewith. 
Adjoining the boiler house is to be a store for 1000 tons of coal— 
about three weeks’ winter supply. The floor of the store is to be 
above the level of the boilers, so that the coal, after being placed in 
it, will not have to be lifted again. A four ton power hoist and raised 
tramway is to be provided for filling the store. Arrangements are 
to be made so that the coal is discharged from the store into trucks 
running on tramways above the level of the boilers and discharging 
into the hoppers of the mechanical stokers. Another tramway, on 
a lower level, is to be provided for the removal of the ashes, and is 
to carry them to the bottom of the hoist above mentioned, which 
will lift them to a convenient height for discharging into wagons. 
In the engine house is to be a gallery containing the regulating 
rooms. The design for the exterior of the building to be subject to 
the approval of the Corporation. The Corporation to provide the 
site and to bring to it a suitable water supply, and to provide for 
the removal of the waste water. 

Traveller.—A 20-ton power traveller to be supplied and fixed in 
the engine room, so that it can lift me ——— of the engines or 
dynamos that may at any time require lifting. 

Regulating apparatus and other fittings.—The following fittings 
and regulating ————- to be furnished: Eight photometers, 
6 ammeters, 10 volt-meters, 8 registering volt-meters, 5 stropho- 
meters, 5 steam gauges, switehes and slow motion levers to ex- 
citing engines.* Suitable plug boards for varying connections of 
dynamos and removing defective coils. All suitable apparatus for 
rapidly substituting one large dynamo for another in a circuit, and 
for substituting one exciter for another. 

Foundations and fixing.—All necessary foundations to be built, 
and all the boilers, machinery, &c., to be properly fixed. 

The mains.—The mains to consist of copper rods of not less than 
96 per cent. conductivity, efficiently insulated and enciosed in iron 
tubes, separate tubes being provided for the line wire and for the 
return. The section of the copper is to be such that when any 
—_ is carrying the full current for the number of 20-candle 

wan lamps that it is specified to carry, such current shall not ex- 
ceed 1750 amperes per square inch section of copper. All necessary 
junction and testing boxes to be provided. 

Laying the mains.—The mains to be laid underground, as shown 
on the map sent herewith. The figures on the map are the number 
of lamps proposed for each house and block, but are subjeet to ef 
reasonable modification, the total being kept the same.j ,Eac 
machine has two circuits, so the four working machines supply 
eight circuits in all. There are four sets of lines (A, B, C, D) on 
the map, radiating from the engine-house; each line represents 
two circuits (or four conductors). The two circuits shown by the 
same line are to be connected to different machines, so that every 
house has half its lamps supplied from one machine, and half from 
another, and so that in case of any machine being temporarily 
a from any cause, no simgle house will be placed in darkness. 

these mains and branches to be laid and fixed, and two pairs of 


1 Mr. Swan is now making lamps of 40 and 100 candle power for street 
iting, &c., which can be used with the 20 candle powerlamps. They 
e the current of two and five 20 candle lamps respectively. 
2 It will be seen that this allows ample provision for main 
60,000 lamps all night, and a smaller number in the day ; the supply 
8 These dynamos are excessively strong, the revolving parts being 
built up of ‘wrought iron plate. The total weight of eath dynamo f 
45 tons. 
aan” engines are extremely economical of coal and are practically 
5 The use of separate engines for the exciters enables the current to 
be regulated by varying the of the small engines, and without the 
waste which would be involved if the regulation were done by the 


of r 
6 Thus, when all the 60,000 lamps are at work four dynamos and four 
exciters will be in use, requiring in all 6360-1. H P. 

7 The Telegraph Construction and Maint C would prefer 
to do the whole of this work, and not to have it done by the Corporation 
as at first proposed. It is included in the price given below. 

§ The ten-volt meters (two to each dynamo) enable the workman in 
charge of each dynamo to keep the electric pressure constant. The eight 

ig volt-meters (one to each circuit) inform the manager in the 
morning of any variation of pressure which may have taken place during 
the t. The strophometers show the speed of the large engines ; the 
prameters show the strengths of the exciting currents, di 


poles brought into each house, as shown on the plan, and all streets 
to be made good again. ’ 

Working thirty days.—As soon as all the above work is com- 
plete, and also the fixing of the lamps in the houses (ora reasonable 
proportion of them to be approved the Corporation), the 
machines to be started and a supply of electricity provided for 
30 consecutive days and nights, such supply being sufficient for 
60,000 lamps (or such less number as may be approved by the 
Corporation) from sunset to swurise, and for 20,000 from sunrise io 
sunset, an intermission of 15 minutes being allowed in each circuit 
twice between sunrise and sunset, but the intermissions in the two 
currents supplying any one house are never to coincide. In case 
ofany weakness, defect, or imperfection showing itself during these 
30 days, the Telegraph Construction and Maintenance Company are 
to repair it. At the end of 30 days’ satisfactory trial, they shall be 
held to have completed their undertaking. The Telegraph Construc- 
tionand Maintenance Company tosupply coal, oil, and labour for the 
trial; but the Corporation to supply water—all rates and taxes 
chargeable on the works while in progress to be paid by the 
Corporation. If, at the completion of all the work except the 
30 days’ trial there shall not be in the opinion of the Corporation 
a sufficient number of lamps to render a satisfactory trial 
possible, the Corporation may direct the commencement of the 
trial to be postponed for a period of not more than two months ; 
but in the event of their directing such a postponement, then—in 
addition to the price agreed upon—interest is to be paid by them 
at the rate of 5 per cent. per annum on the amount of the pay- 
ment which falls due at the end of the 30 days’ trial, such interest 
to count from the date of the completion of the work to the date 
of the Corporation giving permission to commence the trial! No 
such interest, however, shall be claimed if the Telegraph Construc- 
tion and Maintenance Company have been employed to erect the 
lamps and internal fittings, and if the delay is caused by any fault 
of theirs. The whole of the work is to be finished in the most 
complete and careful manner. 

Price.—The price to be paid by the Corporation to the Tele- 
graph Construction and Maintenance a we for the whole of the 
above work to be £220,000. Payments to be made:as follows :— 


£5,000 on signing the contract. \ae . 
£20,000 on completion of £30,000 worth of’work. 3 E 8 
£20,000 £75,000 £ 
£75,000 ae all the work except the 30 days’ trial. 3 § 
£60,000 2 of the 30 days’ trial. 345 


SPECIFICATION AND TENDER No. II.—30,000 Lamps. 

If it is preferred by the Corporation to do half the work first, 

the above specification and tender will be modified as follows :—In 

measure this specification is the same as the preceding, 30,000 
awe substituted for 60,000. We —o the parts referring to 
actual differences other than this number. 

Dynamos and engines.—Three dynamos with their engines, as 
specified in tender No. 1, to be supplied, two to work, a. 

Exciters and small engines.—Four sets instead of six. erwise 
same as No. 1. 

Boilers.—Twenty-one to be provided of the same kind as speci- 
fied in No. 1, 16 to work, 5 spare. 

Engine-house and boiler-house.—Same as in No. 1, but 5 wl 
tionately smaller; one end wall to be built so that it can be taken 
down without disturbing the roof in case the building has to be 
enlarged. 

Pris The price to be paid by the Corporation to the Tele- 
graph Construction and Maintenance Company for the whole of the 
above work to be £126,000. Payments to be made as follows :— 


£3,000 on signing the contract. Be a 
£10,000 on completion of $18,000 worth of work. ee 
£10,000 ” £60,000 ” sas 
£50,000 pa all the work except the 30 days’ trial. | 92 
£33,000 the 30 days’ trial. 4s 9 

(Signed) J. E. H. Gorpon, 


Manager of the Electric Light Department. 
APPENDIX. 

Estimated working cost for 60,000 lamps.—The following figures 
are given for the information and convenience of the Corporation. 
It is believed that they are correct, but they are not in any way 
guaranteed :— 


Per Per 
annum, annum, 
£ 


All the lamps working 2500 hours per annum. 
Depreciation ani repairs (noting that ene-fifth of the 
For 6360-H.P. for 2500 hours, at 2} lb. of coal per 
LH.P. per hour. 19,370 tons, which at 10s.2 per 


ton 9,685 
Oil, waste, and petty stores .. .. .. oe 830 
Labour— 

3 Electrician’s department— 
One chiefelectrician.. .. .. .. 850 
Two assistant electricians at £150 300 
Four workmen at 26s. .. .. .. 270 


Engineers’ department — 

Onechiefengineer .. .. .. .. 350 
One assistantengineer .. .. .. 150 
Each shift—To each dynamo, one ane 
driver at 35s.; one labourer at 25s.; one dark- 
room man at 30s.; four dynamos at work 
make £18 per week, or £936 per annum. 
Three shifts of eight hours each* (men of 
day shift to do cleaning and assist in 

en: 


To attend to the boilers whieh are fired 
mechanically— 
Two chief firemen at45s .. .. .. 236 


Assistant firemen at 28s.— 
First night shift to attend to 30 boilers, 6 men 
Second night shift 875 
Day shift 


shop— 
Two fitters at 40s. and 35s.; one labourerat25s. 260 


393 
Waterrate .. .. "500 
Other rents, rates, and taxes 500 
Renewal of Swan lamps, at 2s. per 1000 lamp-hours 
on 60,000 lamps for 2500 hours .. .. «2 15,000 
of xpen 2, 
60,000 gas-jets (of 12 to 14-candle power each), each 
burning 5 cubic feet per hour for 2500 hours, burn 
750,000,000 cubic feet, and with gas at 2s, 6d. per 
If the consumers are charged the same for each Swan 
lamp as for each gas-burner, this gives us 


to pay a dividend on a capital expenditure of £220,000, which is 
equal to 23, per cent. per annum. 
1A trial can be obtained as soon as 15,000 lamps in all are 
» a8 the eight circuits can all be temporarily connected into two 
and attached to each one of the dynamos in turn. 
2 Good steam coal is here supposed to be used, but the boilers specified 


will burn slack coal, which is cheaper. 
8 The labour required for re; in the houses is not counted here, as 
be charged with it. 


the house-owner requiring it 
Note thet with the onaling in toe dspwing of. the 
Fee} wo 
boller-house the coal is delivered mechanically, direct trom the shape tate 
the hoppers of the steam stokers. 


6 For min ly. included item 


If the Corporation wished to make only 6 per cent. per annum, 
they could supply the electricity (lamp for lamp) at the same 
price as gas, at less than 2s. 6d. per 1000 cubic feet, as follows :— 

6 per cent. on £220,000 = £13,200 
Working expenses .. 42,608 


Required annual revenue.. £55,808 


Thus would be obtained from 60,000 jets bi 750,000,000 
cubic feet per annum with gas at 1s, 6d. per 1000 cubic feet. 


Summarising these results, we have :— 


| 
| Cost per hour to the 
Lampof | 
14 candles "149 penny. 
Gas at 2s. 6d. af 
20 candles 212 
Electricity to pay 6 per cent., 20 candles 000, 


If, instead of each lamp (gas or electric) burning 2500 hours 

r annum, two or three burning alternately make up the 2500 

urs, the above result will not be altered, the electricity and 
gas being alike supplied by meter. 


EXPRESS ENGINE, GREAT EASTERN RAILWAY. 


In our impression for 20th April, we gave sectional and detail 
drawings of the new engine just constructed for the Great 
Eastern Railway by Mr. Worsdell. We give now, on page 342, 
an external view of the engine taken from a photograph, which 
will supply a good idea of its appearance. We have so fully 
described the engine that we have nothing to add more. 


THE INSTITUTION OF CIVIL ENGINEERS. 


At the meeting on the 24th of April, Mr. Brunlees, president, in 
the chair, the paper read was ‘‘ Resistance on Railway Curves as 
an Element of Danger,” by Mr. John Mackenzie, Assoc. M.I.C.E. 

It was stated by the author that when a six-wheeled engine with 
parallel axles was running round a curve, the tendency which the 
outer leading wheel-flange had to mount the rail was evidentl: 
caused by its adhesion to the side or rounded corner of the rail, an 
that this adhesion was the result of a side pressure which, at low 
speeds, was principally caused by the resistance the treads of the 
wheels offered to the sliding motion that took place in going round 
a curve. He contended that this side pressure increased with 
increased adhesion of the treads of the wheels to the rails, and 
that the adhesion of the flange itself to the rail also increased with 
the increased ratio of adhesion, so that the tendency of the fi 
to rise increased in something like the duplicate ratio of the 
fraction representing the coefficient of adhesion. As the point of 
contact between the flange and the rail was in advance of the 
centre of the axle, the motion of the flange at that point was 
downwards, imparting a downward pressure to the rail, and an 
upward pressure to the wheel, so that when the flange adhered to 
the rail the wheel rose. Thus the pressure which would cause the 
flange to mount the rail was not that which, with the wheel at 
rest, would force it over the rail in opposition to friction as well as 
to gravitation; but the very much smaller pressure which, when 
the wheel was at rest and the tread raised ali htly above the rail, 
would cause friction sufficient to prevent its falling into its place 
again. It had been found by actual experiment that the adhesion 
between wheels and wet rails with sand sometimes rose above 40 
per cent. of the weight; and it might be found, by calculation, 
that with this proportion of adhesion, the side pressure on the 
flange of the outer leading wheel of many six-wheeled engines of 
not unusual proportions might, under certain circumstances, be so 
great as to cause the flange to adhere and mount the rail; and that, 
as regarded running off the rails, six-wheeled engines generally had 
& very narrow margin of safety. 


AN EXPLosIvEs EXHIBITION.—A good deal of excitement has been 
caused locally by a proposed Explosives Exhibition at Bramall-lane 
Cricket Ground. Mr. Morgan, of Manchester, the —, 8e- 
cured the assistance of Mr. A. H. Allen, the borough analyst, as 
superintendent of the experiments, The Sheffield authorities were 
much concerned over it, and the Mayor formally asked Mr. 
Allen to withdraw from the affair. The Home Seeretary was also 
communicated with, and Colonel Majendie, the Chief Inspector of 
Explosives, was consul More important than either was an 
intimation from a large brewery company adjoining Bramall-lane, 
in which they informed the proprietors of the ground that 
they had a very large stock of beer, and the effect of a 
sudden shock was to itate the contents of their vats, 
to the t detriment of the beer, acting as thunder does. 
The upshot of it all was that the dynamite demonstration was 
knocked on the head, so far as Bramall-lane was concerned. Mr. 
Morgan means to ao some other site; but if he is a wise man 
he will select some p where jerry buildings are not so abundant, 

THROSTLE Nest WEIR.—The members of the Manchester Asso- 
ciation of Employers, Foremen, and Draughtsmen had an interest- 
ing excursion on Saturday to the new tilting weir on the Irwell at 
Throstle Nest, and the new sewage works erected by the Borough of 
Salford at Modewheel, lower down the river. The members, 
who mustered in strong force, were conveyed along the river in a 
barge, placed at their disposal by the Bridgewater Navigation 
Company, and were afforded every facility for a thorough 
inspection of the respective works by Mr. Wiswell, the engineer 
to the Navigation Company, by whom the tilting weir was 
designed, and by Mr. A. Jacob, C.E., the Salford Borough engi- 
neer, from whose designs the sewage works have been erected. As, 
however, both of these works have already been described in THE 
ENGINEER I need not here enter into details of their construction. 
At the weir the members saw the operation of the series of sluice 
gates, which, with a flood of about 16in., representing a pressure 
of about twelve tous on each gate, three tons above and nine tons 
below the centre, were lowered and raised by means of the multiple 
crabs, and their effectiveness in dealing with the water in the river 
was demonstrated by the level of the stream being reduced about 
18in. in the course of a quarter of an hour. The Modewheel 
works, which are designed to deal with the sewage of Salford, and 
have been e at a cost of about £80,000, although practically 
complete, were not in actual operation, but the pumps were set to 
work to afford some idea of the process, and the members were con- 
ducted over the whole of the plant by Mr. Jacob, In replying toa 
vote of thanks emg by Mr. Thos. Ashbury, C.E., and seconded 
by Alderman Bar ey, Mr. Jacob remarked that in dealing with 
their sewage, corporations and local authorities were in the position 
that all they could do was to adopt such methods as would the 
most minimise their loss, whether it was by irrigation or lime pre- 
cipitation. The works which had been erected at Modewheel 
were, in a certain measure, test works, and should be perfect of 
their kind, as they were the only works of this description in the 
kingdom that had been carried out from beginning to end upon 
one design. After returning from the inspection of the works a 
meeting was held at the Mechanics’ Institute, Mr. Thos. Ashbury, 
the president, in the chair, and a paper was read by Mr. Wiswell 
descriptive of the weir, in the course of which he pointed out that 
the Mersey and Irwell navigation, owing to the large amount of 
silts which was allowed to be deposited into it, and the impound- 
ing of the water by the old and primitive solid weirs, could not 
be kept open for traffic with any reasonable amount of success by 
almost constant dredging, and he was convinced that it was only 
by the most strenuous efforts being made in etme its 
arpa and the adoption of movable weirs and sluices, that 

at navigation could be} res Already an improvement had 
been made, and they could only hope for its continuance in, the 
utilisation of nature’s’ gifts for the benefit of mankind, 


> 
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} 
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RAILWAY MATTERS. 


DurinG the year 1882, 34 horses, 63 beasts and cows, 162 sheep, 
1 donkey, and 15 hounds, were run over and killed on our railways, 

Tr has been announced that the South Australian Government 
have determined to take the new railway to Melbourne by the 
Murray Bridge and not vid Wellington. 

In consequence of the resolution of the House of Commons on 
the ventilators recently constructed by the District Railway Com- 
pany, the Metropolitan Board of Works have lodged a petition in 
the Private Bill Office praying to be heard by their ‘counsel, 
agents, and witnesses” before the committee on the Metropolitan 
District Railway Bill. 

In America prices of locomotives and cars have fallen somewhat 
since last autumn, perhaps 6 per cent. The Railroad Gazette says “a 
contract was made about November last for several locomotives at 
10,400 dols. each, and the balance of the lot, of the same pattern, 
were let to the same works this week at 9800dols, The fall is 
perhaps less than in most other articles, and there are not any 
signs of a wild rush for orders, which many seemed to anticipate a 
few months ago.” 

Suort.y before midnight on Saturday a serious collision occurred 
at the Taplow station on the Great Western Railway between the 
5.40 p.m. up Bristol fast goods train and a down train, which was 
shunting some trucks at the time of the accident. The 1 tive 
of the up fast goods train was thrown off the line and totally 
disabled, its wheels being embedded in the balast of the permanent 
way, while about twenty trucks, several of which were forced 
above others, were more or less damaged, some being completely 
shattered. 

A REMARKABLE fatal accident happened in the Mersey Railway 
tunnel excavation works on Friday morning. Four labourers were 
descending No. 1 shaft, which is on the Liverpool side and about 
180ft. in depth, in an iron cage, and had got down about 50ft. 
when the naphtha lamp which one of the men were ing seems 
to have been upset or flared up, and two men either fell or leaped 
from the cage to the bottom of the shaft and were killed on the 
spot. The other two were burnt severely by the naphtha. They 
were brought to the surface and taken to the Northern Hospital. 


Ar the sitting on Tuesday of the Select Commitee of the House 
of Commons to which is referred the Metropolitan District Railway 
(City Lines and Extensions) Bill, an application was made, on 
dehalf of the Metropolitan Board of Works, for an adjournment of 
the consideration of this Bill until the 3lst of May, on the ground 
that it was impossible before that time to prepare sufficient 
engineering evidence with regard to the ventilation of this railway, 
to enable the Committee to form a judgment on this question. 
On the part of the railway company no opposition was offered to 
the adjournment, which, after some discussion, was agreed to by 
the Committee. 

IN concluding a report on the collision that occurred on the 19th 
March at Moorgate-street station, on the Metropolitan Railway, 
Colonel Rich says :—The collision was caused by the neglect of the 
engine driver, who appears to have approached Moorgate-street at 
such speed that he could not control his train by means of the 
screw brakes and the steam brake on his engine. The vacuum 
brake, with which the coaches were fitted, does not appear to have 
been available, owing to the driver not baving kept up the vacuum, 
which he might have done with his ejector if he could not do it 
with the vacuum pump. This brake should not be used in running 
into terminal stations, but it ought to be kept available for 
emergencies, 

MAJOR-GENERAL HUTCHINSON, in a report on the collision which 
occurred on the 17th March, at Victoria station, on the London, 
Chatham, and Dover Railway, says. ‘‘This collision, which 
occurred almost immediately after the signalmen had changed 
duties in the Hole-in-the-Wall cabin, was directly caused by the 
signalman Emery, who was going off duty after a spell of seven 
hours, having forgotten the fact of the empty train standing on 
the outgoing line. The collision would probably have been pre- 
vented had the passenger train been fitted with a quickly-acting 
continuous brake in the hands of the driver, who, with the in- 
ferior brake power at his command, thinks he would have stopped 
in another eight or ten yards.” 

A GENERAL classification of the accidents on American railways 
during February may be made as follows :— 


Collisions, Derailment. thurs. Total. 
Defects of equipment... .. 2 .. .. 4 .. 32 
Unforeseen obstructions .. 6 .. .. 2b 2 29 
Unexplained .. 36 86 

Retin in operating caused 28°3 per cent. of all the accidents, 
Probably a large number of the unexplained derailments was due 


to snow. 


In recording the on American railways, the 
Railroad Gazette says :—‘‘ The month of February has attained a 


NOTES AND MEMORANDA. 


ACCORDING to official statistics, the total number of German 
emigrants during the twelve years from 1871 to 1852 was 
999,385. Of these 951,704 went to the United States. 

THE treatment of the slags which are produced in the 
dephosphorisation of certain smeltings at Creuzot, has furnished 
Messrs. Osmont and Witz considerable quantities of vanadic acid. 
This acid is produced by the reaction of oxygen upon vanadium; 
on treating it with chlorhydric acid a beautiful green colour is 
obtained, which may be employed in dyeing. 

Tux following proportions for rubber stamp ink are said to give 
an excellent ink, which, -while not drying up on the pad, will yet 
not readily smear when impressed upon the paper :—Anilin red 
(violet), 90 grains; boiling distilled water, 1 0z.; glycerine, 4 
teaspoonful ; treacle, half as much as glycerine, The crystals of 
the violet ~ to be powdered and rubbed up with the boiling 
water, and the other ingredients stirred in. 

A USEFUL paper giving analyses of asphalte 
asphaltes used for pavements, was recently read before the Society 
of Public Analysts by Mr. C. T. Kingzett. The author comes to 
the conclusion that a good paving can be made from a proper pro- 
portion of asphalte rock and a good quality of pitch well mixed, 
and a good wearing pavement may be made at low prices by the 
skilful admixture of earthy rocks, such as chalk, with the proper 
proportion of suitable bituminous principles. 

A GERMAN journal gives the pee at | leather polish :—Mix 
200 parts of shellac with 1000 of spirit—95 per cent.—in a well- 
ee 8g bottle. Keep in a warm place for two or three days, 
shaking frequently.” Separately dissolve 25 parts of Marseilles 
_— in 375 of warmed spirit—25 per cent.—and to the solution 
add 40 of glycerine. Shake well and mix with the shellac solu- 
tion. To the mixture add 5 of nigrossin dissolved in 125 of 
spirit. Well close the vessel and shake energetically, and then 
leave the mixture in a warm place for a fortnight. 


THE annual rate of mortality during the week ending the 28th 
of April, in 28 great towns of England and Wales, averaged 22°7 per 
1000 of their aggregate population, which is estimated at 8,620,975 

rsons in the middle of this year. The six healthiest places were 

icester, Bolton, Bristol, Nottingham, Brighton, and Norwich. 
In London 2514 births and 1635 deaths were registered The 
annual rate of mortality from all causes, which bad declined from 


vings, and of the 


MISCELLANEA. 


Tue Belgian Government has appointed a commission to inquire 
— project of connecting Brussels with the Scheldt by a ship 
canal, 


Ir is now proposed to make nails from Bessemer steel. It is 
claimed that when made at half the weight of iron, the nail is 
stiff enough to be driven into the hardest wood, and tough enough 


to clinch. 


On the 27th ult., at the ironfoundry of Messrs. Davie and Sons, 
Stirling, a Cornish boiler burst with great violence, wrecked the 
building in which it was fixed, and killed five persons and injured 
many others. Several hundreds of persons had only recently left 
the place. 

Frox the various parts of the new Glasgow Central Station Hotel, 
just opened, 1200 electric bells communicate with indicators ; 
the speaking-tubes extend to fully 5000ft., weighing 4} tons, and 
the wires in connection with the bells measure twenty-nine miles, 
and weigh 2} tons. 

Tue last bi-monthly “ Journal of the British Society of Mining 
Students” contains the address of the president, Mr. A. H. Leech: 
an account of the Shipley Collieries, by Mr. R. H. Robinson; a 

per on * The Lime Process of Getting Coal,” by Mr. J. H. W. 
reste; and the report of the secretary of the Society, Mr. W. 
Howard, whose address is Nunnery Colliery Offices, Sheffield. 

AT a meeting last week specially convened of the Commissioners 
of the Bridlington Piers and Harbour Board, a deputation waited 
on the Commissioners, and presented a numerously-signed memorial 
praying them to deepen and improve the harbour, in order to 
afford better accommodation for all kinds of shipping. The Com- 
missioners intimated their intention of obtaining the opinion of 
engineers as to the practicability of carrying out the improvement. 

On Monday last, the 30th ult., the new steel steamer Machin, 
built by Messrs. Raylton Dixon and Co., of Middlesbrough, for 
Spanish owners, made her official trial trip from the Tees to 
Sunderland, giving an average speed of 10? knots. The Machin is 
a steamer of 2500 tons burthen, with engines by Messrs. Blair and 
Co., Limited, of Stockton, of 200-horse power nominal, and is 
entirely constructed of steel, made on the Siemens-Martins process, 
by the Steel Company of Scotland. 

THe Sunderland Chamber of Commerce is considering the 


+: 


28°3 to 23°2 in the four preceding weeks, fell to 21°6 last week. 
averag' ‘6 per , agains ‘5 in the co ndin iods 
both of 1881 and 1882. 

THERE is a strong prejudice in this country against the use of any 
metal but copper in the construction of brewing coppers ; but on 
the Continent they are often made of iron. It is thought by some 
that the use of iron is liable to impart a dark colour to the worts, 
but such is not the case; for the tannic acid of the hops at once 
forms a coating of insoluble tannate of iron, which protects the 
metal from oxidation, and analyses made of worts boiled in iron 
prove that they do not contain more iron than worts boiled in 
copper vessels contain of copper; in fact, says the Brewers’ 
Guardian, unless copper is kept absolutely clean it soon corrodes 
and diszolves to an appreciable extent in a slightly acid fluid like 
beer wort. 

L, PiLLEux has lately called attention to the heating of iron 
during its magnetisation. The fact had been previously observed 
by D. Tommasi in some researches which are not yet published 
upon the comparative study of the chemical properties of ordinary 
iron and of magnetised iron. In order to obtain a constant 
magnetic intensity he employed an electro-magnet of a single 
branch in place of an ordinary inagnet. When the current, even 
if it was produced by a weak battery, had traversed the coil for 
some hours, the magnetised bar became perceptibly warm. He at 
first attributed the heating of the iron to the heating of the coil; 
but he was greatly astonished, one day when he had removed the 
bar in order to clean it and had forgotten to interrupt the current, 
to find that the coil was not heated at all. We have found .the 
same result with solenoidal coils and cores. 


At a recent meeting of the Chemical Society, a paper was read, 
on ‘* Chemico-Microscopical Researches on the Cell Contents of 
Certain Plants,” by A. B. Griffiths. The author has contrasted 
the growth of some savoy cabbages grown in a soil to which no 
iron was added with that of plants grown with the addition of 
ferrous sulphate. The —e of the latter plants was about twice 
that of the former ; the ash contained notable quantities of iron ; 
in one case the stalk contained 3°521 per cent. Fe.O3, and the 
leaves 12°29 per cent. Fe.O;. Microscopical sections of the leaves 
exhibited minute crystals in some of the cells. On running 

tassium ferricyanide under the cover glass these crystals became 

lue, and after the addition of barium chloride a cloudiness was 
observed ; the crystals also were monoclinic, so the author concludes 
that they were crystals of FeSO, + 7 H,0. 


THAT more attention is not paid to sanitarians when dealing 
with ventilation questions is probably largely due to the excessive 


bad eminence this year, showing no less than 184 accidents, in which 
61 persons were killed and 186 wounded—a list of casualties 
sufficient for a very respectable battle. Included in these dent 
are 52 collisions, in which 22 persons were killed and 54 injured ; 
113 derailments, in which 38 persons were killed and 130 injured ; 
and 19 other accidents, in which one person was killed and two 
injured. In 36 of these accidents the death of one or more persons 
was caused; in 32 others there was injury but not death, Toate 
116, or 63 per cent. of the whole number, in which no serious 
injury to persons is recorded. As compared with February of last 
are was an increase of 96 accidents, of 38 killed and of 117 
inj 

DorinG the year 1882 there were reported 30 collisions on the 
railways of the United Kingdom, between passenger trains or 
of passenger trains, by which 5 jassengers were killed and 277 
passengers and 15 servants injured ; 61 coliblehs between passenger 

trains, engines, &c., by which 1 


trains and goods or min 
200 passengers and 43 


passenger and 2 servants were killed an 
servants were injured ; 26 collisions between goods trains or parts 
of goods trains, by which 1 servant was killed and 31 were injured ; 

cases of trains coming in contact with projecti from other 
trains travelling on parallel lines, by which 2 servants were killed 
and 1 passenger and 1 servant were injured ; 57 cases of passenger 
trains or parts of passenger trains leaving the rails, by which 1 
passenger and 1 servant were killed and 72 passengers and 14 ser- 
vants were injured ; 11 cases of goods trains or parts of goods trains 
leaving the rails, by which 2 servants were injured ; 21 cases of 
trains travelling in the wrong direction through points, by which 
1servant was killed and 29 passengers and 22 servants were in- 
ety ; 18 cases of trains running into stations or sidings at too 

‘igh a speed, by which 130 passengers and 2 servants were injured ; 
154 cases of trains running over cattle or other obstructions on the 
line, by which 2 passengers and 4 servants were injured ; 49 cases 
of trains running through gates across the line at level crossings, 
by which 1 servant was injured ; 4 cases of the bursting of boilers 
or tubes, &c., of engines, by which ] man and 8 servants were 
killed and 5 servants were injured; 2 cases of the failure of 
springs, &c., of engines, by which 15 passengers, 1 ser- 
vant, and 1 woman were injured ; 1 failure of a wheel, by which 
3 passengers were injured ; 451 failures of axles, by whioh 2 ser- 
vants were injured; 2 failures of brake mp y by which 7 
passengers and 1 servant were injured ; 10 failures of couplings, by 
which ngers and 1 servant were killed and 50 passengers and 
6 servants were injured ; 6 failures of bridges, by which 5 passen- 
ar and 8 servants were killed and 14 passengers and $ servants 

jured ; 3 fires in trains, 1 passenger ber | burnt to death ; the 
burning of a railway pier, causing the death of 2 persons; and 4 


other accidents, involving injury to $ passengers, 


for space per head which they always demand, 
though people know very well that their forefathers lived, or at 
least s lept, in rooms which had but a tithe of the space now said to 
be necessary to health. In winter, when doors and windows are 
shut close, and perhaps chimneys, too, in bedrooms, the space per 
head in the rooms of millions of people in the country in good 
health does not exceed 500 cubic feet, yet sanitarians would say 
that from 1100 to 1500 cubic feet are necessary, while the pamphlet 
distributed at the Crystal Palace Exhibition by the Gas Institute 
says that each individual vitiates 1166 cubic feet of air per hour, or 
about a cubic foot of air at a breath. To this must be added about 
the same for pollution by gas, and then to get a room full of people 
supplied with this quantity of air a powerful blower would be 
required. 

At the meeting of the Chemical Society, on the 19th ult., Dr. 
Percy Frankland read a popes **On the Gases Evolved during the 
Conversion of Grass into Hay,” by P. F. Frankland and F. Jordan. 
About 5 grammes of finely cut grass were imprisoned in a small 
retort adapter, which was then filled with mercury, the small end 
of the adapter corked up, the cork protected by a mercury cup, and 
the whole allowed to remain over mercury during the observation. 
In air at ld deg. C., 3.cc. of gas were evolved in three 
days, and 4.cc. more in thirty days. The gas in the first case was 
composed of C 46°35 per cent., O ‘07 per cent., N 53°58 per cent. ; 
in the second case C O, 85°33, O 0°00 per cent., N 14°67 per cent. 
Other experiments were made in which the grass was surrounded 
by atmospheres of carbonic anhydride of hydrogen and oxygen, 
with almost similar results, The authors conclude that the atmo- 
sphere with which the grass is surrounded has but little influence 
either upon the volume or the composition of the gas evolved; the 
grass in every case undergoes a rapid process of oxidation, in which 
it speedily removes all the oxygen from the atmosphere with which 
it is surrounded, and in the absence of any oxygen in the free state 
with which to combine, much carbonic acid is produced at the 
expense of the combined oxygen present inthe grass. When, how- 
ever, free oxygen is present in the atmosphere surrounding the 
grass, the gas evolved contains a considerable proportion of nitro- 
gen. Ata temperature of 36 deg. C. more gas is evolved than at 
15deg. In all cases carbonic anhydride is the chief product of 
decomposition, whilst hydrogen and hydrocarbons appear in only 
very small quantities, The authors have made similar experiments 
as to the = evolved by grass when kept under water; large 
volumes of gas are evolved—about five times as much as in the 
previous experiments—which are characterised by the presence of a 
notable proportion of hydrogen, which is doubtiess due to the lactic 
fermentation induced by bacteria; acetic, lactic, and probably 


propionic acids, with bacteria, being formed in the water. If the 
water contain 


steamed, no gas 


mercurig chloride, or if the grass be 


question of establishing a school for giving technical instruction in 
marine architecture and engineering. Severs] shipbuilding and 
engineering employers are said to be griut y in favour of the 
scheme. One firm has already promised to give £100 a year for 
five years towards the necessary expenses. A report upon the 
working of technical schools in various of the country is being 
circulated, and assistance generally is being sought to enable the 
promoters to carry out the scheme. It is hoped that a definite 
decision will be come to at the next ting of the Chamb 

THE Sphinx, a composite paddle vessel of 1130 tons, recently 
launched from Messrs. Green’s yard, at Blackwall, and intended 
for service in the Persian Gulf, was taken for_her six hours’ full 
power trial between Sheerness and the Gull Light Ships on the 
25th ult. The engines, which are of the compound oscillating 
type, were constructed by Messrs. John Penn and Son. The 
contract indicated horse-power is 1000, but a mean power of 1138 
was obiained with the greatest ease, the pressure of steam was 
74°8 vacuum, 26% mean, revolutions thirty-five, and speed of 
vessel 12°633. The consumption of fuel was 1°851b. per indicated 
horse-power per hour. 

SomE very important improvements are being effected in the 
service by the Newhaven and Dieppe route to Paris. The day 
tidal service which commenced fer the season on Monday 
will be worked by two new paddle steamers named Nor- 
mandy and Brittany. These steamers, which unite speed with 
comfort for passengers, have recently been constructed for the con- 
tinental service by Messrs. Elder and Co., Glasgow, and in connec- 
tion with the advantages obtained from the construction of the new 
breakwater and harbour works at Newhaven, will enable the 
journey throughout between London and Paris to be accomplished 
more quickly than hitherto. 

THE National Smoke Abatement Institution is making arrange- 
ments for opening a permanent free exhibition in a central part of 
London, for the display of apparatus, fuels, and systems of heat- 
ing, combining economy with the prevention of smoke, and the 
best methods of ventilating and lighting. The exhibition will be 
free to the public, and will include examples of all the most 
recent inventions and improved apparatus. A lecture hall for the 
reading of papers, and testing rooms for the continuing the tests 

din tion with the South Kensington Exhibition, 
will be provided. Particulars may be obtained at 44, Berners- 
street, Oxford-street, London, W. This exbibition will apparently 
be a kind of maker’s show-room. 

A CORRESPONDENT, writing to the Times from Suez about lights 
in the Red Sea, says :—‘‘ It is marvellous to my mind that in spite 
of the well-known dangerous character of this sea and the constant 
stream of vessels up and down, almost nothing has been done to 
insure a safe voyage for our merchant and Government ships. I 
do not think I am wrong in saying that owners of vessels trading 
to the East would gladly contribute towards the maintenance of an 
efficient Red Sea lighthouse service; and this being so, what is to 
hinder the matter being taken in hand at once? There are at 
least five places where a light is desirable, namely, one on Oyster 
Reef, opposite the Perim Light, one at Jebel Zugar, on Abu Ail, 
one at Tebel Tier, one at Mocha, one at Shadwan. At all these 
points in hazy weather and at night time our vessels are in extreme 

ril, let the commanders and officers be ever so careful. If proof 
is required, one has only to travel from Perim to Suez, when as 
many fine steamers may be seen ashore as in any part of the world.” 

THE employers’ Jiability case, in which Messrs. B. Samuelson and 
Co., of Middlesbrough, were sued by the widow of John Heske, a 
cokewheeler, for £233 as compensation for the loss of her husband, 
who was killed at defendants’ works, was gone into again at Stock- 
ton County Court on Wednesday, the 25th ult. It will be remem- 
bered that the deceased was struck by a piece of coke falling from 
an ascending lift on to his head. The ag age solicitor contended 
that the accident occurred owing, firstly, to the cage on which the 
barrows ascend not being properly protected at the sides; and 
secondly, in consequence of the rrows being overloaded, by order 
of some person in authority in defendants’ employ. In delivering 
judgment Mr. Turner said that, firstly, the Act did not require the 
defendants to protect their hoists in the way indicated by plaintiff's 
solicitor; and secondly, that there was no impropriety or defect in 
the rule regulating the quantity cf material put into the barrows, 
acd that the men in defendants’ empley who did it were not 

rsons delegated with authority. e found a verdict for 
with costs, 

THE proprietors of the Phcenix Bessemer Works, the Ickles, 
Rotherham, bave issued a notice to their men, some 700in number, 
with a view to a reduction in wages and a re-arrangement of work 
in various departments. The official notice gives the reason very 
clearly ;— ‘That in consequence of the sc vere competition and the 
low prices now ruling in the stecl rail trade, less than half the men 
at present employed at their works will be 1e-engaged, as it is our 
intention to work one Bessemer shop a: and night, and the 
cogging and rail mills day shift only. ‘lhe men to be taken 
on again will be selected, and will work at reduced rates.” 
This step will have a depressing effect in Rotherham, and 
is all the more disappointing as the kope had been entertained _ 
that trade had taken a turn foy the better. At the Phenix 
there are two Bessemer shops, each with two converters 
capable of blowing ten tons of steel at a-time. Within the last 


four years the company has spent above £50,000 upon new 
machinery. At present rails are not making more than £4 17s. 6d, 
to £5 at the works, This quotation applies to the general rail 
trode of the district, 
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GREAT EASTERN RAILWAY. 


CONSTRUCTED FROM THE DESIGNS OF MR, T. W. WORSDELL, LOCOMOTIVE SUPERINTENDENT, AT STRATFORD WORKS, 


(For description see paye 340.) 


FOUR-COUPLED EXPRESS LOCOMOTIVE, 
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SUPPLEMENT TO “THE ENGINEER,” MAY 4x, 1883. 


BRIDGE OVER THE ALBULA NEAR SOLIS. 


Canton Graubinden. 


HEIGHT ABOVE WATER LEVEL, 76.5 METRE 


SPAN, 24,0 METRE 


BUILT IN 1868. 


WIDTH, 5,0 METRE. 


SCALE : 200. 


PHOTO-LITHO, SPRAGUE & Ce, LONDON. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyveav, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden. 

VIENNA.—Messrs. Gerotp and Co., Booksellers. 

LEIPSIC.—A. Twikrmeyer, Bookseller. 

NEW YORK.—Tae Wiiimer and Rooers News Company, 
31, Beekman-street. 


PUBLISHER'S NOTIOE. 


*.* With this week's number is issued as a su; t, an 
Engraving of a Bridge over the Albula, near is, Every 
copy as issued by the Publisher contains this Supplement, 
and subscribers are requested to notify the fact should they not 
receive it. 


TO OORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to their destination. 
No notice will be taken of communications which do not comply 
with these instructions. 

*.* We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or con- 
taining questions, must be accompanied by the name and address 
of the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications, 

J. C. W. (Manchester).— We cannot give you the information you desire. 

AINTREE.—The use of the earth as a conductor to save a return wire is very 
old and ovens unsatisfactory, for reasons well understood by elec- 
tricians, but which we could not spare space to explain here. The earth in 
your pipe did not conduct the electricity, which all passed through the 


CONDENSER TUBE FERRULES. 
(To the Bditor of The Bngineer.) 
Sir,—Will any of your readers kindly inform me where wooden ferrules 
Leicester, April 26th. 
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MEETINGS NEXT WEEE. 

Tax Iwstrrotion or May 8th, at 8 p.m.: 
Ordinary . Paper to be read with a view to di On 
pny Fi and Mines of Kimberley. South Africa,” by Mr. 
ames N. 


man, Assoc. M. Inst. C.E. President's annual conver- 


Iron and Steel Surfaces,” by Mr. George Bower, the leading features 
which are as follows:—(1) The direct production of a film of magnetic 
oxide on iron and steel by subjecting the articles at a red heat to the 
action of superheated steam in an iron muffle externally heated. (2) The 
indirect production of the same oxide, by subjecting articles inside a 
brick chamber to the action of the products arising from the combustion 

prod gases, together with an excess of air. which articles, when at 
a suitable heat, become coated with sesqui-oxide, when by shutting off 
the products and the air, and turning into the chamber carbonic oxide or 
carburetted hydrogen, the red is reduced to the black oxide. On the 
coating of magnetic oxide there can be deposited enamels and metals 
specimens of which will be shown, as well as of various articles coated 
with magnetic oxide. 

Sociery or ENGINEERS ELecrricians.—Thursday, 
iy WO at 8 p.m., the following papers will be read:—‘' The Electric 
Holophote Course Indicator for Prevention of Collision at Sea,” by 
Mr. J. H. A. MacDonald, Q.C., Assoc. ‘ Electro-motors and_ their 
by Professors W. E. Ayrton, F.RS8., and John Perry, 

embers. 


Cuemicat Socirery.—Monday ay 7th, at 8p.m.: Paper to be read, 
“On Secondary Batteries,” Mr. 
Society or Arts.—Monday, May 7th, at 8 p.m.: Cantor 


‘free, | be prudent to spen 


have had little to say that was reassuring. There is an 


air of unreality about the whole undertaking which cannot 
be disguised and ibly influences the witnesses. They 
all speak about the Channel tunnel, not as though it were 
a thing the formation of which might be commenced at 
any moment ; but rather asifit were something that suc- 
ceeding generations, yet unborn, might possibly see fit tocon- 
struct. Nothing nearly so wild as Sir Edward Watkin’s 
utterances of last week have been heard. Mr. Allport, late 
manager of the Midland Railway, was a witness in 
the highest degree competent to pronounce an opinion 
on the merits of the scheme, and on the whole _ 
is opposed to its construction, Its carrying powers wil 
not be as great as is supposed. The English 
panies would gain nothing by it. There would be great 
difficulty in arranging with the continental railway com- 
panies for through traffic over their lines, and the result of 
such an accident as the breaking of an axle in the tunnel 
would be fearful to contemplate. Sir John Hawkshaw, 
who is the engineer to a rival scheme, takes a very dif- 
ferent view of the whole matter from Sir Edward Watkin ; 
his ideas of traffic are much more modest. It will be re- 
membered that Sir Edward Watkin estimated the traffic 
at 250 trains per day ; Sir John Hawkshaw thinks the 
tunnel might manage to accommodate 48 trains. His 
estimate of the cost is £8,000,000, or at least twice as much 
as Sir Edward Watkin’s estimate, and he thinks it would 
take eight years to make. He had no doubt as to the finan- 
cial success of the undertaking. [t was reasorable to reckon 
upon 2,000,000 passengers being carried through the tunnel 
annually at 63. per head, and 1,200,000 tons of goods at 
5s. per ton. That would produce a revenue of £900,000. 
Allowing 40 per cent. for working expenses, 62 per cent. 
could then be paid upon the capital of £8,000,000. 
As to working it, he holds that that must be done with 
steam locomotives. Mr. J, Clarke Hawkshaw read a 
paper last year before the British Association, which we 
reproduced in our pages at the time. We quote here the 
following passage, which will be found in THz EncinreEr 
for September 29th, 1882, page 232 :—“ One of the require- 
ments to be fulfilled by the tunnel was that it should be 
so designed as to be capable of being worked by ordinary 
locomotives. A machine may be invented which will be 
capable of carrying on the traffic economically and expedi- 
tiously through a tunnel such as the Channel tunnel, but 
no machine is known or has been tried up to the present 
time that is capable of doing the work so economically or 
so conveniently as the ordinary locomotive. Until such 
has been tried and proved equal to the work it would not 

5 some millions of money in making a 
tunnel which could not be worked by the ordinary means.” 
With every sentence of this ge we agree. In short 
it is almost word for word what we have urged over and 
over again. 

Sir John Hawkshaw has evidently in his mind all 
that was stated by his son. Unlike Sir Edward Wat- 
kin, he has a tangible scheme for working the tunnel. 
It is to be artificially ventilated, with the expenditure of 
about 500 indicated horse-power ; and it is to be worked by 
steam locomotives, at the rate of two trains each way in 
every hour, or forty-eight trains in all; but inasmuch as 
some interval would be required for the repair of the per- 
manent way, and so on, it is probable that during the day- 
time the trains would run more frequently, and during 
the night less often, than at the rate of four per 
hour. Now, it has been shown, and the statement has never 
been refuted, that 15,140 indicated horse-power would be 
required to ventilate the continuous tunnel with four trains 
r hour both ways. This, it will be seen, is enormously 
larke Hawkshaw’s estimate. He pro- 
poses to get over the difficulty by using what may be 
termed split draughts; that is to say, he would have besides 
the tunnel certain small subsidiary tunnels, used in practice 
asdrains, From these air would pass at intervals into the 
main tunnel and be withdrawn from it, and so the main 
tunnel would be cut up into sections. If, for example, we 
suppose that a subsidiary tunnel ran from Dover under the 
main tunnel, and opened at ten miles from land into the 
tunnel, then an engine pumping at Dover would draw air 
through in all twenty miles of tunnel; but then 
only ten miles would polluted by the locomotives, 
and the power might be reduced in this way to 
about 946 + 946 = 1992-I.H.P., because the power 
required to ventilate ten miles of tunnel is only 946 horses; 
but we have here two lengths, each needing this much. 
The reason why the power required augments so enor- 
mously with the length of the tunnel is found in the fact 
that the longer the tunnel the greater is the pollution. To 
put this in the clearest light it will be enough to point out 
that the whole contents of the tunnel must be changed in 
a given time; the longer the tunnel the greater is the 
quantity to be changed. But this isnot all. If air were 
introduced into the Channel tunnel at Dover and with- 
drawn at Calais, it will be seen that before a single cubic 
foot of new air could reach the latter place it must travel 


in excess of Mr, 


‘*The Transmission of Energy,” by Professor Osborn: MA., 

F.R.8. Lecture lit —The transmission of energy through pipes and con- all the way from England. If we sup) that the whole 
pape sum: to contents of the tunnel had to be c every half 
Welk; | hour, then any given cubic foot of air must make 


Hall-Markings,” by Mr, Wilfred Cripps, F.8.A. Sir Philip Cunliffe-Owen 


MARRIAGE. 

On the 25th A: at St. Stephen's Church, WILLIAM 
Joux, eldest son ILLIAM Pen C.E., of Salisbury House, tney, to 
Emity, elder the late Bensamin Starter, and 

ughter of Samuel Slater, of Porntinscale House, Putney, late 
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THE CHANNEL TUNNEL, 

Tue joint committee on the Channel tunnel continues 
its labours, Since we last wrote concerning the scheme 
several important witnesses have been examined, but they 


its way from England to France in half an_ hour. 
This means that the speed of the air current would be at 
the rate of forty miles an hour. It would not be ey 
to change it at this rate unless the trains followed 
other as quickly as Sir Edward Watkin suggested. Mr. 
Cowper’s estimate is that the velocity would be about 
twelve miles an hour for one train each way per hour. If, 
now, the tunnel were but ten miles long, it will be under- 
stood that any given cubic foot flowing from Dover would 
reach the other end in half an hour if moving at but 
twenty miles an hour instead of forty, and so on; and no 
doubt for these reasons an enormous advantage would be 
ined by the adoption of Mr. Clarke Hawkshaw’s scheme. 
ut even when this has been admitted, it is still not to be 
disputed that grave difficulties stand in the way of its 
adoption. The purity of the air to be supplied to the 
passengersis important, and we are not quite certain whether 
this could be maintained under the conditions; and the 
estimate, 500-horse power, appears to us to take no account 


whatever of loss caused by various influences certain to 
operate under the necessary conditions. But even if we 

low that 1000-horse power was needed, this would not 
be fatal to the scheme; and we feel confident that if Sir 
John Hawkshaw had to deal with the ventilation question 
in a practical way to-morrow he would certainly not confine 
his provisions to 500-horse power. 

But so far we have only dealt with the products of 
combustion poured out by the furnaces of the locomotives ; 
we have yet to take account of the steam. It would not 
be safe to reckon on a less evaporation than 1000 gallons 
for the run, and to condense this at least six times as much 
water must be carried in the engine tanks, In all, there- 
fore, provision would have to be made for 7000 gallons, 
weighing 70,000lb., or, in round numbers, 31 tons. 
Taking the tare of the vehicle to carry the water at 30 
tons, which is not too much, we have a total of 61 tons to 
be hauled by each engine. The space occupied by the 
water would be 1116 cubic feet, and allowing that the 
tank was 7ft. wide, and 4ft. deep, it would be, in round 
numbers, 40ft. long. Such a tank might be carried on three 
four-wheeled bogies, the load on each wheel being about 
5tons. Wethus find thatthedead weight to be moved would 
be equivalent to that of about five ordinary coaches full. Sir 
John Hawkshaw a trains of twelve coaches, 
but the water tank virtually brings his load up toseventeen 
coaches. This is, we think, a very serious consideration. 
We do not say that the tunnel cannot be ventilated as prc- 
posed by Mr. Clarke Hawkshaw, nor do we assert that it 
could not be worked by locomotives, but we do say that 
the difficulties in the way of adopting this system are very 
considerable, even cn paper, and that in practice they would 
be found to assume very serious proportions. Nor ought 
we to omit to point out that towards the close of each run 
there would be some 30 tons of nearly boiling water in the 
tank, and in case of an accident the discharge of this 
scalding water, or even of a of it, within the tunnel 
would produce results too fearful to contemplate. 

Sir John Hawkshaw, when before the committee, 
allowed 40 per cent. for working expenses. We cannot 
cite a single instance where any considerable amount of 
traffic is worked for anything like 40 per cent. of the 
receipts. We believe that the little narrow gauge Festiniog 
line was worked at one time for about 36 per cent. of the 
total receipts, but this is, of course, too exceptional a case 
to be worth more than naming here. The average working 
expenditure of the best railways in Great Britain is 50 per 
cent. of the revenue. We are entirely at a loss to under- 
stand on what grounds Sir John takes the lower figures. 
We see no reason to doubt that the working expenses 
must be much greater than those of an ordinary line; much 
higher wi than usual will have to be paid to get 
men to outs the tunnel ; the first cost of the locomotives 
will be high, and many conditions must come into 
operation, all tending in the same direction. Taking all 
this into consideration, bowever, the fact remains that Sir 
John Hawkshaw has put before the world a tangible 
scheme, the details of which can be grasped and criticised, 
and this is much more than can be said of any other scheme 
for a Channel tunnel which has come under our ken. 


HARD ARMOUR. 

For many years the only kinds of armour that found 
favour in any country consisted of wrought iron in some 
form, whether laminated, scp upon plate, or solid. Now 
a change is taking place, the magnitude and importance of 
which we venture to think is not realised as yet by the 
authorities of any country. It is taking place gradually, 
and for this reason, perhaps, its full significance has esca 
notice. We believe it will, in a measure, re-shape what 
has latterly been laid down as to guns and projectiles, and 
perhaps ships also. If we are right, we are speaking of a 
question of unusual interest and importance. We will 
endeavour to be clear and concise. The matter may be 
briefly put as follows: — Until comparatively recently 
wrought iron armour—which for the sake of distinction 
we call “ soft” armour—was the only kind employed. The 
method almost universally adopted of attacking it was to 
perforate it—that is, to drive — through it. Now 
armour of a harder nature has largely come in—that is, 
chilled iron shields for coast batteries, and steel and steel- 
faced armour for shi This can be made to resist per- 
foration ; it must be destroyed by breaking into fragments. 
Such armour then, for the sake of distinction, may be 
called “hard” armour. It will not perhaps come in 
universally, but we think, as time goes on, it will become 
almost universal, for reasons to be given hereafter. And 
now comes the important point. The operation of breaking 
up plates and that of perforating them are of a sufticiently 
distinct and separate character to be best performed by 
different natures of guns and different kinds of projectiles ; 
and to such an extent is this the case, that we believe it 
may affect the class of ships employed. This is not yet 
clearly recognised, as we think we can show by the fact 
that experiments in breaking up plates are still brought to 
the standards, or based on the data, which apply to per- 
foration—which, as we have said above, are we believe 
liable to give very wrong results when so used. 

The long courses of experiments against soft armour 
have furnished data which have been employed in various 
ways by different authorities in drawing up formule by 
which to calculate perforation. In no case has a perfect 
system been drawn up. All require a certain amount of 
empirical correction, but with this very good results can 
be obtained on several systems. In each of them the 
result depends on the amount of energy, or stored-up work, 
in the shot being divided by either the area or the 
diameter of the hole made in the plate ; the empirical cor- 
rection varying according to which system is employed. 
It naturally must follow, both in theory and practice, that 
a shot of small diameter has a + advantage in onl 
having to make a small hole ; henee the remarkable results 
which have been obtained by new type guns firing pro- 
jectiles of small diameter at high velocities. In the work 
of perforation so great is the advantage that may be ob- 
tained by this class of guns, that they naturally have found 
their way into our most important armaments. Ifa long 
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18-ton 9'45in. gun is able to perforate as much armour as 
one of 38 tons and 12}in. calibre, it is natural that the former 
would be preferred, or, at all events, some approach to the 
type which gave such results will be preferred. This has 
greatly strengthened the desire for moderately large guns 
instead of those of extreme size. If a 43-ton gun could be 
made having a power of perforating 24in. of armour, it might 
naturally be preferred to the Inflexible 80-ton guns, which 
perforate but little more than 25in. Of course, the latter 
would fire a larger and more formidable shell ; still, this ad- 
vantage would be dearly bought by so enormous an increase 
of weight. The ships, to a great extent, took their shape on 
the same general lines. The Italians were,as it were, bid 
welcome to their monster ships and 100-ton guns, which, 
after all, could only perforate about 2Sin. of armour. The 
43-ton guns of the Colossus or Edinburgh ought to pierce 
their sides at close quarters,and the additional power seemed 
dearly bought in the heavier guns, Even in the future, 
perforation was expected to effect great things. Steel 
shells could be driven clean through thick armour, not 
only without fracturing, but without setting up materially ; 
so that there was a good prospect of their carrying bursting 
charges into the interior of armoured structures, and thus, 
in a great measure, destroying the value of armour—for it 
is naturally held that so long as dead metal only is driven 
through the side of an armour-clad she maintains her chief 
advantage over wooden shi 

Before this had taken place, however, success had been 
achieved in another direction, of such a character as to 
make it impossible, in our opinion, for these steel shells 
containing gun-cotton to have any great future importance, 
and also such as to upset previous calculations as to guns 
and armour generally. This, perhaps, is not yet recog- 
nised ; indeed, quite recently we heard one of the very 
highest authorities complaiuing that experiments on what 
appeared to him so important a subject, namely, the 
carriage of gun-cotton bursting charges through armour 
by steel shell, were not pushed on. Now we believe that 
while the action of steel shell containing gun-cotton burst- 
ing charges may be very powerful, and well worth 
investigation, its application to armour will be very limited 
indeed, owing to the introduction of the hard armour of 
which we have now to speak. In 1873 Griisen’s chilled 
iron armour had so far showed its powers of resistance 
that its adoption became only a matter of time. It has 
now taken its place as the only kind of coast armour em- 
ployed by almost every nation except England. Russia, 
Germany, France, Austria, Italy, Spain, Portugal, Holland 
and Belgium, and Denmark, have all in some shape adopted 
it. This is the hardest kind of armour extant. It is im- 
possible to perforate it. It must be gradually broken up, 
which can be done with steel projectiles. Then again,in 1876 
the first Spezia trials with the 100-ton gun established the 
power of steel to stop the passage of a projectile whose 
power of perforation would have been far in excess of the 
plate had the latter behaved like wrought iron. The 
steel, it is true, effected this result, by transmitting the shock 
through its mass, and so suffering wholesale destruction. 
This, however, is preferable to perforation if there is any 
possibility of the latter taking the form of a steel shell 
passing intact into the vessel, and then bursting under 
the force of explosion of an enormously powerful gun- 
cotton charge. Steel was, at that time, adopted by Italy, 
and soon after steel-faced armour was so far successfully 
made and perfected in this country that this material is 
now adopted for most of the powerful ships built in 
England or abroad. 

Now the conditions of attack are changed. Chilled pro- 
jectiles have, in this country, been declared almost useless 
against steel-faced armour, for reasons dwelt on in the 
report on the Spezia trials of Tur Excinzer of December 
Ist, 1882. More than that, it appears probable that our 
basis of calculation is no longer right. One shot can 
hardly claim an advantage over another in the circum- 
stance that it requires a smaller hole to enable it to pass 
through a plate, if, as a matter of fact, neither of them is 
able to make any hole at all. Hence it appears probable 
that the effect of a shot against hard armour is not pro- 
portional to its power of perforation, but simply in pro- 
portion to its total energy or stored-up work, coupled with 
its power of holding together, so as to deliver the maximum 
amount of such work possible before breaking up. It is 
true that the shot’s point penetrates acertain distance into 
steel, but in most cases of steel-faced armour, and in all 
cases of hard steel, the plate keeps out the shot, and only 
yields by breaking up and becoming dislodged. In such 
cases we believe that the effect is proportional chiefly to 
the stored-up work ; and we believe that certain artillerists, 
Captain Andrew Noble for one, have long recognised this, 
yet in every experiment, British or foreign, the authorities 
seem to match the shot against the armour, whether hard 
or soft, according to its power of perforation. 

The total amount of energy contained in the blows 
delivered on any shield have been noticed especially by 
Colonel Inglis in his reports, but no systematic use of such 
statements has been made as far as we know. This is 
easily accounted for; for in the case of wrought iron plates, 


’ when the iron was not actually perforated, it would bear 


so large a number of blows that destruction by such 
means was not generally practicable; now it is other- 
wise. We have returned to the days of “racking.” Hard 
armour must be destroyed in this manner, and it seems 
reasonable to think that measuring the effect of a blow on 
hard armour by its power of perforation into soft armour 
is grossly wrong. We will agive few examples. On July 
2ist, 1880—vide July 30th, 1880—a 12bhin. 
chilled shot weighing 8281b, struck an 18in. steel-faced 
plate with 1504ft. velocity. Its striking energy was 
12,980 foot-tons; its calculated power of perforation equal 
to 18°57in. of iron. The shot broke up against the plate, 
producing some insignificant face cracks and other injuries. 
At Spezia in November last—vide Excinzer, November 
24th, 1882—chilled shot from the 17°72in. muzzle-load- 
ing 100-ton gun struck steel-faced plates of Cammell and 
Brown 189in. thick, with velocities of 1219ft. and 1222ft. 
respectively. The shot weighed about 2000 lb. each, 
hence the calcylated perforations should be 19°26in, and 


19°33in., the energies being 20,600 and 20,710 foot- 
tons. The Cammell plate had a large piece separated by a 
through crack or fracture, and the Brown plate had long 
cracks, through which the plate gave way on the next 
round. It is difficult to compare these cases fairly, but it 
may be assumed that Cammeli’s plate in 1882 was at least as 
good as that in 1880, if not better; yet the difference in the 
fracture in the thicker plate ismuch greater than that shown 
by the relative figures 18°57 and 1926. We have suggested 
in the report on Spezia that the Italian shot held together 
better. This it might do, from the metal being 
softer and more tenacious, as well as from the striking 
velocity being lower; but, on the other hand, it may well 
lead us to notice that the shot which produced so little 
effect had under 13,000 foot-tons, while the others had 
over 20,000—a fact that we are tempted to forget from the 
pernicious habit of matching the shot against the plate by 
giving its perforation through wrought iron as a standard. 
The energy per ton of metal in the plate might appear to 
furnish a sort of standard of comparison, This amounts 
to about 541 foot-tons per ton of metal for the Shoebury 
1880 plate, and 654 foot-tons for the first blow at the 
Cammell plate at Spezia, the latter plate weighing 
31°5 tons, and the former about 24 tons probably. 

To get the full difference between probable smashing 
power and penetration, we have to compare a new-type 
gun with some piece fired at a comparatively low velocity. 
Take, for example, the 43-ton gun at the muzzle and the 
100-ton muzzle-loading gun at 2200 yards range. Their 
perforations will be seen to be about the same, namely, 
24in. The 100-ton gun shot, however, has 31,200 foot- 
tons energy, while that of the 43-ton gun is only 19,800— 
that is, in larger proportion than 3 to 2—and this is with 
a velocity of 1500ft. against 2000ft.; from which it probably 
follows that the larger shot will break up less, and therefore 
impress more of its energy on the plate than the smaller one. 
Possibly, then, the smashing effect of the big shot will 
be nearly double that of the less one. Yet, if the official 
diagrams or rules be taken, the perforation is seen to be 
the same, and no other method for estimating the probable 
effect of shot is generally suggested. And this brings us 
on to the question of the best gun for perforation through 
soft armour and for racking. 

Against wrought iron—that is, soft armour—as we have 
said, the new-type guns perform wonderfully well. There, 
for example, is the 43-ton gun which at the muzzle compares 
with the 100-ton gun at 2200 yards in power to perforate. 
On the other hand, it may probably effect only something 
between one-half and two-thirds of what the latter can do 
in smashing. In the ease of chilled iron Colonel Inglis 
has suggested that ruin might be effected by a very heavy 
shot, whose energy, when transmitted through the mass 
of shield, would be sufficient to destroy it wholesale, while 
smaller blows might be absorbed without much injury. 
When we know that every foreign iron fort that our ships 
might engage is made of chilled armour, and that bard 
armour is rapidly coming in on foreign ships, we see that 
very heavy guns have a great deal to recommend them ; 
and very heavy guns carry us in the direction of very large 
ships, if they are to be sea-going. This is the direc- 
tion in which we think things are again moving. 

Without, however, jumping at such conclusions yet, we 
may surely plead a case for a thorough trial of hard 
armour in this country. With the exception of two 
miserable blocks of metal cast before chilled iron had ever 
been successfully applied to armour, we have never fired 
once at this class of shield in this country. If our guns 
ever engage with foreign forts they will tire at this class 
of armour only, for nothing else exists—at all events to 
any extent. A good programme, consisting of trials against 
chilled iron and steel, or hard steel-faced armour, ought 
to go far in enabling us to succeed in the following objects: 
—First, to establish a basis on which to calculate the effect 
of fire against hard armour; secondly, to learn the relative 
value of guns, and make up our armaments accordingly ; 
thirdly, to learn the effect of our present service of projectiles 
against hard armour; fourthly, to develope the best 
description of projectiles for this work. Sooner or later 
something of this kind must be done, and surely the 
sooner the better. 


RESISTANCE ON RAILWAY CURVES, 


In fcllowing exactly the dictates of experience one treads 
a tolerably safe path; but it is hardly from engineers that 
we should expect so servile a course, though the expression 
“ experience is a better teacher than theory” finds much 
favour with some engineers who ought to be able to lay 
claim to a more independent and progressive policy. It 
was used on Tuesday evening at the Institution of Civil 
Engineers as a sort of Promethean warning that one 
inclined to make a theoretical investigation should beware 
of any conclusions which would not be in perfect harmony 
with the received views of the practical man. Engineers, 
as much as those of any profession, have had to acknow- 
ledge their ignorance on subjects which their practical 
experience had led them to prophecy upon against the 
projects of some little-known man ~f advanced ideas or 
theoretical knowledge. They should learn now that even 
many years of experience will not always guide them in 
pronouncing a hasty opinion on carefully thought out 
investigations by younger men of more advanced times. 
They should remember that it is not those who have 
steadily observed the beaten track that have commanded 
things to progress, though they have themselves been on 
the whole more substantially successful than the innovator. 
Even railway men of long experience cannot always safely 
predict that departure from the dictates of that experience 
must be disadvantageous. 

A paper was read last week before the Institution on 
“ Resistance on Railway Curves as an Element of Danger,’ 
and was discussed last Tuesday evening. The subject is 
an old one, but the author had something new to say upon 
it; he approached it from a new point of view and in a 
most temperate manner. Usually it has been 1 
that the intensity of the pressure brought to bear against 
the flanges of railway wheels, and especially of er 
wheels, in passing round curves, has depended, as one chie' 


element, on the speed at which the curve is traversed; and 
a maximum velocity has been assumed in calculating the 
greatest derailing force to be counteracted by flanges. In 
considering the best form of flanges the same idea hag 
been followed as in the article by Herr Wobler, referred 
to in our impression for the 2nd March, 1883; but the 
author of the paper above referred to, Mr. J. Mackenzie, 
showed that derailment is as likely at slow speeds as at 
higher velocities, and that the danger of derailment does not 
necessarily apy relation to the curve radius. He has 
thus to appeal to some other cause than centrifugal 
tendency to account for the pressure against the flanges of 
the wheels on the outer part of the curve, and for the 
reason of the subsequent derailment. The active cause he 
finds in the adhesion of the wheels on the rails, which 
has to be overcome by the flanges, in correcting the 
tendency of pairs of wheels of the same diameter rigidly 
fixed to the same axle, to pursue a path tangential 
to the curve instead of following it. He says, “In 
the case of the wheel most likely to mount the rail, 
namely the outer leading wheel, this side pressure, at slow 
speeds, is principally caused by the resistance which the 
treads of the wheels oppose to the sliding motion which 
takes place in running round a curve.” Neglecting the 
effect of the conical form given to the treads of wheels, it 
will be seen, as is well known, that of a pair of wheels 
running round a curve, either the inner one must sli 
backwards or the outer one forwards, and this slipping is 
done against the adhesive resistance of the wheels on the 
rails. Mr. Mackenzie puts it thus: “In order to cause 
these sliding motions, the outer leading wheel flange exerts 
against the rail a pressure sufficient to overcome the adhe- 
sion or friction of the treads of the wheels; this pressure 
being exerted directly on the leading wheels, and trans- 
mitted to the other wheels through the medium of the 
engine framing acting as a lever.” This, it will be seen, is 
independentof thespeed at which the engineis traversing the 
curve, except that the friction may be less at high speeds ; 
and from it it follows that when the adhesion between the 
flange and the rail is greater than the weight upon the 
wheel the flange will rise and mount the rail. This would 
take place if the surfaces of contact were vertical, and 
wa Bg takes place much more easily with the inclined 
flanges which are always used. Generally, it may be said 
that a wheel, with flanges approximately vertical, would 
be caused to mount the rail by a side pressure bearing the 
same proportion to the load on the wheel which the load 
bears to the adhesion, while the pressure required 
diminishes rapidly with the increase of the angle of the 
flange inclination. Any one who bas travelled on a foot- 
plate, or watched an engine coming round a curve, will 
have observed the effect of this side pressure on the outer 
leading wheel flange, and the periodic forced slipping of the 
wheels resulting in the engine passing round the curve by a 
series of jerks transverse to the rail, indicating that the pres- 
sure against the flange of the outer leading wheel periodically 
increases until it is enough to cause that wheel to push the 
whole engine transversely. As pointed out by the author, 
“the point of contact between the flange and the rail being 
in advance of the centre of the axle, the motion of the 
flange at that point is downwards, imparting a downward 
pressure to the rail, and an upward pressure to the wheel, 
so that when the flange adheres to the rail the wheel rises, 
Thus the pressure which would cause the flange to mount 
the rail is not that which, with the wheel at rest, would 
force it over the rail in opposition to friction as well as to 
gravitation, but the very much smaller pressure which, 
when the wheel is at rest and the tread raised slightly 
above the rail, would cause friction sufficient to prevent its 
falling into its place again.” From what has been said it 
will be seen that the action described takes place on a 
curve of large radius just as it does on a small curve ; but 
with equal slackness of gauge, a greater distance will be 
traversed in the large curve before an equal pressure is 
brought to bear on the outer leading wheel flange. 

On the whole, it seems diflicult to upset the author’s 
argument, though in applying his reasoning in a calcula- 
tion relating to any given six-wheeled engine on a curve of 
given radius, and taking a normal coefficient of adhesion, 
it would be found that engines ought more frequently to 
leave the rails; but in applying the theory the whole of 
the modifying conditions must be taken into account, 
including the tractive force exerted, superelevation of 
outer rail, centrifugal tendency, effect of coning, weight on 
each wheel, wheel base, and gauge of rails, whether tight 
or slack; and it is noticeable that as applied to a case 
recently reported upon by the officers of the Board of 
Trade, the theory seems to apply very satisfactorily. It is 
useless to say that derailment is very uncommon, for in the 
annual Board of Trade report just issued one line alone 
records fourteen cases of derailment of passenger engines or 
vehicles, and another ten, both being lines on which 
flanges with considerable inclination are used. Altogether, 
a large number of cases of engines and vehicles leaving 
the rails is reported, and the comparative frequency with 
which engines do get off the road inevitably suggests that 
narrow escapes from derailment with some kinds of 
engines must be uncomfortably numerous, Experience 
leads us to feel that fixed wheels on parallel axles answer, 
on the whole, very well, but it must be admitted that were 
it not for the effect of custom, and were the subject 
approached anew with unfettered ideas, any engineer would 
be inclined to say that either loose wheels must be 
employed as they are on traction engines, or radiating axles 
must be used. ‘The latter affords the best solution of the 
difficulty, for there is no doubt great advantage in fixing 
wheels to the axles, The paper referred to shows the value 
of this system, and points to the great advantage derivable 
from the system of lubricating the flanges of leading 
wheels, as now largely done on the Continent, 


STEAMERS AND NATIONAL TRADE. 


A very interesting table has been issued in a parliamen 
intended to show the progress of British shipping. 

table shows the entrances and clearances of steam 8) hipping into 
the ports of the United Kingdom, and the proportion of the 


national steamers therein, and there are given 
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of other nations and their steamers, It may be summarised 
thus: In 1850 the steam tonnage entering and clearing from 
the ports of the United Kingdom was 1,802,955 tons, and last year 
it had risen to the large amount of 35,404,015 tons. In the first 
of the two years named that tonnage was 81°5 per cent. of the 
total, whilst last year, of the larger total the British steamers 
carried 81°9 per cent., so that we retain and slightly increase our 
proportion of the carrying trade to and from the country. The 
tables for other countries are not so complete, but Norway is 
shown to have increased the pruportion of the trade in and out 
of its ports, carried in its own steam vessels from 25 to 40 per 
cent. between the years 1870 and 1880. Sweden, on the other 
hand, shows a decrease in the proportion thus carried; Germany 
has an increase from 15 to 34 per cent; Holland an increase 
from 18 to 28 per cent; Italy’s steam service is practically 
stationary in its proportion; whilst the United States, which 
carried in its steamers in 1870 slightly over 33 per cent. of the 
trade to and from its ports, carried only 15°8 per cent. last year; 
finally, France carried in the year 1850 about 30 per cent., and, 
after considerable fluctuations, the proportion last year was 36°3 

rcent. These figures are instructive as showing the manner 
in which the chief maritime nations have managed to retain, 
increase, or lose part of their carrying trade; and it is singular 
that the fall is the greatest in the United States, which has 
hitherto been the best follower of protection. It will be as 
instructive to watch the future course of the trade in nations 
that seem inclined to adopt a similar policy; but it is not shown 
in the table that some of the nations that retain or increase their 
hold on their carrying trade have done so by the aid of British- 
built steamers, whilst with us it is the exception to find our 
vessels built abroad. 


RELATIVE DANGER FROM FIRE FROM ELECTRIC LIGHTING AS 
COMPARED WITH OTHER SOURCES OF LIGHT, 


Mvcu excitement and surprise has, it is telegraphed to a 
morning contemporary, been caused in Berlin by the New York 
telegram published in that paper and attributing the fire in the 
Parliament House of Quebec to the electric light. The official 
telegraph department of Berlin attaches so much importance to 
the news that it has communicated the intelligence to all parts 
of the country. Privy Councillor Dr. Werner Siemens, brother 
of Sir Charles William Siemens, of London, and equally cele- 
brated as an electrician, has sent to the National Zeitung a letter 
containing the following remarks on the question of electricity 
as a source of danger from fire :—“ It is,” he writes, “not at all 
impossible that the fire in the Parliament House at Quebec was 
caused by the electric light. The steam engines and their 
boilers, or the gas engine necessary for the production of the 
electric current, may very likely have produced the fire. But, 
besides this possible source, the special apparatus requisite for 
electric lighting are quite capable of producing fire unless they 
are constructed with the greatest care and knowledge. If the 
strength of the wires has been wrongly calculated, they may, 
under certain contingencies, grow red hot. The lamps them- 
selves, too, if improperly fixed, are likewise capable of being a 
source of danger. There are numerous companies now engaged 
in the extension of electric lighting which are without the neces- 
sary knowledge or experience. They are only aiming to make 
electric lighting as cheap as possible, and are overstepping the 
limits which are necessary to safety. Still, when the necessary 
precautions are observed, electricity is certainly much less 
dangerous than any other mode of illumination.” An extensive 
discussion on this subject will, it is anticipated, take place in the 
German press, 

CONCILIATION IN THE COAL TRADE. 

THROUGHOUT the first half of the week 5000 out of the 15,000 
miners affected in the South Staffordshire district were upon 
strike against a reduction in their wages of, upon the average, 
from 3d. to 6d. per day. The reduction had followed upon a 
drop in Earl Dudley's coal of 1s. per ton. By what is locally 
known as “the Birmingham agreement,” masters and men had 
alike agreed that wages should be determined by his lordship’s 
action. Now, however, the men contend that the agreement 
implied that before a drop in coal takes place it should be shown 
to their satisfaction that the step is called for. That the present 
drop is not called for they plead in justification of the strike. 
On Wednesday, in Wolverhampton, representative coalmasters 
and colliers debated the point, and came at length to the resolve 
that the men on strike should resume work upon the old terms, 
pending the arbitration of the rate to prevail throughout the 

ing three ths, and that during the three months a 
Wages Conciliation Board should be formed. The decision has 
the general approval of masters and men alike, for the Birming- 
ham agreement has placed both in the hands of one firm—a firm 
which it will probably be found would rather be without the 
responsibility. There is now a reasonable likelihood that as in 
the case of finished iron in the same district, wages in the coal 
trade there will soon be determined from time to time by the 
average of prices for different descriptions mined by a selected 
number of firms, This is decidedly a step in advance, 
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L’Année Maritime. Par Hexrt Durasster, Secretaire du Ministre 
de la Marine, 1880—1881. Paris; CHALLAMEL Arye, Editeur, 
chargé de la vente, des cartes, plans et instructions du dépot 
de la Marine. Rue Jacob 5. 1883. 

THE position of the author of this work would in itself 

make it deserve our attention. Apart from this, the shape 

and scope of it is striking. A review is taken of the pro- 
ceedings of all important naval Powers during the years 
dealt with in detail, and some more recent matters of 

Fa importance are discussed in the commencement of 

the work. The expedition to Tunis, the war between 

Chili and Peru, the Dulcigno demonstration, and the 

Colonial policy of France, England, and Germany, under 

the title of General Politics, are dealt with in the first 

chapter up to page 138, Thesecond chapter, from page 139 

to 214, is devoted to organisation, chiefly that of Triaet, 

but in the latter part of it the decisions of our own 

Admiralty are noticed ; then follow notes on the organisa- 

tion of Germany, Italy, Russia, Austria, Holland, Turkey, 

Denmark, and the United States. This chapter, though 

comparatively short, gives a great quantity of statistics— 

especially as to expenses, The third chapter, page 215 to 

382, is on matériel, dealing with the armaments of all the 

powers, Lists of the fleets, with their tonnage, guns, 

F ep &c., are given, also the experimental and new 

of fourth is on Naviga- 

» Page 383 8; and the fifth and last 

d last, page 399 to 
The grasp of the book is considerable. It is very well 

ted and valuable for reference, It is none the less 


interesting, but ratherthe more so, from the view taken of the 
large questions being an essentially French one. The pre- 
face is the most popular part of the work. In this inter- 
national politics are discussed, questions up to the present 
time being dealt with. An English reader cannot but be 
struck by the continual reference tothe power and designs of 
Prince Bismarck. To prevent the power of Russiafrom deve- 
loping itself according to the provisions of the treaty of San 
Stefano, Bismarck succeeds in pushing Austria, Germany’s 
ally, into Bosnia and Herzegovina, occupying Novi-Bazar 
and the port of Salonica—Russia, and the most formidable 
obstacles between Germany and the Mediterranean, being 
thus pushed away to the East. By the treaty of Berlin, Bis- 
marck had drawn all the threads for working the Eastern 
question for the future into his hand, and he worked them 
wonderfully, according to M. Durassier. The disturbances 
in Egypt are to be attributed to him, and played his 
game for him in the following way—they made the 
Eastern question more essentially one for Europe to settle. 
Apart from this, however, the policy of Germany and 
France is shaped by a spectre which is ever before each of 
these Powers. The French spectre is a second irruption of 
German invaders, The specire which haunts the brain of 
Bismarck is the revenge of France. Both countries appear 
to dread rather than court war. What each may lose is 
apparently at present more before them than what each 
may win. We wish this sensible view may long continue. 
Bismarck, then, does not seek to attack France, but to 
isolate her. The Egyptian complication was admirably 
adapted to effect thisend. If France evenallied herself with 
England, she would engage her army in distant operations, 
distract her attention, and also enable the great chancellor 
to judge of her military condition. Then Russia would be 
brought into antagonism with the policy of France, for the 
latter would be united in her Eastern policy with England— 
Russia’s rival in the East—and thus the two great Powers 
would be separated, whose union Bismarck most dreads. 
France, who has Sedan to revenge; and Russia, the 
reversal of San Stefano. Further, Italy, sore already at 
France’s success in Tunis, would be further offended, and 
so drawn closer to Germany ; while, under any circum- 
stances, fanaticism and trouble would give France some 
work on her hands in her North African provinces. The 
success of the English in Egypt was so rapid and complete as 
to disappoint Bismarck in a great measure—a disappoint- 
ment which is considered to be apparent in spite of the state- 
ments to the contrary of the English press,and of Bismarck’s 
celebrated observation of Germany’s interest in Egypt not 
being worth the life of a single Prussian grenadier. M. 
Durassier approves of the French expedition to Tunis, and 
advocates principles which we think uncomfortably war- 
like ; so that we fear that he does not, after all, bear his 
spectre in mind as much as we could wish. However, the 
book must be read to be appreciated, and we do not propose 
to spoil its reading by offering any further remarks on it. 


Treatise Relative to the Testing of Water-wheels and Machinery, 
with various other Matters Pertaning to Hydrodynamics. By 
James Emerson. Springfield, Massachusetts : Messrs. Weaver, 
Shipman, and Co. Small 8vo., 364 pp. 1881. 

WATER-WHEELS, and turbines in particular, have for 
many years been in such | .rge demand in the States that 
inventors with “dodges” fur improving the efficiency of 
turbines have been almost as numerous, and their inven- 
tions as wonderful in their promises, as those of nostrum 
doctors. Much money was thus wasted by purchasers on 
useless wheels with extraordinary claims, until it was 
learned that buyers must either have a new wheel tested 
independently or must purchase well-tested forms. This 
seems to have led to the business of the author of this 
curious book—which is that of testing turbine wheels with 
the aid of a specially constructed testing water chamber 
and tail race and a dynamometer, which he calls “an 
instrument for weighing the power.” 

The book is a curious mixture of valuable experimental 
data, sound and unsound theory, and contempt for mathe- 
matical demonstration or investigation. The book is as 
unsystematic as possible, and has the appearance of having 
been compiled by the printer from scraps sent in by the 
author at odd times. It consists chiefly of the results of 
tests of a large number of turbine wheels by different 
makers, Most of these wheels are illustrated, but the 
engravings are not good, and are too small to show the 
wheels clearly. The author’s special experience leads him 
to hold a sort cf contempt for an engineer who calls him- 
self an hydraulic engineer who has not spent years testing 
turbines ; but while he places a very low estimate on 
higher theoretical knowledge, he does not reject the 
writings of some theorists, including Wiesbach. Besides 
his description of his method of testing turbines and the 
results of tests—a vast number. of which, it may be 
remarked, are far too high to please Mr. Donaldson—he 
ee some results of tests of power required by various 

inds of machinery tried by him. The book, however, is 
so ill-arranged, and printed in such small type, that, in 
spite of the useful matter which it undoubtedly contains, 
it is anything but a pleasure to look to it for information, 
especially as its index is very imperfect. 
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TRIAL OF COMPOUND PUMPING ENGINES. 


We have received from Messrs. Simpson and Co., Grosvenor- 
road, Pimlico, the following particulars of an official trial of two 
independent rotative compound beam engines, each working a 
double-acting four-valve piston pump, constructed by Messrs. 
Simpson and Co. for the West Middlesex Waterworks, Hammer- 
smith. These are compound Woolf beam engines, the high and 
low-pressure cylinders being on the same side of the beam and 
opposite to the crank. The pump, which is double-acting with 
four valves, is placed at the end of the beam opposite to the 
cylinders. The cylinders are completely steam jacketted with 
boiler steam, the low-pressure cylinders have separate steam and 
exhaust valves. The coal used was Nixon’s Navigation Welsh, 
obtained from Messrs. William Cory and Sons, and was of very 
good quality. Three boilers were used on the trial, each 6ft. 
diameter by 28ft. long, the flues being 3ft. 6in. diameter, and 
each fitted with six Galloway tubes. The feed-water was taken 
from the hot well and pumped direct into the boilers. The 
leading dimensions are as follows :—Diameter of small piston, 
2ft. 5in.; stroke of small piston, 5ft. 5in.; diameter of large 
piston, 3ft. 11Jin.; stroke of large piston, 8ft.; diameter of main 
pump, lft. 5}gin.; stroke of main pump, 8ft. The engines were 
each to pump 3,456,000 gallons in twenty-four hours, and the 
duty to be done under the contract was not to be less than 96°4 
million foot-pounds per 112 lb. of coal, after 5 per cent. had been 
deducted from the pump displacement. 


Observations Taken. 


é ii 3 Tempera 
Date of trial. (38 8/85 4! 
| 8 als is | | 
A gs a ? 
& | 43 
1883. lhrs | feet. | Ib. | in. | in | deg. | deg. | Tons. 
February 7th ..| 24 | 7 |25,920/ 187°7| 50 | | 8°877 
» 9th ..| 24 | 8 |26,925| 187-2| 50 |20-6'28°1| 46 | 77 | 8425 
Results, 
engine. S OFS 2222s £39 
| 
7 164°35 | 1°91 | 116-1 | 206-47 | 1°53 | 4,160,913 
| 
8 166°46 1°92 115°5 206°2 1°55 4,225,926 
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| | Duty per Gallons of temperature of 
423 water 2.2 hot well per lb. 
| umped 5% of coal, exclud- 
© in 24 523+ ing jackets 
S | Ze 5 which circulated 
A | 2, back to boilers. 
| | 1b. ‘Foot-peunds | Ib. Ib. 
7 | 178-00 | 1°821 | 121,779,242 4,379,903 | 14°58 9°54 


8 | 175°19 , 1°825 121,512,329 4,448,343 | 14°78 9°53 

Mr. Thos. Hack, engineer to the chairman and board of 
directors, in his report says :—“I beg to report upon the trials 
made for duty of Nos. 7 and 8 engines. These engines were 
constfucted by Messrs. Simpson and Co., under contract, and 
according to specification ; they were guaranteed to perform a 
certain duty, viz., not to consume more than 2°3 Ib. of best Welsh 
coal per horse-power per hour, Messrs. Simpson and Co. being 
under a heavy penalty for every tenth of a pound of coal per 
horse-power per hour consumed in excess of the guaranteed 
quantity. The engines were to discharge at least 2400 gallons 
per minute, the quantity of water to be measured by the dis- 
placement of the pump pistons, minus 5 per cent. The first 
trial with No. 7 engine took place on the 7th inst., commencing 
at eleven o’clock a.m, and continued for twenty-four hours, 
ending at eleven o’clock a.m. on the 8th inst. The engine made 
25,920 strokes, or an average of eighteen strokes per minute, and 
pumped 4,160,913 gallons of water, an average of 187‘7ft. high, 
and consumed 3 tons 7 cwt. 2 qrs. 4 lv. of coal, which gives a 
result of 1°91 Ib. of coal consumed per pump, or usefully exerted, 
horse-power per hour, being 17 per cent. less than the guaranteed 
quantity. The result is equivalent to a duty performed of 
116,100,000 Ib. of water lifted 1ft. high with 1 cwt. of coal; the 
pump horse-power was 164°35, and the indicated horse-power 
206°47. 

“ The next trial, with No. 8 engine, took place on the 9th inst., 
commencing at 12 o’clock noon, and continued for twenty-four 
hours, ending at 12 o’clock noon on the 10th inst. The engine 
made 26,325 strokes, or an average of 18°28 strokes per minute, 
and pumped 4,225,925 gallons of water an average of 187-2ft. 
high, and consumed 3 tons 8 ewt. 2 qrs. 01b. of coal, which 
gives a result of 1°92 1b. of coal consumed per pump horse-power, 
being 164 per cent. less than the guaranteed quantity. This 
result is equivalent to a duty performed of 115,500,000 Ib, of 
water lifted 1ft. high with 1 cwt. of coal; the pump horse-power 
was 166°46, and the indicated horse-power 206°2. I consider the 
duty performed by both engines to be most satisfactory. 

“The trials were conducted under my immediate superinten- 
dence, with four assistants, the stokehole and engine house re- 
maining in the custody of the company during the whole of the 
trials. The coals were very carefully weighed into the stoke- 
hole, and after a sufficient quantity had been weighed in, the 
doors were locked and the keys taken charge of ; the remaining 
coals not used after the trial were also properly weighed back, 
and the scales were carefully tested before and after the trials, 
The fires at the commencement and close of the observations 
were equally charged with coal, and every precaution was taken 
to render the trials in every way reliable. The pressure gauge 
on the main and well gauge had to be registered every five 
minutes, to arrive at the average head of water. The working of 
the engines during the trial was very satisfactory ; and it is also 
of importance to know that the engines were pumping cn the 
average upwards of 20 per cent. more water, and during part of 
the time even as much as 35 per cent. over the contract quantity, 
a result utterly impossible to obtain with a Cornish engine.” 

Messrs. Simpson add :—“ The contract for these engines was 
very stringent, for not only had the pump piston and valves to 
be proved quite tight to the engineer's satisfaction before the 
trials, but 5 per cent. was to be deducted from the pump dis- 
placement. As this is not usually done, we have given in the 
following table the results without deducting the 5 per cent., in 
order that a comparison may be made between the trials of these 
and other engines. The pump pistons and valves were tested 
and found quite tight under the full head before the trials, and 
there can be no doubt but that the pumps delivered a quantity 


of water equal to their displacement, 
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IRON BRIDGES ON THE CITY RAILWAY OF 
BERLIN. 


THE construction of a railway, where it passes through the heart 
or the outskirts of a town, always presents many points of 
interest, from the very ial character of the works. The great 
cost of the land, the necessity of sparing existing property as 
much as possible, the requirements both of the travelling and 
the non-travelling public, produce a set of conditions entirely 
different from those which obtain in ordinary country work. 
Among these conditions, one of the most important is the con- 
tinual occurrence of bridges to carry the railway—if an over- 
head one—across the streets, &c., which cross its path ; and the 
design and erection of such bridges, so as to afford a safe 

for the traffic, with the least temporary or permanent 
inconvenience to the neighbourhood, is a problem of much 
delicacy. The various modes in which it has been solved in the 
case of the Stadtbahn, or City Railway, of Berlin, have been lately 
described by Herr Rumschittel, before the German Society of 
Mechanical Engineers ; and of these we propose to give some 
account. 


and the slee 
do away with the hammering noise previously heard, which may 
be ascribed to the beating of the rails against their supports ; 
but the thundering sound, so familiar when a train crosses an 
iron bridge, was the same in both cases, With the lattice bridge 
there was also a sort of rattling noise, apparently due to the 
vibration of the comparatively light members of the structure. 
On the other hand, the notion that the thunderous sound is due 
to vibration of the plate web was disproved by its being audible 
with the lattice bracing. It was therefore decided to experi- 
ment on the flooring, for which purpose the planking was 
entirely removed in one bridge, while in the other it was covered 
by a layer of gravel about Sin. thick. It was found that the 
former change practically suppressed the noise altogether, while 
the latter deadened it considerably. It appears, therefore, that | 
| the chief cause of this noise is the vibration of the flooring, and 
that a thick layer of gravel, by deadening the vibration, deadens the 
noise at the same time. The same conclusion has been arrived 
at on the New York Elevated Railway, where, however, they 


The result of the latter arrangement was to | ing as well as from the buckled plates. In the second, the tro’ 


have solved the problem by taking away the flooring altogether. 
As a result of these experiments, two special designs for city 
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irders increase the weight largely, and make the agree of 
~ sleepers very difficult. aes any alteration in the posi- 
tion of switches and crossings, after they have once been laid 
down, becomes impossible. In spite of these difficulties, 
however, the system has been a) pli to seven or eight of the 
bridges constructed along the line. It may be observed that 
the use of Mallet’s buckled plates, for the fleoring of bridges, 
though common in England, not been much taken up in Ger. 
many—the reason being a fear of the excessive weight which was 
supposed to be necessary, according to the rules given by Rankine 
and others. On the present occasion a number of tests were 
made of these plates by means of a lever apparatus capable of 
putting on a load of 45 tons. These experiments, which have 
been published in the Zeitschrift fiir Bauwesen, 1880, gave such 
extremely favourable results that the system was adopted for all 
the remaining bridges on the line, some fifty in number. 
arrangement of the flooring in such bridges is shown in 
Figs. 3, 4, and 5, and is very simple. All that is needed is to 
arrange the main girders, cross girders, and longitudinal bearers, 
in such a way as to leave oblong openings of suitable size, into 
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Of all the conditions which have to be observed in what we bridges were worked out, as shown in cross section Figs. 1 and 2 | 
may call a street railway bridge, the following are the most im- | In Fig. 1 the rails rest on longitudinal iron sleepers, and there 


portant :—(1) The road must be absolutely water-tight, so 
that no moisture may descend through it and fall into the street ; 
(2) there must be as little noise as possible when a train is pass- 
ing ; (3) the outside appearance must, if possible, be pleasing. 

Of these conditions the first can be secured without the 
need of any great amount of extra material ; but the second, 
i.e., the diminution of noise, always means a considerable addi- 
tion to the weight .f the structure. In order that this might 


STALLSTRAFLES Bripoe. 


are iron cross girders, blocks of wood being interposed between 
the two. The water-tight casing is provided by means of thin 
iron sheets dished in the middle; any moisture settling in 
| the centre of these runs through holes about 1ft. apart into a drain 
| below, which conveys it into a main drain, and thence through the 
| abutment to a well. A layer of gravel is spread on these sheets 
| to deaden the noise. In Fig. 2, which represents the viaduct 
| over the Museum Island, the permanent way rests on a mass of 


be as small as possible, special experiments were instituted by 
the engineers of the Berlin Railway, to determine, first, where 
and how the noise is occasioned; and secondly, by what means 
it may best be suppressed. Two neighbouring iron bridges on 
the Berlin Verbindungsbahn were chosen for these experiments. 
The one was a lattice bridge, with vertical and diagonal braces, 
the other a girder bridge with plate webs. The first object was 
to determine whether the mode of laying the rails had any effect 
as to noise. For this purpose the rails in one bridge were bolted 
direct to longitudinal sl of wood, whilst in the other th 

were attached by clip bolts to cross sleepers; layers of felt, de | 
and paper being placed in succession between the foot of the rail 
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gravel—not shaded in the section—which is carried in trough- 
shaped longitudinal bearers, 16in. wide. In this gravel the lon- 
gitudinal sleepers are sv embedded as to have their feet 
equidistant from the two sides of the trough, while the top of 
the sleeper is level with their upper edges. Between the bearers 
are buckled plates, covered with a thin layer of gravel to deaden 
sound. In the lowest parts of these, and of the trough girders, 
are holes, by which the water passes into drains conducting it to 

| the abutments as above. 
Both constructions have proved satisfactory ; but the first has 
| the disadvan that the wooden blocks are difficult and costly 


' to maintain ; that the water does not get away from the hang- 


Fic. 10. Scale 1 : 200, 


which the plates can be dropped and secured by rivets. The 
plates were for the most part 14m. square—say 5ft.—and 5 to 
6mm. thick—say 0°2in. The depth of the layer of gravel laid 
on them was about Sin. The three designs, Figs. 3, 4, and 5, differ 
chiefly in the number of main girders ; in of them room is 
given, as it is over the whole railway, for four lines of rail, with 
a footpath between. The sleepers, whose cross section is not 
shown in these designs, are throughout of the Haarmann type. 
To protect the buckled plates from rust they are coated with 
zine, and on the top are—most of them—painted with three coats 
of oil paint. In all cases they are covered immediatei:y with a 
layer of asphalte, into which sharp gravel is trodden before it is 
dry, to prevent any sideways shifting of the ballast on the top. 
It will be seen that in all the designs the rails can be laid at 
almost any level as compared with the main girders; a fact which 
greatly facilitated the keeping of the general level of the line 
while passing over so large a number of bridges. 
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The third condition mentioned above, namely, the outside 
appearance of the bridge, depends mainly on the arrangement 
of the main girders, and the construction of the footway brackets 
and other parts visible from without. The ent of the 
main girders was settled according to the conditions imposed in 
each case by the span, the headway, and the appearance ; also 
in some cases by the necessity for doing away with noise. 
Where these conditions permitted arched ribs were adopted ; in 
other cases parallel girders, sometimes with lattice bracing, some- 
times with plate webs. The variations in the spans, headways, 
and angles of crossing in the different bridges compelled a 
separate study to be made of each; and this enabled a great 
variety in outward appearance to be attained without extra cost. 

ed bridges are divided into three classes, according 
to the form chosen for the girders. The first is that of 
elastic ribs with vertical spandril-members. It was chosen for 
three bridges, of which two are shown ; Fig. 6 representing half 
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bridge over the Spree, 50 metres wide, and Fig. 7, half of the | and flanges, the reason being that there is here only one main | 


rab over the Kupfergrabe. Both consist of arched ribs, hinged | girder to each road, while in all the other bridges there are 


at the springing, vertical spandril-members, and cross girders rest- | two. These stiff girders have the advantage that they make no 
ing on the latter. In the former the ribs are of lattice form, with | noise whatever as a train passes, and also that the masonry in 


triangular bracing ; in the latter they are ordinary plate girders. the piers can be considerably reduced, or replaced, as in this 
In both cases the main girders were made to divide at the | case, by round pillars. The bringing together of the ends of 
crown of the arch, so that they could be brought to the place in | the girders, so as to make one pillar serve for two, gives them 
halves, and there put together without difficulty. The Spree | the appearance of being continuous, which, however, is not the | 
bridge, Fig. 6, carries, besides the four main lines of railway, a | case, The plate girder bridges offer little which is remarkable. 
siding and approaches to the Friedrichstrasse station ; it has six As the height of the railway above the ground was an impor- 
main ribs, while the two other bridges of the same class have | tant factor in its cost, it was desirable to keep the rail level as 
eight. The second class consists of bridges with inelastic ribs— | low, and therefore the girders as shallow, as was consistent with 
ie., not hinged at the springing—and with the spandrils filled in | safety. For this purpose the arrangement of shallow continuous 
with bracing. It is divided into two sub-classes, according as | girders suppo by pillars at the edges of the footpaths was 
the bracing is inclined, like a Warren truss, or consists of adopted for about forty of the bridges. In these, however, there 
verticals and diagonals. The former class is resented in | was still considerable variety. The pillars were all constructed , 
Fig. 8, showing the bridge over the Stallstrasse. To provide | with sockets at the bottom of the shafts, which rested on spherical | 
for the convenient attachment of the braces, both the rib itself | pivots forming the tops of the pedestals, asin Fig. 13. They were | 
and the horizontal girder are made of T form, while the braces | also so arranged that if there were any = in the foundations | 
are all of H section, both for the sake of appearance and to avoid | the level of the top of the pillar could be maintained by inserting | 
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KogNIGSTRAFSEN BRIDGE. 


view of the arched bridge over the Friedrichstrasse, as an 
example of the general effect aimed at in the construction of the 
bridges on this important railway. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS, 


(From our own Correspondent. 
THE manufactured and raw iron branches keep quiet. There are 
not many large orders on the market, and both buyers and sellers 
are just now acting with caution. 
; e impression is less general this week than last, however, that 
iron prices will be affected to much extent by the drop in coal. 
All-mine pig makers urged on Change this—Thursday—afternoon, 
in Birmingham, that present prices are not so high as before Earl 
Dudley advanced his coal last October, and which advance has 
only this week been officially taken off, by from 2s. 6d. to 53. per 
ton, Marked bar makers point out that when at the beginning of 
last February they brought down prices 10s. per ton, there hed 
been no ing fall in coal. 
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rattling. These girders, like the former, are divided into two a packing-piece between the shaft and the pivot. 


Figs. 11, 12 
halves at the crown for facility of erection ; and the modes and 14 show three types of these columns,. the last being of & 
of junction, both there and at the abutments, are peculiar. At highly ornamental character. The type of Fig. 11 was the most 
the crown a dead butt joint was made in the flange plates, to | widely employed. The ornamentation of the elevation of the 


transmit the horizontal thrust, a light fishing plate being rivetted | main girders was chiefly attempted by means of the footway 
underneath. The vertical stresses are transmitted through | brackets and parapets, but in some cases a pattern was painted 
spring plates of steel, so formed as to allow a rising or sinking | in the space between the brackets, or an ornamental frame of 
of the crown according to temperature. At the abutments the | half-round iron was rivetted on to the web, At the crossing of 
lower member of the rib makes a dead butt joint against a cast | some of the principal streets—eg., the Charlottenstrasse, 
iron bearing plate, and is at the same time stiffened by plates | Hardenburgstrasse, and Kénigstrasse—the bottom flanges were 
rivetted at eachside. This arrangement also allows movements made with a camber, so as to give the appearance of arches 
due to temperature to occur, without greatly increasing the resting on the pillars and abutments. The effect is shown in 
strains, All the bridges of this class have eight main ribs. Fig. 15. These girders were so made that they could be brought 
There are seven lattice-girder bridges for the longer to the place of erection in two or three lengths, and rivetted up 
spans, and six plate-girder bridges crossing streets, &c., of | when in place. It may be added that the covering of the whole 
moderate width. The former include the viaduct over the _ area of the bridge with buckled plates made any provision of 
Museum Island, with seven — the bridge over the Hum- | wind-ties unnecessary, which is the more desirable as they are 
boldt Dock, with five spans; the Bellevue Bridge over the Spree, | always found after a time to become noisy. The number of 
with three spans, &c. In designing the main girders for these main girders, and the space between them, varied greatly. They 
great care was taken to choose the simplest system, and avoid were most numerous in the bridges adjoining the terminal 
parts which would be likely to rattle. All the girders have stations of the line, where the points, crossings, &c., were very 
parallel flanges, but otherwise differ considerably. Two of them | thick on the ground, and required special supports. The para- 
have vertical struts and diagonals in tension, one of them | were chiefly of cast iron, though occasionally of wrought 
i ion in the end spans. The | iron, A richly ornamented and pierced cast iron parapet 
i the advantage that it is not too stiff to accommodate itself to the 
filling of the were made 0’ Figs. 16 an 
here the represent a in the Charlottenstrasse bridge, 
are straightened by vertical struts and the others by ties. The oe 18 and 19 a parapet and footway used in the — 
Bellevue bridge has very strong members both in the bracing ' over the new Promenade. Lastly, Fig. 20 gives a i 


bracing ; 
which have their vertices downwards 


Steel makers give a better report of trade than a few weeks ago, 
for the galvanisers continue to buy with rather more freedom. 
~~ firm to-day boasted of sales last week amounting 
to tons. Black sheet makers quoted singles £7 10s. upwards, 
and doubles £8 and on. 

> ed bar” makers are unable to re much improvement 
in the demand for either bars, sheets, or p tes, 

Sheets and plates rolled by the second leading house in the trade 
—Messrs. William Barrows and Sons—were to-day quoted :—Sheets, 
to 20 w.g., £9; 21 to 24 w.g., £10 10s.; 25 to 27 w.g., £12; best 
sheets, £1 10s. extra; double best ditto, £2 10s. extra; best 
charcoal sheets, £10 5s. Plates, B.B.H., not exceeding 15ft. long, 
nor 4ft. wide, nor 4 cwt. each, £9; best boiler ditto, £9; double 
best ditto, £11; treble best ditto, £12; extra treble best ditto, 
£15; and charcoal ditto, £19 5s. Best angle, T, and rivet 
iron of the same firm was £9 10s., and double best angle and rivet 
iron, £10 10s. 

The quotations of the New British Iron Co. were :—‘‘ Lion” 
bars, £7 10s.; ditto hoops, £8; and ditto sheets and plates, £9. _ 

Medium and common bar makers are fairly e |, in muca 
part for the colonies and foreign markets. Sen of the former 
quality are £7 to £6 15s. ; and of the latter, £6 10s. to £6. 

Inferior descriptions of finished iron were quoted :—Hinge strip, 
£7 10s.; gas strip, £6 5s., £6 15s., and £7 5s., according to quality; 
sash iron, £8 5s.; tack sheets. of 18 w.g., £7 10s.; and tank 


has | 20t thinner than 13 w.g., £7 10s. Some taakers of gas an loco- 


motive strip refused to quote, except against specifications. 

The demand for foreign pigs has now become as tame as the 
demand for natives. Prices are ae easier. Northamp- 
ton pigs are 45s. as a minimum deliv to stations in this district, 
onl Wechgehiven 47s. 6d. as a minimum. Native cinder pigs are 
38s, 9d. to 40s.; part-mines, 45s, to 50s.; and all-mines, 62s. 6d. to 
65s, Hematites of west coast and Welsh makes are nominal at 
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“ searcely anything doing, Derbyshire and Middlesbrough being 
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ype to 65s. Some descriptions are reported to be selling 
at 

Mr. E. Fisher-Smith, agent for the Earl of Dudley, issued, on 
Tuesday, circulars announcing a drop of 1s. = ton in all classes of 
coal, but leaving slack unaltered. His lordship’s prices now be- 
come : East of Dudley, furnace sorts, 10s. per ton; forge, 9s. ; 
steam, 9s. ; Heathen coal, forge, 10s.; new mine coal, 9s. 6d. 
West of Dudley, best household, 13s.; furnace, 9s. 6d. ; and 
steam, 8s. 

This drop, under the Birmingham agreement, carries a fall in 
colliers’ wages of 4d. per shift in the thick coal seams, and 2d. per 
shift in the thin coal seams, leaving wages at 3s. 4d. and 2s. 5d. 

r shift respectively. Against this reduction the colliers in the 

udley and some of the surrounding districts came out on strike 
yesterday (Wednesday) morning. On the afternoon of that day 
an important conference of representative coalmasters’ and miners’ 
delegates was held in Wolverhampton, as determined upon 
last week, to consider the wages question. Mr. Smith was 
unavoidably absent. That he should have reduced prices in 
advance of the meeting was greatly complained of. 

After three hours’ debate it was resolved that the men be allowed 
to resume work at the old rate of wages, that the present dispute 
be referred to arbitration, and that Mr. Smith be asked to suspend 
the operation of his circular for a fortnight, by which time it is 
hoped the arbitrator will have given his decision. It was further 
resolved to give three months’ notice for the abandonment of the 
Birmingham agreement, under which Earl Dudley’s action from 
from time to tame now regulates wages; and that steps should be 
taken for the formation of a Conciliation Board in the South 
Staffordshire coal trade for the future regulation of prices and wages. 

As Change closed it was generally understood that Earl Dudley’s 
agent, Mr. E. Fisher Smith, had declined to make any promise to 
suspend the circular. This information, however, was not suffi- 
ciently definite to lessen the uncertainty as to coal rates, and had 
no effect upon iron prices. 

So great is the activity amongst the cable and anchor firms on 
home and export account, that Lloyd’s Government Proving House 
at Dudley have of late been oppressed with work, and are now more 
than doubling their capacity. 

Agricultural implement and machinery makers find their posi- 
tion sensibly better now that the weather has taken up. Some 
firms are unable to fill orders with the needed haste. Cultivators 
are the implements chiefly selling. The harrow season, which is 
now almost over, has been a fair average. Horse-rakes and hay- 
makers will soon be occupying the attention of the chief firms. 
Tron os and hurdle-makers report themselves steadily 
engag 

While many of the nut and bolt firms are complaining of a want 
of orders, others are busily employed, having some large foreign 
contracts under execution for various kinds of railway fastenings. 

In the Brierley Hill and Kingswinford colliery districts nearly 
two square miles of mine have been for a long time flooded by 
underground water. On the 30th ult. a pumping plant was set to 
work to drain the Bromley pound, which is part of this area. The 
plant has been laid down at a cost of about £20,000, by Mr. John 
Raybould, colliery proprietor,-and is capable of raising 1000 gallons 
to surface per minute, or 6500 tons every twenty-four hours. The 
engine is the work of Messrs. Hathorn, Davy, and Co., the Leeds 
engineers ; but its six boilers, each 40ft. by 6ft. 12in., were made 
in this district. The engine is one of Messrs. Hawthorn’s patent 
horizontal compound pumping types, of from 150 to 200 nominal 
horse-power. The low-pressure cylinder is 60in. diameter, and the 
high-pressure 33in. The stroke is 10ft., and the working speed six 
strokes to the minute; connection with the pumps is direct. The 
bucket lifts are 16}in. diameter, and the plunger 16in., both having 
a 10ft. stroke. 

In North Staffordshire the finished iron trade continues quiet. 
Prices, however, are fairly firm, crown bars remaining at £6 10s. to 
£7 15s. per ton. The pig iron and ironstone trades are also tame. 
A strike is feared amongst the colliers if the masters persist in 
their notice for a drop in wages. 


NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 

Manchester.—There is still a complete absence of any animation 
in the iron trade of this district ; the actual busi doing conti 
extremely small, and there is no indication from the few inquiries 
which come into the market of any disposition on the part of buyers 
to place out orders. Nominally there is little or no giving way on 
the part of makers so far as their quoted rates are concerned, but 
the tendency of the market is downward, and to effect any sales of 
weight, concessions upon current prices would be necessary. 

At the Manchester market, on Tuesday, I could hear of no sales 
of any importance being made either in pig or manufactured iron. 
For local brands of pig iron, makers were holding for their late 
rates of 46s. for forge, and 47s. for foundry, less 24 per cent. 
delivered equal to Manchester, but they were unable to book any 
orders at these figures, and deliveries on account of contracts, 
although still tolerably heavy, are not sufficient to take away the 
whole of their output. In district and outside brands there is also 


practically out of the market, in face of the low price of Lincoln- 
shire, and the demand for Scotch iron is affected in the same 
manner. For delivery equal to Manchester, Lincolnshire forge 
iron can be bought at about 44s., and foundry qualities at about 
46s. to 46s. 4d., less 24 per cent., but even these figures do not 
bring forward orders of any importance. 

In the finished iron trade transactions continue ona very limited 
scale. Home requirements show no development, and the demand 
for shipment keeps only very moderate. I hear that a large 
American buyer who is at present over here has given out some 
considerable orders for rails; but generally, orders for the United 
States are for the present being held in abeyance pending the 
coming into operation of the new American tariff. On some 
classes of iron it is thought the revised tariff will be found more 
favourable than the present duties; but opinions are so conflicting 
that it is scarcely possible as yet to arrive at any definite con- 
clusion. So far as prices are concerned, both the North Stafford- 
shire and the principal local makers still hold for £6 5s. as their 
minimum price for bars delivered into the Manchester district, and 
it is only in one or two of the lower class brands that sellers actu- 
ally offer at a figure under this. 

Judging from the reports I hear from some of the engineers and 
tool makers in this district, there is, if anything, somewhat of a 
falling off in activity in these branches. This, however, is not 
being felt in actual scarcity of work at present, but new orders do 
not appear to be coming in so freely as of late. 

I may refer to an opinion expressed with regard to the Ship Canal 
by not a few persons in the district with special facilities for 
forming a tolerably sound and correct judgment. By these 
persons a much less ambitious, and in their opinion more practi- 
cable scheme, would have been to have developed the present 
comparatively neglected river navigation to such an extent as to 
allow of vessels of about 500 tons getting up to Manchester with 


have already in a number of cases been made, is held back pending 
the course which may be taken with regard to a reduction in wages 
which is under consideration this week. The whole tendency of 
the market is, however, in a downward direction, and at the pit 
mouth the average prices are about 9s. to 9s. 6d. for best coals, 
7s. to 7s. 6d. for seconds, 6s. to 6s. 6d. for common house coal, and 
5s. 6d. to 5s. 9d. for steam and forge coal. Engine fuel keeps in 
fairly good demand, and maintains its price at 4s. 9d. to 5s. for 
burgy, 4s. to 4s. 3d. for best slack, and 3s, 6d. to 3s. 9d. for good 
ordinary qualities at the pit. i 

os keeps only moderate, with ordinary steam coal delivered 
at the high level Liverpool, and the Garston docks at prices ranging 
from 7s. to 7s. 6d. per ton. 

Barrow.—No change can be noted in any department of the 
hematite pig iron trade, except, perhaps, in the direction of an 
even quieter state of trade. There is a limited demand for iron, 
and prices are showing a still further tendency in a downward 
direction. It is proposed to reduce the output by blowing out 
furnaces and raising wages, in order to prevent cheaper prices being 
established, and at the same time. Mixed Bessemer is quoted at 
5ls. 6d. Steel in less active request- Heavy sales have been made 
in the past, and these are employing makers at the present. 
Stocks, however, are large. Iron ore quiet, at from 9s. per ton. 
Coal and coke steady. 

A petition for the winding up of the Parton Hematite Iron 
Company was heard in the Chancery Division of the High Court 
of Justice, on Saturday, before Vice-Chancellor Sir James Bacon. 
Counsel appeared and said that, since the first application to wind 
up the affairs of the company had been made, the order had been 
granted by the Palatine Court of Lancaster ; and that being so, the 
present petition would have to drop. 


THE SHEFFIELD DISTRICT. 
(From our own Ci 

On the 1st of May the principal coalowners in the Sheffield and 
South Yorkshire district reduced their prices by 10d. to 1s. a ton. 
The Sheffield Coal Company’s prices at the Birley collieries are 
now—hand-picked Silkstone branch coal, 12s. 1d.; best screened 
Silkstone house coal, 9s. 2d.; screened Silkstone ‘‘ seconds,” 
5s. 10d.; screened Silkstone nuts, 4s. 7d. Birley is three and a- 
half miles from Sheffield parish church, and the carriage brings the 
price up considerably. 

There is a fair amount of work in the armour plate mills. At 
the Atlas Works—Messrs. John Brown and Company, Limited— 
8in. *‘ Ellis” compound plates are being made for the Warspite 
and Imperieuse, both vessels of the barbette type. Four hundred 
tons of plates—curved—are on order for these ships. The 10in. 
plates for the Collingwood are being completed, and a heavy con- 
signment of 6in. plates for the Dmitri Dowskoy, the new Russian 
cruiser, are expected to be sent off this week. The Dmitri Dow- 
skoy is to be plated from stem to stern, and will offer no vulnerable 
point above the water-line. It is a sister ship to one for which the 
plates were last year supplied by Messrs. Charles Cammell and 
Company, Limited, the Cyclops Works. Messrs. John Brown and 
Company are also furnishing the plates for the look-out towers of 
the Colossus and Majestic—56 tons for each ship. Italy has not 
yet decided as to the armour plating for the Lepanto, but deck 
armour for that vessel, varying in thickness from 3in. to 5in. is being 
made at the Atlas Works, where heavy armour—l6in. to 19in.—is 
also being manufactured for the Italia. The main barbette, where 
the Italia’s guns will be fixed, is to have armour 184in. thick. 
Messrs. Charles Cammell and Company have also important orders 
in hand. They have secured the order for the bulkhead plates, as 
well asthe side armour, for the Rodney, and have started on the work. 

The Hoop L mark is likely to be fought out in the law courts 
this month. Messrs. Brades, steel manufacturers, Birmingham, 
have applied for permission to register ‘* Brades Hoop L warranted ” 
as their trade-mark, and the application is opposed by Baron de 
Giers, of the Leufsta (Swedish) mines, who claims the Hoop L 
Leufsta, and the Hoop L by itself. Several Sheffield steel manufac- 
turers have struck Hoop L, and claim to have done so for many 
years, Messrs. Brades state that in 1823 they produced 16 tons of 
steel marked Hoop L. Messrs. Thomas Firth and Sons, of the 
Norfolk Works, have at present the concession of the Hoop L 
Leufsta iron. 

In the file trade the employers have refused arbitration, and the 
men are determined not to submit toa reduction. A strike on a 
great scale seems imminent. 


THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

Tue Cleveland iron trade is still in a dull and stagnant con- 
dition, and very little business has been done, either by makers or 
merchants during the past week. Prices have, however, not 
sensibly fallen. At the market held at Middlesbrough on Tuesday 
last makers’ quotations varied from 40s. to 40s. 6d. for No. 3 g.m.b., 
but the former figure is the most that could be obtained from buyers. 

There is no animation in the warrants market; sellers are still 
offering them at 40s. per ton f.o.b, 

Messrs. Connal and Co. had on Monday night 79,441 tons of 
Cleveland iron in their Middlesbrough store, being a decrease of 
280 tons for the week. In their Glasgow store on the same date 
they had 581,241 tons. 

In the finished iron trade only a moderate amount of business is 
“og 3 done, and prices are rather easier. Ship plates may 
be had at £6 5s. per ton, common bars at phens £6, and 
shipbuilding angles at £5 15s., all delivered free on trucks at 
makers’ works, cash 10th less2) per cent. Puddled bars are £3 15s. net. 

It is possible that the restrictive arrangement made a short time 
since in connection with the finished iron trade may come to an 
untimely end. Messrs. Dorman, Long, and Co., of the Britannia 
and West Marsh Ironworks, Middlesbrough, who do not belong to 
the Board, endeavoured from the first to induce their men to con- 
tinue to work on Mondays. On Saturday last the men had a 

ting, and decided that they would work if their masters would 
give them an advance of 24 per cent. This Messrs. Dorman, Long, 
and Co. at once —_ to do, and accordingly the men worked as 
usual on Monday last. The subject is to be fully discussed at a 
meeting of the Standing Committee, and at another of the Board 
of Arbitration to be held at Middlesbrough on the 4th inst. 

The accountants’ certificate under the sliding scale which regu- 
lates the Durham miners’ wages was issued on the 30th ult. It 
shows that the net average selling price of coal for the three 
months ending March 31st was 4s. 10°20d. per ton. The present 
rate of wages will remain unaltered. 

The North-Eastern Steel Company is expected to be ready to 
start its works early in June. The machinery has mostly been 
tried under steam, and any weak points are being remedied. 

The members of the Iron and Steel Institute will have an 
copoly of visiting these works during their approaching visit 
to Middlesbrough. It is to be hoped they will by that time be in 
full operation. 

The new Siemens’ stecl plant just put down by the Consett Iron 


ease. Such vessels as these would be fitted with special appliances 
for loading or unloading in the river or the docks at Liverpool, and 
would be the means of effecting a cheap carriage of goods, which 
would secure the benefits sought for at a reasonable outlay. It is 
further urged that if such a scheme had been taken up by the 
present Mersey and Irwell Navigation Company, it would have 
come before the public with an assured prospect of success, 

The coal trade of this district is gradually but steadily assuming 
@ quiet tone so far as the demand for all classes of round coal is 


concerned, and with the pits barely kept working an average of 
five days a week, stocks are accumulating. The Manchester 
cvulliery firms have made no further material alteration in their 


prices since the reductions last month, and any general reduction 
in the West Lancashire district, wher i 8d. to 6d. 


ict, where concessions of 


Company will also be ready to start early in June. By all 
appearances the supply of steel in the market will soon be so t 
as to prevent any near prospect of an improvement in selling 
price. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE is a very good trade being done at present in the sale of 
pig iron for home consumption, but the warrant market has been 
very dull during the week, and prices show little variation. The 
demand for pig iron from the United States does not show any im- 
provement, and, chiefly in consequence of the reduced purchases on 
American account, the shipments to date are 11,000 tons less than 
they were last year. It is feared that our trade with the United 


States must be considerably smaller than for the past year or 
two. There are, however, indications of an improved business 
with some continental nations, which may help to supply the 
deficiency. Stocks of pigs are now being reduced very little in 
Connal’s stores, and the production has been somewhat increased 
by the blowing in of two additional furnaces. 

Business was done in the warrant market on Friday morning, at 
from 47s. to 46s. 11d. cash, and 47s. 24d. to 47s, 2d., one month ; 
the quotations in the afternoon being 47s. to 47s. 1d., an 
47s. O4d. cash, and 47s. 24d. one month. Transactions took place 
on Monday forenoon at 47s, to 47s. 1d. cash, and 47s, 34d. one 
month ; and in the afternoon at 47s, 1d. to 47s, 14d. eash, and 
47s. 34d to 47s, 4d. one month. The market was firmer on Wed. 
nesday, at 47s. 3d. to 47s. 4d. cash, and 47s. 5}d. to 47s. 64d. one 
month, To-day—Thursday—business was done at 47s. 4d. to 
47s. 54d. cash, and up to 47s. 8d, one month. 

There is not much change this week in the prices of makers’ iron, 
which are as follow :—Gartsherrie, f.o.b, at Glasgow, per ton, 
No. 1, 60s.; No. 3, 54s. 6d.; Coltness, 62s. 6d. and 54s. 6d.; Lang- 
loan, 63s. and 54s. 6d.; Summerlee, 60s. 6d. and 51s, 6d.; Chapel 
hall, 59s. and 53s, Gd.; Calder, 60s. 6d. and 51s. 6d,; Carnbroe, 
55s. and 49s, 6d.; 51s. and 49s.; Monkland, 48s. 6d. and 
46s, 6d.; Quarter, 48s. 3d. and 46s. 3d.; Govan, at Broomielaw, 
48s. Gd. and 46s. 6d.; Shotts, at Leith, 63s. and 56s.; Carron, at 
Grangemouth, 50s, and 48s.; Kinneil, at Bo’ness, 48s. and 47s,; 
Glengarnock, at Ardrossan, 54s. 6d. and 48s. 6d.; Eglinton, 49s, 
and 46s, 6d.; Dalmellington, 49s. 6d. and 48s. 6d. 

There is a continuance of good trade in the malleable iron 
department. The Coats Ironworks, which have been idle since the 
lease of them was surrendered by Messrs William Dixon, Limited, at 
the close of the past year, were — a few days ago by the 
Messrs. Goodwin, and will again be put in operation without delay, 
The past week’s sbiy ts of iron facturers from the Clyde 
embraced £15,000 worth of machinery, £3207 sewing machines, 
and £18,000 worth of other iron and steel goods. 

The coal trade in the West of Scotland is on the whole ina 
satisfactory position. It is true that at a few of the sale collieries 
in the inland districts there is scarcely so much activity as before, 
and a reduction of prices is notified. The smaller domestic con- 
sumption is affecting them ; but all coalmasters who do a regular 
shipping trade have still their hands pretty free, and the prices in 
their case have varied less than usual. In Fife and Clackmannan 
trade has been quite brisk during the week, heavy cargoes of coals 
having been shipped to the Continent. The Baltic trade has now 
fairly opened out, and at the chief ports the exports promise to 
be the largest for a number of years. The shipping demand has 
also materially improved at,Grangemouth, where close on 5000 tons 
were despatched since last report. Several vessels have been pre- 
vented from going to sea at Bo'ness by han. aga gales, so that 
the shipments from that port are considerably smaller than they 
otherwise would have been. 

At a meeting of the executive board of the Fife and Clack- 
mannan Miners’ Association, which took place at Dunfermline on 
Saturday, reports were submitted by delegates from the various 
collieries stating that trade had greatly improved during the past 
month, and that all the pits were now working full time. Mr. 
Weir, the secretary, advised that the men should at once make a 
demand for an advance of wages, and it was resolved to solicit an 
increase of 6d. per day, to come in force on the 14th May, 

The house-building trades are improving, and the men are 
endeavouring to procure advances of wages. 

During April the Clyde shipbuilding trade was very busy, there 
having been twenty-four vessels launched, with an aggregate of 
31,583 tons, as compared with nineteen vessels and 25,500 tons in 
the same month last year. The work of the four months amounts 
to seventy-seven vessels of 113,718 tons, against sixty-four vessels 
and a total tonnage of 93,408 in the corresporiding period of 1882. 
It is noticeable that sailing vessels figure very prominently among 
the launches, constituting over one-fourth of the entire tonnage put 
into the water. 


WALES AND ADJOINING COUNTIES 
(From our own Correspondent.) 

Carpir¥ at the present moment presents an aspect of unprece- 
dented activity. In addition to the usual exports of iron and steel, 
and the large imports of ore coming in from Bilbao, the coal trade 
was never so briskly carried on, and the Rhondda collieries are 
pouring down their thousands and tens of thousands tons of coal to 
the Bute Docks, where the shipping business is at high pressure. 
Nor is this all; the great task of constructing the new docks is 
being carried on with unintermittent ability. Seven steam navvies 
are in use, and these keep a large number of seven and 10-ton 
wagons briskly occupied, the 4-ton wagons being filled with 
two “scoops” of the useful adjunct to the navvy. Next to this 
undertaking in importance is the quarrying of stones for the docks 
in the Caerphilly district, which employs 500 men, and Morel’s 

ving dock and the extension of Bachelors, together with the 
enarth, and the extension and changes in the Taff, fill up a most 
promising picture of activity. 

Some promising movements are taking place in the iron trade, 
and amongst them I may note that Cwmavon is about to be 
restarted, Mr. Daniel taking a leading part therein. The iron 
trade is not buoyant, prices are unsteady and orders rather slow. 

The collieries lately sunk successfully at Cwmavon—Tewgoed— 
are the property of the Margam Tin-plate Works. 

I have no promising news in respect of tin-plate works. Prices 
continue low, and the last quotation—1l6s.—for coke plate is 
obtained with difficulty. There seems no vitality in the trade. 
Pontardulais works are at a standstill again for orders. 

Patent fuel, on the contrary, is in a good healthy condition, and 
the exports are increasing steadily. Last week Swansea exported 
over 7000 tons, and I hear that books are so full that prices are 
likely to advance. 

The shipping business of Swansea is satisfactory on the whole, 
though the new dock is not patronised so fully as it should be. 
Statistics show that last year 2808 vessels left Swansea with a 
tonnage of 818,478. This shows an increase over the preceding 
year of 101 vessels and 14,970 tonnage, as compared with 1881. 

I hear that the depression in the tin-plate trade has extended to 
Dowlais, and that the employés are under notice. The meaning of 
this is that a reduction is in contemplation. 

At the collieries in the Bedlinog Valley, belonging to Dowlais, 
the men are at present out on strike. The men want an extra 
allowance for working, as safety lamps and not candles are required, 
and up to the present the difficulty has not been adjusted. Pros- 

cts of a settlement amongst the Mountain Ash colliers are more 
avourable than they have been, principally from the conciliatory 
attitude of the proprietors. The question at issue is the employ- 
ment of a certain doctor, and asmall number of men have continued 
to thwart the others and cause a good deal of unpleasantness. 
There is now, however, hopes of a settlement. . 

Great interest continues to be felt in the Barry Dock question, 
and the evidence of Sir George Elliott against it is regarded as im- 
portant. In the construction of the new lines, the Pontypridd 
Caerphilly, and Newport, which is to be ready about July, he had 
the practical aid of a leading promoter of the Barry scheme, Mr 
Davies yay mew but since this scheme has been floatec he has 
been left by himself. Sir George’s protest against the scheme 
after the sanction of the railway of his which will, materially 
help to allay the ‘‘ congestion” of the Rhondda, is second only to 
the argument of the Bute Docks interest, that last year an expen- 
diture of half a million was sanctioned, which the granting of the 
Barry Scheme would materially affect. 

Two important companies are being floated—the Bristol Channel 
Express Company, with a capital of £20,000, in £10 shares, and the 
Penarth Steamship Company. Both are formed principally by 
Cardiff men ; and of the latter, the well-known Morel Brothers are 
——_ Six thousand tons of iron and steel left the Welsh 
ports week, principally for Canada and America, 
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THE PATENT J OURNAL. 
densed from the Journal of the i 
Patents. 

to our notice that some applicants of the 
Bales Department, for Patent Specifications, 
have caused much unnecessary trouble and annoyance, 
both to themselves and to the Patent-office officials, by 
iving the number of the page of Tue ENGINgER at 
o nich the Specification they require is referred to, instead 
of giving the 
th es, in place of turning to those pages and 

the of the Bpecifeation. 


Applications for Letters 
*.* When patents have been ‘‘ communicated.” tho 
pat was address of the communicating party are 
printed in italics. 
24th April, 1883. 
9059. Rise &c., Frames, J, Young and E. 
iss, Mellor. 
oun Lamps, AC. Wells and R. Wallwork, 
Manchester. 
9061. Canvas Bectino, J. K. Tullis, Glasgow. 
9062. THERMO-ELECTRiC GeneRaToRS, H. Woodward, 
mdon. 
Furnaces, D Jones, London. 
2064. PREVENTING Heat in Dynamo-ELECrRIC MACHINES, 
H. Roberts, Pittsburgh, U.8. : 
2065. CoupLines, G. F. Redfern —(I¥. C. Wilson, U.S) 
2066. Printiso Macuines. H. M. Nichols, London. 
2067. Gas Cookina Stoves, J. F. and G. E. Wright, 
Birmingham. 
2068, Swincinc Bertus, P. M. Justice.—(A. P. Bick- 
more and B. B. Pendleton, Hyde Park, U.8&.) 
2069. Lockinc Doors of Sares, W. P. Thompson.—(B, 
F. Flint, Cincinnati, U.S.) 
. Rotter Mitts, A. J. Boult —(H. J. Gilbert, U.8.) 
. Rauway Tiks, A. Boult.—(#. Aungerford, U.8.) 
Buckets, R. D. Jones, Liverpool. 
. Pipes for Smoxinc, W. B. Haas, London. 
. Borter Cieanens, J. F. Hotchkiss, U.S. 
. Srays, W. W. Brown, Portsmouth. 
76. AssisTING Persons Learnino to Sina, G. N, 
Carozzi, London. 
2077. Venictes for Roap Tracriox, E, Newman, 
Burnham. 
2078, Warer-cLosets. D, 8. Keith, Edinburgh. 
2079. Disinrectina Warrr-cLosets, H, H. Lake.—(C. 
F. Pike and B. Z. Collings, U.S.) 
2080, CLzanine Fivrers, J. E. Hodgkin and E. Perrett, 
London. 
2081. Umprercas, O. Imray —(W. & Hoke and C. &. 
Westcott, Philadelphia, U.S, 
2082. Gatvayic Batreriss, W. E. T. Dawson, London. 
2083, SuncicaL Beit and Bep Sray, C. B. Harness, 
London. 
2084. Wire Roprg, H. H. Lake.—(C. C. Colby, Canada.) 
2085. Cornpacr, &c., H. H. Lake.—(J. P. Tolman, U 8.) 
2086. Steam Boiter Furnaces, D. Whitehead, Bir- 
mingham, and F. B. Chadwick, Cardiff. 
2087. Mempranes for Eciminating MICRO-ORGANISMS, 
C. D. Abel.—(F. Breyer, Vienna.) 
2088. Carpets, H. Fawcett, Kidderminster. 
2089. Secr-acrinc Feep-water Reoutator, A. M. 
Clark.—(J. Clarke, J. Dunneback, and C. Moran, U.8.) 
25th April, 1883. 
2090. Invecrors, 8. Borland, Manchester. 
2091. TreaTinc Waste J. Walker, Leeds. 
2092, Wire Fencine with Spurs, E. A. Brydges.—(C. 
Klauke, Germany.) 
2098. Makino Boats of Suger Merar, W. and J. 
Beesley, Barrow-in-Furness. 


.—(P. Norden, Leipzig.) 
2095. Pipe Keys, J. 8. Bee 


2098. Trzrno-1n Warps, J. P. Binns, Halifax. 

2099. Water-cLosets, J. and I. Haigh, West 
Bromwich. 

2100. Heaters, C. D. Yates, Brixton. 

2101. eng poe ty Sxap Guns, 8. A. Grant and W. 
A , London. 

2102. Extractinc O1Ls by Dirrusion, J. Imray.—(J/. 
A, Bang and C. A. Sanguinetti, Paris. 

2103. Borries, A. J. T. Wild, London. 

2104. CoLourtne Marrers, F, Wirth.—( Messrs. Ditler 
and Co., Germany.) 


26th April, 1883. 
2105. eae Paper, J. R. Fletcher and J. Fielding, 


joug! 

2106, Movine FLurps, W. Smedley, Liverpool. 

2107. Fieece Divipers, C. Pieper.—(@. Broen, Austria.) 

2108. Apparatus, M. Kotyra, Cardiff. 

2109. Compinc Corrox, &c., J. Thompson and T. 
Barker, Manchester. 

2110. Enpiess Banp Kwnirz Macutnes, R. B. Sanson, 
London, 

2111. Cartripegs. R. Morris, Blackheath. 

2112. Puriryino Water, E M. Dixon, iw. 

2113. R. F. Elms, J. H. Payne, and 
F. R. Nurthen, London. 

2114. Drawixa Geometricat Ficures, F. H. Wood, 
Chiswick. 

2115. Insutators, J. 8. Lewis, Birkenhead. 

2116. BLock CaLENpars, G. F. Redfern.—(J. Patrick, 


lermany.) 
2117, Switcu Apparatus, J. Imray.—(7. Connolly, U.8) 
2118. ExecrricaL AccuMULAvORS, P. iggs.—(C. 


8, Boston, U.8.) 
2119. SaticyLic Acip, W. L. Wise.—(Dr. W. Hentschel, 


ny.) 
2120. Retention, &c., of Stream, R. M. Marchent, 
London, 
2121. Lanterns, A. M. Clark.—(@. F. Fisher, Canada.) 
2122. Extractinc Gotp from Ores, T. Bowen and J. 
Napier, Swansea. 

2123. Lusricatine O1L, N. C. de Kroeber, London. 
2124. Mowina Macuines, W. Mcl Cranston.—(W. A. 
Wood Reaping and Mowing Machine Company, U.S.) 

2125. TricyciEs, &c., O. Pihlfeldt, Redcar. 

2126. Frurerine Water, F. H. Atkins, London. 

2127. Steam Borer Furnaces, EB. G. Colton,—(L. 
Hussey and G. W. Donaldson, New York, U.S.) 


27th April, 1888, 


2128, Weicuinc Apparatus, J. Darling, Glasgow. 
2129. Decoratinc Marertau for WALLS, T. J. Palmer, 


ndon, 

2180. Covertnes for Borties, 0. WoLff.—(Bros. Giese 
and Co., Germany. 

2131. CapsuLes for Borties, E. P. Alexander.—(C. 
Cheswright, Paris.) 

2132, WasHino E. K. Heaps, Ferrybridge. 
2138. Peetinc Poratozs, J. C. Mewburn.—(J. M. 
Burnichon, Paris. 
2134. CenTRIFUGAL Dressinc Macutves, Lund and 

Preston. 
2185. Susstirure for Lace, H. Pataky.—(M. Heimann, 


lermany. 
2186. MecwanicaL Musica InstRUMENTS, H. Haddan. 
—(W. Spaethe, Germany.) 
2137. Gas Liana, T. Thor , Whitefield. 
2138. Currina, &c., TEETH © Wuee ts, H. H. Grierson 
ante 

. Explosive Compounps, E. Turpin, Paris. 
a VeLocipepes, G. J. Stevens and J. 8, Smith, 


ndon, 
2141, Printine Music, J. W. Coates, London. 
2142, Corrina AnimaL, &., Susstances, H. Davidson, 
» CLINOMETER Compass, W. R. Lake.—(Z. F. 
2144. SueaRine TexTILe Fasrics, W. P. Thompson.— 


(D. Sumner, Worcester, U.S.) 


2145. Sewine Macuines, A. J. Boult.—(J. 2. Whitney, 
Brooklyn, U.8.) 

2146. Weicnine Macurnes, C. H. Bartlett, Bristol 

2147. Generation, &c., of Evecrricity, J. 8. Williams, 
Riverton, U.8. 

2148. Gengration, &c., of Evectricity, J. 8. Williams, 
Riverton, U.8. 


28th April, 1883, 


2149. DistiLuine Suave, W. Crossley, Glasgow. 

2150. Brusse.s Carpgts, J. Walker, Kidderminster. 

2151. Looms for Wravino, J. Langton, Leyland, and 
J, Gregson, ton, 

2152. Incanpescence Lamps, L. Arrighi, 
London. 

2153. E.ecrric Cut-ours,” F. E. Anderson, Loadon. 

2154, Fine Escape, A. Messerli, Switzerland. 

2155. Batixo Presses, J. Watson, London. 

2156. ELectricaL Measurixo W. E. 
Ayrton and J. Perry, London. 

2157, LonoirupixaL Joint, E. Forest Hill 

2158. Steam Cooktno Apparatus, E. A. Brydges. 
(D. Grove, Germany. 

21:9. Avromatic, &c., Inpicators, C. Stout and C. I. 
Hillcoat, Liverpool. 

2160. Isugctrions, O. Imray.—(A. R. Larger, 
Paris. 

2162. Bore Tunes, R Morris, Blackheath. 

2162. Lirrina, &c., T. Thomas, Cardiff. 

2163. TackLe for Haviino, H. Johnson, West Brom- 
wic 


2164. CHeckine in Vauicres, H, Lyon, 
ond 


on. 

2165. AprLyino Gas for W. Flint, Sheflield. 

2166. Lupaicators, C. H. Andrew, Stockport. 

2167. Sucar, W. R. Lake.- (J. H Ross, Buffalo, 

2168. Macaine for Spinnrso Texte Mate- 
W. R. Lake.—(#. Mehl, Germany.) 

2169. Jer Nozzies of Garpen Exoaixes, E. Haines, 


Horsmonden. 
80th April, 1883. 
2170. Fastenines for CarriaGE Doors, J. Edwards, 


on. 

2171. Stoppers for Borries, J. Jackson, London. 

2172. NavicaBLe Vessets, J. Taylor, Birkenhead. 

2173. Macuine, P. rand, Paris. 

2174. Rotting Cy.inpers of Iron, &c., B. Walker, 
Leeds, 

2175 Sream Borers, 8. Pitt.—(L. &chutie, U 8) 

2176. StopreRine Bortues, R. J. Sankey, South Hill 

2177. Boot, &c., Soe Prorectina Prates, J, Borrett, 
London. 

2178. Makino Burtrons, W. Willeringhaus.—(C. Umbeck, 
Germany.) 

2179. Vatve Disca, J. G. C. H. Bischoff, Germany. 

2180. Fastenine Necxtigs, V. Emiley, U.S.) 

218l. Treatino TextTiLe Faprics, H. J. Haddan.—(0. 
Obermaeir, Bavaria.) 

2182. Daitts for Graix, G. W. von Nawrocki.—(C. 
Gindler, Germany.) 

2183. Treapies for Bicycies, &c., H. H. Lake.—(F. &. 
Wilson, Austria.) 

2184. CoLouriye Matter, H. O. Miller, Moscow. 

2185. IncanpEgscent Lamps, W. Crookes, London. 

2186. Prorecrixne Contents of Boities, E. P. Alex- 
ander.—(C. Cheswright, Paris ) 

2187. Avromatic Cueckine, E. C. M. B. Berghe, Upper 
Norwood. 


Inventions Protected for Six Months on 
Deposit of Complete Specifications, 


2050. Grass Lamp Curmney, P. M. Bayle, Paris.—23rd 
il, 1883. 


pril, 1883. 

2070. A. J. Boult, London.—A commu- 
nication from H. J. Gilbert, Dayton, U.S.— 24th 
April, 1883. 

£074. Borrer Crieaners, J. F. Hotchkiss, Plainfield, 
U.8.—24th April, 1883. 

2081. &c., O. Imray, Southampton-build- 
ings, London.—A commuoication |/from W. 8. Hoke 
and C. 8. Westcott, Philadelphia, U.8.—24th April, 
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1883. 

2084. Wire Rope, H. H. Lake, Southampton-buildings, 
London.—A communication from C. C. Colby, 
Canada.—24th April, 1883. 

2085. Maxine Coxpace, &c, H. H. Lake, Southamp- 
ton-buildings, London.—A communication from J. 
P Solman, West Newton, U 8.—24th April, 1883. 

2110. Exp_ess Banp Kwyire Macuines, R. B. Sanson, 
London.—26th April, 1883. 


Patents on which the yen Duty of £50 
has been pai 
1697. Stanps for Spirits, &c., J. C. Grinsell, London. 
—26th April, 1880. 
1706. Cranks for Motion, N. D. Spar- 
tali, Liverpool.—26th April, 1880. 
1854. Gas Reoucators, W. T. Sugg, London.— 6th May, 


1880. 

2052. Looms for Weavine, H. J. Haddan, London.— 
20th May, 1880. 

2171. Brick-curtine Tasues, F. Howlett and W. H. 
Venables, London.—27th May, 1880. 

168€. Dreporrs, &c., W. F. Batho, London.—24th 


April, 1880. 
= oo for Nuts, N. Thompson, Brooklyn. — 
4 - 


2047. SPINNING Coron, &c., J. C. Fell, Ashton-under- 
Lyne.— 20th May, 1880. 
2174. Insecrors, C. M. Sombart, Germany.— 28th May, 


1721. OssEous W. Morgan-Brown, London. 
—27th il, 

1801. Compounp Pumps, C. Pieper, Prussia.—8rd May, 
18; 


1827. NalL-FINISHING Macuings, 8. Pitt, 
Sutton —4th May, 1880. 

1988. Water-cLosets, 8. B. Goslin and J. J. Brown, 
London.—1lith May, 1880. 

2010. Maxrne of Ice, &c., C. Pieper, Germany.—17th 
May, 1880. 

2110. Prorverxe Intense Licut, J. Imray, 
London. 24th May, 1880. 

1997. Steam Borers, J. G. Cameron, Kingston-upon- 
Hull.—14th May, 1880. 

2414 Sream Poumpina Macuinery, G. H. Corliss, Pro- 
vidence, U.8.—15th June, 1880. 

1650. Maxine Buckets, R. R. Gray, Liverpool.—22nd 
April, 1880. 

1735. Separatine Waste J. C. W. Stanley, 
London.—28th April, 1880. 

1751. Execrric Sienats, W. Morgan-Brown, London. 
—29th April, 1880. 

1746. Porivyina Apparatus for Steam Borers, A. 
Dervaux, Brussels, 28th April, 1880. 


Patents on which the Stamp Duty of £100 
has been paid. 

1757. Evecrric Tetkcrapus, G. Allan and J. W. Brown, 
London. —26th April, 1876. 

1768. Steam Borters, T. Russell, Aberdeen.—27th 
April, 1876. 

1776. Treatino Leatuer, W. J. Jackson, Leeds.—27th 
April, 1876. 

1844, SeLr-actina J. Chisholm and J. Clegg, 
Oldham.—2nd May, 1876, 


Notices of Intention to Proceed with 
Applications, 
(Last day for filing opposition, 18th May, 1883.) 
6094. DouBLE-privinc TricycuEs, &c , 8. Lee and M. 
art, London.—2lst December, 1882. 
6120. Geocrapay, d&c., A. J. Boult, London. 
—A communication from P. E, Lamberet and A. M. 
Billoud.—22nd December, 1882. 


6182. Destructive of ANIMAL, &c., 
Marrer, J. Lyle, Highgate.—22nd December, 1882. 
6186. Morive Power Enornes, J. A. B. Bennett, 
Worcester, and B. P. Walker, Birmingham.—28rd 

December, 1882. 

6172. Kriws for Bursine Bricks, &c., H. Knowles, 
Leicester.— 27th December, 1882. 

6182, Horsesnor Macuines, F. Wolff, Copenhagen.— 
A communication from 8, Moller and A. Andersen. 
—-27th December, 1882 

6205. WasHinc Macuings, J. Proudley, Manchester.— 
29th December, 1882. 

6211. Turninc Leaves of Music, J. C. Mewburn, 
london. — A communication from O. Erganian and 
O.E Torossian —29th December, 1882. 

6222. Cocxs or Vatves for Sveam, &c., Fruips, A. 
Bradshaw, Accrington.—29th December, 1882. 

53. TREATING VeGETABLE Fipre, W. E. Gedge, London. 
~ Com. from L, Aubert —4th January, 1883. 

72, Gentratino Stream, H. J. an, London.—A 
communication from A. Dauesin.— 5th January, 1883. 

85. Foipixe Boxes, A. A. Barratt and G. Greenshie ds, 
Ditton.—6.A January, 1883. 

106. PerxroLeum Lamp, H. H. Lake, London.— Com. 
from A. A. Lemarre.—8ih January, 1883. 

109. PLovcus, T. Sheldrake, Ipswich —8th January, 


1883, 

116. Two-wuEZLep H. E Newton, London. 
—Com. from E Storm.— 9th January, 1883. 

132, Gas Excines, W. R. Lake, London.—A communi- 
cation from H. 8. Maxim.-— 9th January, 1883. 

145. Breecu-Loapinc J. F, Swinburn, 
Birmingham.—1l0th January, 18£3. 

155. ConTHoi Lina, &c , the of Etectric CURRENT, 
W. M. Mordey, Putney.—10¢h January, 1883. 

173. HyGieyic P:tLows and Breppixe, H. T. Baeschlin, 
France.—1llth January, 1883. 

195 Topacco, W. E. Gedge, London.—A 


216. Rorary Pumps, &c., E. B. Don! Bermondsey 
—13th January, 1883. 

226. Propucine Homocengovs Meta. Casinos, G. W. 
von Nawrocki, Berlin.—A communication from 
G. Otto.—15th January, 1883. 

250. Cootinc Beer, &c, H. J. Haddan, London.— 
Com, from W. Nussbeck.—16th January, 1883. 

300. Exoines for Motive Power, &c., H. G. Williams, 
East Greenwich —18th January, 1883. 

324, Corks in Borries, R. L. Howard, 
Luton. —19th January, 1883. 

325. Gas Encines, C. T. Linford and W. E. Cooke, Bir- 
toingham.—19th January, 1883. 

351. CoupLinc Apparatts, 8. A. Croft and R. Lomax, 

PP January, 1883. 

. Dryixe or Akeryinc Apparates, EB. A. Bryd 

Berlin.—Com. from D. Grove.—2vth 

490. SecurING Wap3 in Carrripcss. H. J. Haddan, 
London.—A communication from F. Seibold.—80th 
January, 1883. 

679. Sarety Lamps, L. T. Wright, Beckton.—7th 
February, 1883. 


798. Latcue:, W. B. Shorland, Manchester.—14th 
February, 1883. 

1042. Maxine Cicars, & , A. M. Clark, London.—Com. 
from O Hammerstein.—27th February, 1883. 

1424. Hawnpves of Keives, &., H. Watker, Sheffield. 
—lith March, 1883. 

1442. Bocizs for Transportinc FURNACE Stac, J. 
Paterson, Workington —19th March, 1883. 

1548. Morpantino, &c., Faprics, C. F. Cross and E. J. 
Bevan, London.—27th March, 1883. 

ipa W. A. Todd, Folkingham.—31st March, 
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1675. Comprouxp Prarrs, F. A. Krupp, Germany.—3rd 
April, 183. 

1677. Gas Motor a gg C. D. Abel, London.—A 


tion from F. C, Glaser.—12th January, 1883. 

287. AccumuLators for Storina Evecrricay Exrrey, 
H. H. Lake, London.—A communication from N. de 
Kabath.—17th January, 1883. 

288. ReouLatixo, &c., Exvecrric Currents, H. H. 

ake, ndon.—A communication from N. de 
Kabath.—17th January, 1883. 

$70. ROLLING Siock for Raitways, , J. Clemineon, 
London.—23;d January, 1883. 

79. TREATING SuGAR Cane, W. L, Wise, London.—A 
communication from La Société Anonyme des 
auciens Etablissements Gail.— 23rd January, 1883. 

400, Execrazic Genexators and Motors, W. M. Mordey, 
Putney. —24:h January, 1383. 

401. Expressine Juice from Sucar Cane, W. L. Wise, 
London—A communication from La Sociéte 
des anciens Etablissements Cail.—24th January, 1883, 

404. DiscHancinc MarTEriats Raisep by 

Macninery, A. M. Clark, London.—A commu- 
nication from La Compagnie Nationale de Travaux 
Publics.— 25th January, 1883. 

965. TRANSMITTING AUDIBLE SicnaLs by means of 
Eecrnicity, A. F. St. George, London.—21st Febru- 
ary, 1883. 

1122 Seconpary Barreriss, D. G. Fitz-Gerald, J.ondon, 
—Ilst March, 1883. 

1202. Exrcrric Arc Lamps, E. and A. E. Jones, 
Battersea. —6th March, 1883. 

1219. Lawn-TENNIS Bats, R. C. Powell and F, Thomp- 
son, London.—7th March, 1883. " 

1254. Sream Genekators, H. Gerner, New York, U.S. 
—8th March, 1883. 

1264. Automatic Gas Recutator, J. and E, Tuckett, 
Exeter.—9th March, 1883. 

1388. PREPARATORY TeREaTMENT of Fiax, J. R. Dry, 
London.—15th March, 1883. 

1414. and Scutcuine Frax, &., J. R. Dry, 
London.—16th March, 1883. 

1426. Domestic Stoves, &c., G. Gore, Worcester.—17th 
March, 1883. 

1464. Urimisinc Currents of Water, C. D. Abel, 
London.—A communication from N. Y: — 20th 
March, 1883. 

1542. Pans or BorLers usEp in Pitcn, &e., J. 
B. Stewart, Liv 1.—27th March, 1883. 

1568. VenTILaTING RaiLway TunNNELs, E. Walter, 
Yangley.—27th March, 1883. 

1570. VentiLators, &c., R. A. Hunter, Dublin.—28th 
March, 1883. 

1574 Lavatorizs, &c., A. F. Morrison, Manchester.— 
28th March, 1883. 

1622. Masuracturine of Strontivm, W. L. 
Wise, London._A communication from Dr. H. 
Grouven.—3lst March, 1883. 

1639. Dynamo-gLEcTRIC Macuinery, 8. P. Thompson, 
Bristol.—8lst March, 1883. 

1659. Leap and Crayon-HoLpERS, J. H. Johnson, 
London.—A communication from J. Reckendorfer. 
— 8rd April, 1888. 

1660. Manuracrure of Sreet, J. Riley and G. 8. 
Packer, Glasgow.—3rd April, 1883. 

1666. Manuracture of Spirits, A. Manbré, Londen. 
— 38rd April, 1883. 

1680. Uritisinc Exnavust Steam of Steam Enornes, A. 
J. Boult, London.—A communication from D. Ren- 
shaw.—3rd April, 1883. 

1681. Exnavust Sream of Steam A. J. Boult, 
London.—Com. from D. Renshaw.—38rd April, 1883. 

2050. Grass Lamp Cuimney, P. A. Bayle, Paris.—z3rd 


pril, 1883. 
2070. Rotter Mixts, A. J. Boult, London —A commu- 
nication from H. J. Gilbert.—2ith April, 1883. 


(Last day for filing opposition, 22nd May, 1883.) 

6140. Traction Enornes, E. Foden, Sandbach.—23rd 
December, 1882. 

6160. Sewine Macuines, A. Guillaume and A. Lam- 
bert, Belgium.—23rd December, 1882. 

6166. Litrer for use in SraBtes, &c., H. Symons, 
Totnes.— 26th December, 1882. 

6167. Firr-.rms, A. W. L. Reddie, London.—A commu- 
nication from E. T. Starr.—26th December, 1882. 


6171. Vacuum Brake Apraratvs, J. Gresham, Salford. } 


—27th December, 1882. 

6184 Oxsrainine Motive Power, E. 8. Eyland, Bristol. 
—27th December, 1882. 

6186. Steam, &c., Eneines, T. Hancock, Wolverhamp- 
ton.—28th December, 1882. 

6194. Drop-pown Guns, J. H. Hannay, London.—28th 
December, 1882. 

6195. ILLuminatine Licuruovses, J. R. Wigham, 
Monkstown —28th December, 1882. 

6197. SHoors, 8. W. Snowden, West Hartlepool.—2sth 
December, 1882. 

6200 Dryine Starcn, &c., W. R. Lake, London —A 
communication from L. Maiche.—28th December, 1882, 

6203. Fevtep Fasrics, A. J. Boult, London.—A com- 
munication from T. Jegler and J. Offermann.—2S8th 
December, 1882. 

6216. Borers, J. Armer, Dartford.—29/h 
De 


cember, 

6218. ConTROLLING the CorRENT in Evectric Circuits, 
J. Jamieson, Oldham.—29th December, 1882. 

6223. Spinninc Macuinery, N. Macbeth and R. N. 
Cottrill, Bolton-le-Moors.— 30th December, 1882. 

6224. Spiyninc and Twistinc Frames, A. Freir, 
Dundee.—30th December, 1882. 

6226. Gatvanic Batteries, T. J. Howell, London.— 
80th December, 1882. 

8. Sectrine Rapip Combustion of Fort in Furnaces, 
J. Howden, Glasgow. —1st January, 1883. 

19. Gas Motor Enoines, P. F. Forest, Paris.—lst 
January, 1883. 

36. GENERATING, &c., ELectric Currests, 8. Z. de 
Ferranti, London.—2nd January, 1883. 

50. Seizine, &c., Lignt Oxsects, A. M. Clark, London. 
—Com from A. Dubois.—3rd January, 1883. 

54, Sewino Macutnes, W. E. Gedge, London.—A com- 
munication from C. Guy.—4th January, 1883. 

60. Countin3 and Apparatcs, G. D. 
Kittoe, London —4th January, 1883. 

61. REGENERATIVE Gas HeaTING ARRANGEMENTS for 
Heatine Air, &c., E. A. Brydges, Upton.—A commu- 
nication from D. Grove.—4th January, 1883. 

66, SHaveEs for Lamps, J. H. Johnson, London.—A com- 
munication from E, Lefebvre.—4th January, 1883. 


ication from N. A. Otto.—3rd Aprti, 1883. 

1689. WtrE Ropr, T. Seale, San Francisco, U.8.—4th 
April, 1883. 

1734. Eoa Beaters, A. H. Frost and F, Earl, St. Ives. 
—6th April, 1883. 

1751. Dryinc Paper, &c., A. Annandale, Dunbar.— 
7th April, 1883. 

1945. Manuracrure of Pire Fasrics, W. R. Lake, 
London,—Com. from C. Coupland.—l7th April, 1883. 

2081. UMBRELLAS or Parasois, O. Imray, London.—A 
communication from W. 8. Hoke and C. 8. W 
—24th April, 1883. 


Patents Sealed. 
(List of Letters Patent which passed the Great Seal on the 
27th April, 1883.) 

4162. Erxcrric Licurine, T. T. Smith, London.—3ist 
August, 1882. 

5070. REFRIGERATING Macutxes, J. K. Kilbourn, 
London.—24th October, 1882. 

5109. Macnetic Brusurs, E. Parr and J. Gibson, 
London.— 27th Octoder, 1882. 

5138. &., Lusricators, G. Delettrez, 
France.—28th October, 1882. 

5147. Exastic Fasaics, A. C. Henderson, London.— 
80th October, 1882. 

5154. NoisELEss Motion with Improvep Action to 
‘Common Fiat Strarsers for Paper Puip, W. Muir- 
head, Linwood — 30th October, 1882. 

5181. AccommopaTinc ELecrricaL Conpucrors in 
Srreets, H. F. Joel, London.—3l1st October, 1882. 

5200. ConTroLLine Vaives by Exectricity, &c, J. 
Formby, Liverpool.—$1lst October. 1882. 

5202 Makino G. Little, Oldham.—1st November, 


188: 
5203. Furnaces, B, D. Healey, Brighouse.—lst Novem- 
ber, 1882. 


5207. Apparatus for Raisine Liquips, &., F. A. 
Bonnefin, London.—1st November, 1882. 
5211. Nets, G. Read, Deal.—1s: November, 1882. 
5212. Screw W. Tate, Sunderland.—1st 
November, 1882. 
5228. Vatves, &c., G. Furness and J. Robertshaw, 
Manchester.—2nd November, 1882. 
5229. Leatuer, &c., T. Gare, Stockport.— 
2nd November, 1882. 
5247. Heatinc Water by Gas Jers, J. H. Topham, 
Deansgate.—3rd November, 1882. 
5260. Sropper for Botries, C. A. Stahlin, Stockholm. 
—4th November, 1882. 
5282 CompovnD Marine Steam Enaines, J. McFarlane, 
Dundee.—6th November, 1882. 
5289. TicHTENING and Lockine Bott, H. Scott, Liver- 
pool.—6th November, 1882. 
5290. Consuminc Smoke in Furnaces of Sream 
—— F. J. Cheesbrough, Liverpool.—6th Novem- 
er, 
5327. Vaxves for Stream Encines, F. Gill, South 
Shields.—8th November, 1882. 
5339. DistrisuTine Seep, &c., J. H. Wood, London.— 
8th November, 1882. 
5369. VeLocipepEs, J. Noad, H. Blackwell, jun., and 
H. B. Bunkell, London.—10th November, 1882 
5875. Fotpine Pocket Sciesons, A. J. Boult, London. 
November, 1882. 
5381. Macurnery for Makixo Paper Poxp, C. Aitchi- 
son, Loanhead.—11th November, 1882. 
5402. Sream Wincues, &c., W. Allan, Sunderland.— 
13th November, 1882. 
5404. Wixpinc Paperinto Rots, G. W. Osborn and 
Dr. W. Yates, Chelsea.—13th November, 1882. 
5406. Poncnine, &., Macuinges, J. D. Morrison, 
Gateshead.—13th Ne ber, 1882. 
5454. Putverisine Sanp, &c., J. Nicholas, Mlogan.— 
16th November, 1882. 
5511. AppLiaNce for Savino Lire at Sea, F. Wolff, 
Copenhagen.—20th November, 1882. 
5530. Tents for Mizirary Purposes, H. E. Newton, 
London —2lst November, 1882. 
5539. Measurine Liquips, H. H. Lake, London.—2lst 
November, 1882. 
5615. MaKinG Paper Bags, J. H. Johnson, London.— 
25th November, 1882. 
5664. SucaR-caNE SHREDDERS, J. H. Johnson, London. 
—28th November, 1882. 
5734 AtLoys or Compounps, G. A. Dick, 
London —1st December, 1882. 
744. Reoutatinc Currents, J. T. King, 
Liverpool.—2nd December, 1882. 
5760. bricks for Buitpine Purro_£:, J. H. Johnson. 
-- London.— 2nd December, 1882. 
5768. Steam Enornzs, C. Ridealgh, Sunderland.—4th 


December, 1882. 
M. Delmand, Plumstead 
2. 


5770. SHELLS, 
Common.—4th December, 1882. 

5806. TicHTENING Fe Logs of A, M. Clark, 
London.—5th December, 1882. 

5866. Exectric Commutators, J. Gordon, 
Dundee.—&th December, 1882. 

5901. Bert Fasteners, W. H. Sleep, Cornwall.—o‘h 
December, 1882. 

6113. Armour-pLates, J. H. Johnson, London.—2lst 
December, 1882. 

6123. Fotpixnc Cot Carriaces, T. Trotman, Camden 
Town.—22nd December, 1882. 

6145. FLour-sirrinc Macuines, H. E L. Bauermeister, 
Hamburg.—23rd December, 1882. 

292. Maxine Sats of Strontia, &c., W. A. Rowell, 
Newcastle-on-Tyne.—18th January, 1883. 

425. VatvE Gear for Enoines, J. H. Johnson, London. 
—25th January, 1883. 

510. Courtine up Piastic Supstances, J. H. Johnson, 
London.—380th January, 1883. 

549. ELecrric Brusues, M. McMullin, London.—1st 
February, 18§3. 

556. VARIABLE EXPANSION Gear for ENGINES WORKED 
by Steam, &c., T, English, Hawley.—lst February, 
1883. 

607. Beaters for TarasHixa Macuines, R. and F, 
Garrett, Suffolk, and J. D. Ellis, Sheffield. —5th 
February, 1883. 

701. Fire-cuttinc Macuines, P. Ewens, Cheltenham. 
February, 1883. 

752. CoLouRED MarkinG Inxs, &c., J. Hickisson and 
H. W. Langbeck.—10th February, 1883. 


jun., 


2094. ComBINED Murr, Pocket, and Foor Warmer, H. 
2096. Tempies in Looms for Wravino, R. Bond, Bury. 
2097. Se.r-actine Coupiinos for CARRIAGES, 
T. Wood, Manchester. 
2143. CLINOMETER Compass, W. R. Lake, Southampton- 
buildings, London.—A communication from E. F. 
MacGeorge, Hawthorn, Victoria, Australia—27th 
April, 1883. / 
a 
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882. Hyprav.ic Power for Ratsinc &c., W. 
R Lake, London.—15th February, 1883. 

847. Steet Ixcots, J. Gjers, Middlesbrough- 
on-Tees. —15th February, 1883. 

892. of in ‘oy &c., 
c. ey, Liver 

964 Propucrnc Desicns on Woop, A. Guattari, 
London.—2lst February, 1883. 

1066. Sreip for Barpep Fenctno, 
&c., T. V. Allis, New York, U.S. —27th February, 1883. 

1120. Apparatus, W. R. Lake, London.— 
—let March, 1883. 

1135 Execrrica, Accumutators, W. R. Lake, London. 
~ 2nd March, 1883. 

1149 Copres of Writinos, &c , A. 

t, Leicester.—3rd March, 1 

1192. Uspgrcrounp ConpuiTs for Wires, A. 
J. Boult, London.—6th March, 1 

1193. A Boult, London. 


—6th March, 
1204. Toxes, R. Lake London.—6th March, 1883. 


(List of Letters Patent which passed the Great Seal on the 
lst May, 1883.) 

4693. Macutnery for Excavatine Eartn, J. F. Sang, 
London.—3rd October, 1882. 

5192. Mreasu WATER, &c., J. A. Muller, London.— 
Slst October, 1 

5199. WarTER AIR Morors, A. J. Boult, 
London.—8lst October, 1 

5230. Puriryine CoaL C. Estcourt, Manchester. 
—2nd November, 1882. 

5239. Furnaces, &c, A. J. Boult, London.—2nd 
November, 1882. 

5244. ELEVATORS for Grams, &c., Susstances, H. Gar- 

, West Kirby, and R. Bennett, Liverpool.—38rd 


Novemb: er, 1882. 
5250. Barus, &c., with Water, W. D. 
onerieff and W. Dodds, London.—$rd Novem- 


1882. 

5255. Decantixe Liquips, D. G. Joy, Hull 
Bovember, 1882. 

5253. ART Ficrat Ice in Buocks, T. D. Kyle, 
London. —3rd November, 1882. 

5252. Wixpow-rasteners, A. E. Crisp, London.—4th 
November, 1882. 

5268. Cxostnc Doors and Wixpows, R. Chapman, 
Patricroft, and J. Hibbert, Mahchester.—4th Novzm- 


ber, 1882. 

5270. Rowixe Boats, A. J. Boult, London.—4th No- 
vember, 1882. 

5272. pLinc for Leataer Hoss, E. Nunan, London. 
—4th November, 1 

5288. TRANSLUCENT PLATES or Sseets, W. Kennedy, 
Glasgow. w.—6th November, 1882. 

5292. CenrrirvcaL Separatinc F. H. F. 
Engel, Hamburg.—6th November, 1882. 

R. E. Phillips, Anerley.—7th 


5342. PRePaRING Wire for SEcuRING Corks in BotT.es, 
H. H. Lake, London.—8th November, 1882. 

5346. Incanpgescent Exvecrraic Lamps, J. Jameson, 
Newcastle upon-Tyne.—9th November, 1882. 

5°55. Srays and Corseis, M. G. Totterdell, Landport. 

— th November, 1882. 

5361. Wasninc, &c., Macuixes, G. P. Rothwell, 
Lytham —10th November, 1882. 

5365. VEGETABLE Fisrovs Supstance®, J. A. 
Graham, London.—10th November, 1882. 

Lames, J. M. Boullon, I. Propert, and 

W. Soward London. —10th November, 1882, 

488. Musica. Issrruments, W. Booth, Rochdale.— 

14th November, 1882. 


5438. Coxpuctios and of Exectric 
Currents, R. E. B. Crompton, London.— 15th 
November, 1882. 


ae J. H. Johnson, London.—18th November, 


5203. ~~ Morive Power, L. L’Hollier and G. 
irmingham.—20th N » 1882. 

5506. Somer Gas Escrye, J. C. Mewburn, London.— 
20th November, 188 

5538. Wusexs for Veunicies, W. R. Lake, London.— 
2lst November, 1882. 

558%. Execrric Bett, W. R. Lake, London.—23rd 
November, 1882. 

5635. Sazars, H. H. Lake, London.— 27th November, 
1882. 

5661. AuTromaTicaLLy up Cuockwork, W. R. 
Lake, London.—28th November, 1882. 

5686. Grass Furnaces, J. H. Johnson, London.—29th 
1882. 

. Prorectine &c., of of War 

Sot, P. Jensen, London.—2nd December, 


5789. Prevmatic Raitways, A. W. L. Reddie, London. 
—5th December, 
5826. Heatixc eee &c., A. G. V. Harcourt, Oxford. 
— 6th December, 1882. 
5997. Inonine and Pressina Macurse, H. A. Oldershaw, 
Leicester.—15th 
= Fires, W. T. Sugg, London.—22nd December, 


6204. Ve.ocrprpes, W. P. Thompson, Liverpool.— 28th 
December, 1882. 


4335, 6d.; 4387, 6d.; 4338, 6d.; 4841, 6d.; 4342, 2d.; 
4854, 29d; 4345, Gd.; 4346, 6d; 4347, 6d.; 4349, 6d.; 
4350, 10d.; 4252, 2d.; 4853, 6d.; 4854, 2d.; 4355, : 
4356, 6d.; 4857, 6d.; 4858, 6d.; 4359, 2d.; 4860, 6d ; 
4361, 6d.; 4362, 6d.; 4363, &d.; 4364, 4d.; 4365, 8d.; 
4366, 4d.; 4367, 6d; 4368, 4d.; 4869, 6d.; 4870, 6d; 
4871, 6d.; 4872. 6d; 4878, 4d.; 4874, 4d; 4875, 6d.; 
4378, 10d.; 4879, 4d.; 48°0, 6d.; 4381, 10d ; 4382, 2d.; 
4338, 2d.; 4884, 4d.; 4386, Sd.; 4888, 6d; 4389, 6d: 
4390, 6d.; 4892, 6d.; 4398, 2d; 4395, 6d.; 4396, 4d.; 
4398, 6d.; 4399, Sd.; 4401, 6d.; 4402, 6d.; 4405, 6d.; 
4406, 8d.; 4408, 2d.; 4410, 2d.; 4411, 2d; 4414, 6d; 
4420, Gd.; 4427, 6d.; 4436, 4d.; 4456, 10d.; 4496, Is. 4d.; 
4587, 6d.; 4589, 4d; 4605, 4d; 5151, 6d.; 6181, 4d.; 
197, 6d.; "267, 6d.; 307, 6d. 
*,* Specifications will be forwarded by post from the 
Patent-office on receipt of y 
ore Sums exceeding 1s. must be remitted by 
t-office order, made ble at the t-office, 5, 
Patent to Mr. H. Lack, her Majesty's 
y-lane, 


ABSTRAOTS OF SPECIFICATIONS. 
Prepared by ourselves ly for Tux Enciveer at the 
office of Her Maj 8 Commissioners of Patents. 


$3545. Treatine Inco’ &e., J. Middles- 
brough-on-Tees.—26th July, 1882. 
ites to on No. 1089, 
e arrangement the inventor 
ble ng ¢ pita constructed in a mass of 
mounted on or wheels, the 


~— pit is formed will absorb a large amount of heat whilst 
use, should be 
short of heat its a will be raised act heat 
stored in the brickwor! 


This relates 
A.D. 1882. Ai 
employs 
errangen 


tricité Tommasi, Paris ) 

This relates to improvements on the inventor's 
fag to whch it No. 4057, 20th Se; ber, 1881, accord- 
as to which generators were driven from the axles 

carriages w secondary batteries, 
niche in turn hw electric lamps with current. 
The present improvements relate to a contact breaker 
for cutting the generator out of the circuit when it 
ceases to act efficiently and also to regulate the inten- 
sity of the current; to an ment for automati- 
ly reversing the poles of the generator on the 
backing of the train; and to means for transmitting 
motion from one of the axles of the guard's van to the 
generators in that van. 
4167. Ivstantangovs Boat APPARATUS, 


C. Mace and J. Brewster, —lst Septem- 

This relate to the pplication of sliding carriages 
tes a 

y gearing from within the boat, set free 


pe bars and instantaneousl: disengag thi 
an n! e the 
boat from the tackle hooks. 
4172. Frames or Bags, PF. Huppe, Offenbach-on-the- 
Maine.—Iist September, 1882. 

This relates to the method of 4.9 the pull or 
tirette to the frame of bags and ike articles 
4174. Merers ror Water, &c. 


underneath a flange or into a ve on the bottle nec’ 
a in a locked position, and of being released from 
flange or ve when itis requicel to remove the 
shopper from the bottle. 
4186. Votraic Batreries, L. Hartmann, M: 
syuare,—2nd 1882.—( Not with.) 


This relates to the construction of a battery for 
lighting purposes. Zinc is immersed in a solution of 
potassium or sodium hydroxide. Acidulated water is 
the positive element, and carboa or similar substance 
the negative. 

4187. Breecu-Loapinc SMALL- age B. James, Bir- 
September, 1882. 


on the barrels 

against the raion ver. 

4188. Macuivery ror PREPARING WOOL AND OTHER 
Fiprous Supstances, J. Bailey, 


between two circular plates, the number of combs 
being greatly increased. 
4189. Sreau Enoings, A. W. Pattie and G. W. 
Robertson, —2nd September, 1882.—(Not 
This relates to im: ~ ts in three-cylinder steam 
re: 
provemen 
4190. AccuMULATING AND UTILISING THE ILLUMINATING 
Power or ComBUSTION FROM Gas OR OILS, H. Defty 
London. — 2nd September, 1882.—( Not proceeded with.) 


cotta substances in a hollow tube form varying in 


other substances, which method consists Aitering 
such waste water through suitable filter Sethe 
4208. Apparatus For Acruatino RaiLway 
&c., R. Bvans and H. Bennett, 4th Septem- 
ction and it of 
mechanism for actuating the distant and signals 
of railways. 
4234. IwrLements ror or Poratons 
aND ForKING AND CLEAN 


The is to the rapid and economical 
rey from the soil without injury 


4247. Urizisine PRESSURE AS Memes 
Power, W. & 1882. 
communication ‘hen |. V. Sheffield, New 


Tonks are provided, from which the — 
is exhausted by means of suitable air 

mill, ani connect these pum: 
with any 
desired length. 

4252. Parer-curtino Macuines, W. and F. C. W. 
Latham, Bolton — 7th September, he’ 6d. : 
or means 0! per, 
or material in paper- "machines, imme- 
diately before and during the time the knife is ss 
through such paper or material; and also an im 
> clutch ‘and to 
certain’ ving motion stopping 
these machin 


PLaTes ror Piano- 
ndson, 


ven by 


4255. Pvatine Iron anv wits SILVER WITHOUT 
ELecrric H. Blworthy, 


design as may be required to square, round, h 
oc! m, or angular po Thee chambers are named 
the disc stock holder, into which the gas or oils su 
ed is fed from the main by one or more braches ches to 
a continuous and uniform supply in the stock or 
holder immediately around this stock or holder. 


4191. Ham R 


Ru. 


London. —2nd 


, Paris.)—( Not preveted wi 2d. 

One of metallic bismuth are dis- 
solved in about 300 of azotic acid, and 75 pat 
tartaric acid (d ved in water) are added thereto. 
The mixture is then filtered and acid washed mere 
The m a is then dissolved in a suffici 


of liquid ammonia, adding 75 parts of hgpasuihiee of 
soda a two parts of glycerine and one of tincture of 


4162. ELECTRO-HYDRAULIC Meter, R. Hammond and 
L. Goldenberg, Cannon-street.—2nd September, 1882. 
with.) 2d. 
is relates to a meter which records the consump- 
tion of electricity on dial by which the current 
is cut off when the meter ceases to act, the action of 
which is dependent upon a fluw of water. 


4193. Macaine ror Currina, PLEATING, AND SEWING 
tHe or Hats, W. Beck, 2nd 
1882.—(4 communication from L. Chossoa, 


is) 6d. 
which are manufactured complete by 


ragms 
t their central 


working in in stuffing boxes, so that the inflow taps can 
be operated therefrom, the reverse movements o the 

levers from the back action of the studs causing the 

taps to be shifted to open the outflow passages 

the same taps. 


4175. Securinc Heaps = boy 
. J. Sage, London.—lst September, 1882. 

Tui relate fo shaped to fit the heads of 

brooms and of that the two may be 
securely connected one to the other thereby. 


4176. Printixo ge W. &. Hope, Southwark.— 
lst September, 1 


an ting machines, the 
, First, the equal eS the type enter 
the cylinder whilst pew ped the impression ; Secondly, 
delivery of the printed sheet on a table or board over 
the outer form outside dy ey and not as hereto- 
fore on a board or table een the two cylinders; 
Thirdly, a more steady ascent and descent of the 
cylinders ; Fourthly, ~ impreved adjustment of the 
= an buting roller carriages, by which means 

sized rollers may be worked as required. 

Fish Botts ror Rattway Fasteninas, A. M. 

Tippett, Barrow-in-Furness.—1st September, 1882.— 

(Not proceeded with.) 41. 

The bolt is split through the threads up the centre 
and the nut screwed on, and the two navendl the 
split portion are forced open. 

4178 Seconpary or Srorace Batteries, D. G. Fitz- 

Brixton, — J. Jones, Hanover-square.— 
tember, 188 
tes to thi 


Ge 
Ist 


rey 


44. H. J. Allison, London.—3rd 
Junuary, 1883. 
95. ATTACHING Various Uressits to their Hanxp.es, 
J. Lee, London.—8th January, 
203 Iron Hanp-RalL STANCHIONS, W. Rockliffe, 
Sunderland.—13th 
65. Separatixe Sourps, T. Smethwick. — 
16th January, 18&3. 
292, Satts of Srrontia, W. A. Rowell, N tl 
ata —18th January, 1883. 
VENTILATING APARTMENTS of RaiLway CARRIAGES, 
a’ R. Holland, London.—26th January, 1883. 
524. Harvestosc Macuines, B. Samuelson and W. G. 
Manwaring, Banbury.—8lst 1883. 
581. Macuives, H. J. Haddan, London.—2nad 


February, 1883 
657. Lamps, R. Ogden, Manchester, and R. J. Ander- 
son, Liv: L—6th 1883. 
671. LuBRIcATOFS, J. Haddan, London.—7th 
_February, 1883. 


Borer FURNACES, A. Pinkerton, Glasgow.—7th 
February, 1883. 
722. Serivces for Storrers for &e., J. 8. 

vison, Sunderland.—9th February. 
TRANSPARENT BLOCK Ice, M. Mutter, B Stockport. — 

February, 1883. 

737. Propucine Meta.ic So.utions, C. R. A. Wright, 

don.—9th February. 1883. 

751. Iv«s, J. Hickisson and H. W. 
Lapngbeck, London.—10th February, 1883. 

795 Fasreninc for Purses, &., F., H., and F. 
Dowler, Aston.—13th Fi 883, 

858. CoLLectine Water, G. Roberts, Hasle- 
mere.—l6th February, 1883. 

890. Marnrarmsinc Proper Levert of Water in Stream 
Borers, H. H. Lake, London.—17th February, 1883. 

924. Meter, A S. Butler, Fife.—20th Febru- 
ary, 1 

&c., A. M. Clark, London.--20th 


ebrua’ 
962 for Mortistinc Woop, J. H. Johnson, 
London.— 21st 1883. 


List of r Specifications p published casing the 


wees ending April 28th, 1883, 

3545, 6d.; 3853, 1s. 2d.; 4167, 6d.; 4172, 6d.; 4220, 4d.; 
4234, 2d.; 4247, 6d.; 4248, 6d.; "4255, 4257, 6d.: 
4257, 2d.; 4259, 2d.; 4260, 10d.; 4261, 2d.; 4262, 8d.; 
263, 6d.; 4°68, 2d.; 4269, ; 4270, 1s.; 4274, 6d; 
4275, 2d.; 4277, 8d.; 4278, 2d.; 4279, 6d.; 4280, 2d.; 
4282, 2d.; 4284, 4d.; 4285, 6d.; 4287, 2d.; 4288, 4d; 
4290, 6d.; 4291, 6d.; 4292, 2d.; 4293, 6d.; 4294, 6d.; 
4295, 4296, 4d.; 4290, 4d; 4802, 6d.; 4a; 
4306, 2d.; 4307, 24.; 4308, 6d.; , 2d.; 4310, 2d.; 
4311, 8d.; 4312, 4d.; 4313, 24; 4815, 4d.; 4816, 6d.; 
4317, 6d.; 4318, 2d.; 4319, 2d.; 4320, 6d.; 4321, 2d.; 
4322, 2d.; 4824, 2d.; 4325, 2d.; 4325, 2d.; A ; 
4329, 6d.; 4331, 2d.; 4332, 6d.; 4338, 8d.; 4334, 6d.; 


with finely-divided — oran oxide or inso- 
luble salt of this metal, as electrode which is to 
the cathode in charging (or, in other words, 
the support for the reduced m which becomes the 
cathode), = the anode in discharging the secondary 
battery. electrode may be metallic 
conjunction with finely-divided lead (not com 
or with an oxide or insoluble salt of this metal, 

other suitable plate. 
4180. Carzons ror Incanpescent ELectric Lamps, 
Newcastle-upon-Tyne.—lst September, 

1 4 

This relates to | oes for incan- 
descent lamps ‘bon deposited from gas or 

vapour in U-shaped 8. 
4181. Apparatus For Propucina Vacuvm, J. 
Newcastle-upon-Tyne.—1st September, 1882. 


This relates to the construction of an apparatus in 
which m or oil of vitriol, or both, are employed 

e est vacuum is separated from a part w! 

a less vacuum is maintained. 
FOR CoaL AND OTHER 
ARGOES IN BULK, Messent, Tynemouth.—1st 
September, 1882. 8d. 

This consists mainly of an endless chain of buckets 
running on timbers supported by a suitable frame or 
jib, as which a bight of the chain is pendent loosely 
through the hatchway into the hold of the vessel. 
4183. W. L. Westminster.— 

—2nd September, 1882.—(A communication from B. 
Rover, Dresden. 10d. 

This relates to means for facilitating the passage of 

railway vehicles round a curve. 


Tal = 


nd. September, 1 
The st d and “d are of an 
angle or U section, at pont a wire is 
to be connected an L-shaped piece is punched out, so 


that the wire when ern tight is drawn inte the 
vertical branch and is then secured by wedges. 
Jars, &c., N. Thomp- 


4185. Sroprers FoR RB, 
son, Brooklyn, U.8.—2nd September, 1882. 6d. 


The bale or handle is formed 


in ends to serve as pivots for the same, such pivot ends 


a circular or elliptic crown and 


of any d width and connected to the aoe 


4194. Covertno anp Prorectinc THE CONTENTS OF 
Raitway H. King, London.—2nd 
882.—(4 from H. Davies, 
India.) 2d. 
The cover or sheet is a frame. 


4195. Macutvery ror THE MANUFACTURE OF ParER 
Coates, and N. Chandler, Hednes- 
Sord.—2nd September, 1 8d. 
This consists | ly in the use of sets after of 


width, and after the bottom part of the bag has 
folded. 
4196. Apparatus ror Recorpino Votes, J. Lazenby, 
Darnall. — 1882. 6d. 


This consists princi 
with outside knobs o 
voter, and case to an index 
wheel and number uf votes 
recorded may off fnatantl 


4197. Szwinc Macnunes, J. Manchester.— 
und , 1882.—(Not proceeded with.) 4d. 
This relates to ‘improvements in the general con- 
struction of the machine. 
4199. Horrer anp oTHER W. RB. Kinipple, 
Greenock.—4th September, 1882. 
This relates more especiall ay 
the hull of the ve:sel or , and to the 
ment = the ladder, and of the chain of a 


a of an outer | lock-u case, 
to the 


4200. FOR &, 8. Kesey, Bir- 


The handles are made of aaa or other ma- 
terial having perfurations, or put 80 as to 
leave spaces to admit of a free current of air through 
the handles, thereby keeping the handles cool. 


London — 4th September, ‘ot 
ceeded with.) 


The object is to construct a generator of gas within 
the power of every householder. 
4204. Metat Wacons, A. H. Wallis, Seingeta- 
4th September, 1882.—{ Not proceeded with 

The doors and sides are strengthene cont 
internal pressure or ex blows, by stamping the 
metal between dies, so as assume @ concave or 
dished form on the outer side, leaving a certain por- 
tion flat all round the dished part. 


4205. Coryine H. J. Haddan, Ki 


1882 ‘ot 
The inventor takes one ounce of nitrate of silver and 

dissolves it in a small quantity of water, ane weet 
tates the silver by the addition va ——— acid or 
any other soluble chloride to the ve solution, and 
thereby obtains a white precipitate of chloride of silver. 
He further dissolves four ounces of hyposulphide of 
sodium in one quart of water, and to 
added the chloride of silver with agitation, and 
a ration. depots fluid, with. 
out further prepara’ e 
silver on the clean surfaces of Saubaten 
to them either w with a 
sponge, 
4256. Ornamentino on Decoratine Gass, 

H. R. Toye, Philadelphia.—7Tth September, 

This relates, First, to improvements in the prepara- 

tion of the materials to be used in process ; 
Secondly, to a method of decvrating or ornamenting 
glass and metals according to such process ; be 2 
to apparatus to be used in combination with 
process, 
4257. Manuracrure or Giass Coverines ror Keys 

or Mosicat |Insrruments, L. A 

Tth September, 1832.—(4 communication from B. 

Kohl and K. Voigthilber, Dresden.)—(Not proceeded 


This toa for manufacturing the keys 
of glass, and to the mode of fixing them. = 
4259. Umprettas anp Sunsnapes, W. EB. Knight, 
Stoke Newington. -7th September, 1882.—(Not pro- 
ceeded with.) 2d. 
This relates to the construction of the springs. 
4261. Sappies, J. P. Rees, September, 


1882.—(Not with, 
prevent a child falling off the horse. 
4262. ApraRatus ror PorRIFICATION OF A W. 
Box, Cray ford.— September, 1882. 
This relates to construction of gas rubbing and 
radial arms and perforated 
me! 


W. Lancaster, Accrington, and B. Slater, 


cups, or boxes, instead of the ordinary s 
machines. 


Boxes orn Trunks, C. H. 8tanbury, London.— 

tember, 1882. 6d. 

w are made telescopic, i. pper part carrying 
the separate from the lower par, and these two 
parts slide the one within the other. 

4265. WasHino APPARATUS FOR TREATMENT OF Paper 
Maxine Mareriats, &., W. B. Nation, Harlesden 
Green.—Tth September, 1882. 6d. 

This relates to washing apparatus consisting of vats 
with movable troughs let into a surface, upon which 
the pet matters 4 and with scrapers or instru- 
ments jeans over such surfaces and sweeping the 
deposit into the troughs. 

4267. Hanpies ror Table CUTLERY, 
7th September, 1882.—(Not 


stri 
Sie which is indented or recessed to receive 
the non-metallic portion. 
4268. Transmitrinc Rotary Motion sy Fricrioy, 
T. Foster, M September, 


‘Not with. 2d. 
to their arrangement. 
4269. or Coat, W. Crowther, near 
Huddersfield.—7th September, 1882.—(Not proceeded 


2d. 
distillation of coal. 
4271. Avromatic Pressure anp Vacuum Brakes, 
J.C. Pea Crewe.—8th 6d, 
This consists in applying a valve or cock to allow air 
to exhaust from the pressure reservoir or enter into 
= connected with the cylinder, 


—(A communication from 


ton.—4th 
A. Schapiro, proceeded with.) 2d. 
This rela‘ to for produ copies from 
per, lithographic —— &c. The ure is pro- 
uced a roller ver the prin’ surface, 
pressed against later by the variable 
ir co or ta) with one end or with 
both h ends to the er of the seller, and excentrically 
to the latter. 
4206. Warminc, Pvriryino, 


MepicaTine Air For At. Das ier-Gide, 
Geneva.—4th September, 1832.—(Provisional protec- 
tion not allowed.) 2d. 
This relates to the employment of air tubes to be 
worn next the body. 
4207. Macic Lantern F. Newton, London.— 
—4th September, 1882.—(Not proceeded with.) 2d. 
Four flat wicks are employed, the two centre wicks 
are placed parallel to one another, and those on either 
side are placed at a slight angle to the central wicks. 
4209. Manoracture or Starch anp Foop For 
London.—4th 


ANIMA H. H. Lake, 
from W. T. New 


York. 
contained in the waste fac- 
which starch is man grain and 


ber, 
diaphragm, sack, or other equivalent apparatus, 
actuating the brakes of the vehicle, this cock or valve 
being combined 


cylinder, diaphrag other 
which ate nicates directly sith the train pipe. 


42°72. Coatina Iron Sourraces 
Bdwards, London.—8th 882.—(4 com- 
munication from F. Blanday and Z Dumas, Bor- 


deaux. with.) 2d. 
coating of iron plates or articles 
t the neces- 


manufactured of 
sity of first coating such ith copper. 
42°74. PorTaBLe For Distnrectants, Perrumes, 
&c., N. Mac W. Herbst, London.— 
The case or ——— consists of two portions or 
halves, each of w forms a shallow or dish, 


and actuated by, a small 


the wet state with caustic potash, soda, or ammonia. 


of 


the lifting of the hammers to full cock is _ by 
the lifting of the breech ends of the barrels from the 
break off for charging. When the gun is opened 4 
slide is forced back and made to operate the cocking 
slide by an incline on the front lump of the barrels 
According to one arrangement the “‘ gill combs” a 
dispensed with, and a series of combs are mounted 
4253. Sree. Frames Pi 
rortes, &c., B. Parr and 
7th Septemder, 1882. 2d. 
This consists in the magnetisation of steel frames 
id. and pin plates. 
required. 
4087. Licutine or Rarway Trains By Evectriciry, 
. H. E Newton, Chancery-lane.—26th August, 1882.— 
November, 1882. 
lst September, 1832.—{ Not proceeded with.) 2d. 
This consists essentially of two ~- 
by their edges in bellied cases, so th: 
ee parts can move to and fro under the action or force of | H 
Of paper 1s fo: CHNERY, 
alf, or nearly so, by the first pair of rollers, and so Burnley.— 7th September, 1882. 6d. 
that the projecting part of the paper which forms or 
closes the side of the bag shall be pasted and folded 
or receptacle. 
42°75. Manuracrune or Wuite Leap, &., W. V. 
Wilson, London.—8th September, 1882. 2d. 
The inventor treats the white lead b: erence in 
hi d shi to 4276. T R OBTAINMENT OF 
to the require ape enable it to lie partially . TREATMENT OF RETENE FO! ‘A 
around the head piece or . the stopper, or in some ANTHRACENE, &., R. Irvine, Bdinburgh.—8th Sep- 
cases around the neck of the bottle, and with turned tember, 1882.—( Not my 2d. 
The process haa tor {ta the decomposition Ill 
{ 


May 4, 1883. 
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% e" into certain products, but chiefly with the 

By of the production of anthracene therefrom. 

42'7'7. TREATMENT OF Srarcuy Susstancgs, &&., W. 
Lawrence, London.—8th September, 1882. 8d. 

The apparatus consists of one or more injectors made 
singly or ia bunches for throwing the starchy matter 
from one injector or bunch into the next one, and so 
on, 

8. Lamps, F. Siemens, Dresden.—8th September, 

(Not proceeded with. 

‘This relates to means for deflecting the flame of the 
burner. 

9. Loom Sautries, J. Riley . Orrell, Brad- 

4270 September, 1882. 6d. 

This relates to the manufacture and employment of 
loom shuttles fitted with skewers or pikes havin 
movable sections, so as to gradually take up or neutral- 
ise the actions of the percussive blows of the picker 
staffs on the shuttles, and of the sudden stoppage of 
the shuttles on the end of its stroke across the loom, 
thereby preventing waste of thread or yarn or of layers 
of thread or yarn. 

280. Rorary Encines, R, Wagstof?, Hyde.—8th Sep- 
¢ tember, 1882 —(Not proceeded with.) 2d. 

This relates to an engine provided with three or more 
excentric pistons on the shaft. 

4281. Treatment or Prat, &c., & Heinmann, Berlin. 
—8th September, 1882. 4d. 

This relates to the process of preparing peat in order 
to render it capable for the manufacture of paviog 
stones, railway sleepers, drain pipes, and other indus- 
rial purposes, which said process consists in pressing, 
ne the peat, then mixing it in a 

about 15 to 25 per cent. of the 
slag of aniline works or its equivalent, then casting it 
in moulds, so that the said products can be employed 
in a compressed or uncompressed state, 

4282. ror Rino Spinnino, &c , Clarke, 
September, 1882.—(Not proceeded 
wu, 

This relates to the traveller used in ring g spinning, 
the object being to maintain a uniform tension upon 
the yarn, to wind the same upon a spindle, tube, or 
bobbin sufficiently hard to enable a weft or twist to 
be spun on a bare spindle or tube or upon a bobbin. 
4283. TeeaTmMent or For Coke anp Bye-pro- 

pucts, &. de Soldenhoff, Louvain, Belgium.—8th 
September, 1882 6d. 

The inventor claims the process and egpersiee 

employed in the treatment of obtain 


4 +, 


‘gic coke, 


good jum of 

bye products. 

4284. OaNAMENTATION OF WoopEN orn oTHER SuR- 
races, W. A. Hunter, near Penrith.—8th September, 
1882 —(Not proceeded with.) 2d. 

The relates partly to the method of ornamenting 
or other materials by transferring or sear poe 

the forms of plants (either in the green or fresh state 
or after being dried or pressed), on the surfacing wood, 
or woven fabrics, or leather or paper, or other material, 
capable of being acted upon by dyeing or other mate- 


4285. Macuines ror Corttinc, GRINDING, AND 
PoLit SHEETS OR Plates or Gass, W. R. Lake, 
Londm.—Sth September, 1882.—(A communication 
from H. Thivollet, Lyons.) 64. 

This relates to improvements in the general con- 
struction of the machine. 

4287. Oren Firne-cratrs, C. Jervoise, Torquay.— 
8th September, 1882.—(Not proceeded with.) 2d. 

The object is to Dapeng a means for controlling the 
combustion of fuel in an open fire-grate, and to allow 
<< grate being used either for slow or quick com- 

ion. 


4288. Gover*ina Apraratus For SreaM Vessets, J. 
Dewrance and B. Wemshurst, London.—8th Septem- 


ber, 1882. 4d. 

The object is to control the throttle valve of marine 
engines when the ship pitches, closing it as the stern 
1ises and uncovers the propeller. Ais a chamber with 
asea connection at Al, and closed at top by a cover, 
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which is cast with a tube B dipping down into mercury 

contained in chamber A. Within the tube is a float 

resting on the mercury and connected by a stem and 
rope to the throttle valve, so as to open it when the 
float rises and close it as the float falls. 

4290. Means ror Workina VaLves ror SANITARY 
Purposes, &c., W. G. Stuart, London,—9th Septem- 
ber, 1882. 6d. 

The inventor claims the combination and use with 

a valve or valves used for sanitary and other purposes, 

and constructed with a diaphragm—or piston—of a 

double or single-acting air or liquid pump — preferably 

of a double-acting combined hollow plunger and 
bucket pump—and of a regulating pipe or passage. 

4291. Gas Burners, J. J. Shedlock, Barnet.—9th Sep- 
tembr, 1882. 6d. 

This consists in forming on the sides of the burner 
body a number of projections which are enclosed by an 


outer case, so that the gas in its passage through the | 


body is forced to take a tortuous route, and bein 

divided into thin streams in contact with the hea 

sides of the burner, it becomes considerably raised in 
temperature, and expanded before issuing at the ori- 
fices or point of ignition of the gas. 

4292. Lawn Tennis Bate, A. A. Trimmings, London. 
—9th September, 1882.—( Not proceeded with.) 2d. 

This relates to a new method of stringing the gut. 

4293. on Cy.iwwper Enaixes, F. Wynne, 
London.—9th September, 1882. 6d, 

The invention consists chiefly in the mode of con- 
g the piston-rods and controlling their motion 
toa revolving shaft or drum. 

4294. Apparatus ror Ratstnc, LowERING, AND Con- 
veyino Sunstances, F. J. Harrison, Rock Ferry, 
Chester.—9th September, 1882. 6d. 

This relates to the raising and lowering of the ele- 
vating mechanism by screws and bevel gear. 

4295. Mancracrure or Iron anv Steet, W. W. Chip- 
man, New York.—9th September, 1882. 

The inventor claims the manufacture of steel from 


oxide of iron ore or from slag or other suitable material 
containing oxide of iron, by the employment of a fur- 
nace or crucible whose inner surfaces are composed 
wholly or partly of graphite or plumbago; Secondly, 
the manufacture of s' or malleable iron in one opera- 
tion, directly from pig or cast iron in an open hearth 
or reverberatory furnace by the introduction of a blast 
of heated air upon the surface of the metal in the fur- 
nace, 
4296. Dryino, &c., Oncanic AND oTHeR Substances, 
B. H. Remmers, J. Wiliamson, and W. Fairweather, 
Glasgow. — 9th September, 1882.—(Not proceeded 


A ding to one modification the apparatus com- 
a series of endless carrying webs or bands fitted 
over each other within a drying house or chamb 


emery discs, working or rotating obliquely to their 

axes, 

4821. on Prosectites ror Smai-ars, A. J. 
Boult, London.—11th September, 1882 —(A commu- 
nication from J. Christophe, S:urre.)—(Not proceeded 


with.) 2d. 
The projectile consists of three ons —the shell or 
hamber which contains the explosive or inflammable 
muterial, the cup or vessel containing the fuse and 
percussion powder or fulmivate to ignite the fuee, and 
the sleeve which fits on to the end of the barrel. 
4822. Covurtino Uncovrtisa Car 
RAGES, &c., F. Hopkins, Kensworth.—1lth &ep- 
tember, 1832.—(Not proceeded with.) 2d. 
This relates to an arrangement for coupling and 


4297. Leap anv oTuer Pipes, C. Hinksman, 
London.—9th September, 18°2.—(Not proceeded wit...) 


This relates to the employment of a union joint, one 
half being fitted on the end of the two pipes to be 
4298. Kry-noarp Instruments, A. W. L. Reddie, 
—9th September, 1882.—(A communication 
from C. T. Virot, arog: | 6d, 

This consists partly in the manner of pivotting the 
keys in pianofortes and other key-board instruments, 
whereby the raising or lowering of the centres of 
oscillation of the individual keys may be effected with- 
out removing the keys from their place. ° 


4299. AccomuLatTors on Szconpary Batreries, W. 
A. Barlow, London.—9th September, 1882.—(A com- 
munication from Messrs. L. Encausse and Canésis, 
Paris.) 4d. 

This relates to secondary batteries in which noliquid 
is used, and which the inventor claims can be charged 
either by continuous or alternate currents. To carry 
out the invention, metal plates are embedded in com- 
mon salt or sea salt that has been damped. 


4300. Sream Enoines, C. Jones, Liverpool.—9th Sep- 
tember, 1882.—(Not proceeded with.) 2d. 

Passages or ways are provided for intercepting and 
conveying away any condensed steam at any point 
between the boilers and the cond sin ing 
engines, and between the boilers and the final exit in 

igh-pressure engines, and these passages or ways are 
connected to a feed pump, or the equivalent thereof, 
for delivering the hot water directly to the boiler. 


4302. Apparatus For INpiIcaTING AND RecorDINe 
THe AmounT oF SaLt IN THE WaTeR or Sream 
Borers, &., the Hon. J. W. Plunkett, Dunstall 
Priory, Kent.—9th Eeptember, 1882. 6d. 

The inventor claims an instrument or apparatus for 
indicating or indicating and recording the density of 
pes or solutions whilst boiling under pressure, the 

id apparatus consisting of means for indicating pres- 
sure, and means for indicating temperature, so 
combined, and in communication with the pressure 
and temperature in the boiler or other vessel, as by 
their conjoint action to give a constant indication or 
indication and record of the density of the liquid in 
the said boiler or vessel. 

4806. Fine Escapes, P. K. Klein and B. B. Allen, 
London.—9th September, 1882.—(Not proceeded with.) 


2d. 
This relates partly to the arrangement of the ladder. 
4807. Savine axp Uritisina THe Waste Heat or 
Svcar Rerinerizes, W. R. Lake, London.—9th Sep- 
tember, 1882.—(A communication from S. M. Lillie, 
Philadelphia.)—(Not proceeded with.) 2d. 
This relates to processes and apparatus for saving 
and utilising the heat in the hot washings from the 
bone-black of sugar refineries. 


4808. Avromatic Smoxe Consumer Econo- 
J. Butler, Nottingham.—llth ptember, 


This consists in forming a vertical circular-shaped 
perforation in each fire-bar loyed in a furnace. 
through that end nearest the fire bridge; the upper end 
of the perforations is somewhat wider than the lower 
end, which forms a seat for a short tube to rest upon; 
these tubes are surrounded with fire-brick, but each 
tube can be withdrawn independently, so that a fire- 
bar may be taken out and be ropiaced, by another bar. 
4809. Fow.ino-preces, G. L. Jefferies, Birmingham. 

—11th September, 1882.—(Not proceeded with.) 2d. 

This consists in —_— into the barrels of fowling- 
pieces a removable cylinder or bush, so that cartridge 
cases varying in their external diameter may be used 
in the same fowling: piece. 

4810. Marcn-noxes, B de Pass, London.—llth Sep- 
tember, 1882.— ar proceeded with.) 2d. 

The box is provided with a chamber, hood, guard, or 
shield for the insertion of a lighted match, so as to 
protect the flame from the wind. 

4811. Sreerina Evoinss, 7. Davison, Glasgow.—1lth 
September, 1882. 8d. 

This relates to several improvements in the general 
construction. 

4812. CarponrsaTion or CoAL SHALE, &c., 

. Hardman, near Stoke-upon-Trent.—1lth Septem- 
ber, 1882. 4d. 

The inventor claims the mode and method of manu- 
facturing benzole and its homologues from coal or coal 
shale, in such manneras that the coal or coal shale is car- 
bonised at such a tem ture as that the gas tar and 

resulting therefrom shall be rich in benzole and its 

omologues, and in the case of the manufacture of 

benzole and its homologues from gas, the extraction 
thereof from crude or unpurified gas. 

4818. Rarcuer Braces, H. J. Haddan, Kensington.— 
11th September, 1882.—(A communication from 
Breuer, Schumacher, and Co., Kalk, Germany.)—(Not 

proceeded with.) 2d. 

The object is to feed the drill automatically forward 

during the operation of drilling. 

4814. Manvracrure or 7. Spence, Gateshead.— 
11th September, 1882. 2d. 

The inventor takes asbestos either in a pure state or 
combined with white lead or other suitable material in 
the form of sheets of various thicknesses, and a series 
of holes or perforations are made therein. The sheets 
are fitted into frames, to which a slight motion may be 
imparted, Through tho holes or perforations in the 
sheets the particles of the molten lead or alloy of lead 
with other metals which may be poured thereon, fall 
down a tower or pit into the water at the bottom. 
4815. Apparatus ror Hearinc Water, Cookie, 

ri M. J. O'Riordan, Cork.—1lth September, 1882. 


The inventor claims a boiler or apparatus for heating 
water, &c, of an, enamelled iron vessel or boiler 
surrounded by a jacket and heated by steam. 

4817. Seconpary or SroracE Batteries, F. J. Chees- 
brough, Liverpool.—llth September, 1882.—(4 com- 
a from A, K. Eaton, Brooklyn, New York, 


The inventor uses amalgamated lead plates for one 

set of electrod losed in asbestos board, and fills. 

the spaces between them with finely-divided carbon, 

either alone or mixed with finely-divided metal; a 

strip of copper is inserted in this mixture to form the 

le. Sulphate of iron, copper, or other metallic salt 
used as an electrolyte. 

4818 Bortte Sraxps, H. Wigfull, Shefield.—11th 
September, 1882.—( Not proceeded with.) 2d. 

The object is to construct a stand that can be 
instantly adjusted to suit the various sizes of bottles. 
4819. ror Grinpinc, PornTING, AND 

SHARPENING CarDs, J. Sykes, near Hudderejield.— 
11th September, 1882 —(Not proceeded with.) 2d, 

The rollers consist of a number of discs or rings 
composed of emery cr metal, or other material cove 
or coated with emery. 

4320. Emptoyvep ror Porntino, GRINDING, 
AND SHarpenina Carns, J. Sykes, near Hudders- 
fleld.—11th September, 1882. 

The inventor claims a roller comprising angular 


pling carriages, &c., so as to obviate the necessity 
of the attendant going between the carriages. 

4324. Apparatus ror or Repocine Maps 
L. A. Groth, London.—12th September, 1882.—(A 
communication from J. Eymannsberger and M. 
Menn, Paris.)—(Not proceeded with.) 2d. 

This relates to an apparatus in which is comprised a 
pointer, pencil, and elastic cord. 

4825. Screw Proretiers, F. J. Croft, Birkenhead.— 
12th September, 1882.—( Not proceeded with.) 2d. 

This relates to the construction and arrangement of 
the blades. 


4326. Cariripces, W. EB. Heath, London.—12th Sep- 
tember, 1882 —(Not proceeded with.) 2d. 
This relates to the construction of a cartridge for 
firing a dart. 


4327. CLotnes Hook Hat Pea, G. A. 
Folker, London.—12th September, 1882.—(4 commu- 
nication from A. F. Beckman, Vienna ) -(Not pro- 
cceded with.) 2d. 

This relates to a combined clothes hook and hat peg, 
which may be folded up and put in the pocket. 
4828. Cock on Tap, W. Bright, Exster.—12th Septem- 

ber, 1882. 6d. 

This relates to the arrangement and construction of 
cocks or taps to utilise the pressure of the water supply 
in closing, or to assist in closing and to maintain 
closed the water-way of such cocks or taps. 

4829. Srartino, Sroprinc, Reversinc Sream 
Enoines, &c, W. H. Allen and R. Wright, Lam- 
beth, and W. L. Williams, V estminster.—12th Sep- 
tember, 1882. 

The invention is especially applicable to hinery 
in which the starting, stopping, and reversing gear is 
actuated by the pressure cf steam on a piston, the 
movement of which is controlled by a second piston 
working in combination with it in a cylinder filled 
with water, the openings for the admission and dis- 
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FIG tI. 


charge of which are ted simultaneously with 
the movement of the valve to admit and discharge the 
steam to and from the steam cylinder. A is the steam 
cylinder, and the rod C of its piston Bis continued 
into the water cylinder G, and fitted with a second 

ton. The rod C actuates reversing or other gear at 

by means of side links L. An ordinary slide valve 
M regulates the admission of steam to cylinder A, and 
a four-way cock N similarly regulates the admissicn 
and distribution of water in cylinder G, the valves 
being ted and operated by rods 0 jointed to a 
lever P wu shaft R turning in bearings. Upon this 
shaft R a lever T and a wheel I turn freely, whilst a 


hand be yd V is keyed * the wheel I, and can be 


n Pp y q an 
detent. Upon lever T is fixed a stud V, on which two 
wheels 2and 3, made in one piece, turn, the former 
gearing with wheel 1, and the latter with wheel 4 on 
shaft 8. The outer end of lever T is connected to the 
crosshead or other reciprocating part of the engine. 

X is a hand pump connected to the water cylinder G. 

4381. Propvcrne Stamped on Empossep Faprics, J. 

, London.—12th September, 1882.—(Not pro- 
ceeded with.) 2d. 

A heated smvoth iron roller is employed in super- 
position to the wooden roller, upon which the requisite 
designs has been previously cut or produced. 

4832. Macuinery ror Preparino on MANurac- 
TURING LinoLeuM, &c., D. Hendry and J. Melville, 
Kirkcaldy.—12th September, 1882. 

The object is to effect in a continuous manner the 
various operations in manufacturing linoleum, which 


have hitherto been generally effected by se ite 
machines, and partly by hand, of conveying and mix- 
ing the ground cork and cementing materials formin, 
the wearing surface, and of preparing, spreading, an 
—, the mixed ingredierts on to the binding 
woven fabric which forms the back of the linoleum. 


4333. Mzasurinc Woven Fasrics, &., R. Murdoch, 
Glasgow. ~12th September, 1882. 8d. 
This relates to the arrangement of mechanism for 
the simultaneous and automatic measuring and mark- 
ing or printing of the measurements in figures. 


4334. Borer Furnaces, J. R Russell, Glasgow.—12th 
September, 1882. 6d. 

This relates to improvements in steam boiler 
furnaces designed for burning such fuel as husks of 
rice or paddy, sugar-cane, megass, wooden chips and 
sawdust, or coal dross or dust. 

4835. Macuines ror DEcORTICATING, AND 
Rice, J. R. Russell, Glasgow.—1l2th 
September, 1882. 6d. 

The hulling or decorticating of rice or other grain is 
effected by means of a long endless band, fitted with 
blocks of cement or other material, which is caused to 
travel rapidly over a second band of wire and cloth or 
other fabric, on which the rice or grain is slowly carried 
along in either direction while subjected to the fric- 
tional rubbing action of the more rapidly traversing 
band above. The polishing of the grain is effected by 
means of similar bands, but the upper band is for this 
purpose covered or clothed with woolly sheepskin, 
— fibre, coir matting, or other similar rubbing 
surface, 


4337. Turzap Wispixe Macurnes, J. W. Shepherd 
and W. Ayrton, Longsight, and S. Hallam, Mai- 
chester.— 12th September, 1882. 6d. 

One of the objects is to shorten the space required 
for each winding head in a frame of a given hes or 
otherwise, to enable larger spools to be filled without 
increasing the length of the frame. 


4838. Apparatus For FACILITATING THE DISPENSING 
on Drawinc or Errervescent L:quips, W. RB. 
Lake, London.—12th September, 1882.— (A communi- 
cation from L. Bergen, New York.) 6d. 

This relates to an apparatus for dispensing erferves- 
cent liquids, in which is combined two compartments, 
a pipe leading to one compartment from the receptacle 
containing the liquid, a pipe or passage connecting 
this compartment and the other compartment directly 
together, and provided with a valve whereby the gas 
may be allowed to escape from the former com 
ment to the latter compartment, and an escape from 
the compartment last named to the atmosphere. 


4341. Knittina Macuiverny, J. W. Lamb and B. 
ditenborough, Nottingh 12th ‘September, 1882. 


6d. 
An elastic cushion is provided to receive the blow of 
the jack or sinker. 


4342. Sarery Vatve Apparatus, A. W. L. Reddie, Lon- 

September, 1882.—(Not proceeded with ) 

This relates to the employment of hydraulic pressure 
for closing safety valves. ™ 


4344. Evecrric Lamp Carzons, R. Hammond and L. 
Goldenberg, Cannon-street.—12th September, 1882. 
—(Not procceded with) 2d. 

This relates to the formation of carbon pencils by 
means of finely-powdered plumbigo or other carbon 
intimately mixed with the powder of another sub- 
stance, which is fusible by the heat ef thearc. This 
mixture is packed in a tu’ 


4845. Lanterns ror Sportinc &€., A. J- 
Boult, London.—12th September, 1882.(A communi- 
cation from H. Lages, Germany) 64d. 

This relates to the combination in a lantern for 
sporting and other purposes of a magnesium wire, a 
candle, and means to light the same, so that 
the candle will continue to burn after the magnesium 
light becomes extinct. 


4346. Mecuasicat Pianorortes, Orcans, &c., IV. 
R. Lake, London.—12th September, 1882.—(A com- 
munication f.om J. Lacape and Co., Paris.) 6d. 

The inventor employs a pedal in place of the crank 
handle usually employed. A fiy-wheel is provided with 

an endless screw anda worm wheel for a 

4 
ged 


the music cylinders the movement of the al. 

cylinder, in addition to its rotary motion, is arran, 

in such a manner that a to-and-fro longitudinal move- 

ment may be imparted to it. Special mechanism is 

| toe for changing the tunes, and a spring key- 
ard for transmitting t>» the hammers of the instru- 

ment the action of the cylinder. 


434'7. Devices ror SropPertnc or CLosine BorrLes 
containinc AgraTeD Liquips, A. J. T. Wild, 
Peckham.—12th September, 1882. 

The inventor claims a stoppering device, consisting 
of a stopper provided with cork or other suitable 
material (other than india-rubber or its compounds), 
and formed with projections arranged to act in com- 
bination with the projections and space in the neck of 
the bottle in opening and closing the same. 


4349. Apparatus For Propucinc CHLORIDE Gas AND 
Sopium rrom CHLoRipE oF Soprum, 4. 
L. Nolf, Brussels.—12th September, 1882.—(Not pro- 
ceeded with) 6d. 

This relates to means and apparatus for decomposing 
chloride of sodium by dynamic electricity into two 
constituent elements, viz., sodium and chlorine, the 
decomposition being effected by means of a 1 
form of vat or trough, into which is placed the solution 
of chloride of sodium to be acted upon. 


4358. Apparatus FoR OPENING, CLOSING, AND 
Securine Fanuicuts, &c., A. Pearce, London.—13th 
September, 1882. 6d. 

This relates to the method of opening, cl: , and 
securing fanlights, &., by means of a rod with an 
Archimedean screw at one end, which can be made to 
revolve by means of bevel wheels or any other system, 
so as to turn the rod and screw round, 

4354. Espiess PLatrorms or Grain Straw GaTHER- 
ING AND Binpine P. Robinson, Saxby, 
Lincoln.—13th September, 1882.—(Void.) 2d. 

This relates to a method of tightening up the 
travelling or endless platforms. 


4855. Gatvanic Batrertes, 0. C. D. Ross, Trafalgar- 
road.—13th September, 1882. 6d. 

This relates to improvements in batteries which 
render them more ical and powerful. The 
inventor uses carbon and zinc as his electrodes, and, to 
obtain a larger surface, makes his plates in the form of 
rods, which are united to one terminal. The inventor 
uses in the zinc cell a liquid, consisting of water acidu- 
lated with only one to two per cent. of sulphuric or 
hydrochloric acid, and, in the carbon » Water 
combined with hydrochloric or sulphuric acid and 
nitrous acid. 

4356. Giopz Hotpers For Gas AND OTHER BURNERS 
or Lamps, G. H. Nash, Birmingham.—18th Septem- 
ber, 1882. 6d. 

This relates to an arrangement of globe holders, pro- 
vided with arms or clips working on pivots. 


4857. Constructine Ort Sroves, Brrp-cacrs, Lan- 
TERNS, &c., J. H. Stiles, South Norwood.—13th Sep- 
tember, 1882. 6d. 

The object is to render the articles capable of beirg 
easily and rapidly taken to pieces. 

4858. Apparatus FoR CouPLING AND UNCOUPLING 
Rattway Trucks, &c., G. Fenwick, Gateshead-or- 
Tyne.—13th September, 1882. 6d. 

The apparatus consists of a weigh bar supported in 
brackets on such end of the truck or wagon carrying 
two hanging arms {curved backward at their lower 
ends, in the eyes of which is suspended a weigh bar, 


having keyed upon it a boss carrying a of arms. 
the lower at of which are united, and fon a lifting 


shoe to receive the end link of the coupling chain, 
which is vented from slipping when to an 


angle by shoulders or pr: jections at the upper end of 
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the shoe, where also a loop bridge may be formed to 

connect the forks. 

43509. Morioy Tro Sewmc Macurnes, 
éc, W and J. H. a en September, 
1882.—( Not proceeded with.) 2d. 

refers to an arrangement for a 
motion to sewing machines; also for arresting or 
retarding the motion thereof. 


4360. Woot Comsixc Macuines, 7. H. and 
R. Smith, Bradford.—13th September, 

This refers to the vertical slide to which th the dabbing 
brush is attached for pressing the wool into the teeth 
of the circular comb 
4861. Setr-actinc Moves For Spixxixe Woot, &c., 

J. Dransjield and J. Issett, Dewsbury.—13th Septem- 
ber, 1882. 6d. 

This relates to the employment of self-acting appa 
ratus for giving intermittent motion to the side = 


4862 Ececraicity, L. Gaulard, Bedford- 
square, and J. G.bbs, Bury-street.— 13th Septem- 


This relates to a § m by which induction coils 
are placed between the lamps in a house and the main 
circuit. The current in the main circuit may be pro- 
duced by an alternate current machine and of high 
potential ; in traversing the primary wire of the induc- 
tion coil it will induce a current in the secondary wire 
which will feed the lamps. This secondary wire may 
be arranged in several separate coils, so as to be capable 
of connection in series or quantity, and to give a 
current of high or low tension accordingly. 

4368. Gas Enoixes, A. M. Clark, London.—13th Sep- 
tember, 1882.—(4 communicction from J. Schweiz:r, 
Paris.) 8d. 

The essential feature of this invention is that the 
working of the piston is due to the alternate action of 
the expansion—produced by the combustion of the 
explosive mixture—and of the resulting vacuum, the 
expansion and vacuum acting directly upon the 
piston, and causing it to perform its outward and 
inward stroke. The engine consists mainly of the 
chambered drum A, piston B, and regulating appa- 
ratus to supply the gas to the ‘drum. There are two 
burners, the flame of one being directed into the drum, 
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and the other serving to relight the former should it be 
extinguished. An exhaust fan is used to extract the 
products of combustion from the drum. The drum A 
is mounted on a shaft, and rotated by gearing within a 
case, and between two covers, in the upper part of 
which are two apertures, at — the compartments 
of the drum are p The com- 
partments are successively filed with air and gas, and 
en as the drum revolves, thus actuating the 


4364. Manvractrure or Caustic ALKALIEs, &€, 
L. Wise, Westmins‘er.—1ith September, 4 
communication f:om Dr. C. Lowig, Breslau) 4d. 

The inventor claims the production of caustic soda 
and caustic potash by heating carbonate of soda or 
carbonate of potash (according as caustic soda or 
caustic potash is required) with oxide of iron. 


4365. Fexep Motions ror TURNING Latues, Shanks, 
jan., Joknst —1l4th & 1882. 8d. 

The object is to arrange and combine feed motion 
details for turning lathes in an improved manner, and 
so that the rate of feed can at any time, and without 
ans the work, be altered to any extent with 
facility. 

4366. A Jorst ror Ececrricat Lamps, &c., W. R 
Wynne, High Holborn.—l4th September, 1882.—(Not 
proceeded with.) 4d. 

This relates to a joint which can be utilised for 
putting in and removing lamps in shops or outside, as 
without with lamps in the 


4367. Execrric Licrtixnc. W. Morgan - Brown, 
London.—14th September, 1882.—(A communication 
Jrom F. Schmidt, Progue, Bohemia.) 64. 

This relates to the regulation of the arc by means of 
the differential action of two or more solenoids, one 
wound with fine wire and the other with thick, the 
carbons being connected to the thick wire cireutt. 
which operates to separate them, whilst the action of 
the other electromagnet tends to cause them to 
approach, 

4368. Vexetian Wrspow Burns, . Marsiall, 
Birmingham.—1l4th September, 1882. 

This relates to an arrangement for oe: the cords. 


4369. Wixpow Fasteninos, W. MacLeod, 
Birkenhead.—14th September, 1882. 

This relates to a sliding window ml consisting 
of a self-acting spring catch, bolt, and a guarded slide. 
4870. Apparatus F-R Grixpixc, Treemnc, Sur- 

Factne, &., H. Slack, &hefield.—14th September, 
1882. 6d. 


This relates to improvements in apparatus for grind- 
ing, trueing, surfacing and polishing, specially appli- 
cable to the trueing and facing of metallic bars by the 
construction of a disc or annular side grinding or 
polishing appliance, made up of or built up of seg- 
mental blocks or blocks of other equivalent or suitable 
form secured in the said disc or chuck by wedges, ad- 
justing screws or equivalent appliances, and with suit- 
ably arranged spaces between the said blocks. 

4371. orn S zinc Hanks, &., J. Conlong, 
Blackburn.—14th September, 1882. 64. 

This relates to the construction of the reel or swift, 
having for its object the equal expansion of the arms 
when rotated by centrif force. 

4373. Sream Borers, H. J. Haddan, London.—(A 
communication ‘from J. Bergmann, Hattingen.)— 
~ 14th September, 1882.—( Not procesded with.) 4d. 

The object is to utilise the gases of combustion in a 
high degree, without unnecessarily increasing the 
weight of the iron parts, and so cause the deposition 
of mud at a place little exposed to the heat. 

4372. Macnine ror CLEANING AND SEPARATING 
Grats, &c., FROM THEIR Impurities, J. and R. N. 
Davidson, "Keweastle- -upon- Tyne, = A. Miller 
Gateshead.—14th September. 1882. 

For separating and cleaning grain pon its impurities 


the machine is constructed with riddles of different 

sizes of perforation, also of different sizes of meshes of 

round wire placed lengthways of the machine, all 

fixed like drawers in a e or chest, set on 8) 

at a proper angle, so as to give the grain a sm 

action on the riddles. 

4374. Suurs, &., 7. 


This relates partly to means for a ‘ing the 
ciple of force or mechanical eae 
prevent sinking. 


6d. 
This rel relates to a va paral lift tn in which the cage is 
carried on a ram the full length of travel, the method of 
balancing such ram and cage being by means of an 
cylinder, connect by 
or levers to a driving te, and eylinder. 

4376 Be NAMO-ELECTRIC MACHINES, M. Deprez, Paris. 

—l4th Sept-mber, 1882. 8d. 

This to improvements in dynamo machines, 
the special objects of which are to adapt them od 
transmitting electricity to a distance, to be utilised as 
a motive power. The inventor has taken the Gramme 
machine as his model. One improvement consists in 
an improved hub for mounting the ring armature on 
its shaft ; another in a method of winding the magnets 
so as to insure good insulation when high tension 
currents are used. The inventor arranges metal discs 
in couples at short distances from each other, and 
winds the wire in the Bang between these discs, 
ree the whole imme in an insulating material. 

A series of washers is thus obtained, which, when 
arranged in juxtaposition from the inducing magnet, 
the free nas of the washers being so arran tha: 
they can be coupled up for tension or quantity, or a 
mixture of both. Another improvement relates to an 
arrangement of the armature coils in connection with 
this collector, which allows of these coils being coupled 
up in any way that may be requi Another im- 
provement consists of a commutator for throwing 

sist: into a high tension circuit 
whan break occurs, so as to avoid ‘extra currents.” 


Another improvement consists in the combination cf 
two armaturesand two sets of electro-magnets, forming 
two machines on one foundation. Another improve- 
ment relates to the winding of the armature and 
electro of these hi with two sets of 
wire as follow :—The electro-magnets are wound with 
thick wire forming two se ite circuits; one of 
the armatures is wound with thin wire and 
the other with thick. The fine wire armature is con- 
nected to line, and the fine wire magnet is connected 
in tension orinashunt. The thick wire armature is 
connected with the thick wire magnet. The line 
current enters the thin wire et and armature, 
and the machine is set in motion. Thereupon the 
thick wire armature induces a oer in ey 
p the citi of e 


edges at best angle for work and for sharpening and 

clearing. 

4390. Evecrric Lamp Howpers, J. W. Swan, New- 
castle-on. Tyne, and C. Swan, Pimlico.—lith Septem- 
ber, 1882. 6d. 

The object of this invention is to ensure good elec- 
trical connection between the terminal loops of incan- 
descent lamps and the conductors. The illustration 
shows a holder embodying this invention. A is a non- 
——s holder in which are inserted wires B, u 

ch are formed hooks B®, under which the terminal 
loupe C of the lamp are passed, The hooks B* are so 


formed as to admit of the ready e of C there- 
under, and wires B are continued in one or more coils 
which lie close to the curve of the hook, so that C 
engage between and are nipped closely by two or 
more contiguous laps of the hooks. The inward ends 
of these hooks are bent at right angles and inserted 
and soldered into the binding screws D. When the 
as is not pendent spring wire supports are used as 


4808. Manvracture oF CertTatn ALLoys or GoLp, 
A. Guys, London.—15th September, 1882.—(4 com- 
munication from P. A. Guye, Geneva.) 4d. 

This relates to the manufacture of a series of alloys 
of gold with aluminium bronze, and with other alloys 
of aluminium and copper. 

4398. Pickers EmpLoyep I. Sowden, 
Bradjord.—15th September, 1 6d. 

This relates to the employment of 
pickers made with pieces a or fixed to the sides, 
and poring picking straps secured to them, by which 
steady and straight actions are obtained. 


4399. APPARATUS TO Bz APPLIED TO THE TREADLES OF 
Bicycigs, &c., J. Buckland, Taunton.—l5th Sep- 
tember, 1882. 8d. 

This refers to an apparatus whereby the worker can 
operate the pedal in its ascending «nd descending 
motion, 

4401. Compression Pumps ror 177 Gas, C. D. 
Abel, London.—15th September, 1882.—)A 


which the movement of a vibrating shuttle lever is 
derived through an oscillating lever from a driving 
shaft journaled in the goose neck or arm which 
actuates the needle bar, 


AMERIOAN PATENTS. 


From the United States’ Patent Office Oficial Gaztte. 
274,568. Steam Freep Work: ror Saw Mitts, 


Alvert Cunningham, Milwaukee, Wis. — Filed 
March 29th, 1882. 


Brief. —The running on tracks has a rack 
engaged by a orden in a reciprocating head, said 


274.568] 


= — 


gear wheel engaging in turn with a fixed rack. The 
vomeneesiang head is driven by a steam piston 
attached thereto. A peculiar buffing Govies is applied 
to the carriage 

274, 859. Toot ror Curtine 

K. Polk, Renfroe, Ga.—Filed December 5th 
Claim.—The slot cutter, consistin bey the A, 

formed with the recess a, and provided with a punch 
D, fitted in a transverse slot of the anvil, substantially 
as shown and described (2) The combination, with 
the anvil A, formed with the recess a and transverse 


tion ‘from A. Os:nbriick, Germany. 6d. 

This relates to the use, in combination with the 
ordinary stuffing-box of the piston-rod, of a chamber 
through which the piston- passes, ‘and which ia 
charged with oil heated to such a temperature that it 
will not absorb ammonia. 


4402. Suppty ayp Waste VaLves ror aND 
Lavatorigs, &c., 8. Hellyer, London.—1l5th Sep- 


magnet cuts this circuit, and the hi: ti 
to work by the excitation from the thick wire arma- 
ture. The illustration herewith shows the method of 
winding adopted and the ceutrif — Other 
improvements are described and 
4378 J. Atkinson, Septem- 
ber, 

This relates to several improvements in the general 

construction of the engine. 


4379. ManvracturE oF Iron anp J. 
Willans, Kilburn.—l4th Szptember, 1882. 4d. 

The inventor claims, First, in the manufacture by a 
pneumatic process of steel or ingot iron from cast iron 
containing phosphorus, injectin: along with the blast 
bauxite or like ore rich in alumina; Secondly, inject- 
ing into a Bessemer converter, ‘cua ther with the blast, 
a mixture of bauxite or like aluminous ore and lime. 
4380. Suspeypep HorizontaL BARS USED FOR 

Drvipine StaBxes into Stais, G. Welling, Camber- 
well.—14th September, 1882. 6d. 

The object is to avoid the risk of horses getting 
injured by being held suspended upon the bars. 

4881. Maxcracrore or Martcu-Boxes, &c, W. R. 
Lake, London.—14th September, 1882.—(A communi- 
cation from A. Widestrim, Stockholm.) 10d. 

This relates to machines for the manufacture of the 
exterior cases of match-boxes, which cases consist of 

together paper per pasted ereon, which 
either entirely surrounds the case when no La ef 
label is required, or only partially covers it, in which 
case a special label is applied by the said machine. 

4382. Srert Strips, &c., Usep CRINOLINES AND 
Dress Iwprovers, C. Beker and G. J. Badcock, 
— september, 1882.—(Not proceeded 
wit 

The edges of the steel strips are made serrated or 
wavy. 

4383 Construction or WALLs, &c., F. Bauder, Vene- 
September, 1882.—(Not proceeded with ) 


mis relates to the construction of walls, &c., in 
which the blocks, bricks, or other component parts are 
made to bond or interlock with one another. 


4384. Macuivery FoR PREPARING, SPINNING, AND 
Dovsutnc Cotton, SILK, &., T. Be ry, Rochdale. 
—1l4th September, 1882. 4d. 

This relates to the construction of the spindle or fiyer, 
and of a bearing. 


4888S. Leap anp Crayon Hotpers, J. H. Johnson, 
London.—14th September, 1882.—(A communication 
Srom J. Reckendorfer, New York.) &d. 

This relates partly to means whereby the lead, when 
released from the control of the lead- -clamping or 
grasping mechanism, is prevented from dropping from 
yo sheath or case beyond a definite predetermined 

istance. 


4388. Gas Enorves, J. Atkinson, London.—15th Sep- 
tember, 1882. 6d. 
This relates to the construction of engines having 
three vertical or horizontal cylinders. 


4389. Srorrerixe Borttes, &e., J. J. Ravwley, 
London.—15th September, 1882. 

This consists of a stem caused to a through a 
rolling packing ring, which on takes its permanent 
bearing or seat against a shoulder inside the neck of 
the bottle, ange | closing the neck, and at the same 
time gripping the stem so firmly as to vent 
its displacement by internal pressure. i 
4392. Frames or anp Parasots, H. J. 

Haddan, Kensington.—i5th September, 1882. 
communication from C. Newmeister, Leipzig.) 6d. 

This relates more particularly to automatically open- 
ing umbrellas having two sets of stretchers. 

4393. Apparatus FOR PRopUCTION AND INCREASE OR 
MopiricaTion OF Musica Sounps, J. Burnet, 
Ceylon.—15th September, 1882.—( Not with.) 


This relates to the employment of vibrators. 

4895. Srocxs ayp Dies For Bott axp Currine, 
&c., C. Neil, Shefield—15th tember, 1882. 

This consists partly in the dies of stocks for bolt and 
pipe cutting, the formation of same with cutting 
edges at the corners instead of the sides, whereby one 
pair of dies will screw four sizes with the cutting 


1882. 
and closing of the valve is effected b: 
an arrangement tof toggle joint levers connected wi 

a weigh’ 

This relates partly to the manufacture of ff whitelead 
by the use of lead turnings or planings. 

4406. Macuixes ror Makrsc Movutps ror 
J. V. Hope, Wednesvury.—1l5th September, 
1882. 

This consists partly of a mould for metallic casti 
formed with segmental chills caused to travel radially 
towards a common centre, and a core of compressed 
sand made round that centre, —— round the centre of 


a machine with similar registra 
4408. Se.r-actinc Temp.es, J. 
tember, aan proceeded with. 
mie. relates to the construction ~ 


oe temples. 

4410. Borris, Jars, &c, J. H. Dayton, Brixton.— 
16th September, 1882.—(Not proceeded with.) 2d. 

The bottle is provided with a series of projections or 
legs inside the neck, so that a vertical groove is left 
between each. The stopper is provided with studs or 
lugs to fit between the vertical grooves, 

4411. Receneratinc PeroxipE OF MANGANESE FROM 
THE RESIDUE OBTAINED IN THE MANUFACTURE OF 
G. W. von Nawrocki, Berlin.—16th Sep- 
tember, 1882.—(4 communication from the Verein 
Chemischer Mannheim, Germany.)—(Not 


proceeded with.) 
This relates to = improved method of treating the 
of chlorine. 


4414. E. Marshall, Birmingham.—16th 
6d. 
ti an ar t of gearing whereby 
the rid rider can readily change the rate of motion com- 
municated by the crank shaft to the travelling or 
driving wheels. 
4420. GasaLrers, CHANDELIERS, AND ELECTROLIERS, 
&c., M. Merichenski, Poplar.—16th September, 1882. 
6d. 


This relates to the combination of a toothed rack 
with toothed wheels—the latter acting on springs 
which are wound or released, according to the direc- 
tion in which the wheels rotate—for raising and lower- 
ing and reg g the position of the pendants or 
down rods. 


4427. Vatves, W. Lloyd, Newport.—18th September, 
1882. 6d. 


This relates to the construction of an improved gun- 
metal valve. 


4508. Treatment or Sreet or Iron Incots, P. M. 
Justice, London.—21st September, 1882.—(A commu- 
nication from A. Cooper, , Vienna.) 

This consists in an epvotenent in the apparatus 
used in that method of working in which the ingot is 
allowed to cool slowly in closed chambers till it is in a 
fit state for mechanical treatment, without being 
placed in a reheating furnace. 

4537. Fotpixe Cases, H. J. Haddan, Kensington.— 
23rd September, cian communication from A. 
Collin, Rouen. 

This consists in 1 the case of any convenient 
material, cut out in the shape of a cross, with 
divided into the (desired size to form bottom, sides, and 
top, said pieces being then united at their proper 
edges with hinges or a flexible material, which will 
allow of the pieces being folded into position to form 
the case, and secured in box form by straps, cords, or 
chains passing through slits or eye-holes in the sides 
or bottom of the box. 

5526. Meratiic Fastesincs anp Setrine Instrv- 
MENTS FOR ATTACHING = &c., A. J. Boult, 
London.—2lst November, —(A communication 
from F. A. Smith, jun., "ahode U.8.)—(Com- 
plete.) 6d. 

This consists cf a metallic fastening having a suit- 
able retaining base, and provided with one or more 

rongs for engagement with the shank or head of a 
button for connecting the same to fabrics. 

86. Sewrxo Macuines, J. Imray, London.—6th Janu- 
ary, 1883.—(A communication from R. Leavitt, 
Boston, and B. Fiather, Bridgeport, U.8.)—(Com- 


mite a) to that class of sewing machines in 


[2746593] 


slots of the clampin; B and punch D, sub- 
stantially as shown and described. (3) The combina- 
tion, with slotted anvil y of the punch D, formed 
with cutters d, substantially as shown and described. 
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THE IRON AND STEEL INSTITUTE. 

Tue May meeting of the Iron and Steel Institute be 
on Wednesday, in the hall of the Institution of Civil 
Engineers, Great George-street, Westminster. The attend- 
ance of members and visitors was not lar, After the 
usual routine business had been transacted, Mr. Smith left 
the president's chair, which was taken by Mr. Bernard 
Samuelson, M.P., who proceeded to deliver by far the best 
and most interesting presidential address that we have 
heard for a very long time. After a few apologetic words, 
he briefly reviewed the position of the Institute, which 
has grown from 250 original members to 1250; and he 
glanced at the history of the iron and steel trades since 
1869, the year in which the ‘Institute was born. In that 
ear the world’s production of pig iron was 10,500,000 tons ; 
in 1882 it was 20,500,000 tons. The blast furnaces of 
1869 produced on the average a little over 180 tons per 
week, with a temperature of blast scarcely exceeding 
800deg. Fah. The consumption of coke per ton of iron 
varied from 25 to 30cwt. To-day our blast furnaces oe 
duce on the average upwards of 300 tons per week. The 
Consett Company has reached a production of 3400 tons 
in four weeks, or 850 tons per week, and of 134 tonsin one 
day from a single furnace. From the United States 
we have authentic accounts of an average production of 
1120 tons per furnace per week having been attained ; 
and he gave his readers to understand that this vast pro- 
duction was found to be economical, and did not entail the 
speedy destruction of the furnaces. Mr. Samuelson dwelt 
at some length on the improvements which are bein 
effected in the manufacture of coke, and which have 
already been dealt with in our He called attention 
to specimens of coke on the table, made by the Carvés-Simon 
ovens in operation at the Crook Works of Messrs, Pease, 
where twenty-five of these ovens have been put up; 
the average yield of ammoniacal liquor per ton of coal has 
been 30 gallons of a strength of 7 deg. Twaddell, valued at 
1d. per gallon at the ovens ; the quantity of tar per ton has 
been 7 gallons, valued at 3d. per gallon. These products 
would therefore realise 4s, 3d. per ton of coal. Of course 
the profit on the ton of coke is considerably more, and to 
this has to be added the value of the additional weight of 
coke, which in the ordinary beehive ovens from coal of the 
same quality is only 60 per cent., or in beehive ovens 
having bottom flues about 66 per cent., whilst in the Carvés 
ovens it is upwards of 75 per cent.. Mr. Samuelson held 
that it was, on the whole, a _ thing that England was 
not called on to supply the iron of the world. 
Speaking of the vast pro, made by the steel makers, 
he quoted a letter from Mr. Windsor Richards, of Messrs. 
Bolckow, Vaughan, and Co.'s, to the following effect :— 
“Our ing rolls are 48in. diameter, and the roughing 
and finishing rolls are 30in. diameter. We roll rails 150ft. 
long as easily as they used to roll 21ft. Our ingots are 
15$in. square, aud weigh from 25 cwt. to 30 cwt., according 
to the weight of rail we have to roll. These heavy ingots 
are all handled by machinery. We convey them by small 
locomotives from the Bessemer shop to the heating 
furnaces, and by the same means from the heating 
furnaces to the cogging rolls. So quickly are these ingots 
now handled, that we have given up second heating 
altogether, so that after one heat the ingot is cogged from 
154in. square down to Sin. square, then at once passed on 
to the ley yb finishing rolls, and finished in lengths, 
as I have said before, of 150ft., then cut at the hot saws 
to the lengths given in the specifications, and varying from 
38ft. to about 21ft. The 38ft. lengths are used by the 
Italian ‘ Meridionali’ Railway Company, and found to give 
very satisfactory results.” Mr. Samuelson holds that in the 
extension of railways lies the great future hope of the iron 
and steel trade, pointing out that America has fifty times 
as great a mileage in proportion to its inhabitants as India 
has ; and he concluded by alluding to the spread of tech- 
nical education among the working p Sethe which heregarded 
as a most hopeful sign of the times, On the close of his 
address a vote of thanks was proposed by Sir H. 
Bessemer and seconded by Mr. I. L. Bell. Mr. Snelus 
was then presented with one Bessemer gold medal, another 
being reserved for Mr. Thomas, who \e had to proceed 
to Australia for the benefit of his health. Mr. Snelus 
said that he had got his first lesson in science from 

Professor Pepper, at the now extinct Polytechnic. 
A discussion was then commenced on a paper by Mr. 
Snelus, read at the last meeting, on the strength of 


rails. Mr. Snelus first called attention to what he| P 


believed to be a new method of very quickly testing rails 
for hardness, It consisted in driving in a punch with a 
point ground to an angle of 45 deg., with a pressure of 
thirty tons to the square inch. He had obtained the 
pono results. Three rails were tested ; one good ordi- 
nary ; the two others purposely made hard and brittle. 
They were submitted to the fall of a monkey in the usual 


way :— 
10ft. ... 15ft. ... 20ft. Depth 
Deflection -468in, 


gin... broke... broke ... ‘250in. 
The discussion which followed was unimportant. A 
French engineer, however, stated his conviction that what 
was done to rails during the process of straightening them 
had a great influence on their durability. An Provera 
ment for luncheon took place at 1 p.m., and on resumin 
at 2 p.m., Mr. Parker, of Lloyd’s, and Mr. Allen, of Shef- 
field, read papers on steel castings, which, as was expected, 
excited a very warm discussion. It will be remembered 
that in our annual article for 1883 we wrote at some 
length concerning steel castings in “the strict sense of the 
words,” and we unwittingly gave offence to not a few of 
our readers who pointed out that they had been steel castin 
makers for many years. It is to be regretted that none o: 
them were present to fight their battles on Wednesday, 
only two or three of the larger steel-making establishments 
ing represented, and it was definitely stated, and not 
contradicted, that only a very small number of firms indeed 
could make a steel casting fit for shipbuilding purposes, 
although a great many firms thought that they could. Mr, 


Parker's paper put into a complete form much that we 
only hinted at, and he gave some valuable facts and figures 


gan | to show the great progress that was beng made in the 
e 


production of steel castings of all kinds. called atten- 
tion to the remarkable difference of opinion which exists as 
to the relative value of crucible, open-hearth, and Bessemer 
castings, and the propriety of annealing, and/appeared to 
poem Messrs. Je essop and Sons, of Sheffield; Messrs. 
Spencer and Sons, of Newburn-on-Tyne; and the Steel 
Company of Scotland as the only firms competent to supply 
such castings as shipbuilders wanted. He referred at some 
length to the value of tempering, and cited as curious facts 
the following results of an experiment he had had made :— 
“ Tempering, or, in other words, cooling the castings in 
oil is, however, very beneficial. The first application 
entirely transforms the large crystalline grain of the metal 
into a finer and more homogeneous grain, while each suc- 
cessive repetition still further adds to its homogeneity, 
tenacity, and ductility. As an illustration of this, I had 
four specimens cut from a casting made at Terre-Noire, 
and tested under my own supervision. ‘ The first specimen, 
in the same condition as when cut from the casting, broke 
with a tensile stress of 32°07 tons per square inch, and an 
elongation of 16 per cent. in a length of 5in.; the next 
specimen, which was annealed, broke at a stress of 33°7 
tons ee inch, with an elongation of 17 per cent.; 
the third specimen was annealed and tempered in oil, and 
broke at a stress of 38°6 tons per square inch, having an 
elongation of 17 per cent.; and the fourth specimen, which 
was twice tempered in oil, broke with a stress of 41°] tons 


8 | per square inch, with an elongation of 15 per cent.” Mr. 


Allen’s paper was very short. It was simply an advocacy 
of the use of “stirred” steel. Curiously enough, no one 
seems to have adopted a process which according to Sir 
Henry Bessemer secures the most admirable results. 

We have said that it was expected that a somewhat lively 
discussion would ensue, but Mr. Martell took the meetin, 
by surprise when he stood up and went right in the teet' 
of his colleague’s opinions by warning his hearers not to 
run away with the idea that steel castings were admirable. 
He did not, he said, doubt that they might yet become 
admirable, but at present they were most uncertain in 

uality, and Lloyd’s had to use the test care to exclude 
the work of firms who know nothing about the making 
of anything but small castings. The surveyor had to be 
instructed to test them to destruction, which was not difti- 
cult. Mr. Riley, of the Steel Company of Scotland, 
Mr. Hall, of Messrs. Jessop and Sons, Sir Henry 
Bessemer, Mr. Spencer, and others took part in the 
discussion, and some of the differences of opinion which 
appeared to exist as to the open-hearth and the crucible 
systems were shown to have existence more in theory than 
in practice. Mr. Putnam, of the Darlington Forge, spoke 
in favour of iron, and exhibited two broken porter bars 
of cast steel. He generally used iron porter bars, which 
were exposed to severe jarring strains, and these iron bars 
lasted from fifteen months to five years. The steel bars 
broke, however, the very first day they were used. In 
defence it was attempted to be shown that the makers 
thought that steel was wanted to replace cast iron, and that 
a ae material had not been used; to which Mr. Putnam 
asked how that could be, seeing the makers charged him 
five times cast iron price for them. Mr. Parker defended 
steel against Mr. Martell in replying in the discussion, and 
Mr. Allen explained, in reply to a question, that pouring 
Bessemer from one ladle to another would not do as much 
good as stirring the metal properly. The meeting 
adjourned at about half-past four p.m. 

On Thursday morning the proceedings commenced with 
the reading of a paper by Mr. W. Hawdon, of Middles- 
brough, giving the comparative results of the working of a 
blast furnace, with blast varying in temperature from 
990 deg. to 1400 deg. Fah., at the Newport Ironworks, 
Middlesbrough, of Messrs, B. Samuelson and Co. Some 
Cowper brick stoves were erected for new furnaces, but for 
a time used with furnaces which had been at work with the 
cast iron U-pipe stoves, This furnace was 85ft. in height, 
27ft. diameter at bosh, and had been in use ten years, 
though still in good condition. During seven weeks with 
the cast pipe stoves, the temperature of the blast being 
990 deg., the yield was 400 tons of 3°23 quality pig, with 
23°8 ewt. coke per ton and a blast of 4} 1b. per square 
inch at the tuyeres. During the next four weeks the 
brick stove was connected, a temperature of 1168 deg. em- 
loyed, and then the yield was 409 tons, quality 3°36, and 
coke 23°21 per ton of iron. During the next two weeks 
the temperature was raised to 1295 deg., the result being 
that the yield was increased to 449 tons, quality nearly the 
same or 3°35, and the coke reduced to 23°02 cwt. per ton. 
The temperature was raised to 1328deg. during another 
seven weeks, when the yield was 461 tons, quality 3°14, 
coke 22°8. During the next two weeks, this iron bein 
dry and rich, the burden was increased, when the yiel 
was 458 tons, quality 3°02, coke 223cwt. The practical 
result being that by increasing the temperature of the 
blast from 990 deg. to 1414 deg., a decrease of 1°5 cwt. coke 
per ton of iron, and increased yield of 60 tons per week 
were effected, and by the figures given by the author, it 
was shown that over £1000 per annum was saved by the 
use of the brick stoves, Another paper on this subject 
was read by Mr. I. Lowthian Bell, but dealing more 
especially with the value of successive additions to the 
temperature of the air used in smelting iron. The early 
part of Mr. Bell’s paper is occupied by an estimate of the 
quantity of coke theoretically required per ton of iron, 
which he gives as 12 cwt., though about 10 cwt. more than 
this is used even when the blast is heated to 1000deg. 
The reason for this Mr. Bell says, is the existence of a 
limit, beyond which the action of carbonic oxide, the 
reducing agent, is annihilated by the admixture of the 
resulting carbonic acid, which latter has an opposite 
tendency to that of carbonic oxide, being an oxidising 
instead of being a reducing agent. Whatever the limit 
in question may be, it constitutes the first and most 
important impediment to lowering, beyond a certain point, 
the quantity of fuel employed for smelting iron. But 
further on in the paper the author refers to past 


experience in the use of hot blast, and to more recent 
experience, which, guided by theoretical consideration, 
leads him to question whether any advantage was 
being derived from heating the blast above 1000 deg. 
when applied to furnaces of sufficient capacity, and to con- 
clude that any saving from a higher temperature than 
this must be theoretically very small. e gave figures 
from different furnaces to show that there is no simple 
arithmetic ratio in the economy of fuel by successive in- 
crements in the temperature of the blast, and further that 
the high temperature of the blast does not promote the 
copious formation of carbonic acid, but that the largest 
quantity of carbon in the highest stage of oxidisation is 
found in furnaces using low temperature blast. Generally 
his paper was to the effect that the very large furnaces 
with very high temperature blast, as used by Messrs. 
Cochrane’sOrmsby Works, had not given better results than 
he supposed possible even in furnaces of moderate capacity, 
blown with air at more moderate temperatures, though he 
admitted that he had not known any other furnace, except 
that of Mr. Cochrane, with a blast at 1000 deg. Fah., pro- 
duce a ton of iron for so small a quantity of coke. After 
afew remarks from Mr. Massicks, Mr. Chas. Cochrane 
was called upon by the President, and it seemed to be 
generally understood by the meeting that some sparring 
was about to commence. Mr. Cochrane was well prepared 
with notes and energy, and after referring to his own state- 
ments as to possibilities of the blast furnace in 1869, and 
giving a lot of figures to show in what way the heat from 
the coke was used in performing the different operations 
in the furnace upon the ores, fluxes, moisture, and the 
coke itself, he went on to attack Mr. Bell because he had 
not, as he said, taken into account the loss due to the 
conversion in a certain zone in the furnace of carbonic 
oxide back into carbonic acid, and after that the 
relation between the heat work done in convert- 
ing lewt. of carbon into CO, and into CO was 3:27, 
he said that it was through overlooking this that Mr. Bell 
had been unable to recognise the value of the brick stove 
as a means of heating blast to a very high temperature. 
Mr. Cochrane pointed out that once carbon was converted 
into carbonic acid, it never goes back to carbonic oxide, and 
that the carbonic acid does a great deal of harm in the 
upper part of the furnace, which can best be reduced by 
the use of high temperature blast. He objected to Mr. Bell’s 
taking figures from different furnaces, not using the same 
coke, and then averaging results to get at a mean. He also 
spoke of the advantage which he had found attend drawing 

e tuyeres away and increasing the distance from 6ft. to 
7ft. Mr. W. Whitwell was not slow to make capital out 
of Mr. Bell’s acknowledgments that brick hot blast stoves 
had accomplished something, and he gave some figures 
relating to size and cost of the Whitwell stove. Mr. 
Snelus spoke of the necessity of taking into consideration 
every fact and element when dealing with blast furnace 
economy, and not to attempt to generalise from isolated 
facts and observations taken at different furnaces under 
dissimilar circumstances. Mr. W. Richards spoke highly 
of the very high temperature blast. Mr. Bell replied 
to the discussion, and chiefly to Mr. Cochrane, whom he 
said had misapprehended him, as his contention was not 
that high temperature blast was not good, but that the 
same amount of heat could be more advantageously ob- 
tained by fuel in the blast furnace itself. 


HIGH PRESSURE AUTOMATIC BRAKES. 


From the moment that the compressed air system of 
continuous brakes had demonstrated its powers during the 
Trent brake competition, we accepted it as the best system, 
and we have persistently advocated its adoption to the 
exclusion of other systems ever since. We have been told 
that we were mistaken, and that the vacuum brake, owing 
to its greater simplicity, must in the end beat its rival. 
We also held that the automatic principle must be adopted, 
and we were assured that on this point also we were 
wrong. The action of the Board of Trade so fully sup- 
ports all that we have urged on this latter subject, that 
we need not further reter to it here. The time has, 
however, arrived when facts are available which demon- 
strate in the fullest possible way the soundness of the 
conclusions at which we had arrived concerning the value 
of compressed air automatic brakes. These facts are sup- 
plied by the Board of Trade returns, to which we have 
already drawn attention in two articles ; and we shall show 
from these returns that not only have the various antici- 
pations of disaster formed by the opponents of the high- 
pressure system not been borne out by facts, but that the 
performance of one type of brake has been so excellent 
that it could not be easy to find any machine of any kind 
performing its duties with so few failures. The conditions 
laid down by the Board of Trade, with which, in their opinion, 
a continuous brake should comply, have by some been con- 
sidered almost impossible of accomplishment under all 
circumstances, and for every kind of traffic, and it has 
been said that, however great might be the advantages of 
automatic brakes under certain contingencies, these were 
purchased at too high a price, owing to the delays and 
difficulties which would ensue in daily working from the 
more complex parts required in such a brake continually 

tting out of order. e propose to test this supposition. 

he Westinghouse brake is far more widely used than any 
other, and while it is generally allowed to comply with the 
Board of Trade conditions better than any other system—if 
it is notindeed the only brake which really does so—it may 
for that very reason at the same time be considered the 
most complex in construction. Yet, notwithstanding 
this fact, the reports i it resolve themselves 
simply into a record of defective material and mis- 
management on the part of servants, the complex 
organs peculiar to the Westinghouse brake being only 
mentioned often enough to show that they are in use. 
This result by no means agrees with the prophetic fore- 
bodings of those who, it may be in all faith, have 
made a practice of opposing the introduction of this system. 
The essential peculiar to the Westinghouse brake 
are—(1) the air-pump on each locomotive; (2) the triple 
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valve on each vehicle fitted with the complete brake; (3) 
the couplings between each carriage ; (4) the driver’s brake 
valve. Except, perhaps, the coupling, these parts have 
one and all been called complicated, and liable to injury 
and derangement. When the first form of Westinghouse 
brake was being introduced—we mean thenon-automaticair 
brake—the great bugbear was the air-pump; and we were 
told that such a novel system of working an engine would 
prove quite impracticable. But when the triple valve was 
added and the brake made automatic, it was said, even 
by those who acknowledged its ingenuity, that it was 
hopeless to think of getting such a device to work regu- 
larly. With this opinion we have never agreed. Practical 
experience was the only test ; and how much truth there was 
in the charges brought against the various parts, and indi- 
rectly against the soundness of our judgment, may now be 
ascertained from the Board of Trade Returns. Taking the 
return recently issued for the six months ending December, 
1882, it is interesting to note how completely the accusations 
are disproved, as will be seen at once from the table which 
we print below. In the first place, seven out of the fourteen 
railway companies using the brake have no delays or mis- 
haps of any kind to record arising from the use of the parti- 
cular parts mentioned; nine of the fourteen companies, 
including the Midland, make no mention of triple valves ; 
and twelve of the fourteen attribute nothing to the 
driver's valve. In compiling our statement, only those 
eases are reckoned in which the delay is positively attri- 
buted to a part of the brake mechanism, and which 
did not arise from the neglect of a servant. For in- 
stance, there are sixteen cases against the air pump; but 
as six of them are due to want of lubrication or other 
neglect, only ten are counted, and these are due to the 
failure of material. There are in all thirty-three cases in 
which a triple valve is mentioned in connection with delays ; 
but since there are a number in which the incident is 
reported as being only “probably” due to this part, only 
twenty-three cases are dealt with, and these are mainly 
caused by leaks. Couplings are reported twenty-one times ; 
but as ten of these refer to couplings with valves—which 
were in course of being changed—being mixed with those 
without valves, or to their having been improperly coupled 
up, there are really only eleven cases to deal with, and 
even these are merely matters of india-rubber washers 
wearing out. 

Analusis of Reports against Parts of Westinghouse Brake from 

Return for December, 1882. 


Total num- 
ber in use 
Number cat 
in Great - Total Miles per 
December, 
1882. 
Airpumps.. .. 1173 10 or 0°85 per cent. \ 1,275,988 
Triple valves .. 9157 | 554,777 
> 12,759,337 
Couplings .. 21,463 11 ,, 005 = | 1,159.989 
Drivers’ valves 1173 5 ,, O42 2,551,977 


In other words, deducting these reported cases, we tind 
that fourteen railway companies in this country, using 
1163 pumps, 9434 triple valves, 21,455 couplings, and 1168 
drivers’ valves, ran 12,759,887 miles in six months, without 
being the cause of delay or incident upon their own 
account. It is doubtful, indeed, if there is a single case in 
the returns of any of these parts really acting improperly, 
that is owing to the principle or the design being faulty. 
But even allowing for the uncertainty or imperfection of 
material and the frailty of men, such a result as that we 
have given is very striking. To show, however, what may 
be accomplished on one large railway, having practically all 
its stock fitted, and where the men have become accus- 
tomed to the brake, we give another statement of the results 
on the North-Eastern Railway. Air pumps are men- 
tioned four times, but all of them being simply cases of 
neglect, such as want of lubrication, are therefore not 
counted. Couplings are mentioned twice, and both cases 
refer to those with valves, which were being done away 
with, and are also omitted. 

Same as above for North-Eastern Railway only. 


Total in use Number 


“ Total 
. causing delay Miles per 
once in six case. 
months. 
At least. 
Air pumps .. 334 \ 4 417,472 
Triple valve .. 2955 4,417,472 
5 4,417,472 At least 
Couplings 5671 0 | | 4,417,472 
Drivers’ valves .. 384 | 4,417,472 


It may further beshown that outof thefourteen companies 
using the Westinghouse brake ten of them ran 5,598,420 
miles with but one incident to one triple valve in the six 
months. Asa matter of fact, and as is clearly proved by 
the performances recorded above, the triple valve is not at 
all an easy thing to render inoperative in ordinary work- 
ing. This is the experience of every line using the brake, 
and is not at all surprising when we remember that its 
motions, consisting of a simple upward and downward 
movement, are governed by absolute pressures, amounting 
to a weight of several hundred pounds. The Board of 
Trade returas prove that, considering the objects it effects 
and the work it performs, it would be very difficult, if not 
impossible, to find a mechanical device more simple in con- 
struction, more certain in action, and less difficult to main- 
tain and keep in order than the Westinghouse triple valve. 

It would perhaps lead to a better appreciation of the 
merits of the various brakes if the work performed 
could be got at. The only information to be procured 
from the returns is the amount of stock fitted and the 
number of miles run; but this, as is often pointed out, may 
be no criterion at ali. The Clark-Webv brake, for in- 


stance, on the London and North-Western Railway, is not 
used except in emergencies, at which times it is generally 
found to be of no service; but nevertheless it gets credited 
with more thap 8,000,000 miles for the half-year. If the 


average number of stops made per day was also returned 
by the railway companies, some interesting comparisons 
might be made. The London and Brighton Company 
has, however, procured the information for its own 
line. Every train upon this railway is now equipped with 
the Westinghouse brake, and it has been ascertained that 
upon a certain day in April, for which careful arrange- 
ments for procuring the most accurate data were made, the 
applications of the brake, including stopping at stations, 
signals, &c., amounted to the enormous number of 16,460, 
and this notwithstanding the day was an exceptionally 
favourable one as regards tratlic. At the height of the 
summer traffic, or during the fogs of winter, no doubt the 
number would be largely increased, owing to the greater 
obstructions to traftic. The Brighton Company in Decem- 
ber, 1882, had 2361 triple valves in use, and taking the 
number of trains run, the result is that above 1,000,000 
movements of the triple valves are made per week, and 
this is probably under the average. Taking the trains all 
round, it is found that the Brighton Company averaged 
one stop for every mile run, and it results that during the 
half-year with which we have been dealing, about 30,000,000 
movements of the triple valve were made. In running, as 
they did, nearly 3,000,000 miles during the half-year with 
trains fitted with the Westinghouse brake, six triple valves 
are reported as causing trifling delays once in the six 
months. On the basis which es been arrived at then 
during the six months, out of 30,000,000 applications of 
triple valves, only six gave any trouble, or a proportion of 
one in 5,000,000 ! 

We have frequently protested against the idea that 
complex construction must necessarily imply difficulty in 
operation, any more than simplicity of parts guarantees 
certainty in working. For instance, nothing is said to be 
more simple in construction and arrangement than the 
Smith vacuum brake, but as has often been shown, 
nothing is more untrustworthy. Upon the Great Western 
Railway an automatic vacuum brake is used having a 
plain hole in the piston, instead of any valve arrange- 
ment—see page 315. Can anything be more simple! 
Yet an examination of the returns reveals the fact 
that in comparison with the triple valve, as a mechanical 
device, it is simply nowhere. Upon the Great Western 
line the delays on account of stopped holes amount to 
one hour and forty-two minutes. Compare this with the 
work of the triple valve on the North-Eastern Railway, 
where there is only one suggestion of a triple valve having 
caused a trifling delay; and this notwithstanding the fact 
that the North-Eastern Company ran 50 per cent. more 
miles during the half-year, and had 50 per cent. more 
triple valves in use, than the Great Western had holes ! 

The records we have given constitute a complete 
vindication of the triple valve, and form the best 
possible testimony as to its appropriateness for the 
work it has todo. Were the case otherwise, however, 
it would be worth while to put up with some incon- 
venience when the importance of such an appliance is 
remembered, and the impossibility of doing without it, or 
a device of a similar character, which is found in 
several automatic vacuum brakes. Although not necessary 
for securing automatic action—a condition which may 
clearly be fulfilled without a triple valve—it is essential 
for procuring the best work, for the following reasons :— 
(1) It ensures the instantaneous and simultaneous applica- 
tion of the brakes, as well as complete power of graduation. 
This results from the fact that only a very small quantity 
of air at high pressure has to be moved in order to bring the 
triple valves into action. In brakes without such an ar- 
rangement, the whole of the air stored on one side of the 
piston in a large cylinder upon every carriage must be 
exhausted before the brakes can be fully applied ; 
whereas with a triple valve only a part of that in the brake 
pipe alone need be discharged, or, say, at the most one- 
tenth the quantity. By this means continuous brakes are 
able to be worked upon trains of any length, and this upon 
any other system would be quite impracticable. For the 
same reason brakes with a triple valve must necessarily be 
able to stop trains in a shorter distance than without such 
an arrangement. (2) Great economy of air results, since, 
as just said, only a small quantity of that contained in the 
train pipe is used in addition to the air which enters the 
brake cylinders. (3) The use of piston-rod packing is 
avoided. This alone constitutes a most important advan- 
tage in a system of brakes, Were it not for the triple 
valve, it would be n to maintain air pressure upon 
both sides of the brake pistons ; therefore, the piston rods 
would require to be packed. In other systems of 
brakes, consequently, packing the rods is indispensable. 

That railway engineers generally are coming over by 
degrees to the views long advocated by Mr. Harrison, Mr. 
Drummond, and many other competent authorities is 
demonstrated by the fact that the use of the brake 
is extending rapidly. We learn that the orders for 
this system alone amount to over 9500 engines and 
over 41,300 carriages in all parts of the world. If the 
triple valve is impracticable, those who have ordered 
— 50,000 of them are guilty of something worse than 
olly. 


THE HAY-SAVING COMPETITION AT READING. 


Ir may be taken for granted that few people are aware how 
much it is possible to spend in adjudicating upon a £100 prize 
offered but never awarded. Some figures just published by the 
Royal Agricultural Society concerning the show at Reading last 
year enable us to throw a gleam of light upon this subject. It 
will be fresh in the recollection of most readers that in connec- 
tion with that exhibition a local gentleman offered a premium of 
£100 for an efficient system of drying hay and corn artificially, 
the “Royal” undertaking to defray the cost of the trials. This 
delightful arrangement worked excellently for the Reading gentle- 
man, for the judges declared that none of the competiog systems 
deserved the prize, and thus his money was saved. But not so 
lightly fared the Royal Agricultural Society, who actually 
succeeded in losing £1848 17s. 5d. before making up their minds 
to withhold the prize. A management which can accomplish a 
feat of this kind must be possessed of no ordinary merit. 
Curiosity may inquire how the thing was done. We will 


anticipate the question by giving the answer furnished by the 
manipulators themselves, Here-are the interesting figures :— 


EXEPENDITURE. £ a. 

Judges (exclusive of lodgings)... .. 27510 38 
Assistant steward 7512 0 
Foreman 209 
Tabour 242 3 8 
Police 1913 9 
13 2 6 
36 5 6 
Refreshments 86 0 0 
Hire of enginesand drivers... .. .. .. .. .. 8 3 6 
Carriages of reapers .. .. .. .. 700 
Carriage of hay-makers and damage 2114 7 
Sledgesandsweeps  .. .. .. .. 12200 
Rakes and forks .. 6738 
Sacks .. 912 0 
Coals . 1514 9 
Thatching andfencing.. .. .. .. .. « 
Thermometers and sundry s: implements .. .. 717 6 

Receipts. £ ad 

Sales of barley .. 298 17 
Total . -. £392 4 7 


Deducting these receipts from the expenditure, we arrive at 
the £1848 17s. 5d. loss named above. Is the knowledge gained 
by the trials worth that large sum! We fear not. Truly these 
“ Royal” trials are “ fearfully and wonderfully made.” 


“ EXPLOSIVES ACT 1875.”—ORDERS IN COUNCIL. 
OF APRIL 20rn, 1883. 


Tue following letter has been forwarded to the Home 
Secretary. 
Nobel's Explosives Co., Limited, 


149, West George-street, 
To H.M. Secretary of Stvte for the Glasgow, 4th May, 1883. 
ome Department, 
Home Office, Whitehall, 

Sir,—With reference to the Orders in Council under the “‘ Explo- 
sives Act,” 1875, which a span in the Gazette of 20th ultimo, 
my directors having peo 5 y considered the injurious effects which 
these Orders are calculated to produce, I am instructed to protest 
against them for the following, amongst other reasons :— 

1. That they will have the effect to a large extent of reviving 
some of the most objectionable provisions of the Nitro-glycerine 
Act which Parliament, after careful inquiry, saw fit to repeal in 
1875. 

2. That they are so drawn as to be almost unintelligible to the: 
great body of persons whom they are intended to affect. 

3. That they will injuriously affect the mining industries of the 
country, and many collateral branches of trade which are 
intimatel iated with the manufacture of explosives; that 
they will impose unreasonable restrictions upon mining enterprise 
in this country from which foreign mining is exempt; and that 
they will seriously interfere with the progress of railway construc- 
tion, river and harbour improvement, and many other works of 
great utility. 

4. That they are altogether unwarranted from anything which 
has occurred in connection either with the sale to doubtful cha- 
racters, or with the careless custody of the explosives manufactured 
by the company. 

5. That they will fail to reach the class of miscreants who may 
wish to use nitro-glycerine and nitro-glycerine compounds for 
seditious or malicious purposes. 

6. That they will prove a source of great inconvenience and loss 
to hundreds of thousands of industrious and inoffensive workmen, 
many of whom will be thrown out of employment, and amongst 
whom much dissatisfaction is likely to arise, when the nature and 
scope of the Orders become better known. 

7. That they virtually leave it to the discretion of the police to 
decide what explosives, other than gunpowder, are to be used in 
any particular district. 

8. That they do not affect gunpowder, with which numerous 
murders and outrages, such as that at Clerkenwell Prison, have 
been committed. 

9. That they will have the effect of materially assisting in the- 
attainment of some of the objects which the authors of the recent 
outrages doubtless have in view, such as the disorganisation of 
various departments of industry and the spread of discontent 
emongst large and important classes of the citizens who are at 
present industrious and law abiding. 

As one of the objects of the ‘* Explosives Act,” 1875, was to- 
relieve dynamite and other admittedly safe explosives from the- 
injurious restrictions to which they had ge tapes A been subjected 
by the ‘‘ Nitro-glycerine Act” of 1869, I do not at present enter 
upon the question of the competency of H.M. Privy Council to 
pass these Orders without the sanction of Parliament or in virtue 
of any gage supposed to have been conferred upon them by 
section 43 of the ‘* Explosives Act,” 1875. 

I have the honour to be, Sir, 
Your most obedient servant, 
(Signed) ALEXR, A, CUTHBERT, Manager. 


A CompETITION oF PumpInG Macuingry.—The “ Office 
of Agriculture, Industry, and Commerce,” Italy, has determined, 
with the view of extending the diffusion of water-extracting. 
machinery and engines best fitted to irrigate the fields or to water 
the cattle, on a proposal of the General Director of —— 
and on tke advice of the Agricultural Committee, to hold an inter- 
national prize meeting between all sort of water-raising engines. 
and gearing apparatus, to take place at Cagliari, Sardinia. The 
meeting will be declared open on the 1st of June, 1883, and will 
close not later than the 10th day of June of the same year. 
Applications for space may be made up to the 15th inst. Inven- 
tors, constructors, and others of every nation may take in the 
competition. Agents shall be considered as representative of con-- 
structors; the latter being quently est d to be the real 
exhibitors, they are entitled—if it is the case—to win the prize. 
Machinery is divided into the following classes :—First class : 
Tubular well perforating engines with their suction pumps. 
Second class: Augers and boring machines for subterraneous 
sources ; artesian wells. Third class: Swings, rope and chain 
pulleys, screw boxes, scoop wheels, hydraulic rams, and all kinds. 
of pumps. Fourth class: Sketches and drawings of irrigation 
works, whose application in Sardinia and economical advantages 
ought to be both ascertained. The prizes from the Agricultural 
Royal Office are :—First class, one gold medal—two models of the 
machinery, amongst those which shall win this first prize, will be 
acquired at the Royal Office’s charge—two silver medals, two. 
bronze medals. Second class, one gold medal, two silver medals, 
two bronze medals. Third class, two gold medals, four silver 
medals, four bronze medals. Between the best and rewarded 
samples of this class, the Royal Office will purchase some up to. 
the amount of 4000f. The: Royal Office reserves the choice and 
employment of the said machines, Fourth class, one gold medal 
and 500f. recompense. Further information may be obtained at. 
the Science and Art Department, South Kensington, 
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THE REPORTS OF THE ENGINEERING TRADES’ 
UNION SOCIETIES, 

branches in conn with engineering are 
represented by trades’ society stand 
ony amongst the foremost institutions of their kind 
in the pe Ay and the annual reports issued to the 
members seldom fail in furnishing much useful information 
of interest beyond the mere circle of the trades’ union 
societies themselves, This year the Amalgamated Society 
of Engineers issues a bulky volume of nearly 400 
whilst the annual report of the Steam Engine Makers’ 
Society runs out to nearly 300 pages, and both re 
must be very satisfactory reading to the members, In- 
creased w full employment, a large surplus of income 
over expenditure, and a confident anticipation of continued 
good trade, afford in each case a se ape text upon which the 

neral secretaries are, from their point of view, able to 
aoe addresses of encouraging congratulation. “A year 
ago,” writes Mr. John Burnett, in issuing the thirty-second 
annual report, “I ventured to ict that the prospects 
of our trade were most encouraging, and I am glad to say 
these hopeful anticipations have been, to a great extent, 
realised, The foreign demand for our engines and 


machinery has increased vastly, both in quantity and 
value ; and indeed it may safely be asse’ that never 
before were the engineers of Britain called upon to pro- 
duce so much of their work to meet the requirements of 
foreign customers.” In precisely the same strain does Mr, 
James Swift introduce his fifty-eighth annual report of 


this will be fully illustrated by a few extracts from the 
reports. The number of branches in the Amalgamated 
Society of Engineers was increased from 412 to 420, and 
the total number of members from 46,101 to 48,388, whilst 
no less than £22,243 was added to the accumulated funds 
of the society. The income of 1882 was not so as in 
some previous years; which, however, may be said to be 
due to the fact that the amount raised by special levying 
was remarkably small, being only 1s, 3d. per member for 
the year. As compared with 1881, when £132,506 was 
raised, the income for 1882 fell short by £8098, the sum 


pages, | raised being £124,408. The society, however, was able to 


close the year with a better balance, the surplus over ex- 


ports — in 1881, notwithstanding the larger income, 


ing upwards of £6000 less than in 1882. e last two 
years have been periods of recovery from the low point to 
which the accumulated capital of the society had sunk in 
1880, following the long depression in trade, when the 
funds, from £275,270, at which they stood in 1877, fell to 
£130,074. The large number of unemployed members 
during the bad trade of 1878, 1879, and 1880, constituted 
a serious drain upon the resources of the organisation, no 
less a sum than £149,931 being paid in donations during 
1879, whilst during the three years £287,596 was spent in 
the relief of out of work members, As a marked con- 
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THE ITALIAN IRONCLAD LEPANTO.—(For description see page 366.) 


the Steam Engine Makers’ Society. The previous | 
ic 


had contained records of a slight improvement, w 

encouraged the hope that increased activity would exist in 
the workshops, and lead to an improvement in the society’s 
exchequer. “These opinions,” writes Mr. Swift, “have 
proved correct, and our hopes have been realised, for the 
year 1882 has been all in the workmen’s favour, seeing 


that employment has been plentiful, wages have been | 


advanced, and, so far as we can see, the outlook is as cheer- 
ful as it was twelve months ago.” This represents a state 
of things which ought to be eminently satisfactory, and, 


we would hope, conduce equally to contentment. 

Of the benefits accruing from the activity in trade 
during the year the workmen have undoubtedly 
secured a full proportionate share. Indeed it is open to 
question whether the employers have been able to obtain 
an advance in prices at all co nding with the increased 
far the improve- 


trast, and as indicating the enormous improvement in the 
state of employment throughout the country, it may be 
stated that the donation benefit paid last year did not 
reach more than £21,936, which is the smallest amount 
paid since 1874. But even with this improvement, the un- 
employed list for the year Mr. Burnett does not regard as 
satisfactory, considering how good trade had been in some 
branches, In fact it was much heavier than in past years 
of good trade, and represented one of the largest items of 
their expenditure. As showing to some extent the varia- 
tions in the demand for labour during the year, the follow- 
ing returns of the monthly numbers “ on donation” during 
the twelve months will be of interest :— 

900 | September 

.. oo SBE Decem! ee ce. oe 

Under the head of contributions the society received 

£115,176, against £124,109 in the previous year; pro- 

ition of new members realised £1214, and entrance 
‘ees £3223—an increase under the last two heads of £1059. 
The number of members admitted during the year, it may 
be added, was 4569, at the average age of 254, and these 
pe 2 distributed over the different branches of trade as 
‘ollows :— 


capital and labour, the expenditure of both the above 
societies on trade matters — the year being re nted 92 Millwrights ae 253 5, 

y merely nominal sum. There is, however, the fear— ” 
which to some extent is making itself apparent in agita- 11 Machine joimers.. 
tions already commenced—that the ity of the past | 57 Planers... .. . 97k 5, 


These admissions show a marked rise on the years imme- 
the —_ is entertained that the next annual report will 
show the 


50,000. 
Turning from income to expenditure, a considerable 


saving is shown upon 1881, and it is enormously less than 
in 1879 and 1880, to which reference has already been 
made. In 1881 the society expended £116,623; last year 
only £102,165—a falling off to the extent of £14,458, The 
greatest saving is under the head of donation benefit, 
which has absorbed £21,936 as against £38,083 in the 
previous year—a saving of £16,147. Sick benefit has cost 
the society rather more, this item representing £25,295, or 
£603 more than in 1881, and £2000 more than in 1880. 
Funerals have cost less, the sum expended under this head 
being £7648, as compared with £7864 in 1881. This no 
doubt is to be accounted for by the light death-rate, as the 
result of the exceptionally mild winter, and it re ts 
an increase in the average age of the members at death of 
three months, the age having gone up from 454 to 453 
years. The total number of deaths of members during the 
year has been 569, and going back over the reports for 
several years past, the chief causes of mortality stand out 
with little variation under the heads apoplexy, bronchitis, 


consumption, heart disease, paralysis, phthisis, and pneu- - 


monia. Deaths from accident show an extraordinary 
uniform rate. For 1879, 1880, and 1881 the recorded 
deaths from accident number each year 14, and last year 
the number was 15, which is no more than a proportionate 
increase on the enlarged membership of the society. 


Superannuation benefits, the report states, have again 
increased to such an extent as to eat considerably into the 
society’s savings, costing £26,312; an increase of £2788 
upon 1881. This is a very serious item of outlay, which 

r. Burnett points out will call for special attention at the 
hands of the next delegate meeting. Accident benefit is 
about at its average, costing £1800. The working ex- 
penses of the society included in allowances to branch 
officers and committees, central and local district com- 
mittees, and salaries of secretaries and officers, have 
amounted to £7948. Other less important items of ex- 
penditure are included in £860, spent on contingent benefit, 
and £35 in grants in defence of their own trade ; and these 
sums are so trifling that Mr. Burnett very properly inti- 
mates they are a satisfactory voucher of the ul rela- 
tions which have prevailed between employers and em- 
ployed during the year. 

To sum up briefly the present tion of the society, it 
may be stated that it now numbers 420 branches, with 
48,388 members; the income for the year has amounted 
to £124,408, and the expenditure to £102,165, leaving a 
balance of £22,243, which, added to the reserve funds, 
brings the accumulated capital of the res, ding to 
£168,200, which is equal to £3 9s. 6}d. per member. To 
this it may be of interest to add, in concluding our notice 
of the report, the of the expenditure 
of the society for the last thirty-two years :— 


Donation Benefit £1,064,642 being £35 16 2 per member for 32 years 
Sick 468,163 ,, 1414 fie 
uation ,, 242,020 ,, 6 7 
Accident ” 38,700 ,, 15n ” 
1,961,308 6215 7} 
Benevolent Grants 50,858 ,, és 28 ,, 
Assistance to our 
own and other 
trades .. 48,711 ,, 1 8 2} 29 
2,060,877 ,, 6511 14 
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ment in the position of the men has been developed without | 
the i Orven ion > ik COS disn JOS De LWeel 
ve already made concessions in advance of any corre- 
they have as yet realised themselves, will | 
not be able to comply. = 
The activity in trade during 1882 had a very marked 
effect in strengthening the position of the societies; and 
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The Steam Engine Makers’ Society, though a much 
older organisation, has not attained anything like the 
dimensions of the Amalgamated Society of Engineers. It 
covers, however, much the same ground, and, in fact, some 
few years back strong efforts were made to amalgamate the 
two associations, but the smaller society has maintained its 
own independence of acticn. The report for the past year 
shows that satisfactory progress has been made. The year 
commenced with a cash balance of £8771,and the net income 
from all sources amounted to £9238. The expenditure 
amounted to £7941, being a saving on the income of 
£1297, and increasing the accumulated capital at the close 
of 1882 to £10,068. The number of members has been 
increased by 204, the total on the books at the close of 
the year being 4591. This gives broadly the position and 
progress of the society during the year, but the following 
tabulated summary of the payments shows the exact pro- 
portions of the expenditure on the various benefits :— 


Travelling benefits have cost 33d. per member... .. 75 0} 
Unemployed benefits have cost 6s. 5d. per member.. 147218 2 
Contingent benefits have cost 44d.permember.. .. 90 5 4 
Superannuation benefits have cost 6s. Ojd. per 

Sick benefits have cost 9s. 8d. permember.. .. .. 2219 2 2 
Funeral benefits have cost 2s. 10jd. permember .. 665 0 0 
Disabled compensation has cost 1s. 5d. per member 330 0 0 
Miscellaneous or working expenses of the whole 

society has cost 6s. 4jd. per .. .. 98 
Grants from benevolent fund, 2d. permember.. .. 41 0 0 
Expenditure for annual reports, contribution cards, 

and embl which ts will be or have been 

paid into branches by members—the average 

expenditure being at the rate of 7jd. permember 142 3 6 
Banner and extralevy funds .. .. .. .. .. 810 0 
Deficiency in Salford branch .. .. .. .. «2 oe 617 0 
Total average expenditure of the society at the rate 

of £1 14s. 7d. permember .. .. .. ..+. 4 105 


The records of admissions to the society show that these 
amounted to 421 during the year, of whom 257 were — 
and 164 married; and the following table gives the 
admissions during the last eight years :— 

In the year 1875, 284 new members were admitted. 


” » 1876, ” ”» 


With regard to the state of employment during the year, 
the report furnishes the following tabulated statement of 
the number of out-of-work and sick members each 
month :— 


No. of 
1882. Unemployed. Sick. Branch reports. 
Absent. 
Jan. 19 68 
Feb. 16 49 4 
Mar. 16 46 88 » = 
April 13 53 101 
May 11 46 
July 6 50 7 8 
Aug. 3 65 75 7 
51 81 
Dec. 21 61 104 de 


Commenting upon the facts set forth in these tables, 
Mr. James Swift, the general secretary, remarks that there 
has been a most perceptible reduction in the amount paid 
for unemployed benefits, which is £1472, or nearly one 

less than in 1881; whilst coupled with this the small 
sum of £90, paid for contingent, proves most conclusively 
that the change from 1879 has been gradual but certain, 
whilst the society men have advanced with the times and 
reaped the full benefit of the improvement, and Mr. Swift 
is led to believe that the next report when issued will show 
much better results than the present. The prosperity, so 
far, had been such that it had enabled members to secure 
an improvement in their wages and trade privileges which 
made their earnings equal to what they were previous to 
the reduction in 1878. This had been secured with, as 
y pointed out, a merely nominal sum spent upon the 
contingent fund. But although Mr. Swift is willing to 
admit this as an eminently satisfactory feature, he is not 
prepared to concede that the sums spent in 1879, when 
one-fifth of the society’s total expenditure went in “ trying 
to resist aggressions on their earnings,” was in the opposite 
sense unsatisfactory. By this expenditure he claims they 
won a “moral victory,” which had prevented second 
reductions taking place, maintained the standard hours 
and shown aggressive employers that they were prepared 
to defend their rights, whilst there was little doubt that 
the action of 1879 had much to do with the results of 1881 
and 1882, when advances had been secured. 

Mr. Swift has also something to say upon economic 
questions involved in the system of division of labour, “as 
practised in the mammoth firms where members of the 
society are employed,” which is interesting as showing the 
point of view taken by the trades union leaders. To quote 
his own words, Mr. Swift says :— 


Any member who will carry his thoughts back for even thirty 
years will remember that much was done in those days by manual 
labour that is now done by machinery; and the inventor of such 
machines is applauded as a benefactor to his country, because he 
has supplanted skilled artisans by a piece of machinery. This 
result may be a benefit to the inventor, or the person who uses the 
machine for the time being, but the workmen who thirty years ago 
had to use mechanical skill with bodily force to manipulate a piece 
of metal to fit a vital part of an engine was continually improving 
his knowledge by using his own resources to manipulate such work. 
Now the machine does the greater part of this, and the workman 
meets with this kind of change so frequently that his workmanship 
is almost automatic, and governed by the machines which surround 
him. If we look around in the workshops, we find the youth being 
introduced into the establishment without any special terms being 
agreed upon that he shall be taught a legal trade, as he is simply 
engaged on the principle of common employment, to leave or be 
discharged as circumstances arise; for, no indentures of apprentice- 
ship existing, there is not any obstacle to the connection being 
severed. The youth may remain the prescribed number of years 
which shall constitute him a journeyman, but in how many cases 
do we find them left to their own resources to pick up the trade 
they are supposed to be learning. The duty of showing the youth 
his trade devolves upon no one; and, as he is put to one class of 
work, a friend may instruct him at that particular part, at which 


he may become an adept; and this por | to the employer’s profit, 
he does not get a change of employment for long periods, so that in 
the long run he becomes an expert in the one particular class of 
work, but as for a general knowledge of the engineering trade, he 
has had no facilities for attaining full details. Added to this is 
the system of piecework, which is paid for at the lowest rates; so, 
to earn his weekly stipend, he is forced to throw all his physical 
force into his work, and in doing so forgets, or if he desires 
it has no opportunity of learning more than a tithe of the 
trade at which he is expected to earn his future livelihood. 
The machine has been introduced that does the work formerly 
done by hand, whilst the remaining parts are so divided that the 
trade is broken up into sections, with men accustomed to a special 
section, and in numerous cases the employers will not engage 
men who are not accustomed to the particular section for which 
they are required. This system is, unfortunately, the rule in all 
—_ establishments, as few indentured apprentices are to be met 
with, no instructors are appointed to teach the youth his trade, 
whilst the division of labour and piece work confines him to one 
kind of work, and not that of a general class, as was a practice in the 
days of our forefathers. With this experience can we deny the 
— that the skilled artisans of the rising generation are not 
equal to those in years gone by? The charge may be true, but if 
it is, the fault is not that of the youth, or yet the journeyman, 
for the evils to which we have alluded, and the race for wealth is 
so fierce, that no thought is given as to the qualifications of the 
workmen they create, so long as money is made out of them. 
Even the tradesman is not permitted to show his knowledge or 
skill, for the labour-saving machine has become such a mania that 
it is the sole study of some fanatics, and their joy is great when 
that can taunt a workman that his skilled services are not required 
owing to their inventions. What will be the effect of this is not 
difficult to conjecture, as it will create one class of scientific men 
and anotber with only manual labour to recommend them, and the 
two not being combined, will help to lose this country’s prestige 
when the majority of her workmen are only a component part of 
a trade that has a large number of branches. 

The evidence secured by the Royal Commission, Mr. 
Swift adds, shows that a strong effort is being put forth 
in other countries, by good elementary education and 
technical instruction, to create a class of artisans that would 
enable them to successfully compete with us in neutral 
markets, where we were now predominant. Mr. Swift, 
however, does not think the establishment of technical 
schools in connection with the engineering trades of this 
country would be found very practicable. To his mind, 
the greatest reform which could be effected would be of a 
social character :—“ Let the system of indenture be again re- 
sorted to ; let theapprentices have a fair opportunity of going 
through the various departments, as in days gone by; and, 
with the present workmen as instructors, they would help 
to supply a class of artisans that would reflect credit on 
their employers, would be a benefit to the trade they were 
destined to follow, whilst they would help to maintain the 
supremacy of our country in the manufacture of engines 
and machinery.” With this we may fittingly close our 
notice of the reports issued by the et trade 
societies, and whilst we cannot join in the fears which 
seem to oppress Mr. Swift with regard to the future, we 
can quite agree with him in his concluding deduction, that 
to maintain our present position should be an aim not to 
be lost sight of either by employers or workmen. 


LETTERS TO THE EDITOR. 


LIVET’S BOILER SETTING. 

Srr,—As I observe that Messrs. Livet and Co. have thought it 
for their interest to notice the leading article in your issue of the 
27th April, and have referred to me, I may be allowed to make 
the following observations :—The steam boiler of Messrs. Clay, 
Sons, and Taylor was proposed by Mr. Livet to the committee for 
the purpose of testing his system of furnace and boiler sctting, and 
the system was tested by me accordingly on the 22nd September, 
1881. The fuel provided by Messrs. Clay and Co. for the purpose 
was a picked sample of Aberdare Rhondda steam coal, upper seam, 
containing 87°16 per cent. of carbon, 4°59 per cent. of hydrogen, 
and 0°89 per cent. ofoxygen. These are results of analyses made by 
Mr. Walter Stoddart, of Bristol. The proportion of constituent hydro- 
gen is considerable, even the least valuable seam has 4°26 per cent, 
of hydrogen in its composition, contrary to your assertion that “‘the 
quantity of hydrogen must of necessity be very small.” Applying 
a simple formula for the maximum evaporative power ¢ in terms of 


the above-named constituents, namely, e=0°15(C + 4°28) (H - °) 


in which C H and O are the percentages of carbon, hydrogen, and 
oxygen, I find that the heating power of 1 lb. of the fuel is equi- 
valent to the evaporation of 16 lb. of water from and at 212 deg. 
The result of the test showed an actual evaporation equivalent of 
14°53 lb. of water from and at 212 deg.; or 91 per cent. of the 
maximum heating power. This is very well indeed, but not so 
very “‘startling,” as you put it. It leaves plenty of margin for 
the heat carried off by the escaping gases. The temperature of 
those gases, it is true, was not observed in this trial, simply 
because it was an isolated test, made before the boiler was fitted 
with a pyrometer for the systematic series of tests which followed ; 
but we may take for argument, as you have done, the temperature 
318°2 deg., observed when the Aberdare Coal Company’s test was 
made subsequently on the same boiler, with the same fuel. Now, 
the proportion of free oxygen present in the burnt gases, in the 
similar case mentioned by Messrs. Livet and Co. in their letter of 
last week, was only 6°17 per cent. of the total weight of gases, 
representing an admixture of 6°17 x 100 + 23 = 27 per cent. of 
free air; otherwise 27 x 100 + (100— 27 =) 37 per cent. of air 
over and above the products of complete combustion. These 
may be taken at 12lb. in weight _ pound of coal; and 
er 37 per cent. to this weight, the total gaseous products 
would not exceed 16}1b., not 201b., as assumed in your article. 
The average specific heat of the mixture is, say, 0°24, and the 

uantity of heat carried off is (164 x 0°24—) 4 units per degree of 
rise of temperature, which can now be taken as (318 deg. — 62 deg. 
=) 256 deg.; then (256 x 4=) 1024 units is the heat carried off 
by the burnt gases per pound of coal, equivalent to the evaporation 
of (1024 = 966 = ) 1°06 lb. of water from and at 212deg. Adding 
this quantity to 14°531b. of water actually evaporated, the sum is 
15°59 lb., which is 0°41 lb. less than the maximum heating power of 
the coal, being a remainder to play with. 

The rate of combustion per square foot of fire-grate is no doubt 
low in comparison with that of some other boilers and systems of 
boiler. You might have added that locomotives burn off coal at 
the rate of from 501b. to 100 lb. per square foot of grate, and that, 
on the contrary, some Cornish engines only burn 141b. But the 
rate of combustion was just what was wanted to supply the 
quantity of steam required for the service of Messrs. Clay and 
Co.’s printing works. For p ses of comparison the boiler was, 
in my opinion, excellently well adapted, and, with its moderate 
rate of combustion and absence of priming, it afforded a means of 
showing what could be done with a good system of furnace and 
setting, in applying a maximum proportion of heat to the bond fide 
evaporation of water. As you say that there is nothing in the 
reported results but what was known before, at the same time that 
the results are startling, and that the performance was in one 


instance extraordinary and unparalleled, I am led to assume that 
you discredit these results. If so, it is, in my opinion, due to your- 
self, as well as to the committee, that you should clearly establish 
the incredibility of such results. Otherwise, it must be acknow- 
ledged that the results are of value, and that they have developed 
something that was not known before. 

Tam glad that you — with me, that an intelligent fireman 
may know a great deal about the relative value of coals. Mr. 
Livet is perfectly capable of defending himself and vindicating the 
peculiar characteristics of his system, and it is no business of mine 
to say a word more about it. D. K, Ciark. 

London, May 8th. 


(Mr. Clark’s views scarcely agree with those of Mr. Livet, the 
former giving credit to the coal, the latter to the system of setting 
the boiler. If Mr, Clark will read over once more what we have 
written he will find that we have not used the words he attributes 
to us in the last raph but one of his letter. We wrote, “‘ We 
do not say that this result was not really obtained, but we do sa: 
that such an evaporative efficiency was never obtained before.” 
Will Mr, Clark, if we are wrong, kindly cite a similar case ?—En. E, 


S1r,—Allow us to point out, with reference to our last letter, in 
your issue of the 4th inst., that the temperature in the departing 
flue of our boilers at Messrs. Yates’ is 100 deg.—not 700 deg.— 
lower than the temperature beyond the economiser in the case of 
ordinary boilers, 

With reference to “D. J.’s” letter, the first thing that would 
strike a reader is, that he is comparing a multitubular boiler with 
a Loprery gana Lancashire boiler, with very small heating surface, 
and that he omits entirely all consideration of the quality of the 
steam. He makes, however, a more serious mistake when he says : 
‘The conditions were nearly the same, namely, clean surface.” 
He is very probably not aware that the boiler. at Messrs, Clay’s was 
tested both when dirty and when clean, and gave within a fraction 
the same results. In fact it was tested under every possible con- 
dition, as would necessarily be the case with a 34 months’ trial; 
and we should very much like to see a marine boiler, working as he 
describes, which had not been cleaned in any way for three months, 

If ““D. J.” wishes to see boilers pa wwe | by us, burning consi- 
derably more than 18 lb. of coal per square foot of grate, with the 
damper only half open, the chimney only 60ft. high, and eva) 
rating over 1 lb, of steam per pound of coal more than they did 
before they were re-set on our system—in fact doing from 25 to 30 
per cent, more work—he should go to Messrs. Henry Tate and 
Sons, of Liverpool and Silvertown. We think he will find there 
the steam he requires, and will get from them some facts which 
will surprise him. 

Messrs. Clay’s is not the only boiler set upon our system, but the 
exigencies of our busi do not allow us to be constantly testi 
all the boilers we re-set. Our answer to ‘‘D.J.’s ” concluding remar 
is that it does not remain to be seen whether Mr. Livet can give 
steam or not, except to people who wilfully close their eyes to 
facts. ‘‘D. J.” can see it any day he likes, and if heis honestly in 
search of information we shall be happy to furnish him with full 
facilities for obtaining it. Livet AND Co., Limited. 

(Per J. A. Macmeikan, Secretary and General Manager). 
2, Short-street, Finsbury Pavement, 
London, May 8th. 


ELEPHANT BOILERS, 

Sir,—We notice in your issue of last week an illustration of an 
“* Elephant ” boiler, with remarks thereon, which we consider, from 
our experience, can scarcely be borne out by facts. We are well 
aware that some of this class of boiler have been in use for many 
years, and, in fact, know of one of our own make which has been 
at work for over forty years; not that we should defend the 
practice of working a boiler for so long a period, but we certainly 
think when so many different boilers, of various designs, are now 
before the public, which have superseded these French or so-called 
**Elephant ” boilers, with marked saving in fuel and cost of 
repairs, that it will be a retrograde movement if ever these boilers 
are again brought generally into use. 

We can instance the fact that in one case twelve of our patent 
tubular boilers superseded ninet if we r ber rightly—of 
various classes, but mostly of the “ Elephant” type of boiler, with 
great economy of fuel, and have worked night and day for over 
eleven years, without requiring any repairs. While in another 
case one of our patent boilers took the place of two large ‘“‘ Ele- 
phants ”—which occupied about six times the space—did the same, 
work, and has been working for more than ten years, with a great 
saving in fuel, amounting to 380 tons of hard steam coal the first 

ear; and the expense of repairs in this, and many other —_ 
not been one-tenth of the amount expended on the discard 
“Elephant ” boiler. 

We do not wish to instance our own speciality as the only boiler 
better than the ‘‘ Elephant,” as many other boilers, and we con- 
sider almost any other boiler, can be used to better advantage ; but 
the cases mentioned above, and many others of a like character, 
having come under our notice, we certainly think that a recom- 
mendation of such an old-fashioned, and almost obsolete type of 
boiler, should not pass unchallenged. 

CaTER, WALKER, AND Son. 

Grove Works, Southwark, May 3rd. 


SCREW SHAFTS, 

Srr,—I read your article on screw shafts, and before coming to 
the last paragraph I thought of universal couplings, like what I 
have recently had to deal with. We had two lengths of shaft to 
couple that could not be got in line, but formed an angle of 2 deg. 
I set the couplings out, and they were made like a pair of bevel 
— I have not seen them running, but understand they work 
well. 

I know nothing of marine work, but should think, as a practical 
millwright and foreman engineer, that the same kind of coupling 
would answer for a screw shaft; and that the cost would not be 
more than the shafts at present in use, the shafts might be made 
solid and lighter. The additional cost would be the couplings and 
extra plummer blocks. RY GRAHAM, 

Ebley, Stroud, Gloucester, May 7th. 


PATENT AGENTS, 

Smm,—Referring to a letter from a Fel. Inst. P.A. in your last 
week’s issue, permit me, as a mechanical engineer of many years’ 
experience and with more than ten years’ experience in the patent 
agency business in England and America, to protest against the 
newly-pledged members of a Patent Institute arrogating to them- 
selves the right to determine who is, and who is not, competent to 
practice as a patent agent, and condemning as incompetent, &c., 
all those who do not happen to have been invited to join their 
self-elected body. At the same time I heartily endorse the 

rinciples involved in the ast paragraph of your correspondent’s 
etter, and trust that the present members of the Institute will, 
when the time comes, be able to give a good account of their own 
qualifications, 

Having been a reader of your valuable journal for a quarter of a 
century, and knowing how fairly you have ever given a hearing to 
the humblest member of the profession, may I hope that you 
will raise your voice in the interests of those who are practising as 
honourable patent agents, but who do not enjoy the privilege of 
belonging to an irresponsible and egotistical monopoly. 

London, May 8th. Farr Pray, Mem, Inst. M.E. 


THEINSTITUTEOF AGRICULTURE ATSOUTH KENSINGTON completed 
the work of its first session on Monday, the 7th instant. The 
Earl of Aberdeen, chairman of the council, presided, and distributed 
Certificates of Merit to 103 students. Notice was given of npey 
increased opportunities for study during the next session, w! 
commences on the 1st of October. 
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RAILWAY MATTERS. 


Tux first section of the Intercolonial Railway to the Victorian 
border from Adelaide to Aldgate, a distance of twenty-two miles, 
was opened by the Governor on March 14th, 


Amonest the deaths caused by railways of the United Kingdom, 
in 1882, one was that of a woman in a house at the side of the line, 
who was struck and severely injured by fragments of a broken con- 
necting rod of a passing engine. 

Or the 414 rails which broke on our railways last year, 253 were 
double-headed, 149 were single-headed, and 12 were of the bridge 
pattern ; of the double-headed rails, 190 had been turned ; 161 
rails were made of iron, and 253 of steel, 

Tue following accidents occurred on our railways last year, but 
they involved no personal injury :—1149 failures of tires, and 414 
of rails; 51 of the flooding of portions of the permanent way ; 14 
slips in cuttings or embankments ; and 1 fire at a station. 


Tue operatives at the locomotive engine works in Wolverhamp- 
ton, of the Great Western Railway Company, have not been suc- 
cessful in their hb perer that the notices for short time might be 
withdrawn, and the works are now inoperative on a Saturday. 

Tuk North-Eastern Railway Company is about to erect a new 
lift for shipping coal at the Middlesbrough Docks, The lift will be 
worked by hydraulic power, and will raise the coal trucks 34ft. 
above high water mark, so that vessels will be able to take in their 
cargoes and bunker coal at the same time. 

CapTaIn Eaps maintains that his ship canal project has not 
been abandoned, but is certain of success. His papers say the 
road will be built from ocean to ocean long before De Lesseps’ 
Panama Canal is opened; but, as the Railway Review says, we do 
not look for either event in the “‘ near future,” 

THE Commissioner of Public South Australia Works has stated 
that the Government intends next session to introduce Bills 

roviding for the construction of railways from Port Darwin to 
Pine Creek, 144 miles; from Terowie towards the Barrier Ranges, 
120 miles; from Hergott Springs to the north-east of Lake Hunot, 
140 miles; and from near Hergott Springs to Strangways Springs, 
about 140 miles, 

Or the 451 axles which failed on our railways last year, 264 were 
engine-axles, viz., 242 crank or driving, and 22 leading or trailing; 
32 were tender-axles, 2 were carriage-axles, 140 were wagon-axles, 
and 13 were axles of salt vans, 63 wagons, including the salt 
vans, belonged to owners other than the railway companies. Of 
the 242 crank or driving-axles, 156 were made of iron and 86 of 
steel. The average mileage of 150 iron axles was 206,857 miles, 
and of 83 steel axles 192,453 miles. 

TuE preamble of a bill for the construction of a short line from 
a point between Auchlebarran and Lochgilly Town Wake to 
Linktown, where it is proposed to construct new docks inside the 
rocks known as the East and West Bows, which form a natural 
breakwater, has been proved. It has been promoted by the Fife- 
shire coalowners in order to obtain an independent rail and harbour 
for the shipment of their coal. This dock will cover an area of 
74 acres, and the estimate for its construction is £175,000, and that 
for the railway £66,135, 


Last week the North British Railway Company opened the 
Arbroath and Montrose coast line, which has been completed for 
some time, with the exception of the viaduct at Montrose, now 
coming into use for passenger traffic. This viaduct has been 
entirely reconstructed, to replace one condemned soon after the 
fall of the Tay Bridge. By this route the journey from Edinburgh 
to Aberdeen will be shortened by one hour and a-half or more. 
The North British Railway Company will resume a service of 
trains similar to that in operation during the time the Tay Bridge 
was standing. 

Or the 1149 tires which failed on our railways last year, 36 were 
engine-tires, 22 were tender-tires, 12 were carriage-tires, 25 were 
van-tires, and 1054 were wagon-tires; of the wagons, 842 belonged 
to owners other than the railway companies ; 998 tires were made 
of iron and 151 of steel; 35 of the tires were fastened to their 
wheels by Gibson’s patent method, 10 by Beattie’s patent, 10 by 
Mansell’s patent, 13 by Drummond’s patent, none of which left 
their wheels when they failed ; 1067 by bolts or rivets, 2 of which 
left their wheels when they failed, and 14 by various other 
methods, one leaving its wheel when it failed; 51 tires broke at 
rivet-holes, 164 in the solid, 5 at the weld, and 929 split longitudi- 
nally, or bulged. 


Ar the end of 1881 there were 5523 miles of railroad in operation 
n Italy, of which 110 miles had been opened within that year. 
Of this mileage 2452 miles belonged to the State. It did not work 
827 miles of this, which was leased to companies, but on the other 
hand, it leased and worked 591 miles which belonged to companies. 
The Railroad Gazette makes the following interesting comparison 
between Italian and American statistics :—‘‘The population of Italy 
by the census of 1881 was 28,951,349, so that there were 5243 
inhabitants per mile of railroad, more than ten times as many as 
in the United States. The equipment per mile of road was at the 
rate of 0°277 locomotive, 0°852 passenger car and 4°814 freight car 
per mile of road. A still more significant measure is that there 
were seats for 31} passengers, and room in freight cars for 46% tons 
of freight per mile of road. The average service of the equipment 
was 21,202 miles run per locomotive—very large for Kurope— 
22,480 miles per passenger car and 9740 per freight car. The 
average cost of the roads had been 94,617 dols. per mile of road, 
of which 8321 dols. was for equipment. This is more than 50 per 
cent. more than the average cost of the roads of thiscountry. ‘lhe 
earnings in 1881 were at the rate of 6723 dols. per mile, while the 
average shown for this country was 6688 dols, by the census of 1880. 
No less than 46 per cent, of the Italian receipts were from passenger, 
however, and only 25 per cent. here. The working expenses in 
Italy were 4726 dols. per mile, or 70°3 per cent. of the receipts, and 
the net earnings were 1997 dols. per mile. Here the expenses were 
4065 dols. and the net earnings 2623 dols. per mile. Per train mile 
the gross earnings were 1°564 dols., the expenses 1°10 dols., and the 
net earnings 464c.” 


During the year there were 532 servants of our railway com- 
panies or contractors reported as having been killed and 2423 
injured, in addition to those concerned in accidents to 
passenger trains. Of these 34 were killed and 429 injured 
whilst pling or pling vehicles; 3 were killed and 
34 injured by coming in contact, whilst riding on vehicles during 
shunting, with other vebicles, &c., standing on adjacent lines ; 43 
were injured whilst passing over or standing upon buffers during 
shunting ; 33 were killed and 285 injured in getting on or off, or 
by falling off, engines, wagons, &c., during shunting; 6 were killed 
and 199 injured whilst breaking, spragging, or chocking wheels ; 21 
were killed and 51 injured whilst attending to ground points, 
marshalling trains, &c.; 4 were killed and 151 injured whilst 
moving vehicles by capstans, turntables, props, &c., during shunt- 
ing, and 20 were killed and 364 injured by various other accidents 
during shunting operations ; 12 were killed and 28 injured by fall- 
ing otf engines, &c., during the travelling of trains ; 12 were killed 
and 28 injured by coming in contact with over-bridges or erections 
on the sides of the line during the travelling of trains; 7 were 
killed and 48 injured whilst getting on or off engines, vans, Xc., 
during the travelling of trains ; 85 were injured whilst attending 
to, or by the failure of, machinery, &c., of engines in steam; 133 
were killed and 140 injured whilst working on the permanent way, 
sidings, &c. ; 7 were killed and 6 injured whilst attending to gates 
at level crossings ; 121 were killed and 185 injured whilst walking, 
crossing, or standing on the line on duty; 40 were killed and 157 
injured by being caught between vehicles ; 33 were killed and 111 
injured by falling or being caught between trains and platforms ; 
45 were killed and 24 injured whilst walking, &c., on the line on 
the way home or to work; and 1 was killed and 55 were injured 
from various other causes, 


NOTES AND MEMORANDA. 


THERE are 12,000 miles of underground’ telegraph wire in the 
United Kingdom. To lay the whole of the Post-office system 
underground would cost about £20,000,000. Hence there is no 
thought of putting wires underground except in towns, 


AccoRDING to the statistics published by the American Sanitary 
Engineer, the average annual death rate in twenty-six principal 
American cities in February was 20°32 per thousand, the total 
number of deaths being 3993, of which 136 were due to accidents, 
and by far the larger proportion due to lung diseases and con- 
sumption. 

A paPEr “On the Specific Gravity of Paraffine Wax, Solid, 
Liquid, and in Solution,” was recently read before the Chemical 
Society by Mr. Beilby. The specimen melted at 38 deg. C. Its 
specific gravity, solid at 21 deg. C., was 0°674 when dissolved at 
21 deg. in heavy paraffine oil 0°7956. By taking the specific gravity 
of samples fused at various temperatures and continuing the curve 
thus obtained, the specific gravity of fused paraffine at 21 deg. 
would be ‘076, 

Ir a forger has used a different ink to that used by the original 
writer of the document, his error can be made manifest, says the 
American Chemical Review, in the following manner :—Get nine 
402, or 1 oz, vials and fill separately with (1) dilute sulphuric acid; 
(2) concentrated muriatic acid; (3) dilute nitric acid; (4) solution 
of sulphurous acid; (5) solution of caustic soda; (6) concentrated 
solution of oxalic acid; (7) solution of chloride of lime; (8) solution 
of tin crystals; (9) solution of photo-chloride of tin. Take nine 
quill pens, each one for its particular reagent. Now, with a rule, 
draw lines crossing original and suspected portions ; the difference 
will show itself.at a glance. 

In speaking at the Society of Arts of dynamo-electric machines 
for transmitting power, Professor Forbes said the efficiency varies 
with the quantity of power which is transmitted. If we transmit 
very little energy, we get a high efficiency, nearly =1; if we 
transmit the maximum amount of energy possible, the efficiency 
is 4. In fact, the work done by the motor is proportional to the 
efficiency minus the square of the efficiency where w = 4M (e — &). 
M=the maximum work possible; ¢= the efficiency; w= the 
actual work returned, and consequently, when the efficiency is 
nearly equal to unity, the work done is zero, It is found in prac- 
tice to be preferable to get nearly the maximum work out of a 
machine, rather than to increase the size and cost of the machines, 
in order to get a certain amount of work from the apparatus. 

M. J. MENDELEJEFF reports that an examination of various 
samples of Baku naphtha from different strata and districts and of 
different seasons, established the identity of the lighter products 
yielded thereby. The samples examined were:— (1) White 
naphtha from a spring at Surachan, 1880; (2) green naphtha from 
a spring at Balachan, distilled 1863; (3) naphtha from the 
Kokoreti boring, 1880; (4) Benkendorti 1881; (5) 
naphtha from Nobel’s establishment, 1880; and (6) naphtha from 
Beibat, Tagieff, Sarkisoff and Co, After four or five fractiona- 
tions, in all the samples the specific gravity of the fraction between 
100 deg. and 105 deg. proved to be 0°751 to 0°756, while in American 
naphtha it amounted to 0°703 to 0°710. 

By acting upon a large excess of mesitylene with benzylchloride 
in the presence of anhydrous aluminium chloride at 100 deg., M. E. 
Loiiise obtained a thick, blackish mass, from which, when added 
gradually to water, a transparent yellow liquid separated out and 
rose to the surface. Upon subjecting this liquid to distillation, the 
excess of mesitylene passed over first, and was followed at 
between 295 deg. and 305 deg. by a new hydrocarbon. This hydro- 
carbon melts at 31 deg., but exhibits the phenomenon of superfusion 
to a remarkable extent, as it will remain liquid for some time at a 
much lower temperature if undisturbed. 1t is soluble in benzene, 
alcohol, ether, acetic acid, &c., and may, the Journal of the Society 
of Chemical Industry says, be obtained from these solutions in 
needle-shaped crystals, the composition of which leads to the 
formula C,H, (C;H;) (C H;);, i.e., benzylmesitelene, or trimethyl- 
benzylbenzene, being mesitylene in which one atom of hydrogen is 
replaced by benzyl, C,H;. C 

PERHAPS the oldest tunnel in the Alps in existence is the heading 
driven by the orders of Margrave Louis II., of Saluzzo though Mont 
Viso, and constructed in the years 1472 to 1480. The passes over 
Mont Genévre and Mont Cenis, which before that time were the 
only meansof communication between Northern Italy and Dauphiné, 
are very difficult. Morever, they entailed a very heavy expense 
upon the inhabitants of Saluzzo, and were, besides, frequently 
entirely closed to them, owing to constantly recurring border feuds. 
This state of things, says the Z'imes, suggested to the Margrave the 
scheme of piercing a direct road though Mont Viso, connecting 
the valley of the Po with that of Queyras, opening on to the 
Durance. The negotiations entered into with the Estates of 
Dauphiné and King Louis XI. of France led in 1477 to a satisfactory 
arrangement, and the tunnel was completed a few years later by 
Martoni d’Albano and Baltasar d’Alpiasco, at a total cost, 
including the paths leading to the respective openings, of 12,000 
florins. The tunnel has a height of 6}ft. and an average width of 
8ft., and at the present time a length of only about 250ft. It is 
stated, however, that, in consequence of frequent landslips, the 
openings of the tunnel have gradually receded, and that it may 
have had when first opened doubled its present length. The 
geological structure of Mont Viso, is similar to that of Mont Cenis, 
and frequent irruptions rendered repeated repairs y- During 
times of war the tunnel has been frequently blocked, and even 
walled up; but Napoleon I. gave orders for its complete 
restoration. 

AT a recent meeting of the Chemical Society a paper was read on 
“The Condition in which Carbon Exists in Steel,” by Sir F. A. 
Abel, C.B., and W. H. Deering. Two series of experiments were 
made. In the first series discs of steel 2°5in. in diameter and 0’Olin. 
thick were employed; they were all cut from the same strip of 
metal, but some were “‘ cold rolled,” some ‘‘ annealed,” and some 
‘*hardened.” The total carbon was found to be, “‘ cold rolled,” 
1'108 per cent.; hardened, 1°128 per cent.; and annealed, 0°924 and 
0°860 per cent. Some of the discs were submitted to the action 
of an oxidising solution, consisting of a cold saturated solution of 
potassium bichromate, with 5 per cent. by volume of pure con- 
centrated sulphuric acid. In all cases a blackish magnetic residue 
was left undissolved. These residues, calculated upon 100 parts of 
the discs employed, had the following compositions :—‘‘ Cold rolled” 
carbon, 1°039 per cent.; iron, 5°87 per cent.; annealed, C, 0°83 per 
cent., Fe, 4°74 per cent.; hardened, C 0°178 per cent.; Fe, 0°70 per 
cent. So that by treatment with chromic acid in the cold, nearly 
the whole of the carbon remains undissolved with the cold rolled 
and annealed discs, but only about one-sixth of the total carbon is 
left undissolved in the case of the hardened disc. The authors then 
give a résumé of previous work on the subject; in the second part 
they have investigated the action of bichromate solutions of various 
strengths on thin sheet steel, about 0°008in. thick, which was cold 
rolled and contained, carbon, 1°144 per cent.; silica, 0°166 per cent. ; 
inanganese, 0°104 per cent. Four solutions were used, the first con- 
tained about 10 per cent. of bichromate and 9 per cent. of H. SO, 
by weight; the second was ;;ths as strong; the third about half as 
strong; the fourth about one and a-half times as strong. In all 
cases the amount of solution employed was considerably in excess 
of the amount required to dissolve the s' used, A residue was 
obtained as before; with solution 1 the residue contained C 
1°021; solution 2, C 0°969; solution 3, C 1049. The atomic 
ratio of iron to carbon was Fe 2°694 C,, Fe 2°65 C,, Fe 2°867 C,; 
solution 4, 0°266 per 100 of steel. The authors conclude that the 


MISCELLANEA. 


THE Municipality of Singapore have asked Major-General Sir 
Andrew Clarke, K.C.M.G., to select and send them out a chief 
engineer. Salary £1000 a year. Candidates should send their 
applications, with testimonials, addressed to Whitehall. 

THE precise financial results of the ‘‘ Royal” Show at Reading 
last summer are—Total receipts amounted to £15,822 12s. 1d., and 
the expenditure to £15,803 1s. 10d., thus leaving a sum of 
£19 10s. 3d. standing to the credit of the Society. 


THE Strand Union has decided to give the lighting of their 
parishes, including St. Ann, Soho; St. Paul’s, Covent-garden; St. 
Clement Danes, St. Mary-le-Strand, Liberty of the Rolls, &., and 
the precincts of the Savoy, to the Jablochkoff Electric Light and 
Power Company, Limited, under a seven years’ licence.” 


EXPERIMENTS are now being made at the Terrenoire Ironworks for 
utilising the residue of iron pyrites. Briquettes are made with the 
pyrites conglomerated with hydraulic lime; and, by simple exposure 
to the atmosphere, an ore is obtained which is said to iat oe 
excellent for steel-making purposes, The sulphur is believed to be 
completely counteracted by the lime, and there is no phosphorus. 


On Wednesday last the steamship Eeta left the Tyne for London 
upon her first trip at sea. She is 235ft. long, 32ft. beam, and 
14ft. 9in. depth of hold, and has been built to the order of the 
Demerara and Berbice Steamship Company, by Messrs. Wi; i. 
Richardson, and Co. She had 600 tons dead-weight on Bote and 
made an average of about 94 knots per hour throughout the run, 
the engines oe 620-horse power. During her construction 
been inspected by Mr, J. F. Flannery, consulting engineer, 

ndon. 


Ar the annual general meeting of the Sanitary Institute of Great 
Britain, held at 9, Conduit-street, on the 7th inst., a report was 
presented by the Council on the progress of the Institute, and on 
the work achieved at the Congress and Exhibition held by the 
Institute at Newcastle in the autumn of 1882. The chairman gave 
an address, and the officers for the coming year were elected, the 
president being the Duke of Northumberland, P.C., and the 
trustees Sir John Lubbock, Bart., D.C.L., F.R.S.; Mr. Thomas 
Salt, M.P.; and Dr. B. W. Richardson, F.R.S. 


In the course of a discussion on the repairs of the Leeds Town 
Hall organ by the Leeds Corporation last week the Mayor said that 
“many of the wires in the organ were thickly coated with sul- 
phuric acid. This wasa direct result of the gas exhibition foolishly 
held in the.Victoria Hall a few years ago. If the organ had been 
the best in the world that would have been the most effective 
means of ruining it.” We should not like to say that the Mayor 
of Leeds has found a new way of getting sulphuric acid, but it is 
quite clear that gas exhibitions are not the things for town halls or 
organs, 

THE Manchester Examiner and Times states that further litiga- 
tion in the matter of the Thirlmere Lake arbitration award has 
been avoided by a compromise between the Manehester Corpora- 
and the Countess of Ossalinsky, owner of a portion of the Thirl- 
mere Lake estate, required for the new water supply scheme for 
Manchester. The Corporation on the 2nd inst. resolved to carry 
the case to the Court of Appeal, but a mecting of representatives 
of the Countess and the Corporation has since been held, and an 
_——— as to the sum to be paid to the Countess has been 
arrived at. 


On Monday last all the workmen employed by Messrs. Bolckow? 
Vaughan, and Co., Limited, at their Middlesbrough wo with 
the exception of the blast furnacemen—were paid off. The men 
were asked to agree to a reduction of 5 per cent., but refused to 
do so. It is said that the works will, in any case, be closed for a 
fortnight. The company build their own locomotives and make 
their own machinery and tools at their Middlesbrough works. The 
men employed at the Eston Steelworks have also received notice, 
and will doubtless have to submit toa reduction, as the steel rail 
trade is in a very depressed condition at present, 

THE Colonial Secretary of New Zealand has been instructed to 
offer the following bonuses for the encouragement of new local 
industries :—Fifty per cent. on the value realised for the first 
£1000 worth of cocoons or silkworm’s eggs produced in the colony, 
to be paid on quantities of not less than £00 worth, or more than 
£100 worth, reared by any one person; £500 for the first £2500 
worth of native manganese and bronze; £300 for the first £1500 
worth of native marble sold in a foreign market for not less than 
9s. per cubic foot ; £500 for the first 250 tons of native antimony 
regulus sold in a foreign country at a fair market value; and 
£1000 for the production, from native ores by a direct process 
within the colony, of 200 tons of “‘iron blooms” of marketable 
quality. 

THE colliers of the West of Fife, to the number of about a 
thousand, held an open-air meeting last Saturday in the neighvour- 
hood of Dunfermline. They were addressed at great length by 
Mr. Weir, their secretary, who stated that he had made a tour 
round the collieries, and discovered that the late failure of the men 
to give written notices on the question of reducing hours and 
increasing wages had arisen from a misunderstanding. He inti- 
mated that he had made application to the employers for an 
advance of 6d. per day, and said that if it was not complied with, 
he would advise the men to give fourteen days’ notice.of their 
intention to quit the masters’ employment. When trade was busy 
at present, he considered the time most opportune both to 
obtain an increase of wages and an amendment of the working 
regulations at the collieries, 


WE have received, through the Science and Art Department, the 
following precis of a communication from her Majesty’s Consul at 
Baltimore, relative to a forthcoming Exhibition at Louisville, 
Kentucky, U.S.A.:—‘‘ An Exhibition, to be called the ‘ Southern 
Exposition,’ will be open at Louisville, Kentucky, on 1st August, 
1883, and continue for one hundred days. The manager of this 
Exhibition states that it will be on a larger scale than any Exhibi- 
tion attempted in the United States, with the exception of the 
Philadelphia Exhibition of 1876, and that the purpose of the 
Exhibition is to bring together exhibits of the products, the indus- 
tries, and the arts of the various sections of the country. The 
manager further states that a recent Act of Congress authorises 
the admission to United States ports of all foreign exhibits for the 
Southern Exposition free of duty, and has directed the Secretary 
of State of the United States to instruct their diplomatic and 
consular agents abroad to give information of the intended Exhibi- 
tion, and to encourage foreign displays, and that they are to be 
provided with circulars prepared by the management of the 
Southern Exposition.” 


A MEETING of the Board of Arbitration was held in the Town 
Hall, Middlesbrough, on Friday, the 4th inst., to consider what 
further action, if any, should be taken in order to carry out more 
completely the arrangement recently come to to stop Monday work-. 
ing. Two firms were reported to have broken through. After 
considerable discussion the following resolution was passed :— 
“That this meeting has learnt with great regret that the employers 
and operatives at Messrs. Dorman, Long and Co. and the Hartle- 
pool Malleable Iron Company’s works have not acted in accordance: 
with the Board’s decision to limit work to ten shifts per fortnight. 
during the rest of the year. Notwithstanding this infraction on 
the of the above-named firms, the Board confirms its former 
resolution to carry out the agreement as set forth in the. 
memorandum of the Durham meeting of March 19th, 1883, and 
pledges itself to use every effort to induce all parties to act up te 


carbon in cold rolled steel exists not simply diffused 
cally through the mass of steel, but in the form of an iron carbide, 
Fe, C, a definite product capable of resisting the action of an 
oxidising solution—if the latter is not too strong—which exerts 
a rapid solvent action upon the iron through which the carbide is 
distributed. 


the arrang ” It is understood that the Malleable Iron 
Company are henceforth to cease operations on Mondays. At 
Messrs. Dorman, Long and Co.’s works the millmen were again at 
work on Monday last, but the puddlers, notwithstanding great 
temptations offered to them, decided to abide by the decision of 
the Board. 
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THE WESTINGHOUSE BRAKE, 


In connection with an article on “The Failures of Continuous | 
Brakes” in our impression of the 27th ult., we illustrated the | 
Sanders-Bolitho automatic vacuum brake as used on the Great | 
Western Railway. Above we illustrate the main parts of the 
Westinghouse brake as applied to a vehicle, some alterations | 
having been made since we last illustrated the brake seve- | 
ral years ago. The supplementary reservoir brake cylinder | 
and triple valve are shown in position, and as fitted upon the | 
engine, tender, and each vehicle of the train. Air compressed | 
by a pump on the locomotive to, say, 70 lb. or 80 lb. to the | 
square inch fills the main reservoir on the engine, and flowing | 
through the driver’s brake valve and main pipe, aiso charges the | 
supplementary reservoirs throughout the train. When a train is | 
running, uniform air pressure exists throughout its length— | 
that is to say, the main reservoir on the engine, the pipe from | 
end to end of the train, the triple valves and supplemen- | 
tary reservoirs on each vehicle, are all charged ready jor | 
work, the brake cylinders being empty and the brakes off. The | 
essential principle of the system is that, maintaining the pressure | 
keeps the brakes off, but letting the air escape from the brake | 
pipe, purposely or accidentally, instantly applies them. It. 
follows, therefore, that the brake may be applied by the driver 
or any of the guards, or if necessary by a passenger, by the 
separation of a coupling, or the failure or injury to a vital part 
of the apparatus, whether due to an accident to the train or to 
the brake ; and as the brake on each vehicle is complete in itself 
and independent, should the apparatus on any one iage be 
torn off, the brake will nevertheless remain applied for almost 
any length of time upon the rest of the train. 

e triple valve, as will be seen, is simply a small piston. 
carrying with it a slide valve, which can be moved up or down by 
increasing er decreasing the pressure in the brake 7. Ag soon 
as the air from the main reservoir is turned into the brake pipe, 
by means of the driver's valve, the piston is pushed up into the 
position shown, and air is allowed to feed past it through a small 
groove into the reservoir. At the same time the slide valve covers 
the port to the brake cylinder, and is in such a position that the 
air from the latter may exhaust into the atmosphere. The piston 
has now the eame air pressure on both sides; but if the pressure 
in the brake pipe is decreased, the piston and slide valve are 
forced down, thereby uncovering the passage through which air 
from the reservoir flows into the brake cylinder between the 
pistons, thus applying the brakes. The e pipe is shut off as 
soon as the triple valve piston passes the groove. To release the 
brakes, the piston and slide valves are again moved into the 

ition shown, by the driver turning air from the main reservoir 
into the brake pipe. The air in the brake cylinder escapes, and 
at the same time the reservoir is rec A 

Fig. 2 represents two Westinghouse couplings connected. 
They are exactly alike in all respects, and an air-tight joint is 
made between them by means of the rubber washers. These 
couplings are so constructed that the air pressure within serves 
to tighten the joint, and they may be pushed apart by the 
separation of the train without any injury. Such an occurrence 
asalready explained leads to the instant application of all the 
brakes on the train. 

By closing the small tap shown between the brake pipe and 
the triple valve, the brake on any vehicle, if out of order, can be 
cut out of the system. A release valve is also placed upon each 
cylinder as shown, so that in the event of the brakes being 
applied by the separation of the train, or the breaking of a pipe, 
or when the locomotive is not attached, they can be released by 
allowing the air to escape from each brake cylinder direct. The 
Westinghouse brake has been made to comply thoroughly with 
the Board of Trade conditions. Many people, however, do not 
appear to understand all that is tuveived te the second require- 
ment, which runs as follows :—In case of accident, to be in- 
stantaneously self-acting. This clearly implies: First, that 
accident to the train, or to any one of its Be on shall cause the 
instant application of the es to the wheels of every vehicle 
in the train without the intervention of the driver or guards, 
Secondly, that any injury, however caused, which may impair 
the efficiency of the brake apparatus, shall, in like manner, lead 
to the instant application of all the brakes on the train. It then 

mes impossible for a driver to run his train in ignorance of 
any defect in his brake apparatus, because such defect at once 
discloses itself by applying the brakes and stopping the train. 
Thirdly, that each vehicle shall carry its own brake power in such 


® manner that the destruction of the brake apparatus on one or 


more of the carriages shall not affect: the efficiency of the brakes 
upon any of the others. No continuous brake which does not com- 
ply with such conditions can ever be satisfactory. 


WILLOUGHBY’S HAIR-BRUSHING MACHINE. 

THE accompanying engraving illustrates an ingenious adapta- 
tion of the now well-known hair-brushing machine which first 
made its appearance in London about the year 1862. It will be 


seen that Stow’s flexible steel shaft is employed to transmit 
= from a treadle to the brush. The engraving explains 
itself. 


CUTTING SPIRAL OR RIFLE GROOVES WITH 
AN ORDINARY PLANING MACHINE. 

Ir is often required to cut spiral grooves in cylindrical work, 
and our illustration shows how this may be done y the aid of a 
simple attachment fastened to an ordinary iron planing machine. 
Upon the bed of the machine alongside of the table is bolted 

B 


the rack A A, into which gears the pinion B, which is fixed to 
the same shaft as the bevel gear C, which meshes with the bevel 
wheel D, Upon the same shaft as D is the face-plate E, and in 


the are fixed is a centre, so that 
the plate E answers to the face-plate of a lathe. F isa bearing 
for the shaft carrying D and C, and G is a bearing carrying the 
spindle to which E and D are fixed. H is a standard carrying 
the screw and centre, shown at I, and hence answers to the tail- 
stock of a lathe. A represents a frame or plate carrying the 
bearings F and G, and the standard H. L represents the table 
of the planing machine, to which K is bolted. The reciprocating 
motion of the table L causes the pinion D to revolve upon the 
rack A A. The pinion revolves C, which imparts its motion to 
D, and the work W being placed between the centres as 

is revolved in unison with E, revolving in one direction when 
the table K is going one way, and in the other when the motion 
of the table is reversed ; hence, a tool in the tool post will cut a 
spiral groove in the work. To enable the device to cut grooves 
of different spirals or twist, all that is necessary is to provide 
different sizes of wheels to take the places of C and D, so that 
the revolutions of E, and hence of W, may be increased or 
diminished with relation to the revolutions of B, or, which is the 
same thing, toa given amount of table movement.—Scienti 
American. 


PULVERISER FOR DRY CRUSHING. 
THE accompanying engraving shows a new arrangement of a 
machine well in The Engineering Mining 
Journal, in describing it, says:—“The Morey and Sperry Mining 


Machinery Company has recently modified the construction of 
the Howland Pulveriser, and, with slight alterations in the design, 


has adapted it to dry as well as wet crushing. The principal 
change made consists, as shown in the accompanying section of 
the dry crushing pulveriser, in the substitution of balls for rolls. 

K the disc and cone H is rotated, carrying 


with it the B, which are carried by centrifugal force against 


= 
ll 


the concave annular ring C, which is cast in one piece of chilled 
iron, or is made of rolled steel in the same way as locomotive 
tires. The balls are surrounded by cages or guards A, in which 
they play freely. To give them greater strength they are con- 


nected by a heavy ring. At the points along which the balls — 
slide over the disc, a piece of flat steel is dovetailed in, to protect — 


it against wear. In crushing, the machine is covered with a 
hopper, to feed the machine, and air circulation is provided by a 
blower or a suction fan, the air passing upward through an 
annular space behind the ring C.” 


New Rartway To Croypon.—On Tuesday a Select Committee 
of the House of Commons passed a Bill authorising the construc- 
tion of a new railway, commencing at Sanderstead, near Croydon, 
by a junction with the Croydon and Oxted branch line of the 
London, Brighton, and South Coast Railway, now in course of con- 
struction, and terminating at Dulwich by a junction with the 
London, and Dover whose lines 
running powers have been gran’ in eir Victoria, 
Viaduct, and intermediate stations: 
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THE MANCHESTER SHIP CANAL. 

THE enquiry by the House of Commons Select Committee, of 
which Sir Joseph Bailey is the chairman, into the merits of the 
scheme for constructing a ship canal from Liverpool to Man- 
chester, was continued on Thursday week, and has been pursued 
from day to day this week. The investigation still attracts con- 
siderable attention, the committee room being crowded at each 
sitting ; and the prospect still exists that the inquiry will extend 
over many weeks, more especially as the committee have this week 
obtained additional powers to enable them to consider a part of 
the scheme which was struck out of the original Bill by the 
Examiner of Private Bills. This refers to the projected low water 
channel in the estuary of the Mersey, and although the committee, 
within two days, took a step designed to shorten their task, this 
further power will tend to extend rather than contract the investi- 
[. The committee having last week intimated their desire to 

e the engineering evidence first, instead of last, as is the usual 
ractice, the promoters opened this t of their case on Thurs- 

y, ill-prepared as they di themselves to be with this 
evidence. 

Mr. Leader Williams, M.1.C.E., the engineer to the scheme, was 
the first witness called, and in examination by Mr. Michael, Q.C., 
he stated that he had had large experience in designing works for 
rivers and canals ; as engineer to the Weaver Navigation Trustees, 
he had carried out extensive works:on the Weaver ; for seven years 
he was engineer to the Bridgewater Canal Navigation, and in that 
capacity he had constructed docks at Runcorn, and sea-walls at 
Weston Point, both on the Upper Mersey. He further said he was 
one ofthe commissioners under the Upper Mersey Navigation Act of 
1876, and having described the powers of the commissioners, and also 
the powers of the Mersey Conservancy Board, which was constivuted 
in 1842, he said the Mersey at present shoaled out about fifteen 
miles to Liverpool from the Bar. Then it narrowed censiderably 
between Liverpooland Birkenhead, and opened out again at Garston, 
where there were large docks belonging to the London and North- 
Western Railway Company. Further up there was a small port, 
owned by the Shropshire Union Railway and Canal Company, and 
there the estuary was about three miles wide. It continued about 
the same width up to Weston Point, then narrowed again up to 
Runcorn, and from that point branched out as an ordinary tidal 
river up to Warrington. e lowest depth of water over the Bar was 
9ft., and of course only vessels of that draught could enterat low tide. 
There was a rising tide of about 30ft. at the Bar, and it ran up at 
the rate of six or seven knots an hour. High water at Runcorn 
was about thirty-five minutes later than at Liverpool. The 
momentum caused by the rush of the water through the narrow 
channel threw the high-water mark up between 12in. and 18in. 

Describing next the nature of the Mersey estuary, Mr. Williams 
said !the bed was a light shifting material, partly silicious and 

y sand, with an admixture of cinders from the upper river. 

e channel constantly changed its position. In 1875 it was close 
to the Cheshire shore, but in the following year it had gone right 
across the river—nearly three miles in one year—where it had prac- 
tically remained ever since, with slight deviations. At Runcorn 
the channel was 200ft., but it widened out to a shallow stream at 
Garston. The proposed ship canal would enter the estuary ata 
point which was on low, flat, marshy land, and that portion of the 
canal, for a distance of five miles inland, as far as the first lock, 
would be a tidal canal. They would cut down a depth of 24ft. at 
low water to enable vessels to proceed to Manchester, and to 
from the canal to the bar at a suitable stage of the tide. They 
would have to cut a very considerable portion of the canal out of 
rock, Nearly the whole portion of the upper part of the canal 
would be through sandstone. Having once got into the estuary, 
there was only one course which engineers could adopt to improve 
it, and that was to make what were called training walls. Strict 
— these training or maintaining walls vere not walls at all, 

hey were a mass of rubble thrown up to formachannel. The 
walls would be kept in no case higher than the surface, and in most 
cases rather below. The channel would pass under the centre of 
Runcorn Bridge. It would pass the docks at Runcorn, where a 
large trade was carried on; and it would pass Weston Point, where 
also a very considerable trade was done. The mean width of the 
channel was 450ft., although at one point it was 600ft., namely, at 
Garston. The depth of the channel would be sufficient to give a 
draught depth of 24ft. at high water of an ordinary neap tide. 
The depth at low water would vary. The navigable depth would 
be 24ft. at neap tides and 31ft. at spring tides. Of course it would 


vary. 

The Chairman asked what would be the depth of the channel at 
low water? Witness replied that the depth at the end of the canal 
would be 24ft. at low water. At a certain portion of the channel 
the depth would be 12ft. Continuing, the witness said that the 
proposed new line was laid out in accordance with the existing 
channels. Tosome extent the existing line was an unfortunate 
one, because in dredging the old channel they would have to go 
over what at low water was a sand bank. A larger quantity of 
material would, therefore, have to be dredged out in order to make 
the channel. 

With regard to the shifting of the channel, the witness said he 
had come to the conclusion that it was caused principally by the 
land floods. At times he had seen the sand 12ft. high. The 
changing of the channel was injurious to the Bar, and at low water 
the state ofthe Bar was now much worse than it formerly was. The 
proposed low water channel and the tidal canal must necessarily 
improve the Bar, for the dredging would enable a greater quantity. 
of water to enter. That would, of course, also improve the general 
condition of the estuary. 

Training walls in a comparatively narrow channel affected the 
velocity of the water very considerably. The construction of the 
channel would have a great effect in improving the navigation of 
the river. At present the channel is constantly changing, and this 
would render it more permanent. As to the size of the vessels 
which they expected to be able to take up the channel, he thought 
they would be able certainly to accommodate them as large as 
3000 tons and even larger. Were the channel once constructed 
there would be no difficulty in maintaining it. They would be 
able year by year to go on dredging the lower channel in the same 
way as had been successfully carried out on the Clyde, 
the Tyne, and the Tees. The Canal Company pro’ to 
work on the same principle as had been carried out in the case of 
the rivers. The Tees is especially a — case. With respect to 
the material that would be dredged out ; it would be utilised for 
the purpose of maintaining the banks of thechannel. There would 
be a very large quantity of rock to be taken out between Runcorn 
and Warrington, and this would be available for the formation of 
training walls. He estimated that the quantity of rock that would 
have to be taken out is nearly four million cubic yards, and of that 
about one million would be used for the training walls. Taking 
the whole length of the channel from Garston to Runcorn, a distance 
of ten miles, they would have to take out about sixteen million of 
eubie yards. The cost he estimated would be 9d. a yard, which 
would altogether amount to £600,000. They would, of course, 
have the material for making the training walls for nothing. He 
had charged 2s. a yard against the Canal Company for the rock 
excavation only, blasting and dredging. The rock in oe was 
very much harder than they would have to deal with, and it had 
to be taken out many miles to sea. What they had to deal with 
was red sandstone, which was very easy to blast. 

Mr. Aspinall, Q.C., who appeared on behalf of the Liverpool 
Corporation, proceeded to cross-examine the witness. In reply to 
various questions, Mr. Wi said he had always understood 
that the Act of 1842 gave the Mersey Conservancy power to autho- 
rise such works as were now pro , and he had carried out 
considerable works on the river without any powers but those they 

_ He had always supposed that the Board had power 
to authorise any work in the estuary for the improvement of the 


fiver. Their Act empowered them to widen, deepen, dredge, scour, 


and otherwise carry out, or authorise someone else to carry out, 
works to improve the river; and he certainly thought they could 
authorise the construction of training walls, although they were not 
mentioned in the Act of 1842. To make these walls he calculated 
that a million and a-quarter cubic yards of rock, or other hard 
matter, would have to be put into the river. At first he proposed 
only to put in one training wall, which itself would form a 
channel, and that would be about 2ft. above the bed of 
the river. that sank more stone would be put upon 
it. The width of the channel at Garston would be about 
600ft., and at Runcorn about 300ft.; and for those widths 
about sixteen million cubic yards would have to be dredged. He 
did not expect that any or much of the material dredged would be 
rock ; otherwise the cost would be greater than his estimate of 9d. 
ayard. As to silting up during the dredging, he did not think 
there would be much of that ; but at any rate as much would be 
gained by the increased scouring as would be lost by silting up. 
The training walls would not raise the height of the sand banks, 
but would fix them in their position. The channel at Garston was 
40ft. in depth, and the fact of that being so proved that it would 
continue at that depth under the proposed new circumstances. He 
did not anticipate any danger of a bar forming at the mouth of the 
channel at Garston, but if such a bar were to be formed it could be 
quickly dredged out. 

In reply to Mr. Bidder, who represented the Mersey Docks and 
Harbour Board, Mr. Williams explained that the original depth of 
24ft. for the channel had been reduced to 12ft., because as there 
were only 9ft. of water over the Bar, that would be sufficient for 
the present. The depth would be gradually increased by dredging, 
and he ho; before long to have a depth of 24ft. When a 
channel of 24ft. was proposed it was intended to be independent of 
tides, in re; to large vessels going up the canal to Manchester. 
At present such vessels could only cross the Bar with certain tides 
—vessels of 20ft. draught must cross between half tide and high 
water. He was satisfied that the present line of channel was the 
best that could be proposed. 

On the following day—Friday—Mr. Williams was further cross- 
examined by Mr. Bidder, in reply to whom he said it was not likely 
that the old channel would silt up while the new one was = 
made, because the scour round the end of the training wall woul 
keep the channel clear. There were always two channels in this 
estuary, but he had never known the navigation stopped. As to 
various difficulties that had been ieampested, be did not suppose that 
because he was going to assist Nature she would act differently 
than she previously done. There would be sufficient velocity of 
current left at the end of the channel to carry the silt out to sea, 
and while there would no doubt be a tendency to create a bar where 
the matter got into slack water, if the channel were made with 
high banks, to reclaim land, in this case it was only intended to 
make a new channel in place of the existing channel. The training 
walls would confine the sand, and were absolutely necessary for 
that purpose. Mr. Williams was also cross-examined by other 
counsel on points mainly other than engineering, and the com- 
mittee adjourned. 

The committee re-assembled on Monday, when 

Mr. Williams was re-examined by Mr. Michael on behalf of the 

romoters. He denied that there was any danger of a deposit 
ing formed at the end of the channel during the construction of 
the canal. The channel would be trained first of all, and having 
stopped the low-water course on lines to be approved by the Con- 
servators, they would commence dredging at the lower end. If 
sand accumulated there he would simply dredge it out. The 
additional fall of the channel from Runcorn to Garston would be 
about 2in. to the mile. The average fall at present was 12in. to 
the mile. The fall might be removed altogether, as had been done 
in the case of the Clyde, and then a smaller quantity of silt 
would be brought down and deposited, admitting for the moment 
that there was likely to be any deposit at all. He denied that any 
of the works they proposed to carry out would injure the channel 
as it now existed at Garston. On the contrary, the line of channel 
proposed would greatly benefit Garston by maintaining deep water 
near the port. He had never known the depth vary on that side be- 
tween Garston and Live l. The velocity of thecurrent was enough 
to maintain the channel. With regard to Pluckington Bank, the 
matter deposited there was a varying quantity. The bank was 
important in regard to the ferry from iceman to Birkenhead, 
but only in that respect. It did not seriously affect the docks at 
Liverpool. Nothing that the promoters of the scheme proposed to 
do would tend to increase the deposit on the bank. It was an 
important fact that the ch ls joined together near Garston and 
opposite Hale Head. No other effect would be produced on the 
banks than had been created during the last half century. It was 
not possible that by the proposed mode of constructing the channel 
and the training walls any injury would accrue to the navigation of 
the river. The method of construction would carried out 
ually. The course of the channel might be rather circuitous 
at first, but it would generally be found that when they had got 
half way through one of the banks, and had got a long line of 
groynes out, the force of the current, impinging on that line, 
would go right through the remainder of the bank. The altera- 
tion of the channel, which would be caused during the progress of 
the works, would not place any additional difficulty in the way of 
piloting ships. At no time during the progress of the work would 
they bar the navigation. 

Replying to the committee, Mr. Williams said the proposed 
works would certainly ‘not injure the Bar; they would more 
likely to increase the depth of water’over the Bar. They would 
not in gd way damage either the Bridgewater Docks or the 
Weaver Navigation; and there had long been a general public 
feeling that something ought to be done to improve the navigation 
of the Upper Mersey. 

Mr. P. J. Messent, M.I.C.E., was next examined in support of 
the scheme, he being engineer to the Tyne Commissioners, and 
having carried out extensive improvement works on the Tyne, simi- 
lar to those now proposed for the Mersey. Describing the opera- 
tions on the Tyne, he stated that training walls had been con- 
structed, and dredging to the extent of 66 million tons had been 
effected. Only apart of the matter dredged out wasrock. At first 
the height of the walls was about half-tide—about 7ft. high at low 
water—but subsequently the depth was raised to the level of full tide. 
The walls were raised while the dredging was carried on, and no 
difficulty to navigation was experienced during the progress of the 
work. The depth of water over the Bar of the Tyne was originally 
6ft. at low water, now it was 20ft. to 24ft. In 1860 the average 
tonnage of vessels entering the river was 154 tons, but now the 
average was 380 tons. He was acquainted with the Mersey, and 
he could see no difficulty in carrying out the proposed works, which 
he was sure would be successful, and would be of great advantage. 

In the course of cross-examination by the several counsel, 
Mr. Messent said the shifting sands in the Mersey could be per- 
fectly well dealt with. He did not believe a har would be caused 
at Garston, or that the Weaver’s navigation would be blocked. By 
the training walls on the Tyne the high water was raised about 
a foot, but the scour was not much increased. The works had con- 
siderably increased the tidal way of the river, but the velocity had 
been somewhat diminished in consequence of the e ed area, 
About £4,000,000 had been expended on the works, and that came 
back in the shape not of rates on the town, but of anes dues. 

Mr. John Fowler, M.1.0.E., engineer to the Tees Commissioners 
for the last twenty years, was also examined by Mr. Michael on 
behalf of the Bi He described works he had effected on the 
Tees, stating that he had constructed twenty miles of training 
walls between Stockton Bridge and the Bar, twelve’miles from the 
sea. He had also reclaimed land for fourteen miles, and had 
dredged about 10,000,000 tons of material from the bed of the 
river. He had also constructed a breakwater on the south side of 
the estuary. Before the work was commenced there were sand 
banks which shifted with every spring tide, and formed sometimes 
three or four channels, The result of the works carried out so far 
was that, instead of there being 1ft, 10in. depth of water af 


Middlesbrough, there was 12ft. at low water, and instead of the 
depth of water between Stockton and Middlesbrough being 3ft. it 
was now 7ft. The works carried out had been of the greatest 
advantage to navigation. When the works were commenced the 
real depth of water at the Bar was 7ft., but it had increased to 
17ft. e Bar was now a fixed one, but prior to the commence- 
ment of the works its position varied. The training walls were 
commenced in 1855, and the construction of the breakwater was 
now in progress. The total quantity of ee | done in 1882 
represented 1,699,505 tons, ata cost of about 5d. a yard, or 24d. perton. 
With regard to the present scheme he believed Mr. Williams’s 
plan would attain the object in view, and he saw no difficulty in 
the way of constructing training walls without much interference 
with ‘the present navigation and trade. When the channel was 
constructed there onal be no difficulty in keeping it open, and he 
thought the object sought would be as well accomplished as it had 
been on the Tees. The works would be beneficial to the estuary, 
as more water would be brought in, and thus there would be less 
dread of stagnant water. 

On Tuesday Mr. Fowler was cross-examined at some length on 
behalf of the opposing interests, but he adhered to his view as to the 

rfect feasibility of the scheme. Mr. James Dear, engineer to the 

lasgow Harbour Commissioners for the last fourteen —_ was also 
examined for the Bill. He knew nothing about the Mersey, but he 
described what had been done to improve and deepen the Clyde, 
upon which works of very considerable importance had n 
carried out. In the course of his evidence he stated that 
he had been applied to for information in regard to those works by 
many foreign Governments, and by the promoters of the Man- 
chester Ship Canal. The information he gave was perfectly im- 
partial. The works on the Clyde commenced so far back as 1758, 
and the channel and harbour were very much deepened. In 1758 
the depth of water in the harbour at high water was 5ft. 8in., and 
about 18in. at low water. It is now 26ft. at the same place at high 
water and 15ft. at low water. For some years the work has been 
confined to deepening and widening the stream so far as the river 
was concerned. The walls of the bank of the river were formed of 
rubble stone on the river line, and they were built up to the angle 
of repose. High water in the Clyde was only 4in. higher now 
than it was 120 years ago. The difference was gained by 
dredging. The range of spring tides was 11ft. 2in. now, and 
at one time it was about 2ft. The result was obtained by 
continuous dredging and forming training walls—the same 
principle that was proposed to be applied to the Mersey. The 
quantity of dredging in the last thirty-eight years amounted to 
56,000,000 cubic yards. From one million and a-quarter to one 
million and a-balf cubic yards was dredged every year. The 
quantity of dredging had increased very much of late years, owing 
to the employment of improved machinery. The cost of dredging 
was equal to 54d. per ton, and the total cost up to the present time 
had been something like £20,000,000. That sum did not include 
the value of the plant, which was about £37,000. Bringing his 
experience to bear on the Mersey, he had no reason to believe that 
if the training walls were constructed similar results should not 
follow. 

The sitting of the committee on Wednesday was occupied by the 
examination of Mr. Abernethy, who is the consulting engineer to 
the promoters of this Bill, and who gave evidence mainly upon the 
lines followed by Mr. Leader Williams. 


THE CHEMISTRY OF THE BESSEMER 
CONVERTER.* 


On Saturday evening, March 10th, Mr. J. E. Stead, F.LC. 
F.C.S., metallurgical chemist, of the well-known firm of 
Pattinson and Stead, delivered an interesting lecture before the 
Cleveland Iron Trade Foremen’s Association, in their usual 
meeting-place in Corporation-road, Middlesbrough. The president 
of the Association, Mr, J. M. Outridge, was in the chair. This 
was the last of a series of lectures upon the metallurgy of iron and 
steel, treating the subject in a popular way, and the iron trade of 
the Cleveland district is much indebted to Mr. Stead for the valu- 
able information he has given them. 

The lecturer began by saying that the Bessemer converter was 
by far the most important metallurgical instrument of modern 
times. It had become even more important during the last few 
years, since the discovery and — development of the basic 
process, commonly called the Thomas-Gilchrist process, from the 
names of the inventors. By means of that system, as was well 
known, immense quantities of phosphoric pig iron which had before 
been deemed to be unsuitable for making steel had been rendered 
in a commercial as well as chemical sense available for the Bessemer 
process. This fact—for, notwithstanding the contrary opinions of 
some authorities, it was a fact—was of special importance to such 
districts as that of Cleveland, where there was made annually an 
enormous q ity of phosphoric pig iron, which might, by means 
of the new system, be converted into excellent steel. He was going 
to speak to them that night of the chemistry of the Bessemer 
converter, and he would try to show them how the process was 
conducted, with what kind of material, and what kind of steel was 
the result. He would also compare the ordinary, or acid Bessemer 
process, with the new basic system, pointing out their several 
differences, both as regards method and materials used. Before 
entering upon the chemical details, the lecturer exhibited upon a 
screen, by means of the oxy-hydrogen lantern, a series of views 
showing various kinds of Bessemer plants. These were (1) ordi- 
nary old-fashioned English Bessemer pit, with a converter on each 
side blowing in opposite directions ; (2) a more detailed view of 
the converter, with plan of plug and arrangement of tuyeres ; (3) 
a plan of the Barrow Hematite Iron and Steel Works ; 4) a plan 
of the steel works at Rhymney, South Wales, where the converters 
are side by side, and blowing in the same direction. The lecturer 
pointed out the great convenience of the Rhymney plant, where 
the blown metal, after being converted into steel and run into a 
ladle, is conveyed upon a carriage away from the hot pees | 
house to the casting house, where the centre crane had the ful 
sweep of its radius for casting. He then exhibited a section of a 
basic Bessemer converter of the latest type, showing how its sha 
differed from that of the ordinary vessel, especially as regards the 
even taper from the body of the vessel to the nose, instead of the 
turned nose of the old-fashioned converter. This alteration had 
heen made because it had been found by experience that during 
the basic process the quantity of slag and other things thrown 
out collected at the mouth of the vessel and nearly choked it up. 
It was in the lining of the vessel that the first departure from the 
ordinary Bessemer process was noticeable in the basic system. Mr, 
Stead then descri the method adopted for ramming in the 
lining. The material for lining the ordi vessel was ganister, 
the composition of which he exhibited on the screen as follows :— 


Sheffield ganister. Good mixture, 
No. 1 No. No. 


1, » 8. 
Per cent. Percent. Per cent, 

eo from 650 O80 .. .. « 

Oxide of magnesia.. .. 8 oo 25 
e of potassium 2 at ‘es 88 


Oxide of sodium .. B 4 we 82 


‘What was wanted was a substance which would resist the action 
of very high heats and ‘be of such a plastic nature when damp as 
to hold together when placed in the converter. Thus it was very 
necessary to have about 6 per cent, of alumina in the mixture, or 
otherwise it would be too sandy, and would be a useless lining. It 
is very 1m + that in choosing ganister only such stones as are 
very free from the alkalies potash and soda should be selected, 
because these bodies when present only in moderately poy of quan- 
tity go affect} the refractory properties of the bricks as to make 


+ Revised and supplemented by the aythor. 
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them readily fusible at a high temperature. The lecturer then 
showed the following :— 


Per cent, Per cent. 

Oxide of magnesia .. .. .. .. an “41 
Oxide of potassium .. .. .. .. 6a 
Oxide of .. .. .. .. ar “45 

They would observe that in the Durham ganister there was only 


15 per cent. of alumina, This was not enough, and such ganister 
was unsuitable for lining converters. They would also notice that 
the fire-clay had 26 per cent. of alumina, but only 69 per cent. of 
silica. This, again, would not do, because it would melt away almost 
like treacle, because of the large quantity of oxide of potassium 
(K O,) and oxide of sodium (Na. 0), A suitable mixture of the 
two would, however, do very well, and such mixtures were com- 
monly used in this and other districts, 

The next slide was a section of a Bessemer converter which had 
been used for some time blowing ordinary hematite iron. The 
lining, although worn away in some places, actually increased in 
thickness in others, large masses of very refractory slag collecting 
on the sides of the vessel, which it was n to chip off at the 
end of the week when the vessels were cold. This was no excep- 
tional thing but very common. 

The next slide gave the analysis of the material used for lining 
the vessels working on the basic system as follows :— 


Basic linings. 
Per cent. 
Oxide ofiron .. 
11°41 


100°00 

The noticeable feature of this was that, whereasin the ganister or acid 
lining the predominating constituent was silica, in the basic linin 

there was only 11 per cent. of silica, the great bulk of the suatesial 
being limeand magnesia. Different experimenters had experienced 
difficulty in using ordinary lime or limestone as refractory lining; 
but Messrs. Thomas and Gilchrist had succeeded at last in making 
a bazic lining that would stand well. There were two or three 
ways of making good basic linings, The chief one was as follows: 
—Finely ground magnesian limestone was moulded into bricks, 
which were then calcined in a kiln until all the carbonic acid was 
expelled and the substance had shrunk down to about half its 
original bulk; but they were in this stage ugly, shapeless things, 
quite unfit for building up a lining, so they were taken to a mill 
and ground up toa rough powder. This powder was mixed with 
from 9 to 10 a cent. of boiled coal tar—that is, tar from which 
the water has been all removed. If any quantity of water remained 
the lining would be liable to burst, owing to the slaking and con- 
sequent expansion of the lime in the composition. This mixture 
of tar and basic material is thrown in plasticlumps into an annular 
space which is formed in the interior of the vessel by the introduc- 
tion of a cast iron shell, within which a fire is placed. The basic 
material as soon as it becomes hot melts and naturally fills up the 
annular space, and becomes quite solid after prolonged heat- 
ing. Another method was to make bricks of this plastic 
material in either cast or wrought iron moulds, which, while in 
their moulds, are placed in an oven and baked, when the tar is 
coked and the material becomes converted into solid bricks, After 
cooling the mould is removed, and the bricks of perfect shape are 
simply built round the inside of the converter without any mortar 
whatever. When the vessel is ready molten pig is run in, and the 
converter being turned up, the blow begins. The following analyses 
pote — charged during the ordinary acidic process were then 

ited 


Metal used 15 years ago, Metal used now. 
Per cent. Per cent. 
to 40 8°0 to 40 
1,,10 
Sulphur .. 60 gs 05 ,, 15 
03 ,, ‘10 


The lecturer pointed out that many years ago only such spiegel- 
eisen as contained between 9 and 10 per cent. of manganese was 
available for Bessemer purposes, and the amount of manganese 
which it was possible to add, without making the steel too hard, 
was limited. Consequently the metal was required to be particu- 
larly low in sulphur, for it was a well-known fact that the effect of 
— upon steel is to make it red-short so that it breaks when 
rolling. Manganese had precisely the reverse effect. The quan- 
pes of the latter required to neutralise the injurious effect of 
sulphur was from six to eight times its weight; and the old German 
spiegeleisen being capable only of adding from ‘35 per cent. to ‘4 
per cent. of manganese, it was clear that the metal to work well 
should not contain more than ‘05 per cent. of sulphur. At the 
per time, however, since the manufacture of better class Eng- 

ish spiegeleisen, as much as 20 per cent. of manganese is obtained, 
and by increasing the proportion of manganese added to the steel a 
very much larger quantity of sulphur is admissible. Hence it is 
possible to make excellent steel now with metal which a few years 
ago would have been condemned as utterly unsuitable for Bessemer 
— During the blow the object was to remove from the iron 
ts silicon and its excess of carbon, so as to convert it into malle- 
able steel. If they could arrange matters with ordinary hematite 
pig iron, so that the exact quantities of carbon and other things 
could be left in the blown metal it would bea good thing; but they 
could not do that, and pes | were, therefore, obliged to blow out all 
the carbon first of all, and afterwards, by the addition of spiegel- 
eisen, replace it in proper proportion. Thus their first object was 
to rid the metal of its carbon and silicon, which was performed in 
from twenty to twenty-five minutes, The following approximate 
table was then shown :— 


Atthe After After After After After 
start. j 1 15’ 20’ 25’ 
. Per cent. Per cent. Per cent. Per cent. Per cent. Per cent. 
Coton... .. 86 86 .. 86 tee 
Silicon... .. $335 .. 10 .. O58 .. O8 ... trace 


Manganese... 1:00 .. 0°35... O02 .. trae... —  — 
Thus they would see that the manganese all went in fifteen 
minutes; the silicon began to go immediately, and continued to 
burn away at about the same rate throughout, while the carbon did 
not begin to diminish appreciably until all the manganese had gone 
and nearly all the silicon, At first it seemed as though the carbon 
increased, but this was not so; the carbon remained about the 
same in amount, and, as the quantity of other things diminished, 
its proportion to the whole was of course increased. The lecturer 
then showed the following, which isa table similar to the foregoing, 
showing the action when very silicious pig iron is used ;— 
Atthe After After After After After 
start. 10 d 20’ 
Per cent, Per cent. Per cent. Per cent. Por cent. Per cent. 
Carbon.. .. 85 .. 86 .. 88 .. 95 .. 10 .. tence 
- O75 .. O85 trace .. — 
Here, again, it would be seen that the manganese apiouet first ; 
the silicon began at once to go rapidly, so rapidly indeed that the 
very great heat caused the carbon to commence to burn away 
sooner than usual, and the carbon disappeared almost while there 
was asmall percentage of silicon yet remaining. This was what 
was called a hot blow, and it was desirable during a heat of this 
kind to add cold material. With such metal as this the blower is 
able from previous knowledge to ascertain a considerable time 
hefore the end of the process that the temperature is going to be 
cessive, and in such cases he reduces the temperature by the 
ition of cold scrap or pig metal. When the temperature is not 
excessive the silicon entirely disappears before the carbon; con- 


Sooty the whole of the oxygen entering at the bottom of the 
bath goes to burn the last traces of carbon, which is therefore very 
rapidly effected, and the large flame of carbonic oxide at the 
mouth of the vessel suddenly drops, indicating at once to the 
blower that the operation is ended. But when silicon is present 
during the elimination of the last traces of carbon, the flame does 
not drop so suddenly, for the oxygen is then divided in its action 
between silicon and carbon, Consequently the burning of the last 
parts of carbon is not so rapid, and the flame, instead of falling 
suddenly, fades gradually away. When this happens the blower 
knows that he has silicon left in the bath, and continues to blow 
until dense brown fumes appear, which is an indication that the 
oxygen ore at the tuyeres, after burning all the silicon, is 
commencing to burn the iron. The sulphur and the phosphorus 
in the ordinary acid process are not affected to any extent; they 
apparently increase, but this is only relative, and is owing to the 
disappearance of other ingredients. It would be observed from 
the foregoing remarks that as the temperature of the metal is 
inameal the relative attractions of silicon and carbon for oxygen 
> each other. At first, when the metal is cool, the whole 
of the oxygen, practically speaking, is taken up by oxidising silicon ; 
but after a certain period, when the temperature is considerably 
increased, the carbon begins to burn along with the silicon, and 
towards the end of the blow it will be seen from the analysis of the 
silicious blow that the attraction of carbon for oxygen is as great 
or greater than that of silicon. This question of temperature is 
of the very greatest importance in making steel castings free from 
blowholes, for if the carbon has a greater attraction for oxygen 
than silicon has, the addition of silicon to the bath for the purpose 
of producing sound steel will be of no benefit whatever, and that 
the so-called Terrenoire process of making sound castings must 
necessarily depend as much ne the correct temperature of the 
metal as upon the chemical constituents. The lecturer here 
strongly advised that very much greater attention should be paid 
to the proper adjustment of temperature at the time of casting in 
order that uniformly solid and homogeneous steel might be pro- 
duced. The following table was then exhibited, showing the 
changes which take place when metal containing about 3 per cent. 
of manganese is 
Atthe After After After After After 
start. 5 10 15’ 20’ 
Per cent. Per cent. Percent. Per cent. Percent. Per cent. 
Manganese... 3°00 .. 2°00 .. 1°25... 0°75 .. 065 .. 05 
Bilicon.. .. 125 .. 060.. 0°20.. 010.. trace... — 
They would see from this that a considerable quantity of man- 
ganese remained in the steel at the end of the ie after all the 
carbon was removed, and in practice where such metal is used 
they can, by the aid of the spectroscope and by taking samples of 
the slag and metal a few minutes before the perfect elimination of 
the nr hay ascertain exactly when the proper proportion of carbon 
remains, at which point the metal is simply poured out of the ladle 
and cast in the ordinary way, no addition whatever of spiegeleisen 
being nec As manganese in burning gives out a consider- 
able amount of heat it is not necessary when it is present to have 
more than half the usual quantity of silicon in order to give the 
heat necessary for the proper conduct of the process. 
The lecturer then turned his attention to the basic process, and 
exhibited upon the screen the ons pen showing the composi- 
tion of the metals commonly used in that process :— 


Metals for Basic Process. 


No. 1. No. 2. 

Per cent Per cent. 


As they would see, the special difference between this metal and 
that which was charged in the ordinary converter was the large 
percentage of phosphorus, and it was to effect the removal of this 
element that the basic system was called into existence. When 
the metal is charged into the vessel about 15 per cent. to 17 per 
cent. of a well-burned lime is also ps in for the purpose of absorb- 
ing the silica and phosphoric acid produced by the oxidation of 
silicon and phosphorus, which, if no lime were present, would 
assert themselves by eating away the lining of the converters, 
which would in such a case be rapidly destroyed. Later on he 
would endeavour to explain why it was that the old process failed 
to remove the phosphorus. He then showed a table giving the 
approximate rates at which the various subst di ed 
from phosphoric pig iron during the blow :— 


Atthe After After After After 


start. 5 10’ 15’ 18’ 
Carbon .. .. .. 850 .. 835 .. 2385 .. OOF .. trace 
.. « 190 .. .. .. — 
Manganese .. .. O71 .. 0°56 .. O27 .. O12 .. trace 


From this it would be seen that, as in the ordinary acid process, 
the carbon at first increased slightly, and afterwards rapidly burnt 
away, while the silicon was s edly eliminated during the first 
few minutes of the blow. 


really take ap in the basic process had been very carefully and 
systematically investigated by himself, and were of great interest 
to those concerned in the chemistry of the process. ‘lhe Bessemer 
converter had always been classed as a great oxidising apparatus, 
and looking at it as a whole it was so; but it would be quite as 
logical to state that the blast furnace, which they all considered to 
be a reducing machine, was also an oxidising apparatus. The fact 
was that they were both oxidising and reducing. In the blast 
furnace the oxygen entering in at the tuyeres oxidised the carbon 
in the coke, producing heat; but in the higher reaches of the 
furnace the s so formed, and the unoxidised carbon, were very 
powerful reducing agents, and effected perfect reduction of the 
iron ore charged. In the Bessemer converter they also had a 
lower or oxidising , and an upper reducing region. At the 
lower part, near the tuyeres, the oxygen rapidly entered into 
combination, not, as some would suppose, with the elements exact] 
as in the order shown in the ultimate analytical tables, but wit 
the whole of the constituents all together, in the proportion in 
which they were present, producing a very highly basic oxide of 
iron cinder. This cinder, passing upwards through the column of 
metal which, owing to the rushing of air through it, is in violent 
agitation, reacts upon the silicon and manganese, and at the same 
time also uvon phosphorus, a silicate of iron, silicate of 
manganese, and phosphate of iron. As the cinder was more and 
more intimately brought into contact with fresh portions of metal, 
the greater part of the oxide of iron was reduced, the iron return- 
ing to the bath at the same time that the silicon and manganese 
were oxidised, These reactions might very briefly be described by 
means of chemical symbols thus :— 

(1l)—Air + Fe, = Fe O. + N. 

2)—2 Fe O + Si = SiO, + Fey 

net O + Mn = MnO + Fe. 

4)—6 FeO + 2P = FeO, P, O; + 5 Fe. 

5)—Fe O, P, O; + 6C = Fe + P, + 600. 

6)—Fe O, P, O; + 3Si = 3 SiO, + + Fe 
It would be seen from the last two reactions, Nos. 5 and 6, that as 
long as carbon and silicon existed in the bath, there being a large 
head of metal over the tuyeres, practically no phosphorus could be 
eliminated. If, however, the bath was dsiew, or the tuyeres 
were caused to inject air forcibly upon the surface of the metal, 
there being on the surface at the same time a quantity of lime 
ready to absorb any silicic or phosphoric acid produced, the phos- 
phorus might be and had been perfectly removed before the 

tion of the carbon, Thus at the Blaenavon works, where 


Messrs. Thomas and Gilchrist made their first experiments in a 
stationary converter, in which the tuyeres were certainly not more 
than a few inches from the surface of the metal, in almost every 
case the whole, or at least a very great proportion of the phosphorus 
was eliminated by the time that the last portions of carbon were 
removed from the bath. The question might be asked, wh the 
oxide of iron produced by surface oxidation is not reduced, re- 
membering that the metal during the blowing process must 
necessarily be in a violent state of agitation, and therefore brought 
into intimate contact with the cinder formed at the surface. e 
explanation was very simple. When the phosphate of iron was 
formed at the top of the bath it instantly afterwards came into 
contact with highly heated lime, which — decomposed it, 
phosphate of iron and lime reacting on each other and forming 

hosphate of lime and free oxide of iron ; and this phosphate of 
| ogo pable of reduction by the carbon in iron, or by 
carbonic oxide gas. Hence no reduction took place. From the 
point of the termination of blowing forward the operations in 
the acid and basic processes were similar, only in the case of basic 
steel the greater part of the surplus oxygen contained in the bath 
was removed by Mr. E. W. Richard’s process of adding fluid 
hematite pig iron containing silicon. To the blown metal was 
added spiegeleisen, by means of which the necessary carbon and 
manganese were put back into the metal—and by means of which, 
in the case of acidic steel, the surplus oxygen was also removed— 
which was thereby converted into malleable steel, The following 
analysis of spiegeleisen were then exhibited :— 


Old German. New English. 
Carbon = percent. .. ps. per cent. 
M . ” 
Silicon 50 ” 
Sulphur 


trace 
Phosphorus .. .. ‘10 per cent. “10 per cent. 

The lecturer then went on to explain the reason why phosphorus 
could not be removed in the ordinary silica or acid converter ; and 
to make his explanation perfectly clear, he placed upon the screen 
the following equations :— ; 

3Ca O, P. O; + 3Si O, = 3Ca O, SiO. + Py Os. 

Fe O, P. O; + SiO, = Fe O, Si O, + P, O;. 

P,O; + 5Fe = 5Fe O + Po. 2 
These reactions showed that phosphate of iron or lime, if formed in 
the presence of silica, were decomposed, silicate of iron or lime 
being formed, and free phosphoric acid being produced. But this 
free phosphoric acid could not exist as such, but was reduced, not 
only by the carbon and silicon, but even by the metallic iron itself. 
The lecturer explained that if a rod of pure iron was simply dipped 
in phosphoric acid, and heated to redness while in contact with it, 
a fusible drop of phosphide of iron would form at the extremity of 
the rod. The lecturer then placed upon the screen com}4:ative 
analyses of the slags produced in the two processes, which were as 


follows :— 
Ordinary Slag. Basic Slag. 
Protoxide of iron (Fe O) .. .. 15°62 percent. .. 9°13 per cent. 
Peroxide of iron (Fez O,).. .. 157 oe 


Metallic iron (Fe) 
Alumina (Ale 0;) «+ oe 1°02 percent. 2°10 per cent. 
Oxide of manganese(Mn O) .. 5°33 
Silica (SiQe).. .. .. .. 75°70 16°60 pa 
Oxide of magnesia(MgO) .. 0°09 “4 
Phosphoric acid (P20;) .. .. Nil. -- 1608 

.. 14°57 per cent. .. 65°15 per cent. 
Acids oe 7°71 ” 34°85 ” 


Referring to the loss or waste in Bessemer converting, the lecturer 
pescerete | that. a very great proportion of the present waste was 
due to projections from the nose of the vessel which was liable to 
be carried away with the rubbish of the Bessemer house. _ 
analysis of an accumulated mass of such projections was exhibited 
as follows :— 


Bessemer Projections. 

Free iron (Fe).. 70°30 per cent. 
Peroxide of iron (Fee 03) .. ” 
101 
Silicon 63 
Sand.. . 
Sulphur .. .. 06 


The lecturer pointed out that, according to careful analytical data, 
not more than 2 per cent. of the metallic iron in the charge was 
actually burnt, and that if no loss occurred either in rojections, 
scrap, or iron mechanically carried away entangled in the slag, the 
yield of steel should be 92°5 per cent. of the metal charged. In 

ractice, however, the yield averaged from 3 per cent. to 4 per cent. 
ess than this. In the basic converter, the theoretical yield was 
about 2 per cent. less than from the ordinary vessel, but in practice, 
owing to the large amount of slag produced, more ape: of 
metallic iron were liable to be carried away with the slag, 0 that 
a yield of 85 per cent. was idered very satisfactory. The last 
slide exhibited was to show the comparative composition of basic 
steel and ordinary acidic steel as follows :— 


Acid. Basis. 
Iron .. .. 98°83 percent. .. 98°46 per cent. 
Phosphorus .. .. « «1 
Copper... 002 trace 


From these it would be seen that the steel produced is very similar 
in both cases. In conclusion, the lecturer remarked that the basic 
process was making rapid progress, in a commercial sense, not so 
much in this country—although there were several new works being 
arranged for the process near completion—as on the Continent. 
Mr. Gilchrist, one of the patentees, had recently estimated that 
the make of that steel last year everywhere was about half a 


million tons, and that the make of the forthooming year would 


probably double that quantity, 


TENDERS. 


GAS PURIFIERS AT BURY. 

In our impression for April 20th we published drawings and 
specifications for gas purifiers, &c., for Bury. Mr. J. Cartwright, 
Borough Surveyor. The contract is for purifiers and travelling 
cranes complete, the tenders for elevators being left aver for 
further consideration, The following tenders have been received ;~< 


& a. d, 
fleenan and Woodhouse, Manchester .. ., -- 5910 0 Q 
Salman, Barnes, and Co. Ulyerstone .. .; +, +» 4400 0 Q 
J.T. B. Porter and Co., .. .. +e 5295 0 
8. 8. Stott and Co., Haslingden 260 
J. and 8. Roberts, West Bromwich .. ., 4825 0 0 
Newton, Chambers, and Co, Shefiield-accepted ¢258 0 0 


LuMBER IN CANADA AND THE Unytep 
that there are no fewer than 15024 saw mills in the United States, 
and 637 in Quebec, Ontario, and Manitoba. In these mills during 
last year nearly 750,000,000ft, more timber was manufactured than 
in the year 1881. Towards the close of the year, moreover, new 
mills were being built in every direction, so as to be ready for work 
this spring. Work in the woods has prospered in consequence of 
the favourable weather, and the lumberman Jooks for an increase 
of 15 per cent., and even more, if the weather continues to be in 
good condition for floating the logs down. It is con‘idently stated 
that, from all present indications, the production of pine lumber 
in the North-West for the year 1883 will be the largest ever known. 
The prices realised by manufacturers on the stocks sold in 1881 
and 1882 were Bish, and di This fact h 
given a great stimulus in the direction of the further expansion 9 
the great lumber trade, 


/ 
before the end of the operation, but not quite as rapidly as in the 
acid-lined vessel. Practically, no phosphorus is eliminated until 
the whole of the carbon has been removed. The reactions which 
i 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyveav, Rue de la Banque. 

BERLIN.—Asner and Co., 5, Unter den Linden. 

VIENNA.—Messrs, and Co. Booksellers, 

LEIPSIC.—A. TWIkTMEYER, Bookseller. 

NEW YORK.—Tue Witumer and Roazrs News Company, 
81, Beekman-street. 


TO OORRESPONDENTS, 


*,* In order to avoid trouble und confusion, we Jind it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legiblu directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to their destination, 
No notice will be taken of communications which do not comply 
with these instructions. 

*," We cannot undertake to return drawings or manuscripts; we 
must therefore request corr to keep copies. 

*,* All letters intended for insertion in THe ENGINEER, or con- 
taining questions, must be accompanied by the name and address 
of the writer, not ily for publicati , but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications, 

AtpHa,—Say on what page in the impression Sor August 6th, 1880, is the 
statement to which you refer. 

A. D.—Box's “ Treatise on Heat" will answer your purpose, You can 
procure it through any bookseller. 

J.W.H. The maximum velocity at which you can drive spur gearing 
depends mainly on the quality of the gear and the load. The speed you 

. of angular velocity, is very high, but we do not say that it 


Sonnet be with safety A velocity of 2000/t. per minute is quite 
practicable, 


man 


EMBANKMENT OF A TIDAL RIVER, 
(To the Editor of The Bngineer.) 


Sir,—Will allow me to ask in ‘our paper the following question ? 
Dees the of in of the Thames cause the 
tide to rise higher than before at a given point—as at Woitatester " 


London, May 7th. 


Tar INEER can an: 
at the various railway stations; or it can, Y pretered, be supplied direct 
from the office on the ing terms (paid in advance) :— 
Half-yearly (including double mumbers).. .. .. £0148. 6d. 
Yearly (including two double mumbers).. .. .. £1 98. Od. 
of two shillings and sixpence per annum will 


Cloth cases for binding Taz ENoinger ‘olume, price 2s. 6d. each. 
A complete set of Tux Exainger can be had on application 


and post-free. 

office must be accompanied by letter of 
advice to the Publisher. Thick Paper Copies may be had, if preferred, at 
increased 


rates. 
Remittance by Post-office order, — Australia, 

Colum British Guiana, Cay 
ew Brunrwick, Newfoundland, New So! 

» Roumania, Switzerland, 
andy ERs West Indies, Cyprus, £1 16s. China, Japan, 
Remittance by Bill in London.—Austria, Buenos Ayres and Algeria, 
, Java, an 3 
Mauritius, Sandwich isles, £258, : 
ADVERTISEMENTS. 
bl The charge for Advertisements of four lines and under is three shillings ; 
for every two lines afterwards one shilling and sixpence ; odd lines are 
charged one shilling. The line averages seven words. When an advertise- 
ment measures an or more the charge is ten Aeiiage ger tind. All 


advertisements from the 

practical regularity, but regula: cannot be guarant nm any such case, 
All except weekly advertisements are taken subject to this condition. 


of Hope, Denmark, | 13 ships 
Malta, Natal, Netherlands, 
uth Wales, 


o'clock on Thursday Evening in each Week. 
Letters relating to Advertisemen: the i 
paper are to be addressed to the Publisher, Mr. @. 


small a 
leorge Riche ; 
other letters to be addressed to the Bditor of Tur Enainegr, 163, Strand. 


and wh 


MEETINGS NEXT WEEK. 
Soctery.—Thursday, 17 at 8 : Lecture “On 
Photo aphic Action Studied by Captain W. Abney, 


Tue METeoroLocicaL Soctery.—Wednesday, May 16th, at 7 p.m., the 
will be read Composite Adapted to the 
Reduction of Meteorological and other Similar Observations,” Mr. G. 
M. Whi F.M.8., F.R.AS. “Note on Atmos heric ure 


Thermometer and a H eter ata Distance Means of ty, 
by Mr. Arthur W. Wa ) F.G.8., F.Z.8, « Integrating Anemo- | E. Reed 
meter,” by Mr. W: F. 8 F.M.S. “ Observations on 


DEATHS. 
On the 8rd inst. 2%, Palace-gardens-terrace, Kensington, Henry F. 
: t., at his residence, 73, Belsize Park-gardens, Jauzs 
in e a’ ence, No. 2, 
Mr. Ropert Daotisn, C.E., late of Aston Hall, Cheshire, and of St. 
Helen's, Lancashire, J.P. for Cheshire and Lancashire, aged 74 years. 
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LORD H. LENNOX AND THE NAVAL ESTIMATES, 
THE question raised by Lord H. Lennox on the naval 


with, 
E. Reed 


estimates is extremely important. On the relative! new ns, and the 63-ton guns would be ready in time for 
power of our navy compared with that of foreign Powers | the ka 
depends our very existence in time _of war, relying as we| With 


do on a supply of necessaries of life from abi Our 
trade in and manufactured goods, while of secondary 
moment, is, in all conscience, a serious enough matter. 


recent effort made b: 
cruisers with this object. It is humiliating to contemplate 


gross tonnage 
6,700,000 tons, of which that of England was 4,200,000, 
France 420,000, Lord Lennox 


pleted eleven first- 


ut he pointed out that the 
shown that we fall far short 
state of things is even wo 
inquiries he learned 
to 1882-83, there w: 
ironclad tonnage, 


Conqueror type.” 
not be made in an instant, 


be had, which were, 


respects, 
shipbuilding bein 
ing guns and 


world.” SirT. Brassey,onth 


to sea in the years 1882 
fore, wood ships laun 
French engineers esti 
teen years at most. Group together in the first-class, 
ships with 9in. of armour 0 
in 1882 ten ships, with an ageregate displacement of 
France only 3, with a total of 
would have 15 ships of 
140,000 tons displacement, and France 6, with 61,000 tons 
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sea-going ships with t 


tract. To such an extent has this been the case, that at 
the end of this year “ England would have built and com- 
class ironclads, while France at the same 
arg would have seventeen ” according to the estimates : 

secretary to the Admiralty has 


Of the second-class, that is, with 8in, 


of 80,000 tons, and France 7 of 56,000 tons ; 


and in 1885, England would have 16 ships of 101,000 tons, 
and France 13 of third ¢ 

from 4}in. to 6in. of armour, England had, in 1882, 13 ships 
of 104,000 tons, and France 12 of 50,000, whilst in 1885 
England would have 12 ships of 98,000 tons, and France 
5 of 40,000 tons displacement. He 
France had made extraord 
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France, however, whose attention had been 


occupied by recovering herself from the effects of the war 
with Germany, but who had in 1872 found that her 
peace | wooden armour-clad ships were likely to be short-lived, speed. 


Italy reclassified her ships in 1877, and proceeded on a 
plan which is to be completed in 1888. The chief feature 
of her navy is the existence of four monster armourclads 
of 13,480 and 10,401 tons, carrying 100-ton guns, with 
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eother hand,madea very different 
summary. He confined his comparison to ships able to go 
and 1885. He struck out, there- 
ched before 1867, because even 
mated their life at fifteen or six- 
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considered that while 
inary efforts in the period 1876— 
1879,she had since remained stationary ; while our votes had 
increased from £3,123,000 to £3,754,000. 
out that while powerful sea- ing ships must occupy the 
first place, our resources sho 


not be unduly concentrated 
on that class, but 


ly devoted to swift auxiliaries armed 
with light or medium guns, of which two or three would 
be e next year, as well as to 
tained that the fact that our ships became obsolete in so 
roportion spoke eloquently for our constructors; 
t that our later unarmoured vessels 
are deficient in speed comparatively, we now were building 
ships both armoured, and unarmoured, unrivalled in speed. 
We had no less than sixteen shi 
16 to 17 knots, and he instanced 
equalled in fightin 
tonnage. Sir J. 
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with a speed of from 
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powers by any foreign ship of the same 
ay remarked on the absence of sea- 
ight coast defence ships, which there- 
ore could not be compared with those of F 
thought that the of our forty-three ironclad 
e thirty-five of France not at all 

» | Satisfactory; also the fact that weare behind in guns. Sir 
supported the statement that whenever the navy 
had anything to do the Government bought all the ships 
they could lay their hands on, and the conseq’ 
that 


rance, and 


uence was 
got into the navy ships that no one was satisfied 
e may observe by the way that we presume Sir 
ther only 
9440 tons, for the Neptune and Superb, together 17,700 
tons, were his own designs, Where nearly two-thirds of the 
purchased were his own, we should have 
expected him to have discriminated in his condemnation, 
Captain Price and Mr. W. H. Smith supported the view 
that the strength of the navy of England must be kept 
up, the latter considered that our guns were behindhand. 
My. Campbell Bannerman “ was not prepared to go into a 
of the two countries ”—England 


16 and 15 knots respectively. Germany has a navy 
"age chiefly in defence, and the navy of no other 
ower need here be considered in our o inion, because if 
we guard against the French navy and the special ships of 
Italy, we shall fully meet the case of the others, 
We must take our statistics, then, with regard to France, 
ing in mind that the question is not one of the present 
year or of 1885, but that of the time when her increased 
efforts will a tell. This we scarcely think has been 
done by Sir Thomas Brassey, though Lord H. Lennox’s 
= are also open to objection. Lord H. Lennox 
obviously uses round numbers and speaks rather loosely. 
He says, for example, that 70 per cent. of the carrying 
trade of the world is English, whereas 4,200,000 out of 
6,700,000 amounts only to nearly 62°7 per cent. Then the 
fact that France appears to have exactly 10 per cent., and 
America exactly 15 7 cent. of the trade of England, 
looks a little loose. However, we do not want to split 
straws. Without question the general conditions of trade 
are sufficiently nearly represented by Lord H. Lennox for 
our purpose, Indeed, Mr. Barnaby, in his diagrams at the 
United Service Institution, recently, presented the same 
state of things in a most telling way. In justice to the 
Admiralty, however, we must protest ourselves unable to 
understand Lord H. Lennox’s statement that at the end 
of this year England will have only eleven first-class iron- 
clads, while France has seventeen, We have gone over 
the list of our fleet and that of France and tried to see 
in what way such a line could be traced as to get any 
approach to this; but so impossible does it appear, that 
we think there must be some slip in figures, or that the 
speech is wrongly reported. On the other hand, Sir 
Thomas Brassey’s favourable figures seem to be due to the 
circumstance that he selects a period when the French 
wooden vessels will have nearly disa , and when 
the chief of those we are building are finished, but before 
the full strength of the new French list is reached, The 
date at which a vessel is completed is, at best, uncertain, 
Let us, then, take from Sir Thomas Brassey’s own book the 
French and English fleets now complete and building, with- 
out selecting any exact date. We will begin to follow his 
own definition as to In his ten first-class English 
ships with 9in. armour, and over 8500 tons displacement, 
of 1882, Sir T. Brassey, we gy includes the Devasta- 
tion, Dreadnought, Inflexi le, Neptune, and Thunderer 
turret ships, and the Alexandra, Hercules, Sultan, Superb, 
and Téméraire broadside vessels, though from his book the 
tonnage appears to be 95,150 tons—not 96,000 tons, The 
diese Peek ships, we presume, are the Admiral Duperré, 
the Devastation, and the Redoutable, but by his book their 
total tonnage is 28,979 tons—not 22,000 tons. Now, we 
think it unfair to draw the line at Yin. of armour, because 
that suits the English ships better than the French. The 
French ships Friedland and Colbert have 7Zin. and 
of armour eo pe mI and are 8916 and 8617 tons dis- 
lacement, and clearly correspond to this class practically, 
or example, they each carry eight 10gin. guns. The 
Téméraire carries four 10in. and four 1lin. guns only, 
Further, the Hercules carries nothing larger than a 10in. 
gun, and her armour, though Qin. at the maximum, runs 
off to 5in., while the minimum of the Colbert is 7yzin. Her 
dis ment is 8680 tons, and the Hercules cannot claim 
to be in a class that excludes the two French ships because 
she happens to have a few Qin, plates on her belt amid- 
ships. In fact, a line is drawn that happens to suit the 
English ships, for until the Ajax and Agamemnon are in 
commission, there is nothing English that runs near the 
limit and misses it except the Monarch. 
probably weary our 
on this track throughout. The chief matter, as we 
have said, is not the present, but the future. Now the 
French have many ships building that may not be com- 
plete in 1885, but soon chhereiete. Perhaps, for present 
and future, the most un rejudiced summary that we can take 
is the total tonnage of every French and English ironclad 
ship in Sir Thomas Brassey’s book complete and building. 
Of iron and steel-built ironclads of all classes England had 
complete in 1882 315,390 tons, and France 101,319 tons. 
Of wood-built ironclads England had 19,560 tons and 
France 166,412 tons; giving England a total of 334,950 
tons against 267,731 tons, though this does not agree with 
Mr. Campbell Bannerman. Building, however, England 
had only the Ajax, Agamemnon, Colossus, Edinburgh, 
Conqueror, Collingwood, Imperieuse, Warspite, and Poly- 
phemus, making up 65,840 tons; while France had the 
Admiral Baudin, ormidable, Foudroyant, Hoche, Ma- 
jenta, Marceau, Neptune, we, Caiman, Furieux, 
ndomptable, and Requin, with a total dis lacement of 
105,144 tons, and of these the first two venue each carry 
three 100-ton guns, Surely, then, it is apparent that the 
navy of France is gaining on our own at an alarming rate. 
Nor is the entire question one of total strength. Our com- 
merce is specially threatened by the existence of ships of sur- 
passing power and speed. Sir Thomas Brassey, speaking of 
the Italia, almost says that a ship one-twentieth of , a 
value might intercept our commerce equally. This surel 
cannot be admitted. This vessel is sufficiently powerful to 
dispose of almost any single man-of-war very shortly with 
her 100-ton breech-loading guns at short ranges. Howcan 


Y | any fleet of merchantmen have a sufficient strong convoy 


to protect them? We have no ironclad to come near the 
Italia and Lepanto, either in gunsorspeed. Their sixteen 
knots would enable them to be a complete sco’ to our 
trade, and we have not yet heard of an way by which 
we should be able to “collar” them with our own fleet. 
We do not know the speed of the Admiral Baudin and 
Formidable, but the Inflexible is the only vessel approach- 
ing them in power and size in our navy. She has thicker 
armour, but is far behind them in guns, and probably in 

. These facts are ugly and serious. With our 
vast commerce to prey upon the existence of a very limited 
number of ships with greater speed and much more power- 
ful guns than we possess is, in our opinion, intolerable. No 
statistics, in our opinion, yet given, meet the case. We 
may regard the attack of the commerce of other nations an 
object hardly worthy of our first-rate ships, but with the 
statisties before us we cannot expect them to look at ours in 


_ = 
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a strength of our navy in comparison with that 
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the same way. Their main chance is to strike at it ; our 
existence depends on it. It is surely our duty to provide 
for its security at any cost. 


ELECTRIC LIGHTING. 

Up to the present the advocates of electric lighting have 
had little reason to complain. A host of bubble companies 
has travelled the well beaten track pursued by all bubble 
companies sooner or later ; but electric lighting has gained 
rather than lost by the downfall of men who sought only 
their own aggrandisement. The electric light hes been 
recognised as a fact by Parliament, and rules have been 
made for the regulation of its use. Corporations and others 
-have been won over to look on it with favour; and there is 
no reason to doubt that there is a great future before it. 
But electricians will soon find themselves face to face with 
a very serious difficulty. A demand will spring up for 
electric lighting, and it seems to be questionable if the 
demand can be supplied. We do notsuppose there will be 
any trouble met with in obtaining the requisite plant, 
fittings, and appurtenances. The difticulty we anticipate 
is of quite another type. Corporations will, for example, 
begin to ask for estimates, and they will find that the cost 
of the light will be extremely high. In consequence they 
will decline to have anything to do with it. The question 
at issue is, Can electric lighting be done efficiently at a 
moderate price? If the answer is in the affirmative, well 
and good ; if not, electric lighting must remain of limited 
application. It will be a luxury, like wax candles—not a 
necessary, like gas, 

We do not propose to say here much concerning the first 
cost of electrical plant, such as dynamos and lamps. We 
shall confine our attention to but one point, and we think 
our readers, if they follow us, will see that this will supply 
food enough for thought. There is good reason to believe 
that the estimates which have been formed concerning the 
toobtaina givenamountoflightare erroneous, 

ing altogether too small ; and this holds specially true of 
incandescent lighting. It is now known that Mr. Edison 
does not profess to give more than about 120 candles per 
horse-power ; that is to say, that but eight lamps can be 
supplied by one horse’s power. This may seem a small 
matter; and so it is when small numbers of lights are dealt 
with. But 8000 lights would not suffice for more than a 
small town, yet 1000-horse power would be needed to 
supply them. The Fisheries Exhibition to be opened 
to-morrow is not a large place, yet Messrs, Davey, Paxman, 
and Co. have to supply 1000 indizated horse-power to 
light it. This means a very considerable expenditure, not 
alone in fuel and oil, but in the cost of engines, boilers, 
and attendance; and when, furthermore, it is borne in 
mind that to secure certainty of illumination all the plant 
and engine power ought to be in duplicate, it will be readily 
understood that the matter is one of considerable import- 
ance. An electric light installation becomes, in fact, a 
very large affair; and unless something can be done to 
reduce the demand for power, the use of electricity in 
lighting must remain more limited than it ought. The 
question, then, which electricians have to face is this: 
Can more light be got for a given expenditure of power? 
In dealing with this question it is well to bear in mind 
that no fixed relation of any kind exists between the light 
and the power required to obtain it. It is more than 
probable that the amount of energy actually converted 
into light is infinitesimal; but this cannot be settled, 
because we have no equivalent for light answering at all 
to Joule’s equivalent for heat. Ifthe return is very small, 
then it follows that the waste power must be ver 
large, and that it may be quite possible to effect 
considerable changes for the better. Thus, for example, 
if a steam engine is found to be burning 30 Ib. of coal 
per horse per hour, there ought to be no practical difti- 
culty—and there is certainly no theoretical ditticulty— 
in the way of providing a substitute to give a horse-power 
for say, 15lb. of coal per hour. In other words, there 
seems to be in the case of the electric light a very large 
margin between the practically existing and the theoreti- 
cally possible, and it will be easy to make any of our 
readers possessing a small knowledge of the subject able 
to understand in what direction improvement is to be 
sought. In the case of the arc lamp it is known that the 
light of about 1000 real candles, not nominal, can be had 
for the expenditure of 1-horse power, including the 
resistance of the engine, dynamo, and lamp. This is about 
nine times as much light as can be got from the same 

wer with incandescent lamps. Arc lighting will always 
ave its own sphere of usefulness, and the great improve- 
ments which have been effected in the construction of lamps 
and carbons renders the arc lamp of 1883 a very different 
thing from the are lamp of 1880, But incandescent 
lighting is wanted for indoor work, and the incandescent 
lamp must be improved. For a considerable period it was 
held that light depended on current alone, and that power 
expended in obtaining a given result was also settled more 
by this than anything else. Current is the number of 
ampéres per second which a given dynamo will produce 
without regard to the tension or pressure of that current ; 
and to put what we have already stated in other words, it 
was thought that so long as a given current produced a given 
light the power must remain unaltered. Itis now understood 
that all this is true only inalimited sense. It is known that 
it is more economical to work with high-pressure currents 
than with low. This statement has nothing to do with 
conductors or their dimensions, It is, of course, true of 
these, but in a different sense. We speak now of incan- 
descent lamps; not of the leads or wire by which the light 
is gottothem. The higher the resistance of the lamp, other 
things being equal, the smaller is the quantity or current of 
electricity required to give a good light, and the smaller is 
the power expended. Toputthisin another point of view, we 
may say that ampéres multiplied by volts and divided by 746 
gives horses power. Thus, let us suppose, that in a given case 
we have volts 10 and ampéres 60; let the resulting light 


be represented by 100. Now 10 x 60 = 600 and at 


the horse-power required. If, now, we invert things, «nd 
have 10 amperes of current, with an electro-motive force 


of 60 volts, the power expended will be the same, but the 
light will be augmented. On this point we have ourselves 
no doubt at all; but it is proper to add that the proposition is 
not universally accepted as true. An indirect illustration 
is readily supposed. Let a given dynamo be driven 
by an engine of rather too little power, and with the 
governor out of gear. Let the engine be started with a 
broken circuit. If now we take one of the lead wires in 
each hand, and bring them together so as to close the 
circuit, the engine can be stopped in a couple of revolu- 
tions, as though by the application of a powerful brake ; 
and yet the external work dove is quite insignificant. 
An enormous quantity of electricity is produced of very low 
tension, and the internal resistance of the machine does the 
rest. Now leta couple of lamps be put in cireuit—the expe- 
riment is best made with a small machine—and it will be 
found that the engine will run slowly. Let more lamps be 
added, and with each addition the engine will run faster 
and faster, the pressure and the throttle valve remaining 
unaltered, and the more lamps and the greater the external 
resistance the quicker the engine will run. As, however, 
we go on adding lamps it will be found that after a certain 
point has been reached the light will diminish, which 
means that there is a certain external resistance which 
gives a better result in any given case than any other 
resistance. A strict analogy may be drawn between the 
action and the influence of pitch on the speed of screw 
engines, 

That Mr. Edison is well aware of the advantage to be 
derived from high resistance carbons is well known, and 
he has made them with a resistance of 75 ohms hot, and it 
is with the hot carbon that we have particularly to do. 
Mr. Swan is working in the same direction. There is no 
reason why 20 candles should not be got with less than one 
ampere of current, and if this could be attained regularly, 
much would have been achieved. About 1} ampere and 
40 volts per lamp is good work now. This represents 
40 x 133 

746 
per indicated horse-power, and is the result claimed for 
the Ferranti machine when working in Cannon-street. If, 
however, the volts could have been got up to 50 and the am- 
peres kept down below 1, the result would in all probability 
have been more light for the same power, always assuming 
that the carbons would stand the extra heating. 

It is not, perhaps, too much to say that a great want at the 
present moment is some means of increasing the resistance 
of carbon filaments. The light appears to be more a func- 
tion of resistance than of anything else. It is known, too, 
that after a certain amount of light has been got, a com- 
paratively small addition to the power will nearly double 
the light, but at the risk of destroying the carbons, the 
strength of which when very intensely heated is extremely 
small; in fact, they are on the point of dissolution. Earth, 


='072-horse power per lamp, or about 10 lamps 


sea, and sky have been ransacked for materials for carbon | P’ 


filaments, but there is reason to conclude that we must 
look rather to improvement in the process of manufacture 
than to materials for advances in the desired direction. 
In arc lighting it is essential to success that the carbons 
should be as good conductors as possible, because the light 
is produced on a different principle. To-secure good con- 
ductivity it is essential that the carbons shall be thoroughly 
baked after they are shaped. it has been suggested that 
baking might, perhaps, be dispensed with in the production 
of tilaments, but it has been forgotten that the process of 
manufacture is a baking in itself, and that even if it were 
not, the moment the current is turned on, the carbon is 


Y | more highly heated than it could be by any baking. 


So long as strenuous efforts are being made by electricians 
to attain a required result we have no fear of the future; 
but there would be grave cause for apprehension if they 
had reached the rest-and-be-thankful stage. There is 
some reason to fear that electricians are so well pleased 
with what they have already accomplished that they have 
no desire to exert themselves further; but they must 
remember that they will have to stand or fall by public 
opinion, and the most they can expect from the public is 
rigorous justice. Let us hope that, when the time of real 
trial comes, schemes now highly thought of will not be 
found wanting. What has been done as yet in electric 
lighting bears about as much resemblance to the real thing 
as the Stockton and Darlington Railway of fifty years ago 
did to the present railway system of Great Britain. 


ENGLISH AND AMERICAN LOCOMOTIVES. 


Every now and then we find American engineers 
expressing doubts concerning the superlative merits of 
the American locomotive. He who gathers his knowledge 
of American opinion on technical matters from the columns 
of the United States press will be certain to form a very 
inadequate and erroneous conception of its tendency. The 
United States press, as a whole, sometimes with justice 
and sometimes without, sometimes with sound information 
and sometimes without, systematically exalts all that is 
American, and persistently decries all that is not. The 
locomotives of the United States have not escaped ; and 
the world has been assured over and over again that they 
are, without any exception or qualification, the best in ex- 
istence. We know, however, that this is not the opinion of 
the well-informed railway men of the United States. They 
hold that theirenginesare good, sound, serviceable machines ; 
but they admit, perhaps with reluctance, that they are not 
equal to English engines in economy of fuel. This admis- 
sion has been made several times, but recently it has been 
repeated and insisted upon in more than one quarter. In 
a recent number of the American Machinist will be found 
a sensible article on this subject, written by Mr. Angus St. 
Clair. The article has been considered good enough to be 
worth reproduction by the Amerwan Railroad Review ; 80 
that we may assume that Mr. St. Clair’s views are 
held to be worth notice at the other side of the 
Atlantic. Mr. St, Clair begins by saying :—“ A pro- 
posal has been made and advocated in influential 
railroad quarters to have a few leading railroads combine 
to defray the expense of bringing a good type of British 
Jocomotive to this country for experimental purposes. 
Unrestricted competition has brought the price of trgns- 


portation to the lowest terms, and railroad managers are 
eagerly searching for means of reducing working expenses, 
Locomotive supplies and maintenance form such an im. 
portant portion of railroad expenditure that any method 
of improvement which would reduce their aggregate 2 or 3 
per cent, would be beneficially apparent on the balance- 
sheet of many a struggling railroad company. Examina- 
tion of the sheets which show the relative performance of 
American and British locomotives conveys the impression 
that our engines are far behind those running in England 
as regards economy in fuel and other expenses. From 
this has originated the desire to see a British locomotive 
placed upon one of our average roads, and subjected to a 
thorough test of its comparative economy and durability 
under the conditions imposed upon our engines in their 
ordinary service.” 

He next admits that “the American locomotive is far 
from being a perfect machine,” and goes on to consider the 
respects in which he holds it to be defective, and he 
advances two somewhat novel theories to explain the 
reason why the American locomotive uses more fuel than 
its British rival. “The only feature,” he holds, “ about 
British locomotives which we could imitate with hopes of 
decided improved results is the open smokestack, and this 
is practically prohibited by our various state laws. By 
using a direct e for the gases of combustion from the 
tubes to the atmosphere, British engineers are enabled to 
run their locomotives with much wider exhaust nozzles 
than ours, which permits the engines to make steam with 
a lower smoke-box temperature, entailing less waste of 
heat. Another element of economy comes in by lessened 
back pressure in the cylinders. Custom has made the 
cone and netting or other draught-stifling device an 
essential requisite of American soft-coal burners, and all 
over the States laws have been framed recognising them as 
a proper and necessary precaution against the raising of fires, 
Although the ordinary British locomotive, with its com- 
paratively soft blast, throws no more sparks and raises 
quite as few fires as the engines smothered by our most 
approved spark-arresting appliances, no American railroad 
company could afford to run the unchanged British soft- 
coal burner, because they would be held responsible for 
the damage resulting from every fire that occurred within 
a mile of their track.” But this is not all; Mr. St. 
Clair actually goes so far as to hint that an advantage 
would be gained by adopting larger driving wheels 
than those which find favour in the States, “Under the 
most favourable circumstances,” writes Mr. St. Clair, “the 
velocity of the gases following the exhaust is very great, 
and admits of contact with the evaporating surfaces for 
only a minute period. Any arrangement which will retain 
the gases of combustion longer in contact with the heating 
surface would effect a direct saving in fuel, since more of 
the heat would be absorbed. This effect appears to be 
roduced where the exhaust is slow enough to be seen dis- 
tinctly pulsating on the fire. Between each exhaust there 
is a diminished rush of the gases, and the probability is 
that in these momentary pauses a largely increased per- 
centage of the heat passes to the water. When a locomo- 
tive with driving wheels 66in. diameter is run at a speed 
of forty-five miles an hour, the exhaust occurs 153 
times per second, while an engine with drivers 90in. 
diameter only exhausts 112 times in the sume period. 
This decrease of nearly four exhausts per second must 
make a vast difference on the fire, which is not all 
accounted for by the greater volume of steam used in 
the slow exhausts to do the same amount of work. Accu- 
rate experiments might demonstrate the difference to be 
less than it appears, but the subject is certainly worthy of 
greater investigation than it has hitherto received.” 

While we admit that there may be some force in Mr 
St. Clair’s arguments, we feel bound to add that we by 
no means attach as much importance to them as he 
does. As regards the first point, namely, the influ- 
ence of the spark arrester, it is claimed by most United 
States locomotive superintendents or master mechanics 
—to give them their American title—that a well made 
spark arrester will not impede the escape of the steam 
and products of combustion in any way; but if we 
admit all that Mr. St. Clair says to be true, the fact can 
only concern the performance of theengine, which, working 
against a higher back pressure, will burn more fuel under 
given conditions of load and speed than another engine 
with a freer exhaust. Furthermore, the inspection of 
many diagrams taken from various types of American 
locomotives, leads us to believe that Mr. St. Clair ex- 
aggerates the augmentation in back pressure induced by 
the spark arrester. The truth is, that it is in the perform- 
ance of the boiler and furnace that the American 
engine shows the greatest defects. English engines 
burning the best coal and heating the feed-water by 
returning a portion of the exhaust steam to the 
tender, evaporate without trouble 10 lb. of water per 
pound of coal consumed, and an ayerage result of 8 lb. 
with second-rate coal is by no means unusual. But we 
venture to say that the duty of the American locomotive, 
burning soft or bituminous coal, seldom approaches this 
figure. Careful experiments, indeed, have demonstrated 
that an evaporation of 6 lb. of water per pound of coal is 

rather than bad work, Thus we have particulars 
fore us of American engines with 17 x 24in. cylinders, 
The boilers had each 160 tubes, 2in, diameter and 11ft. 6in. 
long, the total heating surface being 1254 square feet, 
the grates having an area of 15°6 square feet. These engines 
burned, when hauling a goods train of ten cars, weighing 
each, with its load, under 25 tons, 66 Jb. of coal per mile. 
The passenger engines on the same line burn 50 lb, to 
the mile, with six cars, representing probably about 140 
tons, The road is not heavy, and this is for both ways 
traffic. Such figures as these cannot be explained by any- 
thing but the bad performance of the boiler, and we may 
confine our attention here entirely to the difterence between 
the American and the English system of making steam— 
for in this lies the true ex tion of much of the contrast 
between the performances of the two types of engine. 

The American engineer is troubled with sparks, and he 

attempts to get rid of the nuisance by going to the wrong 


May 11, 1883. 


THE ENGINEER. 


365 


end of the boiler. He burns his coal by admitting all the 
air required through the grate, and he has smoke as a 
result, Consequently the tubes become foul very quickly, 
and this entails a high smoke-box temperature and waste 
of fuel. In this country we employ a totally different and 
very refined system, Each fire-box is provided with a 
fire-brick arch almost covering the grate. In the fire- 
door is fitted a scoop or deflector, and below the fire-grate is 
anair-tight ashpan. Some two or three hours before a fast 
train is taken out, the fire is made up, and permitted to cake 
together. By the time it is wanted we have in the fire- 
box 8 to 10 ewt. of coal all or nearly all red hot. When 
the train starts a dart is driven into the mass of coal. The 
whole is broken up, and, stimulated by the blast, a vast body 
of hot gas is produced, The ashpan dampers are nearly or 
wholly shut and the fire-door is opened. Almost all the air 
necessary for combustion is then forced down on the top of 
the fire, and meeting the gas rising up under the brick 
arch perfect combustion ensues, aud the fire-box does its 
maximum amount of work. When the run is of moderate 
length, say, from London to Brighton, a distance of fifty 
miles, no more coal is put into the fire-box on the run, a 
single fire sufficing to complete the trip. On longer runs, a 
somewhat different system is pursued, the furnace being 
supplied pretty frequently with coal put with great care 
exactly in the right place on the grate, and the ashpan 
dampers and the fire-door are worked together, 0 as to 
admit the proper proportion of air at each, which varies 
with the condition of the fire. To a large extent the fire- 
box of the English locomotive is a gas furnace; but this is 
certainly not true of the American locomotive, in which 
there is no brick arch. The American fireman too thinks 
that he does all that can be required of him if he keeps 
steam, while the English fireman is not content with this, 
but endeavours to get all the steam wanted with the 
smallest consumption of coal. In a word, we hold that 
one of the most important differences which exist between 
the two types of engines lies in the way in which the 
furnace is worked. 

While Americans are advocating the importation of an 
English engine for the sake of experiment, we are better 
off, At a station not many miles from London lies the 
American engine imported from the States by Mr. Eames 
a few months ago to teach Englishmen how to build loco- 
motives. This engine does not appear just now to belon 
to any one in particular. It might be worth while to fin 
out its owner and hire it for a few months. It might be 
worked on both the English and American methods, and 
no doubt valuable information would be obtained. Mean- 
while it is satisfactory to know that even Americans 
begin to admit that English engines are possibly better 
than theirs, If this be the case, they will also concede 
that they are the best engines in the world—a fact which 
many of our colonists would have done well to learn long 
since, However, better late than never; and unless we 
are misinformed, the purchase of American locomotives for 
British colonies has dwindled down to merely nothing. 


THE COLOUR OF DIAMONDS, 


On the 80th of October a note which had been referred to 
Professors Chevreul, Dumas, and Daubrée, was presented by 
Prof. Chevreul at the meeting of the Academy of Sciences. This 
note, by Messrs. Chatrian and Jacobs, was entitled “ Application 
of the Law of Complimentary Colours to the Transitory De- 
colorisation of Diamonds which have a Yellow Colour.” Among 
the diamonds obtained in South Africa, a great number have a 
yellow tint. This depreciates the value of the stones consider- 
ably. A white diamond, of good water, is valued at a price five 
to six times greater than that of a stone of the same size of a 

ellow tint. A report has been spread that we were about to 
ow how to render diamonds colourless. Two dealers 
had purchased, at a very high price, some perfectly pure 
white diamonds; they were much astonished the next day 
to find that they had become yellow after a short washing. A 
lawsuit was the consequence. The operation consists in plung- 
ing the coloured stone into a solution of the complementary 
colour, from which it comes out white, but the effect is not one 
of long duration, for washing suffices to restore the crystal to its 
natural hue. A pale tint of violet suffices to restore whiteness 
toa diamond of the most pronounced yellow colour, without 
its losing anything of its transparency or lustre. It is pointed 
out by Mr. Mattieu Williams, in the Gentleman’s Magazine for 
the present month, that the device is no novelty in principle, and 
that the laundress applies it systematically and avowedly in 
using the familiar “blue” for the purpose of neutralising the 
inherent yellowness of her results. Where pure water is 
abundantly used and grass bleaching is available there is no need 
—so far as linen and cotton are concerned—for this peculiar 
sophistication. All ordinary white silks and white flannels are 
dyed blue before coming to the market, the blue sometimes 
being in excess and plainly visible, as in “ Welsh flannels” and 
some of the “China silks.” Raw silk, as it is wound from the 
cocoon, varies from deep orange to pale lemon or greenish yellow. 
After bleaching or boiling in potash, that is when brought to what 
is technically known in Coventry as “boiled silk,” it is dipped 
into pale aniline blue to neutralise its still remaining yellow 
tinge, when white silk is demanded. Hence the disappointment 
of those who purchase those white silk pocket handker- 
chiefs, which, after a few washings, become of a dirty yellow 
colour. Even the faint blue dye of white silk is too often 
weighted with acetate of lead, as may be easily proved by tasting 
samples of the silk of “ China sewings,” for example; acetate of 
lead has a sweet taste, hence its name of “ sugar of lead,” and 
cases have occurred of lead poisoning, to the extent of colic, 
where the seamstresses who sew the button holes of white 
waistcoats have persistently bitten off and sucked the ends of 
the silk they use when threading their needle, But it seems 
never to have occurred to any of these scientific men that the 
pee of the destruction of the colour in these diamonds 
been more a inquired into and explained. Ten 
years ago a paper was before the Naturforscherversammlung, 
at Wiesbaden, by Dr, Walter Flight, of the British 
Museum, South Kensington, on some researches carried out by 
Mr. Story-Maskelyne, M.P., and himself, on this very subject. 
Tt was stated that Mr. Costa, of Amsterdam, exhibited in 
1867 at the International Exhibition held in Paris, a rose- 
coloured diamond of 29 carats, which, when exposed to diffused 
daylight, lost its colour in about four minutes; the colour was 
restored by heating the etone in burning German tinder, and 
Femained as long as the diamond wag screened from the day- 


light, when it again vanished in the same time. Experiments 
were made with two diamonds of considerable size from the Vaal 
River of an equally dull, dirty, yellowish hue. The one was 
reserved for comparison, the other heated in a porcelain tube to 
a red heat in a current of hydrogen, and allowed to cool in the 
tube, The heated stone was perfectly colourless till it came in 
the diffused daylight, and in a few minutes the dirty yellowish 
hue was quite recovered, The experiment was varied ; the 
diamond was heated in chlorine in place of hydrogen, and even 
under mercury, and in each case the colour was completely 
restored, and the stone so treated was kept for three days in the 
dark, and it was not until the diamond so treated was exposed 
to the light that the colour returned to it. It took some six or 
seven minutes’ exposure to the diffused daylight for the colour to 
be completely restored. It appears as if this phenomenon has 
something in common with the phosphorescence which certain 
diamonds exhibit in the dark. 


RAILWAY TRAFFIC RETURNS, 


TuE statement of the receipts of the chief railways for the 
first four months of the present year is scarcely so favourable as 
that for the corresponding period of the past year. Possibly 
such enlargements of receipts as were shown last year could not 
be expected to continue; but it is rather surprising that there is 
on some of the chief railways a decrease that is comparatively 
large. Out of thirteen of the chief English railways not fewer 
than seven show decreases for the first sixteen weeks of the 
present year, when the total receipts are contrasted with those 
for the corresponding period of last year. The decreases var 
from a few hundred pounds to, in one instance, £19,000. Of the 
other six railways the increases vary from about £6000 to, in the 
case of the Midland, nearly £39,000. It is noticeable that the 
increase is the most conspicuous in proportion in the case of the 
Metropolitan Railway, which has week by week recorded increases 
of from two or three hundred pounds to close upon £1000. Ina 
few instances the decrease that had been begun in the earlier 
part of the year has now been lessened, and the returns generally 
for the past few weeks have been, on the whole, more favourable. 
It may be that the decrease in the instance we have noted is 
largely ascribable to the prolonged wintry weather, which has 
retarded traffic. The next few weeks do not afford much ground 
for comparison on fair terms, because the Whitsun holidays 
come at different dates, and this will affect the comparison of 
separate weeks. But as so large a portion of the half-year has 
now gone, it may be fairly expected that there will be very little 
increase on dividend, and that in the cases of some of the 
companies that have the most serious decreases there will be 
lessened dividends. Capital has been of late largely increased, 
and without a continual growth of the revenue lower returns are 
inevitable, because the rate of working expenses, though 
fluctuating a good deal on several lines, does not generally 
decrease. These fluctuations on the lines that feel them are so 
large as to set at naught all the calculations of dividends that 
are about this time indulged in, and the only safe remark that 
can be made is one of a general nature. 


THE PATENT BILL, 


Ir is not impossible that the Government Patent Bill 
of 1883 will follow the road previously taken by many other 
Bills—that is to say, nothing more will be heard of it in the 
House of Commons this year at all events. Pressure of other 
business has proved too much for Mr. Chamberlain. Many 
inventors have refrained from going to the Patent-office in the 
hope that by waiting until January, 1884, they would effect a 
considerable saving in fees. They need wait no longer. It is almost 
safe to assume that the Patent Bill will not be passed this year. 
It is worth notice that Mr. Chamberlain’s Bill has excited little 
interest. Our opportunities of forming an opinion are extensive, 
and they lead us to the conclusion that inventors as a class do 
not care so much for a change in the existing law as many 
persons believe. It may be that on this point we are mistaken ; 
but it is at least certain that agitation in favour of a change has 
been confined to a small party. There has been nothing like a 
general rejoicing over a Bill which conferred considerable benefits 
on inventors, nor has the measure been fully criticised. For our- 
selves, we hold that the Bill is the best yet brought into the 
House of Commons, and we regret that it should be put on one 
side for a more convenient season. 


LITERATURE. 


Text Book of Military Topography. By Cotosrn W. H. 
Ricuarps, Professor of Military Topography, Staff College ; 
Including the courses of instruction at the Royal Military 
Academy, the Royal Military College, Sandhurst, the Staff 
College, and those of the Garrison Instruction. 1883. 

Tus work takes the place of several unoftticial hand-books, 

It opens with some capital introductory remarks, and 

then deals with scales, plans, and terms used, &. We 

are glad to find that the use of “ h&chures,” or strokes in 
shading ground, has been superseded by soft pencil or brush 
shading, which offers the advantage of speed, besides its 
being a sounder system and less liable to lead to mistake. 
Lines should be reserved as much as possible to depict actual 
objects, and shades to depict slopes.of ground. Contours at 
various levels of course are drawn in, but in red. Thevalueof 
the plane table has been more fully recognised as it has come 
more into use. This was sure to be the case. Reconnais- 
sance and the reading of maps are wellhandled. There is 
an admirable specimen of a road report folded in the 
pocket, which is very suggestive as to the notes which 
should be taken by officers. Descriptions of instruments, 
and of their use, including trigonometrical surveying, and 
sketching on horseback and on foot are given; and finally, 
notes on spherical astronomy and the use of instruments. 

This is, we think, the least satisfactory part of the book. 

It is always open to question how far it is wise to give the 

elementary theoretical explanations here supplied in a work 

of so practical a character and so much condensed as this, 

However, officers may have given their attention to 

other work, and may need some or all of it. What we, 

however, miss, is more to the point. In these days of 
telegraphy it seems a distinct omission not to give any in- 
formation on obtaining longitude by comparing local times 
by telegraph, which is, of course, by far the quickest and 
most accurate method. Something surely might have been 
given about flashing signals, and a most interesting chapter 
might have been written on marching by stars at night. 

The experience in Egypt would have furnished a valuable 

example. We have of instances of this, but no trust- 

worthy account has appeared. It would have been alike 


valuable and interesting to know the measure of scientific 
skill shown, and the measure of success and failure in 
various cases; whether, for example, it is true that two 
bodies of men unconsciously deflected outwards so as to 
miss an outwork, the contact with which would have 
certainly given a much earlier alarm to the army at Tel-el- 
Kebir than it received. Lastly, there is no index. 


The Iron, Sted, and other Trades in 1882. Sixth Annual 
Report to the Members of the British Iron Trade Association. 
London: E, and F. N. Spon. 1883. 8vo., 155 pp. 

Tuis report contains statistics and observations thereon 

relating to the iron and steel manufactures of all the 

countries in the world in which steel, iron, and iron ores 
are produced in any noteworthy quantity. Statistics are 
also given relating to the tin-plate, shipbuilding, and 
coal trades, and to railway development and the 
numbers of persons employed in the different trades. 

There is probably crowded into its 155 pages more work 

than it is ever credited with. The chapter devoted to 

“railway development and the iron trade” is of very great 

interest, for it shows a great deal more than is probably 

proposed as its first object, namely, the mileage existing, 
the new mileage, and, thereby, the consumption in the 
past and the probable consumption in the future of rails. 

On the manufacture of steel the report is of interest, as 


Y | showing the great increase in the manufacture of steel in 


different places and the growing output of converters, and 
the relative quantities produced by the Bessemer and 
open hearth processes. The statistics necessarily relate to 
years previous to 1882, as well as of that year, and thus 
afford at a glance an indication of the change of growth 
under the different heads of manufacture, home and 
export consumption and imports. The facts relating to 
shipbuilding are also of much interest. Among other 
things the statistics on this subject show that while 
118 more vessels belonging to the United Kingdom were 
lost or broken up than were built therein and registered in 
the year, the tonnage of those built exceeds that of those 
lost by 554,664 tons, showing at once the great increase in 
the average tonnage of vessels now and a few years ago. 
The report is compiled by Mr. J. S. Jeans, secretary of the 
Iron and Steel Institute, and is evidence of great pains- 
taking and labour; but to follow it throughout all its 
bearings would require so much space that we can only 
commend it to those interested in the “iron, steel, and 
allied trades.” 


THE FISHERIES EXHIBITION. 
No. I. 

Ir enthusiasm and influential support can do anything 
to excite general public interest in an exhibition of a 
special character, the International Fisheries Exhibition 
will be a success, in spite of the frequency with which the 
name of exhibition re-appears to invite and to satiate public 
curiosity. Of the special exhibitions which, by the aid of 
the lithographer and bill-sticker, have during the past few 
years striven fur patronage, the Naval and Submarine was, 
perhaps, the most successful ; and as the Fisheries Exhibition 
is on a much larger scale, is international, and includes in its 
objects of exhibition the apparatus required for fishing, 
from the smallest hook or artificial fly to the heaviest 
mechanical or steam trawling tackle and boats, it may be 
expected to be a success, especially as the pleasure or 
sporting side of fish catching will form no small part of 
the attraction. 

In our impression for the 9th February we gave an illus- 
trated account of the Exhibition buildings reared in the 
grounds previously occupied by the Horticultural Society, 
and of the character and scope of the undertaking. For in- 
formation on these subjects we may therefore refer the 
reader to TuE Encineer of that date. The buildings are 
now so far complete,and some of the courts and departments 
sufficiently forward, to permit the opening of the Exhibi- 
tion to take place on the day originally fixed—namely, 
to-morrow, the 12th inst. ; but night-and-day work have been 
necessary during the past week to secure anything like decent 
order and completeness in these parts. The Prince and 
Princess of Wales will open the Exhibition with more 
than usual ceremony; and if the day is fine there will, no 
doubt, be a very large and influential attendance. The 
Prince of Wales, as chairman of the Royal Commissioners, 
has and will continue to take a leading part in the affairs, 
and for his accommodation a large and well-furnished 
pavilion has been erected close to the Netherlands Court. 

Altogether about 300,000 square feet of ground have 
been covered, and an enormous quantity of material is 
already in place, though on Wednesday almost every part 
had the appearance of being in a hopeless muddle, unless 
it be the machinery-in-motion and the Chinese departments, 
There is not at present a large quantity of machinery on 
show, but amongst the machinery in motion will be found 
some of considerable interest for steam trawling and 
other purposes, including a good display by Messrs. 
Rose, Downs, and Thompson, of Hull, Messrs. Ruston, 
Proctor and Co. Mr. A. Dodman, Mr. S. Hindley, 
and the Vulcan Ironworks Company, Hull; Messrs, 
A. Ransome and Co, Messrs. J. and E. Hall, the 
Bell-Coleman Company, Messrs. Siddeley and Co., and 
others. Of some of this machinery we must say more 
hereafter, as well as of that for dealing with fish for 
manure pur 

The Exhibition is to be lighted by electricity, and as it 
is to remain open until 10 p.m., the necessity for this will 
be seen. For this purpose a large shed has been erected 
next the machinery in motion, and in it will be the engines, 
boilers, and dynamo-electric machines. The size of this 
shed may be gathered from the plan we give on next page, 
which shows the arrangement of the engines and boilers. 
This shed will be one of the most attractive 
amongst those containing machinery in motion, and it is, 
therefore, to be regretted that it is being closely boxed in 
from the adjoining machinery in motion shed by wood- 
work and other partitions, the stand of Messrs, Rose, 
Downs, and Thompson, for instance, being backed by a 
canvas partition close to their machinery in such a way ag 
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FISHERIES EXHIBITION—ARRANGEMENT OF ENGINES AND BOILERS FOR ELECTRIC LIGHTING. 


MESSRS. DAVEY, PAXMAN, AND CO., COLCHESTER, ENGINEERS. 
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to limit the opportunity for its proper examination; and , an active part in the direction of many notable engineering | valves of both cylinders having a constant lead and lift. The 


whatever thisfirmand otherexhibitors may wish, itcertainly 
seems at the least undesirable that this ition should be 
allowed to obstruct the free view of the electrical machinery 
which, with its 1000-horses power, will no doubt be 
popular. We hear that this boarding, corrugated iron, 
canvas, &c., will be removed, and no doubt the error will 
be corrected when the practical eye of Sir P. Cunliffe Owen 
is directed to it. 

As above stated, a thousand horse-power will be put to 
work for electric lighting purposes, the whole of which is 


being furnished by Messrs. Davey, Paxman, and Co., of | 


Colchester. The total power is made up as follows: A 
ir of fixed engines working on one crank shaft, as shown 
in the engraving, capable of developing from 350 to 


400-horse power. One compound fixed engine of 250-horse’ 
power; three semi-portable engines with adjustable | 


governors, and each capable of developing 100-horse power, 


and one portable engine capable of indicating about | 


80-horse power, all these engines being fitted with 
automatic cut-off gear, operated by the governors. Steam 
will be supplied by boilers of the locomotive type in 
the positions shown. A large number of dynamo-electric 
machines of the Siemens, the Ferranti, Gulcher, Elphinston, 
Vincent, Jablochkoff, and other types, will be fixed, while 
the lighting systems of Lever, Gaulard and Gibbs, Hawkes, 
and others, will be used. The machines will be driven 
through belts from pulleys on two shafts about 2ft. 6in. 
above ground, one being 5in. in diameter, and running at 
250 revolutions per minute ; the other, 3°5in. in diameter, 
running at 400 revolutions per minute, these high speeds in 
the shafting being employed so as to be able to dispense 
with large pulleys. Until more of the engines, and some 
of the machines are fixed, it would be premature to say 
anything on the arrangements of them in plan, but at 
present it certainly looks as though the arrangemeut was not 
calculated to secure the greatest freedom or the best 
arrangement of straps. Engines and dynamo-mazhines 
will we fear be very much mixed up, and confusion seems 
probable. However, as an attempt is to be made to 
about 500-horse power at work for Whitsun Monday night, 
we may be able to judge of this very soon. We cannot 
help remarking, moreover, that the concrete, as it is called, 
on which the large fixed engine is placed is little better 
than gravel. It seems to have been made with unwashed 
loamy gravel and cement, and the latter has been 
killed by the loam, and we should not be surprised if the 
i crushing and settlement of this stuff causes some 
trouble with this pair of engines. 

In other impressions we shall, when the Exhibition is 
more complete, give detailed accounts of the articles 
exhibited. Although it is to remain open for six months, 
it is a pity that preparations have been so much delayed. 
Supplementary to the remark above made as to the Chinese 
court, it may be stated that the catalogue of the Chinese 
department, with essays and notes on the Chinese systems 
of fishing, and other matters, has already been published 
by the Chinese Statistical Department of the Inspectorate- 
General, but no other is yet ready. 


DEATHS OF TWO SCOTCH ENGINEERS. 


THE death is announced, in his 63rd year, of Mr. John F. 
Ure, C.E., lately a prominent member of the firm of Messrs. John 
Elder and Co., shipbuilders and marine engineers, Glasgow. Mr. 
Ure had been in poor health for a number of years. He had, on 
that account, been residing at Cannes; but he was on his way 
to London for medical advice when he was seized with paralysis, 
the shock proving fatal. Born in Glasgow in 1820, where his 
father was a solicitor in good practice, Mr. Ure had the advantage 
of a superior education, and he afterwards spent a number of 
years in the office of Mr. Andrew Thomson, C.E., Glasgow. It 
was while chief assistant to Mr. Thomson that Mr. Ure had his 
earliest. experience of railway construction, on the Pollock and 
Govan line. Hesubsequently went to London, where he became 
confidential assistant to Mr. and in this capacity he took 


| works. Mr. Ure afterwards spent several years in India survey- 
| ing Government railways. He was induced in 1853 to become resi- 
dent engineer to the Clyde Navigation Trust, in which position he 
| did much to advance the improvement that had already been com- 
| menced forthe deepening of the river andimproving its navigation 
and harbour works. The excellent work accomplished by Mr. 


sioners, and he was induced to transfer his services to Newcastle. 
When he arrived there he found that scarcely anything had been 
done to improve the Tyne, except that a scheme had been 
reported on by many engineers of well-known ability, and the 


that should be adopted. The late Sir Joseph Cowen was at that 
time chairman of the Commissioners, and with his cordial 


support, he set to work and produced a transformation of the | 


river even greater than had been effected at Glasgow. In fact, 
Mr. Ure found the Tyne at about the lowest possible point as a 
navigable river, and left it one of the finest waterways of its 
class in the world. His operations at Newcastle also served as a 
pattern and stimulus for the great things that have since been 
done on the Tees and other northern rivers. Mr. Ure returned 
| to Glasgow to join the firm of John Elder and Co., from which, 
| as we have stated, he retired some years ago on account of failing 
| health. In every relation he was greatly esteemed, and his work 
| on the Clyde and the Tyne will furnish him with a lasting 
| memorial. 
The other gentleman who has passed away is Mr. John Miller, 
| of Leithen and Drumlithie, who died this week at his town 
residence, Melville-crescent, Edinburgh. Mr. Miller was a 
native of Ayrshire, having been born at Springvale in 1805. He 
was educated at the University of Edinburgh, and adopted the 
| profession of a civil engineer, carrying through many railwa: 
| works of great importance, among these being the Edinburg 
| and Glasgow and the Edinburgh and Berwick Railways. He 
gained some distinction in connection with his railway schemes 
| by his in maintaining a uniform gradient. As a partner 
| of the Edinburgh firm of Grainger and Miller, he amassed a 


considerable fortune, and for the last twenty years his chief pro- | 


fessional work consisted in giving his advice and aid as an 
engineering expert to the promoters of new railway schemes in 


Parliament. From 1868 to 1874 Mr. Miller was one of the | 


| representatives of the City of Edinburgh in the House of 
| Commons. He held an influential position latterly as a country 
| gentleman, and was connected with a number of prominent 


| seientific institutions. 


BLOWING ENGINES FOR FRENCH IRONWORKS. 


ENGLISH engineering firms have of late received a considerable 
amount of work from France, and in the Manchester district 
large French contracts for locomotives and heavy stationary 
engines have been executed by one or two of the leading firms. 
A considerable portion of this work has had to be carried out 
| from French designs, which, though perhaps not such as the 
| English firms would the most recommend themselves, seem to be 
| either preferred Sy our neighbours across the Channel or are 
| rendered necessary by the exigency of the requirements they 
| haveto meet. On pages 358 and 362 we give illustrations from the 
| working drawings for a pair of compound high and low-pressure 

condensing blowing engines for high furnaces, which have been 

| constructed by Messrs. W. and J. Galloway and Sons, of Man- 
chester, for the Société Anonyme des Mines de fer de l’Anjou et 
des Forges de St. Nazaire, near Nantes, France. These 
engines have been constructed from French designs, and except 

| that in construction they are built with greater strength than 
| similar engines made in France, they may be taken as a fairly 
| good representative types of French ideas. They consist of two 
| vertical engines, the one having a high-pressure cylinder 32$in. 
| bore, the other a low-pressure cylinder 5lin. bore, with the 
| respective piston-rods each connected to blowing cylinders 
having 79in. bore, and both steam and blowing pistons have a 
stroke of 5ft. 3in. The engines are so constructed that one can 
be disconnected from the other ; and in the case of the high- 
pressure, worked as an independent high-pressure engine, whilst 
the low-pressure engine can be worked as a condensing engine, 
the steam in this case being reduced by a suitable reducing valve. 
On the intermediate pipe connecting the high and low-pressure 
cylinders is fixed an inter-heater, having a surface of 425 square 
ish system, the exhaust 


feet. The steam valves are on the Cornish 


Ure on the Clyde attracted the attention of the Tyne Commis- | 


Commissioners did not appear to be at all agreed as to the course | 


| inlet valves are controlled by means of special trip gear designed 
| by Messrs. Galloway and Sons, for effecting the suppression of 
the steam admission from every point ranging from ‘1 to ‘8 of 
the stroke. The air pump in connection with the low-pressure 
| cylinder is 30in. bore 3ft. stroke, and is fitted with gun-metal 
| liner, foot and delivery valves. 


| 


TRIER’S LUBRICATOR,. 
| We illustrate by the accompanying engravings a form of lubri- 
cator, Stauffer’s, which is acquiring favour amongst engineers 
| and machinists because it requires so little attention and because 
the lubricating is effected so uniformly that only a very small 
quantity of the lubricant is used as compared with the quantity 
of oil used by any other lubricators, The lubricant is some- 
what similar to petroleum jelly or vaseline, but has a certain 
quantity of vegetable material with it. We have tested the 
| lubricator and the lubricant, and found them remarkably satis- 
factory. The lubricator consists of but two parts, the upper 
part containing the lubricant in the viscous form. This part is 
| screwed upon the lower, and an occasional turn once in from 
| three to twelve days is sufficient to cause the lubricant to flow 
in necessary quantity. 
The me Ah is well seen in Fig. 1, while Figs. 2, 3, 4, 5, 
| show different applications of the lubricator. Fig. 2 shows it 
| connected to the brass by a tube-piece which is made specially 
| for this purpose. Fig. 3 shows the lubricator screwed into the 
| bearing cap, and the proper connection between it and the brass 
| made by pouring in lead to fill the cavity. Fig. 4 shows similar 
Fig! Fig 2 
| 


application to an excentric sheave ; and Fig. 5 shows its appli- 
cation to a crank-pin. 


THE LEPANTO, 

In our impression for April 13 we gave a general illustration 
of the Lepanto, and we minutely described her in our issue for 
March 23. We now give a view of the ship at sea, which will, 
no doubt, interest many of our readers, : 


NAVAL ENGINEER APPOINTMENTS.—Tbomas G. Coomber, - 
neer, to the Hecla; Richard Harris, engineer, to the Merlin; - 
liam J. J. Singer, assistant engineer, to the Enchantress, vice 
Walton; and Holland Harrison, chief engineer, to the Pembroke, 
additional for the Cal 3 George R. T. Cummings, engineer, to 
Hector, vice Hobbs; J. E. D, Graham, engineer, to the Invincible ; 
and Joseph Wyllie, engineer, to the Pembroke, additional, for ser 
vice in the Slaney, 
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WATERLOO BRIDGE RESTORATION. 


SIR JOSEPH W, BAZALGETTE AND MR, EDWARD BAZALGETTE, MM.LC.E., ENGINEERS, 
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To dig about, and lay bare 


the foundations of any heavy F 
structure, is usually a delicate 
piece of work, but when that has 
to be done with the foundations 
of the river piers of a bridge, 
each of which carries about 
11,000 tons, there is enough of 
the element of danger in the 
operation te confer upon it suffi- 
cient interest to make it an at- 
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tractive piece of work. This, 
however, is what is being done 


| | 


| 


with the piers of Waterloo Bridge i 
under Mr. Edward Bazalgette, H 
and a recent visit to the works 5 


showed us how necessary it has 


become that “something should Orin 


be done” to prevent the ultimate 

destruction of a structure, and 

also that this something demands a very considerable amount of 
engineering skill and judgment. Above we give transverse 
sections of two of the piers and a half plan showing the 
nature of the protective work which is being carried out to 
prevent any further settlement of the piers, either through the 
gradual sinking of the foundations as a result of removal of bed 
material by scour, or the loss of support of the cutwater parts of 
the piers by the transverse fracture of the stones bonding these 
parts into the body of the pier. 

The works, which are now completed with respect to piers 1, 
2, and 3 from the Surrey side of the river, comprise generally 
the formation of continuous aprons of concrete blocks surround- 
ing the seven piers, and protected along their outer margins by 
a system of closely driven whole pile rock elm timbers, and the 
formation of similarly constructed aprons along the river faces of 
the eighth pier adjacent to the Victoria Embankment and of the 
Surrey abutment. These block aprons surround the piers for a 
width of 12ft. beyond the average projecting line of the Sin. elm 
planks which underlie the lowest course of masonry pier 
footings. These 5in. planks form the upper surface of the 
timber platform which supports each pier, and generally 
project upon an average at least 2ft. beyond the outer face of 
the lowest course of masonry footings. The formation of the 
concrete aprons and the pile-driving is partly conducted from a 
temporary staging or platform supported on piling at an eleva- 
tion of from 7ft. to 8ft. above Ordnance datum, and commanding 
the whole area to be occupied by the permanent works. The 
piling, Fig. 1 and 2, for the support of the temporary staging is 
not allowed to penetrate the soil below the bed level of the 
concrete blocks, but if any do they have to be cut off to the level 
of the river bed. For many years the proprietors of the bridge 
before its purchase by the Metropolitan Board of Works had 
protected the foundation by heaps of rag stone, so that immedi- 
ately following the erection of the temporary staging, the whole 
of this Kentish rag stone and any loose boulders, liable to injure 
the piling or divert its true course in driving, had to be removed. 
The permanent piles to be driven from the staging, previously 
noticed, Figs, 1 and 2, are of very fine American rock elm, 30ft. 
in length, and closely driven against each other, parallel with the 
external face of the lowest course of pier masonry footings, and 
at a distance of 14ft. therefrom. The piles are furnished 
with strong wrought iron rings in the ordinary way and shod 
with cast iron shoes weighing 701b., each secured to the pile 
with wrought iron straps. This close piling is driven so as to 
enclose completely one pier at a time, and so that its bottom 
extremity reaches toa depth of 26ft. below Ordnance datum, 
and its upper extremity 4ft. above Ordnance datum, in order 
that the upper portion may serve the purpose of a continuous 
water-tight dam around the enclosed pier. The dam thus 
formed is provided, above the surface of the ground, with a con- 
tinuous external and internal double line of walings, and is 
rigidly strutted therefrom against the face of the bridge pier or 
against its projecting footings. The upright joints between 
the piles are caulked so as to exclude the river water. 
The dam is provided with a sluice valve, about 12in. dia- 
meter, under control from the staging above, to admit or dis- 
charge the tidal water. The sluice sill is fixed at such a level 
that any water accumulated within the dam, the surface level of 
which is below the top of the lowest course of masonry footings, 
cannot discharge over the sill into the river, this level being 
about 6ft. 6in. above the concrete apron in pier No. 4. The 
dam being only half tide, the work can only be carried on a little 
under half tide, and to empty the water from the dam at each 
tide considerable pumping power is employed. Three 12in. by 
6in. chain pumps and one 16in. centrifugal pump empty the 
dam in a short time, and most of a half-tide period is thus avail- 
able for work. The sumpt holes for these pumps are not placed 
more than 12in. below the lowest bed level of the concrete 
blocks, and they are lined, so as to prevent the passage of sand 
into them from within the dam. As soon as the space within 
the dam is pumped dry, a trench, slightly exceeding 6ft. in width, 
1s excavated along the internal face of the protective piling from 
the original f ore level to a level exactly corresponding with 
that of the upper face of the pile heads upon which the timber 
cradles supporting the bridge piers are founded. The upright 
face of the ground at the back of this trench is then ed 
aad shored so as to maintain it immovably until the 
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lowering and final bedding of the concrete blocks A, Figs. 2 and | 
3. After this the ground at the rear of the A blocks is removed | 
down to the indicated bed level for the reception of the B blocks. | 
After the complete removal of the soil for the reception of these 
blocks, and before they are lowered into position, the runners, | 
upholding the ground at the rear of the A blocks, are removed or | 
cut off to the bed level of B blocks, two or three at one time, and | 
the spaces caused by their removal i diately punned up | 
solidly with fine liquid grout composed of six of Thames ballast | 
to one of cement. After the concrete blocks A and B are placed, | 
thespace intervening between the back line of the B blocks and the | 
first pier footing, or rather, from the bed level at the rear of the | 
B blocks to the top corner of the lowest course of pier footings, 
is filled and rammed with Portland cement concrete, its pro- 
portions being six of ballast to one of Portland cement. The A | 
and B concrete blocks are composed of*clean-washed Thames | 
ballast and Portland cement, in the proportions of eight of 
Thames ballast to one of Portland cement. 


GAS APPARATUS FOR EXPANDING TIRES. 


THE accompanying engraving represents an apparatus for this 
purpose, which was described in the Revue Industrielle, which 
states that :—The use of gas for putting tires on iron wheel 
centres effects a noticeable economy ; but for renewing them, the 
cost is nearly the same as by the older processes. The apparatus 
for using gas mixed with air for heating tires consists of a tube | 
l1jin. in diameter, surrounding the tire at a distance of lin. to | 
ljin., and pierced throughout its interior circumference with | 


portions. The outer one A receives the air at four points of its 
circumference by cocks R connected with a circular tube 2in. in 
diameter, which itself is fed by two channels. The second is the 
interior ring B which receives the gas likewise at four points by 
cocks R! connected with another annular tube, of 2in. diameter, 
and supplied at two opposite points with gas issuing from a meter 
under a pressure of 14in. of water. It will be understood that 
the cocks serve only to regulate the supply of gas and air for 
the thirty blow-pipe burners C which complete this apparatus. 
Observations made when this apparatus was working most 
favourably have given the following results :—Air pressure in the 
ring A, in height of column of water, 8*4in.; pressure of gas in 
the ring B, height of water, 0°3in.; consumption of gas per 
minute, measured by the meter under a pressure of 3°2in., 1 cubic 
meter. 

Simple calculations show that by increasing the diameter of 
the burners from 0°16 to 0°224in., and keeping the supply of gas 
the same, with a fan blower, the necessary air can be furnished 
to the thirty burners, provided that this blower works under a 
minimum pressure of 5°6in. and supplies two cubic metres of 
air per minute—sufficient for two forge fires. Experience shows 
that a tire of 36in. interior diameter, and weighing about 460 Ib., 
is raised to a temperature of 300 deg. (= 572 deg. Fah.) in eight 
minutes, The simple and cheap construction of the gas burner, 
the low cost of keeping it in order—almost nothing—and the 
ability to produce or extinguish instantaneously a fire, whose 
intensity can also be regulated, the regularity of the heat attained 
at all points on the tire, which is an essential matter for cast steel, 
are so many considerations in favour of its use for occasional 
work, and that which lasts but a short time. Finally, the high 
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little holes symmetrically disposed, so that the flames escaping 
from them strikes the tire at three points of its height. Finally 
a tape connected at one point with this circular pipe receives 
from a reservoir placed at a certain distance a mixture of gas 
and air. As is seen, this is a very simple way of heating, and 
its use is justified when putting on tires for obtaining an expan- 
sion a little in excess of one one-thousandth of the diameter, and 
where the time required to reach that expansion can be utilised 
in the preparatory operations. But the attempt made to apply 
it in removing tires has been unsuccessful ; it has, nevertheless, 
often been necessary to cool the centre with water. To over- 
come this the apparatus here described has been designed. The 
gas burner is composed of two converging cones, of which the 
central one A receives air at a fixed pressure; the outer one B 
conducts the gas necessary for the mixture. When the propor- 
tions of gas and air are well observed, the jet, burning but not 
illuminating, leaves the blue tint and reaches the rose tint 
within about 4in. or 4}in., the point where there exists the 
highest temperature. 

The chemical analysis of illuminating gas whose average com- 
position is:—Hydrogen bicarbonate C* H+, 9; hydrogen proto- 
carbonate C? H4, 74; oxide of carbon C O, 13; carbonic acid and 
carburets in vapour, 4; total, 100. This shows that it requires 
7 litres of air for its complete transformation into carbonic acid. 
It is then important for the performance of the new apparatus 
that the quantities of air and of gas introduced be in these pro- 


temperature quickly obtained by this apparatus, by hastening the 
process, reduces the labour required, and so justifies its use even 
where, in certain cases, the cost of gas would be more than that 
incurred if coal were used. 


A NEW COUPLING. 

For connecting small shafts and rods which must not 
have relative motion round their own axis, Mr. J. F. 
Pichler, of London, has proposed the form of coupling which 
is shown by the annexed engraving. One part to be coupled 
is provided with a coarse, the other with a finer screw, 


Wilh 


and a screw coupling tapped correspondingly. The ends of the 
pieces to be coupled are stepped, and the two thus interlock as 
shown, and are pressed together by the coupling nut. 


AT a meeting of the Leeds Town Council last week it was decided 
to light the Victoria Hall by electricity, and a vote in favour of 
expending £10,000 on electric lighting was passed. : 
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THE INSTITUTION OF CIVIL ENGINEERS. 


ELECTRICITY APPLIED TO EXPLOSIVE PURPOSES. 

Tue fifth of the series of six lectures on the applications of 
electricity was delivered on Thursday evening, the 19th of April, 
1883, by Professor F. A. Abel, C.B., F.R.S., Hon. M. Inst. C.E. 
The subject was “Electricity Applied to Explosive Purposes.” 
The following is an abstract of Fea creel 

In introducing the subject the lecturer indicated the principal 
advantages which it had been early observed would result from a 
certain mode of firing explosive charges by electric currents 
instead of by the ordinary fuses, the best of which had inherent 
defects, greatly limiting their use for any but the simplest opera- 
tions. He traced the history and development of electric firing 
from the crude experiments of Benjamin Franklin, about the year 
1751, through the various stages in which frictional electricity, 
volta-induction apparatus, and magneto-electric machines had 
supplied the means of generating the current, the tendency of late 
years being to revert toa modified form of voltaic battery for one 
class of work, and to employ dynamo-electric machines for another 
class. The history and development of the low tension, or wire 
fuse, and of the various fuses employed with electric currents of 
high tension were also discussed, and their relative advantages, 
defects, and performances were described. The only sources of 
electricity which at present thoroughly fulfilled the conditions 
essential in the exploding agent for submarine mines were con- 
stant voltaic batteries. ‘They were simple of construction, com- 
paratively inexpensive, required but little skill or labour in their 
production or repair, and very little attention to keep them in 
constant good working order for long periods, and their action 
might be made quite independent of any operation to be performed 
at the last moment. 

When first arrangements were devised for the application of 
electricity in the naval service to the firing of guns and so-called 
outrigger charges, the voltaic pile recommended itself for its 
simplicity, the readiness with which it could be put together and 
kept in order by sailors, and the considerable power presented and 
maintained by it fora number of hours. Different forms of pile 
were devised at Woolwich for boat and ship use, the latter being 
of sufficient power to fire heavy broadsides by branch circuits, and 
to continue in serviceable condition for twenty-four hours, when 
they could be replaced by fresh batteries, which had in the mean- 
time been cleaned and built up by sailors. The Daniell and 
sand batteries first used in conjunction with the high tension fuse 
for submarine mining service were speedily replaced by a modifica- 
tion of the battery known as Walker’s, which was after some time 
converted into a modified form of the Leclanché battery. The 
importance of being able to ascertain by tests that the circuits 
leading toa mine, as well as the fuses introduced into that cir- 
cuit, were in proper order, very soon became manifest; and many 
instances were on record in the earlier days of submarine mining 
of the disappointing results attending the accidental disturbance 
of electric firing arrangements, when proper means had not been 
known or provided for ascertaining whether the circuit was com- 
plete, or for localising any defect when discovered. 

The testing of the Abel fuse, in which the bridge or igniting and 
conducting composition was a mixture of the copper phosphide 
and sulphide of potassium chlorate, was easy of accomplishment 
~—by means of feeble currents of high tension—in proportion as 
the sulphide of copper predominated over the phosphide. Even 
the most sensitive might be thus tested with safety; but when 
the necessity for repeated testing, or even for the passing of a 
signal through the fuse, arose, as in a permanent system of sub- 
marine mines, the case was different, this fuse being susceptible 
of considerable alterations in conductivity on be:ng frequently 
submitted to even very feeble test currents, and its accidental 
ignition, by such comparatively powerful test or signal currents 
as might have to be employed, b so far possible as to create 
an uncertainty which was most undesirable. 

Hence, and also because the priming in these fuses was liable to 
some chemical change detrimental to its sensitiveness, unless 
thoroughly protected from access of moisture. another form of 
high-tension fuse, specially adapted for ine mining service, 
was devised at Woolwich. This, though much less sensitive than 
the original Abel fuse, was sufficiently so for service requirements, 
while it presented great superiority over the latter in stability and 
uniformity of electric resistance; and, though not altogether 
unaffected by the long-continued transmission of test currents 
through them, the efficiency of the fuse was not affected thereby. 
Although high-tension fuses presented decided advantages in point 
of convenience and efficiency over the earlier form of platinum wire 
fuse, the requirements which arose, in elaborating thoroughly 
efficient permanent systems of defence by submarine mines, and 
the demand for a battery for use in ships which would remain 
practically constant for long periods, caused a very careful con- 
sideration of the relative advantages of the high and low tension 
systems of firing to result in favour of the employment of wire 
fuses for these services. In addition to the disadvantages pointed 
out there was an element of uncertainty, or possible danger, in the 
employment of high-tension fuses, which, though fully eliminated 
by the adoption of voltaic batteries, in place of generators of high- 
tension electricity, might still ionally constitute a source of 
danger, namely, the possibility of high-tension fuses being 
accidentally exploded by currents induced in cables, with which 
they were connected, during the occurrence of thunderstorms, or 
of less violent atmospheric electrical disturbances. Experiment, 
and the results obtained in military service operations, had 
demonstrated that if insulated wires, immersed in water, buried in 
the earth, or even extended on the ground, were in sufficient 
proximity to one another, each cable being in circuit with a high- 
tension fuse and the earth, the explosion of any of the fuses by a 
charge from a Leyden jar, or from a dynamo-electric machine of 
considerable power, might be attended by the simult ignition 
of fuses attached to adjacent cables, which were not connected 
with the source of electricity, but which become sufficiently charged 
by the inductive action of the transmitted current. It therefore 
appeared very possible that insulated cables extending to land or 
submarine mines, in which high-tension fuses were enclosed, might 
become charged inductively during violent atmospheric electrical 
disturbances to such an extent as to lead to the accidental explosion 
of mines with which they were connected. In a report by von 
Ebner on the defence of Venice, Pola, and Lissa, by submarine 
mines, in 1866, he refers to the accidental explosion of one of a 
group of sixteen mines during a heavy thunderstorm, as well as to 
the explosion of some mines, by the direct charging of the cables, 
through the firing station having been struck by lightning. Two 
instances of the accidental explosion of tension fuses by the direct 
charging of overhead wires during lightning discharges occurred in 
1873 at Woolwich. Subsequently an electric cable was laid out at 
Woolwich along the river bank below low-water mark, and a 
tension fuse was attached to one extremity, the other being buried. 
About eleven months afterwards the fuse was exploded by a charge 
induced in the conductor during a very heavy thunderstorm. In 
consequence of such difficulties as these experienced in the special 
application of the high-tension fuses to submarine purposes, the 
production of comparatively sensitive low-tension fuses, of much 
greater uniformity of resistance than those employed in former 
years, was made the subject of an elaborate experimental investiga- 
tion by the lecturer. Different samples of comparatively thin 
wires, made from commercial platinum, showed very great 
variations in electrical conductivity. Very considerable differ- 
ences in the amount of forging to which the metal, in the form 
of sponge, had been subjected, did not importantly affect 
either its specific gravity or its conductivity, and the fused 
metal had only a very slightly a degree of conductivity than 
the same metal forged from the sponge. The conductivity of 


very fine wires could therefore be but slightly atfected by physical 
nrg in the metal, and the considerable differences in con- 
ivity observed in different samples of platinum were therefore 


chiefly ascribable to variations in the degree of its purity. It 
appeared likely that definite alloys might furnish more uniform 
results than commercial platinum ; experiments were therefore 
made with fine wires of German silver, and of the alloy of sixty- 
six of silver with thirty-three of platinum employed by Matthiessen 
for the reproduction of B. A. standards of electrical resistance. 
Both were greatly superior to ordinary platinum in regard to the 
resist pposed to the p ge of a current ; German silver was 
in its turn superior to the platinum silver alloy ; although the 
difference was only trifling in the small lengths of fine wire used in 
a fuse—0°25 in.—while the comparatively ready fusibility of the 
platinum silver wire contributed, with other physical peculiarities 
of the two alloys, to reduce the fine German silver wire to about a 
level with it. Moreover, the latter did not resist the tendency to 
corrosive action exhibited by gunpowder, and other more readily 
explosive agents, which had to be placed in close contact with the 
wire bridge in the construction of a fuse, while the platinum silver 
was found to remain unaltered under corresponding conditions. 
Experiments have also been made with alloys of platinum with 
definite proportions of irridium, the metal with which it is chiefly 
associated, very fine wires of an alloy containing 10 per cent. of 
irridium were eventually selected as decidedly the best materials 
for the production of wire fuses of comparatively high resistance 
and uniformity, this alloy being found decidedly superior in the 
latter respect, as well as in point of strength—and therefore of 
managableness in the state of very fine wire, 0°00lin. in diameter— 
to the platinum silver wire. The fuses now used in military and 
submarine services were made with bridges of iridio platinum wire, 
containing 10 per cent. of the first-named metal. The electrical 
gun tubes in the Navy were fired by means of a specially-arranged 
Leclanché battery, and branch circuits worked to the different 
guns ; in broadside firing, it was important that the wire bridge of 
any one of the gun tubes which was first fired should be instan- 
taneously fused on the passage of the current, so as to cut this 
branch out of circuit ; in this respect the comparatively fusible 
platinum silver alloy appeared to present an advantage, hence the 
naval electrical fuses were made with bridges of that alloy. Uni- 
formity of electrical resistance had become a matter of such high 
importance in the delicate arrang ts ted with the system 
of submarine mines, as now perfected, that the very greatest care 
was bestowed upon the manufacture of service electric fuses and 
detonators, which were in fact made, in all their details, with 
almost the precision bestowed upon delicate scientific instruments, 
and the successful production of which involved an attention to 
minutiz which would surprise a superficial observer. 

One of the earliest applications of electricity to the explosion 
of gunpowder was the firing of guns upon proof at Woolwich by 
means of a Grove battery and a gun tube, which was fired by a 
platinum wire bridge, a shunt arrangement being used for direct- 
ing the current successively into the distinct circuits connected 
with the guns to be proved. When the high-tension fuse had been 
devised, gun tubes were made to which it was applied, and an 
exploder was arranged by Wheatstone, having a large number of 
shunts, so that as many as twenty-four guns might be brought into 
connection with the instrument, and successively fired by the de- 
pression of separate keys connected with each. Tke firing of 
cannon, as time signals, was an ancient practice in —- towns, 
but the regulation of the time of firing the gun by electrical agency 
from a distance appears first to have been accomplished in Edin- 
burgh, where, since 1861, the time gun had been fired by a mecha- 
nical arrangement, actuated by a clock, the time of which is con- 
trolled electrically by the mean time clock at the Royal Observa- 
tory on Calton Hill. 

Shortly after the establishment of the Edinburgh time gun, 
others were introduced at Newcastle, Sunderland, Shields, 
Glasgow, and Greenock. The firing of the gun was arranged 
for in various ways ; in some instances it was effected either direct 
from the observatory at Edinburgh, or from shorter distances, by 
means of Wheatstone’s magneto-electric exploders. At present 
there were time-guns at West Hartlepool, Swansea, Tynemouth, 
Kendal, and Aldershot, which were fired electrically, either by 
currents direct from London, or by local batteries, which were 
thrown into circuit at the right moment by means of relays, con- 
trolled from St. Martin’s-le-Grand. About thirteen years ago, the 
electrical firing of guns, especially for broadsides, was first intro- 
duced into the Navy, with the employment of the Abel high-tension 
gun tube and voltaic piles. The gun tubes then used were manu- 
factured simply for the proof of cannon and for experimental 
artillery operations, and were of very simple and cheap construc- 
tion. Experience proved them to be unfitted to withstand exposure 
to the very various climatic influences which they had to encounter 
in her Majesty’s ships, and in store in different parts of the world. 
The low-tension gun tubes, having a bridge of very fine platinum 
silver wire, surrounded by readily ignitable priming composition, 
was therefore adopted as much more suitable for our naval require- 
ments. The arrangements for broadsides or ind dent firing, 
and also for the firing of guns in turret ships, had been very care- 
fully and successfully elaborated in every detail, including the 
provision of a so-called drill or dummy electrical gun tube, which 
was used for practice and refitted by well instructed sailors. The 
firing keys, and all other arrangements connected with electrical 
gun firing, were specially designed to ensure safety and efliciency 
at the right moment. ‘The electric detonators for firing outrigger 
torpedoes, or for other operations to be performed from open boats, 
corresponded, so far as the bridge was concerned, with the naval 
electric gun tubes, and were fired with a specially fitted Leclanché 
battery. These electric appliances were now distributed through- 
out the Navy, and the men were kept, by instruction and periodical 
practice, well versed in their use. The application of electricity to 
the explosion of submarine mines, for purposes of defence and 
attack, received some attention from the Russians during the 
Crimean War under the direction of Jacobi; thus a torpedo, 
arranged to be exploded electrically when coming into collision 
with a vessel, was discovered at Yeni-Kale, during the Kertsch 
expedition in 1855. Some arrangements were made by the British, 
at the conclusion of the war, to apply electricity to the explosion 
of large powder charges for the removal of sunken ships, &c., in 
Sebastopol and Cronstadt Harbours. In 1859 a system of sub- 
marine mines, to be fired through the agency of electricity by 
operators on shore, was arranged by Von Ebner for the defence of 
Venice, which, however, never came into practical operation. 
Early in 1860 Henley’s large magneto-electric machine, with a 
supply of Abel fuses, and stout india-rubber bags, with fittings to 
resist water-pressure, were despatched to China, for use in the 
Peiho river, but no application appeared to have been made of 
them. The subject of the utilisation of electricity for purposes 
of defence, however, did not receive systematic investigation in 
England or other countries until some years afterwards, when the 
great importance of submarine mines, as engines of war, was 
demonstrated by the number of ships destroyed and injured during 
the war in America. The application’ of electricity to the ex- 
plosion of submarine mines was very limited during that war, but 
arrangements for its extensive employment were far advanced in 
the hands of both the Federals and Confederates at the close of 
the war, men of very high qualifications, such as Captain Maury, 
Mr. N. J. Holmes, and Captain McEvoy having worked arduously 
and successfully at the subject. The explosion of submerged 
powder charges by mechanical contrivances, either of — 
nature or to be set into action at desired periods, was accomplishe: 
as far back as 1583, during the siege of Antwerp, by the Duke of 
Parma, and from that period to 1854 mechanical devices of more 
or less ingenious anj practicable character had been from time to 
time applied, to some small extent, in different countries, for the 
explosion of torpedoes. The Russians were the first to apply self- 
acting mechanical torpedoes with an ep ar of success, and had 
the machines used for the defence of the Baltic been of larger size 
—they only contained 81b. or 9lb. of gunpowder—their presence 
wi wld probably have proved very disastrous to some of the 
English ships which came into collision with and exploded them, 

‘ecting the explosion of torpedoes 


Various mechanical devices for eff: 


by their collision with a ship were employed by the Americans, a 
few of which proved very effective. But although in point of 
simplicity and cost, a system of defence by means of mechanical 
torpedoes possessed decided advantages over any extensive 
arrangements for exploding submarine mines by electric agency, 
their employment was attended by such considerable risk of 
accident to those at whose hands they received application that 
under any circumstances which were likely’ to occur, they became 
almost as great a source of danger to friend as to foe. The most 
important advantages secured by the.application of electricity as 
an exploding agent of submarine mines were as follows :—They 
might be placed in position with absolute safety to the operators, 
al rendered active or passive at any moment from the shore ; the 
waters which they were employed to defend were, therefore, 
never closed to friendly vessels until immediately before the 
approach of an enemy ; they could be fixed at any depth beneath the 
surface—while mechanical torpedoes must be situated directly 
or nearly in the path of a passing ship—and they might be removed 
with as much safety as attended their application. 

There were two distinct systems of applying electricity to the 
explosion of submarine mines, ‘lhe most simple was that in which 
the explosion was made dependent upon the completion of the 
electric circuit by operators stationed at one or more posts of 
observation on shore; such a system depended, however, for 
efficiency, on the experience, harmonious action, and constant 
vigilance of the operators at the exploding—and observing—stations, 
and was, moreover, entirely useless at night, and in any but 
clear weather. The other, which might also be used in conjunc- 
tion with the foregoing, was that of self-acting mines, exploded 
either by collision with the ship, whereby circuit was completed 
through the enclosed fuse, or by the vessel striking a circuit 
closer, whereupon either the mine, moored at some depth beneath, 
was at once fired, or the necessary signal was given to the operator 
on shore. Continental nations had followed in our steps in pro- 
viding themselves with equipments for defensive purposes by sub- 
marine mines, and the Danes, Swedes, and Norwegians had 
pursued the subject of submarine mines with special activity and 
success. In the United States the subject of utilisation of 
electricity as an exploding agent for war purposes was being 
actively pursued, and important improvements in exploding 
instruments, electric fuses, and other appliances had been made 
by Smith, Farmer, Hill, Striedinger, and others already mentioned, 
while no individual had contributed more importantly to the 
development of the service of submarine explosions than General 
Abbot, of the United States Engineers. 

Illustrations of actual results capable of being produced in war- 
fare by submarine operations had hitherto been very few ; but of 
the moral effects of submarine mines there had already been 
abundant illustrations. In the war carried on for six years by the 
Empire of Brazil and the Republic of Urugauy and the Argentine 
Republic of Paraguay, the latter managed, by means of submarine 
mines, to keep at bay, for the whole period, the Brazilian fleet 
of fifteen ironclads and sixty other men-of-war. In the Russo- 
Turkish war submarine mines and torpedoes were a source of con- 
tinued apprehension; and the French naval superiority was 
paralysed during the Franco-German war by the existence, or 
reputed existence, of mines in the Elbe. e application of 
electricity to the explosion of military mines, and to the demoli- 
tion of works and buildings, had been of great importance in 
recent wars in expediting and facilitating the work of 
the military engineer. The rapidity with which guns, carriages, 
&ec., were disabled and destroyed by a small party of men, 
who landed after the silencing of the forts at Alexandria, 
illustrated the advantages of electric oe arrangements, 
combined with the great facility afforded for rapid opera- 
tions by the power of developing the most violent 
action of gun-cotton, dynamite, &c., through the agency of a 
detonator. The application of electricity to the explosion of mines 
for land defences during active war was not an easy apes in- 
asmuch as not only the preparation of the mines, but also the 
concealment of electric at and all appliances from the enem 
entailed great difficulties, unless the necessary arrangements coul 
be made in ample time to prevent a knowledge of them reachi 
the enemy. But few words need be said to recall to the siote ot 
civil engineers the facilities which the employment of electricity 
to explosive purposes afforded for expediting the carrying out of 
many kinds of works in which they were immediately interested. 
Electrical blasting, especially in combination with rock-boring 
machines, had revolutionised the operation of tunnelling and driv- 
ing of galleries; and, although in ordinary mining and Lm Se | 
operations the additional cost involved in the employment o 
fuses, conductors, and the exploding machine, was not unfre- 
quently a serious consideration, there were, even in those direc- 
tions, many occasions when the power of firing a number of shots 
simultaneously was of great importance. There was little doubt, 
moreover, that accidents in mining and quarrying would be con- 
siderably reduced in number if electrical blasting were more fre- 
quently employed. The conveniences presented by electrical firing 
arrangements, under special circumstances, were interestingly 
illustrated by a novel proceeding at the launch of a large screw 
steamer at Kinghorn, in Scotland, which was recently accomplished 
by placing small charges of dynamite in the wedge-blocks along 
the sides of the keel, and exploding them in pairs, hydraulic power 
being applied at the moment that the last wedge was shot away. 
In the deepening of harbours and rivers, and in the removal of 
natural and artificial submerged obstructions, the advantages of 
electric firing were so obvious that extended reference to them was 
unnecessary. A substitute for electrical firing, which had been 
applied with success to the practically simultaneous firing of 
several charges, consisted of a simple modification of the Bickford 
fuse, which, instead of burning slowly, flashed rapidly into flame 
throughout its length, and hence had received the name of instan- 
taneous fuse, or lightning fuse. The fuse burned at the rate of about 
100ft. per second; it had the general appearance of the ordinary 
mining fuse, but was distinguished from the latter by a coloured 
external coating. Numerous lengths of this fuse were readily 
coupled up together, so as to form branches leading to different 
shot-boles, which might be ignited together, so as to fire the holes 
almost simultaneously. In the navy this fuse was used as a means 
of firing small gun-cotton charges to be thrown by hand into boats 
when these engaged each other, the fuse being fired from the 
attacking boat by means of a small pistol, into the barrel of which 
the extremity was inserted, 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS, 


(From our own Correspondent.) 
THE mills and forges are generally running full time this week 
revious to shutting down for the holidays. The length of the 
Rolidays will depend very much upon the state of individual 
masters’ order books, but in the majority of cases the first two or 
three days of the week will be taken. 

The meeting of the Iron and Steel Institute kept a number of 
the leading masters from ‘Change this—Thursday—afternoon in 
Birmingham, and the amount of new business which was trans- 
acted was limited. Speaking generally, medium and common 
descriptions of manufactured iron were in better demand than best 
sorts. These last, however, in the shape of , are in fair 
demand from abroad, where they have an established reputation. 
And our Government are buying the Earl of Dudley’s iron. 

Strips and hoops rolled at the Round Oak Works were quoted as 
follows; From 6in. to 2}in., not thinner than 14 w.g., up to 
ljin. to lin., not thinner than 19 w.g., lowest quality, £8 12s, 6d. ; 
single best, £10; double best, £11 10s. ; and treble best, £13 10s. 3 

in., not thinner than 20 w.g., lowest quality, £9 12s. 6d.; single 
£11; double best, £12 10s, ; and treble 


best, £14 10s. ; 
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not thinner than 20 w.g., lowest quality, £10 12s. 6d. ; single 
best, £12; double best, £13 10s, ; and treble best, £15 10s. 

Hoops, marked B, B. H. Bloomfield, rolled by William Barrow 
and Sons, from 14 to 18 Wis were quoted £8, and best hoops at 
10s. per ton extra; B, B. H. best scrap bars were £9, and double 
best £10; and the same quotations applied to best chain bars and 
double best chain bars, Plating bars were £8, and best ditto 
£9 10s. Best matched slit rods were quoted £9 10s., and second 
best ditto £8 15s. 

Plating bars, lin. to 4hin, wide to 1}in. thick, rolled by W. 
Millingtun and Co., were priced at £8, with best ditto £9; and 
the same quotations applied to their cable iron and best chain iron. 
Millington’s double best chain iron was £10, Tang iron, fin. to 
gain., was priced £7 10s,; best ditto, £8 10s.; and best best ditto, 
£9 10s. Coiled fencing wire was the same price as small rounds, 
which started upon the basis of £8 for gin. sizes. Horseshoe and 
shutter iron of the same firm was £7 10s. 

Specifications under old orders were not easy to secure this after- 
noon for sheets needed by the galvanisers, and some sheet firms 
who have 600 tons on order reported that it was only with difficulty 
that they could keep the mills running. Sheets for working up 
purposes were in readier sale than for galvanising. 

e galvanisers themselves reported a moderate number of 
enquiries, but not at improved prices. Consequently some firms 
are lessening pcemane until better times. 

By the mail delivered this week from Melbourne, Victoria, it is 
learned that bar and rod iron continue in good request in that 
market at £8 10s. to £9 10s., and that black sheets are moving 

uietly at, for Nos. 8 to 18, £10 10s.; and for Nos, 20 to 26, £13. 
lates were quoted at £10 10s., and hoops at £10. Galvanised 
sheets were in better demand when the mail left, and a large line 
was pendin for export at equal to £21. Some sales of ‘‘ Gospel 
ak” brand had been made at full prices. 

Some buyers of all-mine pigs were in Birmingham to-day suc- 
cessful in securing supplies on rather better terms than before the 
drop in coal; 62s, 6d, was the price which these consumers offered, 
and makers were not inflexible in their quotation of 65s. Sales of 
pigs made in other districts were restricted, and prices were with- 
out change on the basis of 47s. 6d. upwards for Derbyshire pigs. 

Mr. Alfred Hickman is proceeding with the extensions at his 
Spring Vale furnaces for the manufacture of common pigs to be 
converted into steel upon the basic method by the Staffordshire 
Steel Company. He is erecting two new large furnaces, from which 
the molten metal will be run direct into the basic converter. A 
set of Cowper’s hot-blast stoves and a new blast engine are already 
in position. The laying down of the converter and the steel 
rolling plant will, it is anticipated, be pr ded with shortly. 

The coal market continues unsettled by reason of the arbitration 
now pending concerning the wages disputes. The masters and the 
men have appoin their several representatives, and it now 
remains for an umpire to be selected. 

Coalowners from North Staffordshire who were present on 
Change this afternoon in Birmingham brought the latest news 
of the attitude of the miners there. The information was 
that on Wednesday night at a meeting held at Tunstall, 
it was resolved that all the miners conn with the Workmen’s 
Federation should on Saturday bring up their tools from the pits 
unless the notices for a reduction in wages are unconditionally 
withdrawn. The masters have not yet determined what course 
they will take, 

Preparations are being made to extend operations at the Darlas- 
ton Green Ironworks, recently started by Messrs. Tolley and Sons. 

The large girder yards in this district mostly keep steadily em- 
ployed, but new contracts are not coming forward with as much 
vigour as could be wished. Prices have to be cut very low if con- 
tracts are to be secured, such is the competition existing. 

The manufacturers of cables and anchors are this week strongly 
expressing the hope that the wages disputes that have arisen at 
certain of the engineering yards on the Clyde and Tyne will not be 
pushed to the length of a strike, as that might have the effect of 
checking deliveries of cables and anchors from the district. 

Electric batteries are going from Wolverhampton in good 
numbers to London, suitable for use under any of the systems of 
the electric lighting now in — Inquiries that portend a good 
trade in the early future are to hand for engines suitable for 
driving electric machinery. 

The Arbitrators under the Mines Drainage Acts held a court 
on Saturday in Wolverhampton, and proposed a draft award for 
the Tipton district to last for one year of 3d. per ton on fireclay 
or limestone, and 9d. on coal, slack, or ironstone. A large number 
of colliery owners applied for a reduction, but no decisions will be 
given until the draft award is published lateron. It was estimated 
that £30,075 would be required to meet the mines draining 
expenses of the Tipton district during the year. 

e South Statfordshire Institute of Mining Engineers have 
resolved to send out an appeal to masters, mining engineers, and 
men, to raise £100 required by July for the Mining Accident Fund. 

The North Staffordshire miners have waited by delegates on 
their masters as to the reduction of 15 per cent. in wages, notice of 
which was given on 28th ult., and the masters have offered to take 
a reduction of 10 per cent. instead. This offer the men are now 
considering, 


NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

Manchester.—The condition of the iron trade of this district 
shows little change, and certainly no improvement. Indeed, the 
continued depression of the market tends only to induce a want of 
confidence with regard to the future, and although prices are now 
at a point so low that any further giving way on the part of makers 
can scarcely be expected, buyers still hold from purchasing beyond 
their hand-to-mouth requirements, 

The iron market at Manchester on Tuesday was only indifferently 
attended, and inquiries either for pig or manufactured iron were 
very few. For pig iron the market is weak, Lancashire makers 
have reduced their quotations 1s. per ton, but this does not bring 
forward busi of any t. A few sales of local found 
—— have been made on the reduced basis of 46s. less 2 

elivered equal to Manchester, but for forge numbers there is little 
or no inquiry, and any offers made are still below the present mini- 
mum price of 45s., less 24 delivered. Local makers, however, who 
are pretty well sold in forged iron are not disposed to book orders 
except at their quoted rates. In district brands the only iron 
really competing in this market is Lincolnshire, the price of which 
is a trifle under that now quoted for local iron, foundry qualities 
being offered delivered here at 45s. 10d., and forge at 44s. 10d., less 
24 per cent., but these figures do not bring forth buyers, except for 
afew small lots of foundry numbers, forge iron being practically 
unsaleable at the present rates. One or two inquiries are reported 
for Derbyshire iron at under makers’ prices, but there is no business 
of any weight being done. 

The manufactured iron trade continues very dull. Some of the 
makers are fairly well off so far as deliveries on account of old 
orders are concerned, but there is extremely little new work coming 
in. Makers, however, hold for late rates, and good ordinary bars 
are not offered at less than £6 5s., with hoops quoted at £6 1és., 
= a about £8 per ton, delivered into the Manchester 

istric 

Except for special classes of work, the ironfoundry trade is quiet. 
Moderate orders are going out for constructive ironwork, but very 
low prices are quoted to secure business. 

Brassfounders report rather a falling off in the demand for 
— engineers’ fittings, and there isa keen competition to secure 
orders, 

If anything a duller tone seems to be coming over some branches 
of the engineering trade. Orders in hand still keep the leading 
trades busy, but the weight of new work coming is scarcely main- 
tained at the point which has created the present activity, 

Messrs. W. Collier and Co., of Manchester, have just completed 


for the Great Western Railway Company a specially designed 
planing machine for both longitudinal and transverse work. The 
machine has a 45ft. bed, and is arranged to plane 30ft. long, 5ft. 
wide, and 5ft. high. There are two tools on the cross slide self- 
acting at all angles for all cuts, with variable ordinary cutting 
feeds ; also a broad transverse feed for finishing the planing, and a 
self-acting motion is provided for lifting the tools on the return 
traverse, so that they clear the work. On the upright a tool is 
arranged for vertical planing, and the cross slide is also arranged 
to carry a tool for cross cutting, so that the work can be planed 
longitudinally and transversely without altering its position on the 
table. The cross-cutting action is supplied with independent gear- 
ing attached to the screw, and is provided with self-acting reversing 
motion and quick return, and separate stops are attached to the cross- 
slide adjustable for different widths of work. The cross slide is raised 
and lowered by means of two worms and worm wheels, the wheel 
being cut to form nuts, whilst the screws are stationary. By this 
means the eross slide can be raised or lowered without the necessity 
of the men getting on to the top of the upright as in the case of some 
machines, The bed is provided with eight roller lubricators for 
lubricating the V’s of the table, and for giving the requisite motion 
to the table there is a stepped rack wheel, which always keeps one 
tooth full in gear, and this wheel gears in a rack pinion instead of 
the pinion gearing direct into the rack as is usual. The driving 
pulleys are behind the upright, so that the gearing is completely 
out of the way of the men, and does not interfere with the work 
in front of the tools, The machine weighs about thirty-five tons, 
and is driven by powerful gearing. 

The coal trade is quiet, and although a little extra push for 
supplies, in anticipation of the pits being stopped during the Whit- 
suntide holidays, prevents the actual falling off in requirements 
being felt quite so much, stocks are in some cases going down 
pretty heavily at the collieries, and four to five days a week repre- 
sents about the average work of the pits. There is a good deal of 
low selling in the market to clear away stocks, but in quoted 
prices there is no material change, the only reductions which have 
taken place so far this month being about 3d. to 6d. per ton in the 
west Lancashire districts on the top April rates for round coals, 
Engine classes of fuel, for which there is a fairly good demand, 
maintain their price. At the pit mouth the average quotations are 
about as under :—Best coal, 9s. to 9s. 6d.; seconds, 7s. to 7s. 6d.; 
common house coal, 6s, to 6s, 6d,; steam and forge coal, 5s. 6d. to 
5s. 9d.; burgy, 4s. 9d. to 5s.; common slack, 3s. to 3s. 3d.; and 
best, 3s. 9d. up to 4s, 3d. per ton. 

Shipping continues very quiet, and steam coal delivered at the 
high level, Liverpool, or the Garston docks can be bought at 7s. 
to 7s. 6d. per ton. 

For coke there is a moderately good demand at about 7s. to 8s. 
for the common up to 10s, and 12s, per ton for the best sorts at the 
ovens, 

No definite action has yet been taken with regard to wages. 
The question of a reduction has been brought before two meetings 
of the committee of the West Lancashire Coalowners’ Associa- 
tion, and it is now referred for further consideration to a meeting 
to be held on the 18th inst. With, however, the threatening state 
of affairs in North Staffordshire, where, I understand from reliable 
authority, there is a strong disposition amongst the men to strike 
rather than accept the compromise of a 10 per cent reduction 
offered by the masters, any decisive action on the part of the Lan- 
cashire coalowners may possibly be held in abeyance. 

An interesting and largely-attended conversazione, got up by the 
exhibitors, was held at the Manchester Electric Gas and Engineer- 
ing Exhibition, on Friday. Besides an attractive programme of 
music and other entertainments, novelties in electrical apparatus 
were exhibited, and Mr. W. E. Heys delivered a short lecture, in 
which he described the development and explained the principles 
and construction of the accumulators, or storage batteries. With- 
out attempting to indicate all the purposes to which the storage 
batteries might be applied, there was, Mr. Heys said, one con- 
venience attending their use to which he might specially allude. 

is was in the fact that whereas, with a dynamo alone, they had 
an unalterable pressure, or electro-motive force, with the storage 
battery they could, by division or addition, obtain any pressure 
that might be desired, and the resulting current would in all 
cases be absolutely steady and free from those pulsations which 
might be observed in lamps deriving current direct from a dynamo, 
especially when the dynamo was driven by an unbalanced gas 
engine. A popular, but altogether erroneous, impression prevailed 
that the accumulators had to be removed from the place of their 
use toa central station or elsewhere for charging. This, save under 
exceptional circumstances, was not the case ; the storage batteries 
were just as much a part of the permanent installation as the 
dynamo itself, as they might be charged or discharged through any 
reasonable length of wire. 

Mr. J. 8. Martin, Inspector of Mines, announced at a meeting of 
the Manchester Geological Society, held in Wigan on Friday, that 
at the next Manchester meeting the Fleuss breathing apparatus, 
which had been recommended by the Secretary of State for adop- 
tion in mining districts to facilitate explorations after accidents, 
would be laid before the members in working order for their 
inspection. 

Barrow.—A still quieter appearance is noticeable in the hematite 
iron trade than for any previous time in the same season. All 
round the demand has been restricted. Very few orders seem to 
be in the hands of makers; and the home and foreign consumption 
is still small. Large stocks of iron still remain at makers’ works, 
and there is no sign of their being diminished. Although large 
quantities of metal are being shipped to foreign ports, it is antici- 
pated that the production will be restricted. ‘here are no signs cf 
such a move t being adopted in the district, except where 
repairs have necessitated such a course. Unless the consump- 
tion is increased, there will be no other course to adopt. Prices 
may be quoted at 1s. lower on the week. Mixed Bessemer stands 
at 52s. per ton at makers’ works. Large stocks of steel are kept, 
but the consumption is still small. Prices may be quoted at £5 per 
ton for very large weights of section. There is a better employ- 
ment manifested in the rail and merchant mills. It is expected 
that there will bean improvement in the iron shipbuilding trade, as 
during the week a few new orders have been booked. It is 
expected that in the course of a month or. two this will bring about 
an increased activity in the shipyards. Iron cre is still quoted at 
9s,, and remains quiet. Coal and coke steady. ~ 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE Board of Trade returns for the month ending April 30th 
bring out the uncomfortable fact that in most of the leading 
articles in which Sheffield is interested there is a serious falling 
off as compared with last year. In hardware and cutlery the total 
value of exports is £294,863, as compared with £329,835 for April, 
1882. Russia has fallen off from £5032 to £2585; France, from 
£16,860 to £14,040 ; Spain and Canaries, from £14,258 to £10,263 ; 
Foreign West Indies, from £8135 to £5547; Brazil, from £23,744 
to £13,910; British North America, from £24,880 to £22,410 ; 
British possessions in South Africa, £17,131 to £6854. The only 
increasing markets are Germany, United States, Argentine Re- 
public, and British East Indies; but the increases are incon- 
siderable. 

Iron rails are quickly dropping out of the list of exports. In 
April, 1881, the value was £68,093 ; in April, 1882, it was £20,772; 
and in April last, it was only £12,623. Germany, Spain, wef 
United States, Brazil, and Chili, have completely ceased {to e 
iron rails. Turning to steel rails I find the total for April 
£377,276, a large increase on April, 1882, when the value was 
£341,076. Sweden and Norway have increased from £6952 to 
£18,571; Brazil, from £10,551 to £18,480; British North America, 
from £23,469 to £31,800; British East Indies, from £46,953 to 
£81,677 ; Australasia, from £29,034 to £49,125, On the other hand, 
the United States has dropped tremendously in three years. In 


April, 1881, the value was £190,561; in 1882, £93,982; and now 
for last month the value was only £28,416, 

In hoops, sheets, boiler and armour-plates, Russia, Italy, the 
United States, and British East Indies showan increase. In steam 
engines Russia has fallen from £22,336 to £8710; Holland, from 
£27,294 to £14,371; Italy, from £41,794 to £4441; Egypt, from 
£22,754 to £1819; the United States, from £17,189 to £4300. On 
the other hand Germany has increased by £10,000; Belgium, from 
£3016 to £19,718; France, from £14,507 to £23,889; Spain and 
Canaries, from £9200 to £15,713; Brazil, from £4160 to £15,496 ; 
British East Indies, from £11,374 to £65,535; Australia, from 
£19,298 to £63,521. In unwrought steel the value in April last 
was £118,822, while for April, 1882, it was £184,096. 

The Yorkshire Miners’ Association is a good deal concerned about 
the question of restricting the output of coal. The officials who . 
had been delegates to the National Conference at Birmingham 
a that the conference reports from the various districts were 
submitted, and the action of the Mining Association of Great 
Britain in refusing to hold any communication with the men on the 
subject was condemned, and the conference was adjourned until 
the 30th inst. at Manchester to finally decide the matter on- 
receiving other reports from the district. 

At the Grosvenor Collieries, near Chesterfield, 800 men have been 
ten days on strike against a proposition made by Messrs, Barnes, 
the proprietors, to alter the oe of labour. Mr. James Haslam, 
the secretary of the Derbyshire Miners’ Association, says that the 
alterations really amount to this—that the men must work half an 
hour longer each day, or in all, two hours and a-half, and one hour 
and three-quarters less on Saturday. Consequently the men 
would lose three-quarters of an hour in six days. The chief pro- 
gag of the colliery is Mr. Alfred Barnes, M.P., who is charged 

y Mr. Haslam with “‘disregarding the claims of the men to an 
honest hearing and to justice.” ‘The result of the meeting was 
that the men should join the Derbyshire Miners’ Association, “in 
order that wages, and the hours of labour, and the principle of 
weighing coal, shou!d be placed on a more sound basis to the advan- 
tage of the workmen generally.” 

_Mr. Wortley, our junior member, has given much satisfaction to 

his constituents by directing the attention of Parliament to the 
ill effects of railway rates differentiated in favour of the foreigner. 
Mr. Wortley put it very clearly that the comparative rates were 
from Cumberland to Sheffield 0°76 of a penny per ton per mile, 
whereas the rate to Goole from the same region was 0°6 of a penny 
per ton per mile, The rate is against Sheffield as 76 to 60, or as 19 
is to 15, and the Sheffield rate exceeds the Goole rate by nearly 
one-third. 
_ The Explosives Exhibition, against which the Mayor used his 
influence and prevented it being held within the borough, is now 
fixed to take place at the Victoria Gardens, Topley, on the borders 
of Derbyshire, some six miles from Sheffield. 


THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

A LITTLE more animation has been noticeable in the Cleveland 
pig iron trade during the last few days. Prices have been remark- 
ably steady for some time, and producers, though still fairly well 
supplied with contracts, are becoming not averse to booking fresh 
orders at current rates, At the market held at Middlesbrough on 
gy last consumers showed more disposition to purchase than 
than they have for some time, and merchants were also more 
inclined to buy what they will require in the near future. The 
business done was at about the same rates as those obtained on 
the previous Tuesday. For prompt delivery of No. 3 G.M.B., 40s, 
per ton, and for forward delivery, 40s. 14d. per ton were obtained. 

Warrants are not in request, and very few holders will part with 
them at current prices. They expect to do better shortly. 

The stock of Cleveland pig iron in Messrs. Connal and Co.’s 
Middlesbrough store continues to diminish. On Monday last the 
quantity held was 79,039 tons, being 402 tons less than when last 
reported. 

Shipments from the Tees have so far fallen short of April. Only 
15,156 tons of pig iron were shipped during the first seven days, as 
compared with 19,701 tons last month. 

Very little business is being done in the finished iron trade, and 
prices are not so firm as they were. Most makers have, however, 
sufficient work in hand for some time to come, and are not pressing 
for orders. Ship-plates are offered at £6 5s. per ton, but favour- 
able specifications may be placed at £6 2s. 6d. per ton. Common 
bars are £5 17s. 6d. to 26 per ton, and angles for shipbuilding 
purposes are £5 12s, 6d. to £5 15s. per ton, all free on trucks at 
manufacturers’ works less 24 per cent. discount. 

The Cleveland Ironmasters’ returns for April were published last 
week, and are considered satisfactory. They show that there are 
still 120 furnaces in blast, but two have been changed from Cleve- 
land to hematite iron since March. There are now 83 producing 
Cleveland iron and 37 hematite and basic iron. In April there 
were 152,035 tons of Cleveland iron made, being a decrease of 
6094 tons on March. Of hematite and basic iron 77,182 tons were 
made, or less than March by 1684 tons. The total quantity of 
iron in stock and in stores at the end of April was 290,946 tons, 
being 16,295 tons less than at the end of the previous month. The 
quantity of pig iron shipped from the Tees was 88,050 tons, against 
75,295 tons in March. 

The certificate of the accountant to the North of England Board 
of Arbitration has been issued, and shows the net average selling 

rice per ton of rails, plates, bars, and angles for the quarter ending 
March to have been £6 6s. 0°20d. For the quarters ending 4 
tember and December last the corresponding price was £6 8s, 
There will be no change in the rate of wages paid to iron workers, 
as the recently arranged agreement holds good until September 29, 

The Tees and Hartlepool Commissioners have decided to engage 
Mr. Rendell, C.E., to prepare a design for a harbour of refuge at 
the mouth of the Tees. This will presently be placed betore the 
Government, and they will be urged to consider the advantages of 
the Tees mouth and bay for that purpose. 


NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THERE was some improvement in the warrant market towards 
the close of last week, and the prices slightly advanced, the move- 
ment being due to a number of speculative purchases, and buying 
by operators to cover over-sales. Rumours were current to the 
effect that a syndicate had been formed with the object of locking 
up a large proportion of the stocks of pig iron, in order to bring 
about a substantial advance in prices; and it was these reports 
mainly that caused the purchases to which allusion has been made. 
This week the market was not quite so firm. At the same time 
the shipments have been fairly good, and the volume of business, 
including home and foreign orders, must be regarded as satisfactory. 
Since last report an additional furnace has been put in blast at 
the Portland Ironworks, making 114 in operation against 108 at the 
same date last year. The week’s reduction in the stocks of pig iron 
in Messrs. Connal and Co.’s stores has only been about 600 tons, 
Inquiries from the Continent are regarded as somewhat backward. 

Business was done in the warrant market on Friday between 
47s. 44d. and 47s. 64d. cash, and 47s. 7d. and 47s. 8hd. one month 
There was no market on Monday. On Tuesday transactions took 

lace at 47s. 6d. to 47s. 4d. cash. The market was easier on 
Wednesday, with business at 47s. 5d. to 47s. 3d, cash and 47s. 7d. 
to 47s. 3d. ene month. To-day-——-Thursday—t ti were 
effected between 47s. 3d. and 47s, 2d. cash and 47s, 4d. to 47s, 54d, 
one month. 


6d.; No. 3, 54s. 6d.; Col 


4s. 
51s. 6d.; apelhall, 59s. and 53s, 6d.; Calder, 
51s. 6d,; Carnbroe, 54s, 6d. and 49s. 3d.; Clyde, 


60s, 6d. and 
60s. 6d. and 


Makers’ special brands sell as follows :—Gartsherrie, f.0.b. at 
Glasgow, per ton, No, 1, 59s. tness, 
62s. 6d. and 


THE ENGINEER. 
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—— 


The freights of 
New York, 8s. to m, 


The manufactured ironworks are all busy, many 
of them being engaged on im t contracts in 


tes, £7 10s. Sicel angles, £8 shi tes, 
coal trade there is change to” 
Be “The reduction of 1s. per ton that was 
intimated lately for house coal in Lancashire oa 
already in most cases taken effect gradually, so 
that it has had no appreciable effect upon the 
trade. Furnace coal is in gcoi demand, and the 
shipping trade in the west of Scotland ms still 
upon a comparatively large scale. ey he 
the shipments from Greenock and the Ayrshire 
so gated 113,079 tons, as com with 
1,148 in the same month of 1882. ere is a 
very satisfactory state of matters in Fifeshire, 
the demand being so good that all the collieries 
are kept very busy, and the coalmasters have 
see their prices about 3d. per ton. The 
—— g trade, it is calculated, absorbs two- 
s of the eg there being rather less 
activity as regards the requirements of inland 
consumers. There is still a want of shipping 
orders for coals at Leith. The past week’s export 
at Grangemouth was rather better, amounting to 
4774 tons. .Freights are very low, which has 
a favourable effect, and they are expected slightiy 
to improve without materially diminishing the 
volume of business. 

The Scotch mineral oil trade has been pro- 
— in the course of the last 
an e companies are paying er dividen 

ere is a gratifying expansion im the foreign 

shipping trade of the Clyde. During the four 

months ending with April there is an increase in 

the arrivals of 49,445 tons, and in the sailings of 

83,555 tons, as compared with that of the corre- 

sponding period of 1882, and the contrast with 
years is much more satisfactory. 


WALES & ADJOINING COUNTIES. 


(From our own Correspondent.) 

THE ceremony of formally opening the Steel 
Works at oe al took place this week, and 
was celebrated with rejoicing The works 
have been in operation for th six months, 

and good business has been done, as I have 
repeatedly noticed, but the ceremony of “‘ baptism” 


THE PATENT JOURNAL. 


*,* When communicated.” the 
name address communicating party are 
printed in italics. 


lst May, 1883. 
2188. Removine Harr, &c.,, from of ANIMALS, 
J. Palmer, [oy 


2189. Exxcrric H. J. Allison.—(J. 2. 
Robertson, Brooklyn, U.S ) 

2190. DRILLING, &c., Apparatus, R. Jones, Birkenhead. 

2191. VELOcIPEDE Sarp.es, E. Burstow, Horsham. 

2192. Gas Exouves, P. Justice.—( W. Chicago,U.8.) 

2193. RarLroap Brake Apraratvs, B. J. B. Mills’—(D. 
Torrey, New York, U.8.) 

2194. BRAKE Apparatus, B. J. B. Mills.—(D. 
Torrey, New York, U.S.) 

2195. ELectric Ways or Conpucrors, B. J. B. Mills.— 
(Z. M. Bentley and W. H. Knight, Washington, U.S.) 

2196. Maxine Rotiers, O. Imray.—(N. L. 
Cochen and T. U. Brown, Brooklyn, and G. B. Walton, 
New York, U.&) 

Tennis Batts, A. W. Phillips, 

NCANDESCENT ELEcTRIC Lamps, ani 

M. W. W. Mackie, London. _ 

2199. Maxine Cements, T. Smith, Sunbury. 

2200. Inpicatinc Apparatus, G. C. Cooke, Sutton. 

2201. Macuryegs, J. Higham, Marchester. 

2202. UmprREtia Frames, J. Willis, Rosendale. 

2203. Canpies, G. H. Kirk, Philadelphia, U.S. 

220%. Exvecrric Raitways, 8. Pitt.—(L. Daft, Greeneville, 
New Jersey, U 8.) 

2205. Dynamo Macurnes, 8. Pitt.—(L. Daft, Greeaeville, 
New Jersey, U.S.) 


Beckenham. 
2209. for Sream Borers, J. A. Hopkinson, 
2210. DrNaMo-ELECTRIC Macuines, W. and C. W. 
Siemens, 
2211. Makine of Co’ 


2212. Hosiery usc Macnings, J. Douglas and J. 
F. Bird, Leicestershire. 


2213. Steam Roap ENcINE Traction Wuerts, A. J. 
Boult.—(J. Enright, San Jose, U.S.) 

22:4. ExxcrricaL Accumutators, C. A. A. Capito, 
Blackheath. 

2215. Osrammnc Motive Powsr, G. Asher, Worcester, 

H. A. Lyman.—(W. 

AKUING Horn, TRIPS, 

A. Nettleton, U.8. 

2217. Dererminunc the Ratz of WarTer 
H. E. Newton.—(8. & Church, 

2218. WakPING, Yarx, W. R. Lake.—(&. L. “Carr, 


was reserved until now. I find that the Tredegar 
Steel Works employ 2000 hands, out of which 
500 to 600 are women and girls. The new machi- 
nery was erected by Messrs. Davy, of Sheffield, 
and the estimated output is 2000 to 3000 tons per 
week. The power is supplied by hydraulic 
machinery, which has on the main pipe a 

sure of 480 lb. to the square inch, oa on 
the pipe leading to the converter—2in. diameter 
—a pressure of 250 lb. to the inch. 

It was admitted at the opening ceremonial 
that the iron and steel trades were depressed, but 
contended that Tredegar stands well for the 
renewal in trade which may soon be e 

I am told by a leading authority that the signs 
in the trade are somewhat significant of a “‘ boom,” 

a hint, perbaps, which may be of service. Floods 
of enquiries are coming to hand even now, when 
there is so little doing, and ~~ day these may be 
followed by more practical business. Prices now 
are sufficiently low to tempt, and lately there bas 
been a drop in steel rails and billets, which, so 
far, show no + of being recovered. Dowlais 
works of late have suffered from a scarcity of 
water. We ae had nearly ten weeks drought, 
——- as regards occasional showers, and the 
supplies are getting low. Dowlais now employs 
close upon 10,000 people, and I find that nearly 
one-third of these are Irish. A high compliment 
to Welsh steel has just been given. Lately 
the Cardiff Tool Steel Company opened works 
at Maindy for the manufacture of a superior kind 
of steel, and the quality of this manufacture 
has been submitted to severe trials before leading 
authorities in Sheffield, with a most gratifyii 
result. In operations of unusual strain an 
difficulty the Welsh steel maintained its excellence 
for twenty-four hours without any injury, while 
the best known steels of other districts signally 
failed. I should be glad to report the name of 
the works where the steel was made, but it would 
be invidious, as the Welsh steel at many places 
maintains an average degree of good quality. 

Tin-plate remains in the dullest possible state, 
and makers cannot get anything like business 
even at the low ruling market prices. It is much 
to be feared that more disasters are impending. 
Trade with a large number of works in pig, &c., 
is most precarious, and “‘paper” is generally 
avoided. 

The Lletty Shenkin Colliery, Aberdare, has 
been stopped this week owing to the breakage of 
the fan, otherwise the coal trade in the Aberdare 
Valley is good, and the same applies to the 
district generally, the dullest portions being the 
house coal districts, which now begin to slacken. 
The drop in the Yorkshire coal e must not be 
taken as showing any precedent for Wales, as 
the house coal at this time of the year facaieliay 
indicates a declining tendency, but not so the 
steam, which is now our present staple, and was 
never in a healthier state. 

There has been a reduction of 6d. per ton on 
Welsh coal crossing the Severn Bridge, and this, 
it is expected, will give a little impetus in the 
trade at Sharpness. 

Lime has been advanced in the iron districts 
1s. per pene no movement in coal, but prices are 


very 
In an action against a colliery 

sustain: y @ personal inj e ~~ ve 
decision in favour of the w on seen ™ 


2219. for Motion, W. R. Lake. 
—(H. H. Fulton and 0. R. Olsen, Indianapolis , U. va 
2220. Devices, C. Ellery, Albany, U 
2221. Srorrerine Bortiss, W. R. Lake.—(d. 
New York, U.8) 
2222. Fire in S) aps, W. R. Lake.—(W. 
H. Thompson, New York, U.8.) 


2nd May, 1888, 
2223. Om J. ,and T. B. Smii 
Lamps, J. Fyfe, Glasgow, ith, 


2224. HamMERLess Guns, J. 4 Birmingham. 
222). Weavinc Carpets, &c., Crossley and R. 


e, = 

2226. Makixe ~ nga &c., E. Crossley and R. 

Cochrane, 

2227. MALLEsBLE Tews, W. M. Murdock, Brecon. 

2228. Cartriver Poucuss, T. H. Kinvig, Isle of Man. 

2229. Rerinine, & , Ors. A. Tichenor, California, U.8. 

2220. CLEANING TOBACCO Pires, H. Emery, Stafford. 

2231. Srereoryre Marrices, L. Possett and H. 
Schimansky, Berlin. 

Macutrery, B. A. Dobson and W. H. 


ngle' 

2233. Looms for Weavine, F. Leeming and R. Wilkin- 
son, Bradford. 

2234. Derracuinec, &c, Boats, J. Linkleter, 
Tynemouth. 

2235. PortaBLe TRAVELLING Desk, F, R. Baker, Bir- 


136. dC. Axes, J. Rigby, sen., and 
2236. an ARRIAGE sen. 
LM. M Walsall. 


2237. Rep Dre ve Srurrs, 8. Pitt.—(Verein Chemischer 
Fabriken, Germany.) 

2238. Domestic Firne-Esca G. Noles, London. 

2239. CoupLine Bourrers, H. H. Lake, London.—(F. F. 
von Ainbach and A. Hauger, A ustria. 

2240. en a. W. R. Lake.— rt C. Robinson, 


Société =o dite “ Fonderie de nickel et métaur 

2244. Sworp-nitt Guarps, &c., N. Wallace, Southsea 

2245. Wire Rope Tramways, A. J. Boult.—(@. R. 
Riliott and M. Clark, U.8.) 

2246. KnITTING Macnines, J. Gabbott and L. Hol- 
brook, Nottingham. 


3rd May, 1883. 
2247. Draw-Bars, &c., for Ratmway Wacons, 8, 
Keeton, Lenton. 
2248. Carp Sranps, &c., P. Ruffani, Dresden. 
2249. Surps’ Decks, W. B. Thompson, Dundee. 
verpoo! 
2251. Sizune Paper, &c.. C. Weygang, London. 
2252. TREATING Buast LAG, E. G. Colton.— 
(A. D. Elbers, Hoboken, New Jersey, U.S.) 
2258. GaLvanic Batrertgs, J. Lea, Lon 
2254. WeicHine Apparatus, T. Knowles, Bol 
2255. for H. Bladen, 
Sydney, New South Wi 


2259. Makino of Strontium, W. Moody, Essex. 
2260. Hor Water Heatine APPARATUS, . Wood, 

Bristol, and G. Milton, Stapleton. 
2261. Makino Boxes, &., G. D. Terry, London. 
2262. Maxine LeaTuer for &, Hall, Leeds. 
2263. Propucine Amm Paris. 
2264. Navicatine Arr, P. 

4th May, 1888. 

2265. Propucine Desiens on Grass, J. T. 
Schulze-Berge, Pittsburg, 
2266. Propucine Desiers on Giass, J. T. King.—(H. 

Schulze-Berge, Pittsburg, U.8.) 
2267. Mowers, A. 
Mxasvrine STRENGTH of ELECTRIC Currents, F, 


2268, 
V. Andersen, London. 


2269. Castine Incors, 8. W. Wilkinson and J. Banham, 
Sheffield. 


2270. Actions of PiANOFORTES, 

2271. Stoppers . for H. Vanes.—(4. B. 
Vanes, Uitenhage, 

2273. Stream Govenxons, RS, J. ‘usgrave and R. 

Sea-corna VessELs, H. Gerner, New 


“WHEELS, G. W. von 
Baumotte and Noggerath, Germa: 

2276. Surps and Vesszis, G. Weston, Sheffield. 

2277. TarLorine, &c., Measunements, W. R. Lake.—(J. 
Monjou, Paris.) 

2278. Coupiines for Pires, W. R. Lake.—({&. R. Wil- 


liams, Cape May, U.8. 
SapDLE-BaRs, Ratcliffe and Sealy, 
esbury. 
Macuings, Sir C. T. Bright, 
on. 
2281. Barus, A. M. Clark. 
—(C. de Changy, France. 
2282. -FIRE Ranaes, T. J. Constantine, 
for of Feepinc Borries, F. 
2284. Cranes, C. J. Appleby, London. 
5th May, 1888. 
2285. Steam Pumps, F. and 8. Pearn and T. Addyman, 
Manchester. 


ELY-acTING Ports on Tramways, R. F. 


2289. Turkey Rep Dyeino for Corrow Y . 
Hoffmann.—(C. Sseber, Germany.) 
2290. INTENSE Waite Cc. D. Abel.— 


(C. Clamond, Paris.) 

2291. Reversina “the Motion of Srzam Enoryes, E. 
Boutard, Leiston. 

2292. Reconpixo the Vexocrry cf Sips, &c., A. T. H. 
Scott.—(/. M. Langdale, Paris ) 

2293. RENDERING Fapaics H. J. Haddan. 
—(L. Gimenez and J. Yrigoyen. 

2294. Boult. T. U. Deinhardt, 


any. 
2295. Water from Steam, E. Edwards.— 


G. (G., B. Dahl, Germ ) 
YES, any. 
Johnson.—(P. J. 


2297. Frames for SHAFTING, H. 
Garin-Moroy, France. 
Lake.—(J. A. Wiedersheim, 


2298. InKstanpDs, H. 

Philadelphia, U.8.) 
7th May, 1883. 

2299. ConveRTING ANTHRAQUINONE into a MowosuLPHO- 
acip of I. Livinstein. 

2300. AtpHa and Beta Naputnot, I. Livinstein, 
Manchester. 

2301. Sream, &c., Generator, W. London. 

2302. Sapp.e-sars, J. W. Clarke, 

Overton, Lond 

2204. AUTOMATIC Exvectric CURRENTs, 
E. G. Brewer.—(La Socitte des Ateliers de Construction 
Mechanique et d Appareils Blectriyues, Paris.) 

2305. Coverines, 8. Fisher, Herne Hill. 

Vatves, H. J. Haddan.—(B. Delsart, 

nce. 

2307. Recutatinc the Freep of Warer into Steam 
Borers, W. White, London. 

2308. Hxatine or Cootine Liquips, J. Price, jun., 
Liverpool. 

2809. Scrapinc Borroms of Sutps, &c., J. Fishwick, 


ta) 
2310. &c,, Fasteninos, G. P. Lempritre, 
Balsall Heath. 
2311. tll the Frow of Gas, &c, G. P. 
Lempritre, Balsall Heath. 


2312. IL-uminatine Gas, H.C. Bull, Liverpool. 
wom | 2818. Raiway, &c , Carnriacgs, T. Perkins, 


2314. Apparatus, M. D. Porter, 

Cast Iron, G. J. Rhodes, Wolver- 

2316. Packtno Sensitive Prates, B. J. B. Mills.—(A. 
Lumiére, France.) 


Inventions Protected for Six Months on 
of Complete Specifications. 


2204. Evectric 8. Pitt, Sutton.—A comm 


from L. Daft, Greeneville, New Jersey, U.S. 

—lst May, 1883. 
2205. Dysamo Macutnes, &c , 8. Pitt, Sutton —A com- 
ion from Greeneville, New Jersey, 


4 H. J. Baddan, London.— 

A communication from D. Minor, Washington, 
—lst May, 1883. 

2218. Warpine, &c., W. R. Lake, London.—A 
communication from R. L. Carr, Fall River, Mas- 

apeR Feepine Devices, C. Ellory, Albany, New 

York, U.8.—1lst May, 1883. 

2241, Steam Borer F. C. Glaser, Berlin.— 
Acommunication from C. A. Petzold, Berlin.—2nd 


May, 1883, 

2242, for Catcntne Soot, F. C. Glaser, 
Berlin.—A communication from C. A. Petzold, 
Berlin.—2nd May, 1883. 

| Miladen, Sydney, Now South 

ew 
Wales.—3rd May, 1883. 


Patents on bes the badd Duty of £50 


1765. Frap, A. T. Angell, London. 


—30th 

1772. ty W. Smith, Barnard Castle.— 
30th April, 1880. 

1938, Skirt Waist Banps, E. K. Dutton, Manchester. 
—12th May, 1880. 

2198. Aurewno Paps, W. and A. Southall and T. 
Barclay, May, 18:0. 

1784. Stocks, B. and D. Wright, Laode. —lst May, 1880. 

1796. VenriLatTine Arr Brick, J. Gilmore and and W. R. 
Clark, Lower Norwood.—Ist Mey 1880. 

1817. Printine Cauico, C. H. Nevill, Manchester.— 


4th May, 1880. 
= a Carps, J. Nuttall, Heap Bridge.—4th 
a 
1840. Yecovcme Exectric Lieut, W. R. Lake, London. 
—5th May, 1880. 
1848. Fevrep Hat Bopies, W. R. Lake, London.—5th 


May, 1880. 

up Crocs, W. R. Lake, London.—3rd 
a: 

1834. or other 8. Mellor, 
Patricroft.—5th May, 1880. 

1963. Securinc SuHeet Metrat Coverines, R. Moss, 
Preston.—13th May, 1880. 

1965. Biotrine Paps, D. Wishart, Kilmarnock.—13th 


May, 1880. 
J. Howorth, Farnworth.—19th 
1828. | R. Lake, London.— 
4th May, 1880. 
Macuinss, J. J. Ragget, Aston.— 


for Wixpow Buinps, J. Stead, Carlisle. 
1888, CyLinp: J. ALF. Inchicore. 
ERS, Aspinall, 
1938. Recuiatinc the Frow of Water, &c., F. P. and 
E, J. Preston, and J. T. Prestige, Deptford.—i1th 
lay, 1 


Sronz, C, Moreing, London.—5th 


1846. Buackixe, &c, to the Surrace of 
Leartuer, A. M. Clark, London.— 5th M » 1880, 
1875. InonING  Macuuvzs, L. Lindley, N 


May 
for Looms, H. H. Lake, London,—s, 


1902. Carponic-acip Gas, J. H. Radcliffe, 
Oldham.—10th May, 1880. 

2081. Makino Borross Hory, W. P. Thompson, 
London.—19th May, 1880. 

1863. Frre-orates, J. M. ate May, 1880, 

1984. Makino QuEEN Drops an WECTIONERY, 
, jun, ae 1880. 


Patents on which Stamp Duty of £100 


T. Btafford, Salfe I 


rd.—Ist May, 1876. 
1004 of Sopa, E. Solvay, Brussels.—5th 
lay 
Canpowares of Sopa, E. Solvay, Brussels.—20th 
ey, 
1982, Steam W. Hartnell, Leods, 
May, 1876, 
ae Prates, J. P. Smith, Glasgow. —3rd 
1807, bay Sag &c., J. W. Girdlestone, Belvedere, 
ay, 
T. Henley, Plaistow.—9th Moy, 1 
2081. Enornzs, C. D. London.—17th 
Heaps for Macatwery for 
, Hemp, A. V. Newton, London.—30th May, 1876, 
1907. for Lockino Nots from WorKING Loose, 
Ww. t, Sheffield.—6th May, 1876. 
1912. Brick Macuines, W. L. Gregg, Chicago, U.8.— 
191, Brean Ex J. Musgrave and A. Smith, 
Enotes, J. ve 
Bolton.—10th May, 1876, 


Notices of Intention to Proceed with 
Applications. 


(Last day for fling opposition, 25th May, 1888.) 
5429. Srorace of Grain, K. J. Dance, Kent.—14th No- 


vember, 1882. 

6192. Bavsnixe Harr, F. Willoughby, Heaton Norris. 
— 28th December, 1282. 

6207, ATTACHING FALSE Corrs, F. 8. Turner, London. 
—29th December, 1882. 


6210, Repgatino Actions for Pranorortes, E. 
—Com. from A. Lexow.—29th December, 1 
6217. J. Harrington, Coventry.—29th De- 
cember, 1882. 


6231. ConsTRUcTING Steam: “TRAPS, J. J. Royle, Man- 
chester.—80th December, 1882. 

6233, ORNAMENTING ARTICLES in Grass, W. B. Fitch, 
Deptford.—80th December, 1882. 

6234. Furwaces for MELTiNe Grass, W. B. Fitch, 
Deptford.—30th December, 


1 
6235. ELECTRIC ARC Lamps, W. B. Fitch, Deptford.— 


, 1882. 

6237. Evecrric’ Lamps, W. R. Lake, London.—A com- 
munication from R. Mondos.—30th December, 1882. 
7. Feepino Paper to Paintina Macuines, F. Hoyer, 

Liverpool.—lst January, 1883 
11, E. J. James, London.—1st 
January, 1883, 
18. Locomotive Enoing*, H. Simon, Manchester.—A 
communication from C. —Ist Jan 1883, 
24. Generation, &c., of Evecrricity, J. 8. 
London. —1st Janua , 1883. 

26. Srinnine, &c., F. enkin, Edinburgh.—A commu- 
nication from J. A. Ewing. ond January, 1883, 
Waste Heat, W. Hall, Cardiff.—2nd 

january, 
30. REFRACTORY &c., J. Williams, Liver- 


| 
Ivory, 8. Hahn, Berlin.—2nd January, 


85. Cortina Wires on Boarp Sup, W. H. Harfield, 
London.—2nd January, 1883. 

89. Cannons for Iscanpe-cent Evecrric Lamps, J. 
Wavish, — Gate, and J. Warner, London.—2nd 
January, 188 

Jeary, H. Ularke, Leicester.—8rd 

lan 
Woop, T. Andrew, London.—3rd January, 


252 Rartway Car Brakes, H. J. Haddan, London.— 
A com. from J. Mallinckrodt.—16th January, 18838. 
262. Cork Jackets, H. H. Lake, London.—A commu- 
nication from E. R. Cogswell.—16th January, 1883. 
ay Cuains, W. Ralston, Manchester.—17th 
402 ELEVATED Sinote Line Rattways, A. M. Clark, 

London.—A communication from H. Carpen' 


ter.— 
24th January, 1888. 

461. CanBoretrep Arr for Licutino, &c., H. H. Lake, 
London.—A communication from J. Blondel.— 
27th 3 

M. MacLeod, Malmesbury.—15th 


960. Governors for RecuLatine Sream, M. 
London.—A een from J. 


—2lst February, 1 
1029. Hoops for Picks, T. Brown, Sheffield. 
26th February, 1 


1560. Pomp, J. E. Hodgkin 


communication from M. Neuhaus.—27th M 

1612, CLEANING of Carn AXLEs, 
Mitchell, New York.—30th March, 1 

H. Cl m.—8rd A 


egg, 
1667. Vessets for HoLpine O1L8, Fowler, Bradford. 
—8rd April, 1883. 
1671. Atracnina Hanpies to Cutiery, G. T. Tuke, 
heffield. —8rd April, 1 
1740. AppLyinc Brusuzs to com Ma- 
, and J. C. Walker, 


‘1758. AMALGAMATING APPaRATus, A. K. Huntington 
d W. E. K 
w.—l4th A 


2110. Expiess Banp Macuryes, R. B. Sanson, 
London.—26th April, 1 


(Last day for filing opposition, 29th May, 1888.) 
28. Denotina of Coat, T. Rowan, Lon- 
2nd 
87. CuronocrarH, A. G. Golay, Switzerland.—2nd 
January, 1883. 
42. VenTILaTino Rattway Carriacgs, J, Livesey, Lon- 
don.—3rd January, 1883. 
lanuary, 1 
49. “ELECTRIC Macuines, T. Rowan, Londen, 
and 8, Williams, Newport.—3rd January, 1 


68. ApsusTABLE Spanner, J. Malin, Sheffield.—4th 
January, 1883. 

64. ASSISTING &e., of B. J. 
Cocker, Sheffield.—4th Ji 

anuary, 

80. Tonos, C. Carter, Battersea.—5th Janu- 
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46s. 6d.; Quarter, 48s. 3d. and 46s. 3d.; Govan, Ae 
at Broomielaw, 486. 6d. and 46s. 6d.; Shotts, | from the Jounal of the Commissioners of 
at Leith, 63s. and 56s.; Carron, at Grangemouth, pote 
tk gy: selected, 57s. 6d.—and 48s.; | *,* 2 has come to our notice that some applicants of the 
Kinneil, at Bo'ness, 48s. and 47s. Department, for Patent 
i we ca! much unnecessary trouble annoyance, 
Ardrossan, Sts. 3d. and both to themselves and to the Patent-office officials, by 
4 + ce oe giving the number of the page of THE ENGINEER at 
Are 08. | which the Specification they require is referred to, instead 
7s. 6d. to Philadelphia giving the proper number of the Specification. The 
and Baltimore, and 10s. to New Orleans. mistake has been made by ing at THE ENGINEER 
Index, and giving the numbers there found, which only ques 
refer to the pages, in place of turning to those vages and 
connection with the ship! ing e. me | /inding the numbers of the Specification. 
makers are, however, complaining that prices are selena 
too low. Iron angles are from £6 2s. 6d. to Applications for Letters Patent. 
2286. 
Edbrooke, Liverpool. 
2287. Currine Metats, W. W. Hulse, Manchester. 
2288. Frames for Hoipine Bort ies, J. Walker, Sheffield. 
2206. Ciasrs for GanMEnrs, H. J. Haddan— (LD. 
Minor, Washington, U.8.) 
2207. Preventine Horses from Getrine Suy, G. W. 
von Nawrocki.—(@. Wille, Germany.) 
2208. Se.r-actine FLusHine Apparatus for FLusHing 
2241. Furwaces for Steam Boiters, F, C. Glaser.—( 
A. Petzold, Berlin.) ‘ 
2242. Apparatus for Catcuine S007, F. C. Glaser.—(C. 
1912. CARBONATE Srrontia, W. A. Rowell, New- 
castle-on-Tyne —1l4th April, 1883. 
Pr 1920. ARMouR PuatzEs, J. W. Spencer and W. Bag- 
2256. Stores, H. J. Haddan.—(J. A. Houston, U.S.) 
2257. Harnzss, E. Edwards.—(P. J. Grandy, France.) 
2258. CHronocrapHs, A. H. Arnold and F. H. 
Huguenin, Geneva. 
CUTTING STONE, M, Kellow, 
81. BuckLte Locks, W. A, Shaw, Nottingham.—6 
January, 1883. 
90. Inxstanps, F. Wirth, Germany.—A communica- 
tion from H. Meidinger.—6th January, 1888. 


May 11, 1883. 
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114. Sappxes of Biovovxs, J. B. Brooks, Birmingham. 
—9th January, 1883, 

168. Toots for Suearino, T. Perkins, Hitchin, and 8. 
Gilbert, Wansford. —llth January, 1883. 

192. Dovsiinc, &c., Macuines, P. Smith and 
Ambler, Keighley. 19th January, 1883. 

254. Porous A. Frank, Germany. 
—16th January, 1883, 

983. Firtina Screw &. A. Morris, Lon- 
don.—17th January, 1883, 

406. Carpet Linina, A. Bruckner, London.—25th 
January, 1883, 

459. Secr-actina Covptines, W. Stableford, Oldbury. 
—27th January, 1883. 

766. Exricaino Gas, A. Perkins, London,—1l2th 
February, 1883. 

1010. Evoines, C. H. Andrew, Stockport.—24th 
February, 1883. 

1163, TreaTiInG Potmonary, &c., Arrecrions, J. T. 
Dean, London.—A communication from H. Water- 
mann.—5th March, 1883. . 

1580, Fasrentncs for Guoves, &c., E. D. J. Neupert, 
Germany.—23th March, 1883. 

1603. Currers for Borina Macuines, J. Wade, Halifax. 
—80th March, 1883. 

1625, ‘APPLIANCE to Srramsnips to Nucury Errects of 
CouLisions at W. N. Smith and R. R, Swann, 
London.—381st March, 1883. 

164. Workina Batrerigs, J. 8. Sellon, 
London.—2nd April, 1 

1673. SulpHURIC ACID, Garroway, Glasgow.—3rd 
A 

Beamer Minerats, J. H. London.—A 
com. from N, W. Condict.—10ch April, 1883. 

1816, Propucina Fresu-water by J. 
Kirkaldy, London.—10th April, 1888. 

1819. Stzam Borvers, W. R. Lake, London.—A commu- 
nication from G. Stollwerck.—10th April, 1883. 

1875. Paeventino Waste of Heat, E. Maw, Liverpool. 
—18th April, 1883, 

1913, Drivina Gear, F. Jenkin, Edinburgh.—1l4th 
April, 1883. 

2074. Borten Cieaners, J. F. Hotchkiss, Plainfield, 
Y.8.—24th April, 1883. 

2084. Wire Rope, H. H. Lake, London. os communi- 
cation from C. C. Colby.—24th April, 1 

2035. Makino Corpacg, &c.. H. H. London. —A 
communication from J, Solman.—24th April, 1883. 

2143. Ciinometer Compass, W. R. Lake, London.—A 
com. from E. F. MacGeorge. —27th April, 1883. 

$204. Ececrric Raitways, 8. Pitt, Sutton,—A commu- 
nication from L. Daft.—lst May, 1883. 

2205. Dynamo Macuives, 8. Pitt, Sutton.—A commu- 
nication from L. Daft.--lst May, 1883. 


Patents Sealed. 
(List of Letters Patent which passed the Great Seal on the 
5th May, 1883.) 
5288. Rerinina Cast ine, J. Wetter, New Wands- 
worth.—6th Nove: 
5291. ,WooL, Turner, Bradford.—6th No- 


5294. for Sprrits, &c., J. Blum, London.—6th 
Now 

5296. TAPPING Casks, &c,, G. W. von Nawrocki, Ber- 
lin.—6th November, 1882. 

5299. Finisuino INTERIOR of -waRE, J. V. 
Hope, Wednesbury.—6th November, 1882. 

$304, Dynamo, H. ‘Mayhew, London. 

Ne 


5:08. CLEANING Graix, W. R. Lake, London.—7th No- 
vember, 1882, 
5310. CooKina Ranoegs, J. G. Whyte, Bo'ness.—7th No- 
1 


vember, 1882, 

Mitt, W. R. Lake, London.—7th Novem- 

5319. Comurna Woot, &c., J. H. Whitehead, Leeds.— 
7th November, 1882. 

5324. Orwamentinea Grass, A. J. Nash, Wordsley.— 
8th November, 1882. 

5335. Toot-HoLpers, J, Allan, Brooklyn, U.S.—8th 
November, 1882. 

Sarety Lamps, T, Thomas, Ynishir.— 


er, 1882. 

5383. Water Suppty of Barus, J. J. Tylor, London.— 
11th November, 1882. 

5886. A. J. Lehmann, West 
Hartlepool.—11th 1882. 

5483. . Fischer, Germany.—18th No- 
vember, 1 

J. L. Clark, London.— 

th November, 1882. 
ImttaTine LEATHER Fasrics, H. Loewenburg, 
don.—2ist November, 1882. 

5556. Brarecu-Loapino Guns, W. R. Lake, London.— 
—22nd November, 1882. 

5557. Trimmina Sotes of Boots, J. Keats, Bagnal.— 
—22nd November, 1882. 

5561. Courtina Apparatus, A. 8. Mildred, Middles- 
brough-on-Tees.—22nd November, 1 

5575. Tatiow, C. D. Abel, London. -- 
28rd November, 1 

5771. Screw ll of Vessers, A. M. Clark, 
London.—4th December, 1882. 

5845. Heevina Boots, &c., J. Keats, Bagnal.—7th De- 


cember, 1882. 
21. Gas Motor Esoings, J. R. Woodhead, Leeds,—1st 
January, 1883. 
Meraiic H. Hewitt, Birmingham.—26th 
686. &c., T. Walker, Whitstable.—7th Febru- 
883. 


ary, 
827. Governors for Steam Esotnes, J. Whitley, Leeds. 
—15th February, 1883. 
866. Hat-preesino Macuines, H. C. Birley, London.— 
16th February, 1883. 
927. SROONDARY Batreries, O. J. mas and J. 8. 
Pattinson, Liverpool. —20th 
944, from A. E. Scott, London. 
—20th February, 1888. 
(List of Letters Potent which the Grout Beak on the 
8th May, 1883.) 
4707. Sranp for Bicycies, G. E. omg and J. 
Walton, West Bromwich.—3rd 
= Pisrs, G. G. Page, and R. 
unn, Salisbury.—24th October, 1882. 
5858, Carsons for Exxcrric H. C. B. 
Shalders, London.—9th November, 
5354. Srastcuina ‘TEXTILE Fasrics, J. Littlewood, 


1 

5858, Bakino Ovens, E. A. Brydges, 
Upton.—9th November, 1882. 

5362. Lamps, J. Ungar, London.—10th November, 1882, 

5870. Packine Farsit Meat, W. P. Thompson, London. 
—10th November, 1882. 

5876. Guarps for’ CircutarR Saws, J. Wetter, New 
Wandsworth.—11th November, 1 

5377. Bats for Games, J. Wetter, New Wandsworth. 
—I1lth November, 1882. 

5880, Vatves, F. P. and E. J. Preston, J. T. Prestige, 
A. T. Cornish, and W. G. Simmons, ‘Deptford.—lith 
November, 1882. 

5387. Reoutatina ELEcTRIC P. R. Allen, 
London.—11th November, 1882. 

5388. Compounns of A. Parkes, Bexley. 
—1lth November, 188! 

5389. SuSPENDING, = Heavy 8. Sugden, 
Woodford.—11th November, 

5392, Recerracies for Hall, Sheffield.— 
18th November, 1882. 

5896. Mower Corrers, T. H. Gillott, 

—18 1882. 

5399, Meraiic a: Huntington, London,— 
13th November, 1882. 

5413. F, O. Schmidt, Berlin.— 
—13th November, 1882. 

5414. ELECTRICAL Currents, P. R. Allen, 

ITHOGRAPHIC STONES 
—15th November, 1882,” 

5444. Wen printina Macnines, Sowler and W. 

Pattison, Manchester.—15th November, 1882. 


5445. OnNaMENTAL TiLes, J. Wetter, New Wands- 
worth.—15th November, 1882. 

5474, Macuines, W. W. Taylor, Ripon.—17th 
November, 1882. 

5491. J. Wetter, New Wandsworth.—18¢h No- 


5514. Maximo Cast Tuses of Gotp, &c., T. Morgan, 
don.—20th November, 1882. 
5518. Evecrriciry, C. D. Abel, London. 
November, 1882. 
5519. INTEGRATING Apparatus, J, Imray, London,— 
ove: 
5582, LITHOORAPHIC H. J, Haddan, London. 
—2lst November, 1882. 
5536. Poriryinc Town Sewacr, P. Jensen, London.— 
21st Novenbder, 1882. 
5547. MovaBLe PARALLFLOGRAMIC A. 
Zwierzchowski, Paris.—22nd November, 1 
PLovcus, 8. Pitt, Sutton. —23rd November, 


soon H. J. Haddan, London.— 
24th November, 1882. 
5594, DyNaMO-ELECTRIC Macuines, C. D, Abel, London. 
—24th November, 1882. 
CoNnsTRUCTING Sroves, F. Greatrex, London.— 
24th Novem 882. 
_ SHARPENING Saws, W. R. Lake, London.—25th 


‘ovember, 1 

tat Forxs, &e., H. J. Allison, London.—28th Novem- 
er, 1882. 

5692. CoLovrine Marrers, I. Levinstein, Manchester. 
—30th November, 1882. 

5819. Gas Motor Evatnes, G. Whittaker, Manchester. 
—6th December, 1882. 

5900. Toon used as Spanner, &c., W. R. Lake, Lon- 
don.—9th December, 1882. 

PIECES of &c., O. W. T. Barns- 


2. 

6108. Vv ELOCIPEDES, R. Fletcher, near Preston.—21st 
December, 1882. 

Gas A. M. Clark, London.—22nd Decem- 
er, 1 

6180. Paper Boarp, 8. H. Hamilton, Bushnell, U.8S.— 
27th December, 1882. 

6228. TELEPHONIC TRANSMITTING J. 
Imray, London.—30th December, 1882 

79. Propuctne Marrers, ©. D. Abel, Lon- 
don.—5th January, 1883. 

547. Gavogs, J. Dewrance, London, —Ist Feb- 
ruary, 1883, 

566. PROJECTILES for Onpwance, A, Longsdon, London, 
—last February, 1883. 

664. Bett Fasteners, C. D, Abel, London.—6th Febru- 


ary, 1883. 
683. —— Paps, W. R. Lake, London.—7th Febru- 
1 


movable, The arc is struck by the action of two 
gripping a attracted to the cores of two electro- 
ets in the main pe ee when the current 


the carbon is gripped As the arc lengthens 
the grip of the ve 5" leugthened, and the carbon 
feeds by gravity. lous modifications of this plan 


are descri aad iiuateated. The improvements in 
dynamo machines consist in placing the armature 
within the poise of the field magnets at each end, 
instead of causing it to revolve in front of them. The 
action of the dynamo is the same as that described in 
inventor's patents, No. 5137, 9th December, 1880, 
and 130, 10th January, 1882. A mercurial commuta- 
tor ne short the alternate currents generated 
is also descr: 
4138. AND APPARATUS, G. 
Nobles, Paddington.—30th August, 1882. 
The apparatus is designed so as to be att hable to 


not only indicate the person who calls, but will show 
also who or what is wanted. 
4852. Manuracrure or Ececrropes, W. Sinnock, 
New Cross-road.—13th September, 1882. 2d. 
This relates to means of manufacturing metal elec- 
trodes by which the same are perforated with numer- 
ous holes, so as to offer a large surface for action. 


4377. Macuines, &e., L. Silver- 


man —14th September, 1882.—( Not pro- 
ceeded with. ) 
This relates more especially to an improved ag 
bobbin or cop to be loyed for the ti 


what is known as the under or lower thread ; also = 
the shuttles for carrying such bobbins or cops "through 
the loops formed by the upper thread, and: to ce 

modifications in sewing machines to adapt them to 
the employment of the said thread bobbins or copsand 


every description of water-closet, urinal, sink, or 
drain, where other similar appliances cannot be so 
effectively or conveniently fixed, and to operate in 
such a manner as to measure a charge of disinfecting 
fluid for injection into the closet pan, urinal, sink, or 
drain each time the valves or taps are 


4220. EvecrricaL or STEAM AND OTHER 
Power Encines anpD Pomps, &., A. W. L. Reddie, 
Chancery-lane.—5th September, 1882.—(4 communi- 
cation from A. Krdszaand J. Schaschl, Gratz )—(Not 
proceeded with.) 4d. 

Two solenoids are made to ect on two cores con- 
nected with the valve of an engine, and the reciprocal 
motion thus obtained is utilisea to regulate the speed 
of the engine. 

4248. GaLvanic G. C. V. Holmes, Sussex- 
place,and & H. Bmmens, Argyll- -street,—6th Sep- 
tember, 1882, 6d. 

This relates to improvements in batteries by which 
a higher electro-motive force and stronger current is 
obtained, and partly to improvements on the pro- 
visional specification of 8. H. Emmens, No. 4147, 30th 
August, 1882. The inventors use peroxide of lead 
powdered or in cakes, Bay yay in a porous pot as one 
element, and zinc or lead in a solution of sulphuric 
acid in an outer pot as the —_ electrode. Other 
combinations are also descri! 

4260. Evecrric Governors ror Steam Encrngs, &c., 
A. Blechynden, Newcastle-upon-Tyne.—ith Septem- 
ber, 1882. 10d. 

This relates to various methods of actuating the 
valves of steam engines and the dampers of boilers by 
means of electricity, so as to control the speed of the 
former. 

42770. Apparatus ror GENERATING ELEcTRiciTy, &c., 
W. R. Lake, London.—7th September, 1882.—(A com- 


ary, 

705. COLOURING arene, I. Levinstein, Manchest 

1883. 
724. CARTRIDGES. for FrirE-arMs, W. 
ner, London.—%th February, 1 
973. Macuings, J. Hopkinson, Lon- 
—22nd February, 1883 

1818. MAcHINEs, H. H. Lake, Lon- 
don.—12th March, 1883. 

1347, DYNAMO-ELECTRIC Macuryes, H. Lake, Lon- 
don.—13th March, 1883. 

1875, Macuixes, H. H. Lake, Lon- 
don.—14th March, 1883. 


5525, Py 2386, er 8261, 6d.; 4138, 6d.; 4301, 6d.; 
4305, 4d.; 4323, 44.3 4330, 6d.; 4339, 6d.; 4340, 1s, 6d.; 
4377, 2d.; 4887, 2d.; 4891, 6d.; 4394, 
4400, 6d.; 4403, 4409, 6d.; 4412, 6d.; 4413, 2d.; 
4415, 6d.; 4416, 6d’; 4117, 6d’; 4419, 6d.; 4421, 8d.; 
4422, 6d.; 4423, 4d.; 4494, od. 4425, 2d.; 4426, 2d.; 
4429, 2d.; 4430, Gd.; 4431, 6d.; 4432, 2d.; 4433, 6d.; 
4434, Qd.; 4435, 4438, 6d.; 4441, 2d.; 4443, 
4444, Qd.; 4445, 4447, Gd.; 4451, 4457, 8d; 
4461, 2d.; 4462, 6d.; 4463, 2d.; 4484, 2d.5 4465, 4d.; 
4469, 2d.; 4489, 6d.; 4497, 4d.; 4510, 6d.; 


25 
AR: 


Patent-office on receipt of the amount of price and 
pestiee. Sums exceeding 1s. must be remitted by 
‘ost-office order, made payable at the Post-office, 5, 
High Holborn, to Mr. H. er Lack her Majesty's 
Patent-office, ‘Southampton-b Ch lane, 


ABSTRAOTS OF SPEOIFIOATIONS. 
Prepared by ourselves 'y for Tue ENGINEER at the 
office of Her Majesty's Commissioners of Patents. 


2396. Lamps Feepers, &c., J. H. Radcliffe, 
Oldham.—22nd May, 1882. —(Provisional protection 
not allowed.) 8d. 

The articles are manufactured in cast iron, cast iron 
made malleable, and cast iron made malleable in com- 
bination with rolled metals. 

3261. anp TwistINo, J. Myers and B. Berry, 
Bradford —10th July, 1882. 6d. 

This relates to an ieagnired construction of rings. 
The rings A are made with inside circular projecting 
rings or flanges B; the said projecting rings or hae 
are formed on tops of ordiuary rings, so that the 
yarn D is made to pass under the bottom edge of the cap 


in the usual way, and over the top edge of the ring or 

flange B before winding on to the bobbin F or spool ; 

and the yarn in passing from the ¢ap H over the ring 

edge B or from the twizzle or s or the flyer to 

the bobbin or spool, gives an uniform dragon to the 

am = on the bobbin or spool, and with less 
ooning. 


o>. Lamps, &c., @. Holloway, and }, 


S. Gedge, Westminster, executors of W. T. Henley, 
Plaistow, deceased, 28th Jul July, 1832. 18. 2d. 

This relates to arc lamps and dynamo —— In 

the inventor's arc lamp the upper carbon only is 


tion from B. Brard, La Rochelle, France.) 


mis invention is based upon the fact that when a 
bath of melted nitrate is brought into contact with 
incandescent carbon a current is obtained. ‘fhe 
inventor forms his generator as follows :—He makes 
bricks of a compound of wood charcoal and coke of a 
density higher than wood charcoal but lower than 

coal, Within these bricks are enclosed fine copper 
wires, which are united at one end where they form 
the negative pole. On one face of the brick is applied 
a thin sheet of nitrate, melted into the form of a 
tablet and din ani ting cover of asb 
paper or the like. This sheet also contains copper 
wires, which are united at one end to form the tive 
pole. On causing one of these bricks to burn a current 
is set up between the nitrate and the carbon. 


4801. Macurnes ror DistrisuTinc WaTER OR OTHER 
J. Foot, Hammersmith.—9th September, 


6d. 

A pel is connected to and coiled round a reel 
fitted to a frame on wheels, in such a manner that 
when the free end of the hose is connected with a 
supply of water, the water pass through the 
entire length of hose—the whole or part of it being at 
the time coiled round the yo ges 
through a revolving elbow joint, and thence to 
delivery jet. 

4804. Execrric Lamps, J. G. Statter, Snapethorpe, 
near Wakejield.—9th September, 1882.—{ Void.) 4d. 

relates to the regulation’ of arc lamps. The 
upper carbon holder consists of a rack, in which gears 

a pinion fixed upon a spindle, on which revolves the 

armature of a continuous current dynamo. This 

armature is in the main circuit, and the tion is 

effected by the weight of the upper car holder 

acting against the tendency of the armature to separate 

the carbons, which tendency is regulated by the resist- 
ance of the arc, 

4305. TeLerHone RECEIVERS OR TRANSMITTERS, C. 
Teske, Wandsworth.—9th September, 1882 
proceeded with.) 4d. 

This relates to the construction of receivers or trans- 
mitters in which the diaphragm is dispensed with, 
and the vibration of the electro or permanent magnet 
itself is utilised for reproducing speech. 


4816. Szconpary or Srorace Barreries, F. J. 
Cheesbrough, Liverpool.—1lth September, 1882.—(A 
Srom A, K. Eaton, Brooklyn, New 


The inventor prepares his plates as follows :—Two 
pieces of zinc are covered on one side with varnish to 
protect the surface. One is then placed with the un- 
protected side uppermost in a shallow tray; a thin 
sheet of lead is he cor on this, and the other zinc plate 
on this again, with its unprotected side downwards. 
A saturated solution of acetate of lead is then poured 
jc until the lead plate is covered. By this means the 

thin lead plate becomes covered with an envelope of 
ngy lead. After having been thus prepared the 
Plate te is washed and pressed b sheets of asbest 
paper and placed in acell ready for use. The thin lead 
plate mentioned above is perforated before being put 
between the zinc plates. 


4823. Parcument, H. Hymans, ‘Stepney 
Green.—12th September, 1882. 4d. 

The inventor claims the treating of vegetable parch- 
ment or parchment paper with a Seen a of carbonate 
of potash or caustic potash or of glucose, either alone 
or in combination with oleic or stearic acid—used 
either singly or together—and with glucose, gloy, or 
any other suitable equivalent. 

4830. Looms ror Weavino, &c., T. Blezard, Podi- 
Hg and W. Nelson, Darwen.—12th September, 1882. 


This. relates, First, to an arrangemsnt of tappits and 
levers for operating the healds when weaving twills; 
Secondly, toan arrangement of brake which : appli- 
cable also to other machinery ; Thirdly, to an arrange- 
ment of mechanism for preventing cracks or thin 
places, which are apt to occur in woven fabrics 
whenever the loom stops for want of weft; Fourthly, 
to apparatus for indicating the length woven. 

4339. ManvracturE or Wire Carp Points, 7. 
Morgan, London.—12th September, 1882.—(A com- 
from F, Gillet, Aix la Chapelle, Germany.) 


Thia relates partly to the method of shaping or 
grinding excavations on une or both sides of the wire, 
and cutting it in the middle of the excavation, thus 
forming sharp points. 


4340. 8. and W. Lamb, 


This to it in for the 
production of “fashioned.” knitted = By this 
the y be carried 


on with the knitting, the: 

taking Place at either selvage alternately during the 
m of ‘ing courses of knitted work. 

4850. APPARATUS FOR Visvatty Inpicatine 


FOR NAVIGATION, U. Green, 
—lith 1882.—( Not pro- 
with.) 2d. 


This relates to the passage of balloons, &c., with 
their propelling mechanism and load in the air between 
any two points by meansofa drum or pulley engaged ina 
rope or ropes stretched loosely along, or supported at 
joints above the surface of the ground, in such a 
manner as to allow of a portion of the ro bo terns con- 
tinuously taken up and dropped during 
4391. Secoxpary Barrertss, N.C. Cookson, Newcastle- 

on-Tyne.—15th September, 1882. 

This relates to the preparation of plates. The 
inventor puts molten lead into a deep vessel havin, 
an orifice at the bottom pierced with a number of 
holes. The weight of the lead causes it to be forced 
through these holes, when it becomes consolida 
into very fine filaments. These are gathered by a 
revolving drum, and can be interlaced one with the 
other or not as desi The resulting fabric is then 
compressed and applied to a sheet of ordinary lead. 
4394. Front or Surrts, G. W. von Nawrocki, Berlin. 

—15th September, 1882.—(A communication Srom 
Messrs. 8. Stern and Son, Bielejield, Germany.)—( Not 
proceeded with.) 2d. 

The st shirt is made with a sort of double front, con- 
sisting of two front flaps, which can be used one after 
the other, and which, without ding to be buttoned, 
remain in their proper position. 

4897. Ore CRUSHING AND AMALGAMATING MACHINE, 
&. September, 1882.—{Not pro- 


wii 2d. 

This relates to a machine provided with two discs, 
one working over the other. 

Try From Scrap OR Waste Mert, 

Abel, London.— 15th & 1882,—(A com- 

FP. A. Reinecken and L. Poensgen, 
Diisseldorf.) 6d. 

The separation of tin from scrap or waste metal is 
effected by means of a liquid which dissolves the tin, 
and by means of a series of revolving drums, through 
which the metal is made to pass consecutively and 
automatically, whereby labour is economised and a 
very perfect of the tin insured. 


4408. Prorection or AND PAPERS FROM 
Fraup, S. Pitt, Sutton.—15th September, 1882.—(4 
communication from P. A. gt Paris.)—( Not 
proceeded with.) 2d. 

The object is the protection of postage and other 
movable stamps from attempts to remove the obliterat- 
ing marks. 

4409. Apparatus ror “Coupitinc” Rattway CaR- 
&c, Brockelbank, London.—l6th Sep- 


The inventor claims, First, forming the hook of the 
draw-bar with a stop or projection, and jointing the 
coupling hook to the draw-bar in such manner that it 


will be supported in coupling position by the said stop 

or peojection: Secondly, the improved counting hook, 

= rising a head with two prongs F connected by a 
single shank C with a bifurcated portion D. 

4412. Lockine Pornts anp SIGNALS BY 
A, Hudson, Bradford.—l6th September, 


This relates to means for locking and unlocking 
points and signals by the passage of the train. To 
carry the invention out, two sets of magnets are con- 
nected to batteries fixed in a signal cabin. One set of 
magnets is fixed to the ground, the other 
allowed to work loose in connection with a rod an: 
she near to the side of ra 
so wv of the train in passin over depress 
it, allowing the to be “ and 
a spring bolt to enter a hole in a sliding plate, thereby 
locking the signal, until the train has over a 
similar lever near the next signal cabin, by which the 
circuit is broken, causing the magnets to separate and 
the spring bolt to be withdrawn. 

4413. Fasrenincs or Tres anp Scarves, H. Lenn, 
pest Hill.—16th September, 1882.-(Not pro- 
ceeded with 

The object is to prevent ties or scarves from rising 
above the band of the collar, and keeping them from 
moving from the position in which they ought to 
remain. 

4415. Avromatic RecuLaToR FoR REVERSING THE 
Motion or LeatHer Rotting Macuings, Wilson, 
Exeter.—l6th September, 1882. 6d. 

The inventor claims an arrangement for automatic- 
ally reversing the motion of leather rolling machines, 
consisting of rollers or feelers, arranged so that they 
are alternately caused to rest — the leather and 
travel in front of the roller, and upo: over the 
edge of the leather the feeler in front of the direction 
of travel of the roller is caused to drop automatically, 
the motion so obtained being utilised to act upon any 
suitable arrangement of reversing mechanism. 

4416. Increasing THE ILLUMINATING PowER oF Gas, 

, 4. M. Clark, London.—l6th September, 1882.— 
(4 communication from V. Popp, Paris.) 6d. 

This relates to a system of lighting by mixing air 
or other gaseous supporter of combustion with illumi- 

nating gas or other hydrocarbon gas or vapour in 

suitable proportions, and burning the mixture at a 


ca Sienats, B. J, B. Milis, 
—12th September, 1882.— LP communication from J. 
U. Mackenzie, New York) 10d. 

This relates to’ visual indicators for use with tele- 


phonic, telegraphic, or other apparatus, which shal. 


in a burner of special construction. 
CiurcHes, W. A. Barlow, London.— 
th September, 1882. 4 communication from T. 
Dainiet Wurtemburg.) 6d. 
The coupling consists essentially of two friction 
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bodies, the driving parts and the driven part, which 
441 


are keyed on to their shafts, and thus prevent their 
moving in lengthwise direction. 
4419. Evecrric Arc Lamps, J. Brockie, Brixton.—16th 
September, 1882. 6d. 
- This relates to the combination of a dash wheel filled 
with mercury or other similar substance, with the 
movable carbon in are lamps, so as to regulate its rate 
of descent. The wheel or drum is divided into a 
number of partitions, which communicate with one 
another at the axis of the drum, and gears into the 
the upper carbon holder. The core 
solenoid is made to me 4 small 
a to which the drum is fixed, and whi Po 
into the above-mentioned rack, by means of a 
and cam, and in this way the carbons are separated. 
4421. wt TELEPHONIC Apparatvs, A. C. 
— and H. A. C. Saunders, Old Broad-street.— 
6th September, 1882. 8d. 
This relates to improvements in telegraphic or tele- 
ic which ts are applicable 
where several subscribers make use of one line wire 
for communication as described in the present inven- 
tors’ former patent, No. 1896, 1882. The object of the 
present invention is to simplify the use of the system 
there described, and consists principally of means for 
sending currents automatically into the line. 
4422. TeLeruonic TeLecrapsy, C. A. aw and J- 
Mathieson, 16th September, 
This h with 


relates to bination of a teleg: aww 
a Bell Saleen for military urposes. e key 
operates upon an armature, which it causes partially 
to rotate in front of the poles of a permanent magnet. 
In this manner the movement of the key rotates the 
armature, and a current is sent to line, and received 
in the telephone, which remits clicks that can be read 
by the Morse code. The inventors also provide a coil 
insulated wire in a case, which can be hung on tele- 
graph wires. If the coil be connected with a tele- 
e, the currents passing along the wires will 
uce clicks in the latter, which can be read as before. 


4423. ComposiTion FoR THE PRESERVATION OF Woop, 


position designed to be used as 
a paint, either with or without the ordinary pigments. 
4424. Prevestine THE Deposit oF Sanp, &c., 
tn Rivers, &c., W.R. Lake, London.—16th September, 
1882.—{A communication from H. B. Har, wes, 
Rio de Janeiro, Brazil.)—(Not proceeded with 
Pipes are laid at the de 
tained. These pipes are 
be caused to issue therefrom in a number of jets, the 
action of which will keep the sand or mud from 
depositing within the range of action of the said jets. 
4425. Arracuinc Screw To Borrues, A. 


Nicholl, 16th September, 1882.—( Not pro- 
ceeded with.) 
The object is to or a means of ently 


perman: 

ig the stopper to the bottle, so as to prevent it 

lost when removed from the bottle without 
interfering with the screw action. 


4426. Pumps, T. Willoughby, Leeds.—18th September, 
1882. 2d. 


The bucket of the pump is composed of expansion 
rings or its, with valve or valves or lid or lids, 
fitted in or on the bottom of the bucket. 

4429. Iscanpescert Execrric Lamp J. 
wark Bridge.—18th September, 1882. 
—(Not Proceed 2d. 


the construction of the glass globes and 

fastening of the conducting wires therein. 

4430. Waren Cuosets, J. Imray, London.—18th Sep- 
from R. H. Lecky 
constructing the of a 

water-closet with a neck, havin 

covered by a valve worked by toggles. 

4431. Vottaic Barrerizs, A. Watt, Liver- 
plates by bjecting a stream 
ventor forms y su a 
of molten lead to the action (ek pe | of steam or air; 
the lead is thus disintegrated carried forward in 

lating Tele caught on board of 


—18th September, 1882.—(Not 


proceeded with.) 

The object is to provide means for bp a 
&c., on wearing apparel or upon articles 
character, such as whips, parasols, and the ke, or 
upon harness. 

4433. W. Spong, Lon- 
1 1892. 

This relates to the em it of a tray or slab, 
one time. 

4434. Gatvanic Barrerims, H. Emmens and 
Mason, September, (Not 


This relates to means for obviating polarisation, and 
a constant current of long duration, and is 


. M. Tate, Lon- 


4435. Cans on Boxes, J. F. Stoy, London.—18th 
This relates to the employment of a handle sliding 
in a groove. 


4436. Mareriat ror Part or Covertna, G. 
Church, Rhode U. September, 1882.— 
comm: A. EB. Brochett, Branford, 


&) 4d. 

Ths material is com 
holm caou' gum (rubber! percha gum, 
gum shellac, gum copal, and linseed oll. 

4438. Rotter J. W. Andrews, 
Whittlesea.—19th September, 1882. 6d. 


e at the same time 
quickly and easily released, so as to allow 
or other articles to be drawn up or let down. 


4441. Apparatus For Use 1x 
PLING Raitway VEuIcLEs, C. C. Braith 
September, 1882.—(Not with) 


This relates to an a tus used in coupling, in 
which a shaft, arm, or lever is vided with a device 
whereby the last link of a cons g chain attached to 
one vehicle may be grasped and passed over the 4 
of an adjoining vehicle, or may be lifted therefrom. 


4443. Comprvep Spape anv Pick, H. McC. Alexander, 
Coleraine, Ireland.—19th September, 1882.—({ Not pro- 
ceeded with.) 2d. 

This relates to a hinged combined spade and pick. 


4444. Nams anp Screws, S&S. Beaven, 
September, 1882.—( Not proceeded with.) 2d. 
This relates to the manufacturing of headless screw 
nails or wood screws from uniformly twisted triangular 
or fluted wire or rods, 


Gas Cuanpeirrs, E. Horton, Birmingham.— 
19th September, 1882.—(Not proceeded with.) 6d. 

, This relates to means for raising and lowering the 

and ts in using instead of the 

counterbalance weights and chain, a spring and wire 
rope. 

4447. TREATMENT oF BaRK FOR THE MANUFACTURE OF 

Papsr, &c., W. M. Riddell, London.—19th Septem- 


1882. 

This relates, First, to the treating or ening bark 
or spent bark when enclosed in a tank to the process 
of steaming and washing for cleansing and softening ; 
Secondly, subjecting such bark or a bark, after - 
has the and softening process. 
the action of a tearing roller contained Ls on a nde 
tight closed tank. 


4451. AppLiances FoR VENTILATING TRAMWAY CaAR- 
RIAGES, von Nawrocki, Berlin.—l9th 
September, Iss2.— A communication from Messrs. 
Dorn and Co., Hamburg.)—(Not proceeded with.) 2d. 

This relates to the employment of a ventilating, 
exhausting, or blowing fan, w causes an endless 
band containing edvertionnents to be revolved. 


4456. Macuixe ror Suear-cang, &c., 
T. D. Stetson, New York. —19th 
(4 communication from W. C. Dollens and @. H. 
Zschech, Indianapolis, U.S.) 10d. 

This refers to machines for harvesting sugar-cane 
Indian corn, and other crops which are usually planted 
in rows, and the stalks of which are to be cut at a 
more or less great distance from the ground, to be 
treated or utilised in the ordinary orany 


esired manner. 
4457. Laure ro Tux SHAFTS oF 
Lucas, Bir 9 19th September, 1882. 


This relates to the means of connecting lamps 


4461. Dywamo-ELEcTRIC AND MAGNETO-ELECTRIC 
Macuings, J. W. Swan, 

t of the 


ou the armature of a dynamo 
machine, which is designed to facilitate its con- 
struction. 
4462. &c., J. McPhail, London. —19th 
September, 1882. 


for preventing down 
4463. Burtonep Boors, Highbury Vale.— 
19th oye 1882.—{Not proceeded with.) 2d. 
This relates to an improvement in the uppers of 
wattened boots, and it has for its object to avoid all 
seam, both at the back and front of quarter. 
4464. Apparatus ror Drivinc Screw Pruzs, 7. 
Wrightson and W. Clark, Stockton-on-Tees.—19th 
September, 1882. 6d. 
This relates, First, to apparatus fer putting down 
screw piles consisting of a ring and crosshead 
ratchet on frictional pawls moved by mechanism on 


the crosshead ; Secondly, apparatus for pu down 
screw piles by'the application of of water or fluid under 
pressure. 


4465. FoR Manvracturine Biscuits, &. 
Podgorse, Austria.—19th September, 1882.— 
This relates to machinery for producing au utomatically 
and byte eee two or more strips of biscuit ready 
for baking. 


4467. axp Supportive THe or 


hic relates to th to the employment of casing — 
4469. Vases ror Fiowers, F. Barford, Hemel 
September, 1882.—(Not proceeded write) 


tend. 
The vases are made of straw plait, Sennett or 
Panama straw, combined with a flanged cup or 
pot to contain the flowers. 
4489. Gas Moror Enomves, F. W. Crossley, Man- 
chester.—20th 1882. 6d. 


September, 

The inventor claims an externally heated U tube, 
communicating by both its mouths with the space 
containing the combustible gaseous mixture, in com- 
bination with a plunger, and 
moved that, at the’ desired it 
causes a meg mixture to flow through the 
heated tu 


4496. Wire Nertine, M. 
Mennons, Paris.—20th com- 
munication from F. H. Monmon, near Paris. re 4d. 

This relates to a introduced into the 
mode of and hii wire 
by one mzchine of netting of different widths and 
different sizes of mesh ; as (with certain modifica- 
tions) to the simultaneous uction of several pieces 
of netting of one width one size of mesh. 

4497. Gas Lamps, J. London.—2lst Sep- 
tember, 1882. 4d. 

This relates to the construction and it of 
gas lamps, wherein the gas and air su the 
burners are highly heated by the flame. 

4510. Burwine O11s, J. Lon- 
don.— communication from 


lst September, 1882.—(A 
R. , Vienna.) 6d. 
ids the it of 
lamps with cylindrical wick oil, 80 as 


to increase the power and brilliancy of the flame by 
introducing into its middle a mixture of the com- 
bustible vapour of the oil with air. 
4587. Apparatus For REGULATING THE TRANSMISSION 
OF PowER FOR OPERATING THE BELLOWS OF 
Talbot, Blackburn.— 


bellows automatically when they become full. 

4589. Corser Busks anp a, A. Snow, Wash- 
ington.—27th September, commun 
fram C. A. Adams, U. 

The object is to 
may be turned around on the busk or steel, so that 
the busk may be withdrawn from the « corset material 


when it is desired to wash the latter. 
ManvractuRE OF PareR For Bank Nores, 
Saare Cerriricates, &c., J. H. Johnson, London.— 
September, 1882.—(A comm 
This consists in producing a 
employing the same in the 
5151. oF anp Stem, B. F. 
Go 


steel when cumpressed Bessemer 

process), subjecting the blast to the action of a cooling 

medium on its way from the blowing engine to the 
ten metal. 


5525. DYNAMO-ELECTRIC Macuines, W. H. Akester, | same 
17th Se 1882. 6d, 


in forming the drill with a diametric 


cnlargemen ong the edges thereof, and sub- 


This relates to improvements in dynamo hi 
which consist 


msist of several rings of 
soft iron wire, each ring having on it ae copper 
joutt coils combined with soft iron pieces ha po Fa 

and parts extending within the and 


6181. Vices ror Macurnists’ H. F. 
rooklyn.— 27th December, 1882.—(Complete.) 


This relates to im; vements in the apparatus for 
actuating the jaws. 

12'7. Looms ror THE or Vetvet, W. 

Gedge, London.—9th —(A communi- 

A + nd J. B. Poncet, Lyons.)— 


This ncipally, in an @ tus 
intended for the tension o! apn Secondly, in a 
tying up, whereby the us tying-up blows 

sed with ; Thirdly, in the sgptienien to the 

a? ae a weft feeder serving to pre it for the 
requirements of the taking in of the weft; Fourthly, 
in a novel mode of working the Jacquard mechanism. 
184. Rivertinec orn Macuines, W. 

Lake, London.—9th January, 1883.—(4 communica- 

from C. M. Platt, Waterbury, U.S.—(Complete.) 


This comprises an immovable receiver having sprin; 
jaws, a pivotted anvil-bearing arm united toa forked 
vertical lever by a link, an operating lever provided 
with a tripping device, dc. 

150. Spootinc Macaines, &c., W. K. Lake, London.— 
10th January, 1883.—(A communication from N. A. 
Baldwin, Milford, U.S.)—(Complete.) 6d. 

The chief object is the construction of a simple and 
automatic machine which will regularly and evenly 
lay the thread upon the spool in a positive and pre- 
determined quantity. 


od a, to the uisite 
diameter | of the drill, su 


2'75,356. Bavancep Nathan W. Con- 
dict, Jun., Jersey City, N.J.—Filed January 9th 


Claim. —() The combination of a slide valve with 
ce bars secured wi the valve chest and 
adapted to the back of the valve, substantially in the 


manner egg (2) The combination of a ite 
valve havin, d, with balance bars G G 
secured wi chest and to the 
valve and its wings, substantially in 
described. 


2'75,389. Srzam Enorne, Samuel B. Jarvis, Lansing, 
Mich.—Filed August 10th, 1882. 

Claim.—{1) In a steam engine, the combination, 
with two steam cylinders at an angle to each 
other, of a jacket surrounding both cylinders, a 4 
valve for governing t cer admission of steam to 
cylinders and for di these exhaust steam intoa 

between the cylinders, substantially as set 


204. Apparatus EMPLOYED IN THE CLaAss OF 
yey | B. J. B. Mills, London.—18th January, 
1883. from J. Pittiot, Lyons.)— 
(Complete.) 4d. 

The apparatus has for its object, by means of some 

—= determined primitive colours, to present to the 

e, in such manner as to enable jit to be ined ‘by the 

obe erved, diat A 

mixture, in various proportions, wo or a akan 

number of colours; and at the same time to indicate 

the exact proportion of this mixture. 

267. Macuines, J. Adams, Philadelphia.— 
1882. —( Com; 

This relates to several improvements in the general 
construction. 


. AtaRM Guns, W. Malvern Wells.— 
18th January, 1882.—(Complete.) 6d. 
The inventor proved alarm 
in the combination with the barrel of a com- 


plunger and striker, and the 
means for guiding and retaining it im posi 
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376,006. Execrric Grnrrator, Samuel J. Wallace, 


forth. (2) In a steam engine, two cylinders, set at an 
angle to each other and ied their 

or ends with a steam chest, 
its exhaust port leading directly into an ¢ 
chamber formed between the said cylinders, sub- 
stantially as shown and described. 


274,042. ror Mowine anp REaPinc 
Leonhart Hoffman, Tekamah, Nebr.— 
Filed December 30th, 1882. 

Claim.—(1) The sickie-eye A, having mortise a and 
slotted shank, in combination with the follower- block 
C, and means, substantially as described, for adjusting 
ra —. (2) The combination, with the sickle-eye 
me | a suitable , of the follower-block 

with flanges, said block adapted to fit 


ay 


sul as or 

specified. (3) 1 The A, having m and 

sides, in combination with the follower-block 

C, having wedge-sha) , and suitable means 


1st DRILL, 


and finishing the cuttirg edges of twist drills, the 
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THE IRON AND STEEL INSTITUTE. 

On Thursday afternoon, the 10th, a paper “On the 
Northampton Iron Ore District,” was read by Mr. W. H. 
Butler to almost empty benches, and three hours sufficed to 
despatch the business of Friday morning. There was 
a very small attendance. Mr. Samuelson, Pa wt was 
in the chair, supported by Mr. Bell and Sir Henry Bes- 
semer. The first paper read was by Mr. Stead, on a new 
method of estimating minute quantities of carbon in iron. 
This was a development of the well-known colour test, and 
the latter part of the Eee was a description of a 
very neat instrument, which we illustrate by the ac- 
companying engraving. In com>aring colour solutions 


there fare two methods of procedure. The first is 
that [generally adopted in making determination of 
the carbon by the acid colour process, in which the 
darker solution is diluted with water until the colours of 
the two solutions are equal in density—that is to say, 
until the colour is a per cubic centimetre. The diluted 
volume is then noted, and the amount of carbon read off 
is 0'l per cent. per cubic centimetre. In the alkaline 
method it is better to compare directly the relative 
density of the colour solution without dilution, and ascer- 
tain the lengths of the two columns of liquids, which, 
when examined from the surface, give the same depth of 
colour. The carbon in this process is, as com with 
the standard, inversely proportional to the length of the 
liquid column. If a fixed Jength of liquid column be used 
of the solutions of carbon and a variable standard column, 
then, by using a suitable standard solution, the carbon 
pe a be deduced from the length of the latter required to 

eacolour column equal in depth to the former and 
the percentage read directly from a graduated scale. The 
instrument as arranged ‘is made on this principle; it is 
extremely simple and easily constructed. It consists o} 
two parallel tubes, which may be of any suitable dia- 
meter, one of which is contracted at a point 9in. from 
the top, and is open at both ends. The lower end passes 
through an india-rubber cork to the bottom of a 40z, 
bottle, which contains the standard colour solution, A 
second tube of smaller diameter also passes through the 
cork into the bottle, the outside end of which is in com- 
munication with a large syringe. Just above the con- 
tracted part of the first-mentioned tube a small glazed 
cylinder of China clay rests. By pressing the syringe the 
liquid can be forced from the bottle below up this tube. 
The second tube is about Qin. long, and is closed at the 
lower end. At this end a small glazed clay cylinder is 
also placed. When this tube is placed parallel to the 
first, the lengths from the open upper ends to the flat sur- 
faces of the clay prisms is equal ineach. A small looking- 
glass at an angle of 45 deg. is tixed above the open ends of the 
tubes, and the standard tube is graduated into 0°01 parts to 
0°15 parts. Themethod of working with theapparatus is very 
simple. The colour solution to be compared is placed in the 
second tube, with which it is filled up to a certain fixed mark. 
It is only now necessary to squeeze the syringe, and force 
the liquid up the first tube until the colours in the two 
columns are equal, as can be seen by looking into the 
mirror above. The height of the standard solution is read 
off on the graduated scale, which will be the percentage 
of carbon in the steel or iron under examination. 

A paper by Mr. W. S, Sutherland, of Birmingham, on 
the production and utilisation of gaseous fuel in the iron 
manufacture, was then read. This was virtually a descrip- 
tion of apparatus for the manufacture of “ water gas.” 
The process consists in passing steam through a mass of 
highly-heated coke. The steam is decom , or, in other 
words, the oxygen and hydrogen are dissociated, and the 
hydrogen, mixed with a proportion of carbonic oxide, 
passes away to be used as Fuel. There is, of course, 
nothing new in this, for water gas was eon a 
commercial scale in the United States a quarter of a cen- 
turyago. Special arrangements are used for collecting the 


tar and ammonia, and Mr. Sutherland stated that with his 
plant he found no difficulty in getting 1} cwt. of tar per 
ton of Staffordshire coal,and ammonia water with a strength 
of 4deg. Twaddell. Plant on this principle is at work at 
the gold and silver rolling mills of Mr. Kemp, Birming- 
ham, at the Shropshire Iron Company’s works near 
Wellington, and at the alkali works of Messrs. William 
Hurst and Son, Wednesbury. The paper concluded with 
a suggestion that considerable advantage might be gained 
by blowing carbonic oxide into the Bessemer converter. 

A short discussion followed. Sir Henry Bessemer said 
that the idea of blowing in carbonic oxide was not new. 
As early as 1856 he tried all sorts of gases, and even steam, 
but with invariably unsatisfactory results. Mr. Cowper 
said he had arranged a furnace into which superheated 
steam was blown to make gas as early as 1857. Mr. L. 
Bell said the process was simple, but there was a great loss 
of heat. A good deal of conversation then took place as 
to whether water gas and CO was or was not poisonous. 
Mr. Bauerman said that the apparatus was, to a large 
extent, a reproduction of the Lundine “condenser” used 
in Sweden for making gas from sawdust. Water gas was 
used in the States, anthracite being burned in small 
cupolas, For fifteen minutes an air blast was put on, and 
when the coal was intensely heated the air blast was shut 
off and steam turned in. In five minutes the steam had 
so far cooled down the coke that dissociation no longer 
took place. Then the steam was turned off and the blast 
put on, and so on alternately, steam for five minutes and 
air for fifteen minutes. 

Mr. Sutherland having replied, Mr. Samuelson said that 
two papers on the tin-plate manufacture and improvements 
in railway plant would be taken as read, but that they 
would then read a paper on coal washing plant employed 
at the Bochumer Vania, by Mr. Fritz Baare, the discus- 
sion on which would.be postponed. A vote of thanks was 
first passed to the Institution of Civil Engineers for the 
use of their hall, and the paper was then read to nearly 
oy benches, about half-a-dozen members remaining to 

ear it. 

The coal on being raised from the pit is tipped from the 
wagons on two Briart’s screens, whence coal of over 
69mm. is passed on to another screen of great length ; here 
it is cleaned by handpicking, and then conveyed to the 
railway trucks, All the coal that passes through this 
screen up to 96mm. is taken to a separating drum, situated 
in the upper storey of the building ; this divides it into 
the following five sizes :— 

Size 1. Nut coal, from 96 to 45mm. 


» 45 to 24mm. 
” » 24to 15mm. 
» 15 to 10mm, 
»» 5. Small coal, under 10mm. 


To prevent the fine sieves from becoming choked 
or dirty, an arrangement of pipes is provided at 
the side for keeping them clear by jets of water. 
The nut coal falls directly from the separating drum into 
the washing apparatus, adapted to this size, which stands 
underneath. The small coal, before reaching the washers, 

to a system of six grading boxes, constructed after 
the well-known Rittinger system, where the application of 
a horizontal stream of water, diminishing in speed towards 
the last grading box, sorts the grains of coal according to 
the time occupied by each in sinking. In accordance with 
the number of grades there are provided four washers for 
nuts, and six for the smaller sizes of the coal. The most 
important part in both systems is a bed of stone laid on a 
perforated bottom, which is formed for the nut coal 
washers of coarse pieces of slate, for the small coal washers 
of broken crystalline felspar. The washing process 
consists in the regular rocking motion imparted by 
the up and down strokes of pistons to the washing water, 
a stream of the latter being supplied through an opening 
situated underneath the piston at the back of the appa- 
ratus, and regulated by a valve. This peculiar motion of 
the water favours the separation of the particles of slate 
from the coal, and at the down stroke of the piston suffi- 


f | ciently raises and opens the bed of slate or of felspar 


respectively to allow the particles of slate to pass through 
it, and through the perforated bottom into the lower part 
of the trough, whence they are carried away. The washed 
product of the nut-coal washers No. 1 and No. 2, after 
passing—for the purpose of being freed from water—a 
system of draining sieves, is conveyed to loading bunkers 
discharging into railway trucks, while the nut coals No. 2 
and 4, which are intended for coking, have to undergo 
a second washing process on a large fine-coal washer, and 
are subsequently, by means of a screw, carried on to the 
disintegrator. The product of the latter, by means of a 
bucket apparatus and a travelling belt, is fed into a 
larger screw, which conveys the whole of the washed 
coals which are intended for coking into a store bunker. 
The product of the fine-coal washers flows into a large 
receptacle situated at a low level; from this, by means of 
a three-bucket apparatus, it is lifted into the large screw 
mentioned above, while the overflow is freed from the 
suspended particles in the settling pouds. The slate mud 
discharged by the washers is also first conveyed into a box 
narrowed towards the bottom ; the coarser are lifted 
by means of a bucket apparatus to be carried off, while the 
overflow, charged with the finest particles, is passed 
through two separate settling ponds. The coarse slates, 
which are separated in the nut-coal washers and through a 
side opening drop into troughs, are from these, by means 
of bucket-wheels, lifted into shoots, which convey them 
into a separate receptacle, from which they are carried to 
the waste heap. A ep of particular importance for the 
regular success of the washing process is the thickness 
of the stone bed lying on the perforated bottom of 
the washer, and the size and shape of the stones 
composing it. Experience proves that only such 
minerals as have a specific gravity similar to slate, viz., 
between two and three, are suitable for the stone bed; for 
the current of water rising through the perforated bottom 
must have just such a velocity that it holds the slate in 
suspension, or at the most raises it only a trifle, while the 
coal, in consequence of its lower specific gravity, is raised 


considerably. At the same time, the stone bed must rise 
and open readily, so that, on the subsequent receding of 
the water, the slates, which sink more quickly than the 
coal, may pass into the interstices of the bed before it 
settles and closes. The coal, which sinks more slowly, 
will arrive on the bed only after this is firmly closed, and, 
therefore, will float away in the horizontal water current 
above. Gradually, as the up-and-down strokes are 
repeated, the slates work themselves through the stone 
bed, and finally pass through the perforated bottom, and 
are carried away. Herr Liirich has experimented with a 
large number of minerals, and has found felspar to be the 
most suitable material; all its physical properties, as 
crystalline form, laminated fracture, hardness, specific 
gravity—2%5 to 26—answer those conditions under 
which the separation is most perfect. The pieces of 
felspar, owing to their flattened shape, will arrange 
themselves so that their larger faces will be parallel to 
the direction of the horizontal water current, and, on the 
receding of the water, will retain between their sharp-edged 
side-faces the slates entangled in the interstices. After 
about six weeks’ use, the edges of the spar will be so much 
worn and blunted that fresh material has to be put in. 
The spar of the nut-coal washers, after crushing and 
sifting, can again be utilised in the fine-coal washers, while 
the former have to be supplied with fresh material. A 
perfect separation of the slate, which has a specific gravity 
of about 2°3, from the coal, of a specific gravity of 1°3, can 
— be effected if the particles of coal are kept floating 
and the water continually rising and falling. Experience 
has proved that with the following dimensions a good 
working of the apparatus will obtain:—For the fine-coal 
washer: length of stroke, 3 to 10mm.; strokes per 
minute, 250 to 200. For the nut-coal washer: length of 
stroke, 40 to 80mm.; strokes per minute, 70 to 60. 
About 1000 tons per day can be worked in the plant 
described. The washed coal contains 3°6 per cent. of ash. 


THE EXPORT OF CRUDE IRON. 

Durine recent years there has been an enormous expanse 
in the export trade of pig iron. The excess of export 
obtains especially to countries which have at former periods 
been in the habit of relying largely on British industry for 
the supply of all descriptions of finished and manufactured 
iron. The purchasing power exhibited by former genera- 
tions has not materially lessened so far as the number of 
tons of iron is concerned. But the character of the pur- 
chases has materially changed within the last ten or 
twelve years. Shipments of iron and steel in olden 
times were almost exclusively confined to finished iron and 
machinery ; compared with that trade, the shipments of 

ig iron, in the early part of the present century, had a 

iliputian existence; since then they have risen to the size 

of a giant, overshadowing the percentage of the proportion 
of iron shipped to many European countries which 
formerly took rank among our best customers. 

In reviewing the iron exports of this country as they 
stood in former years, it is found that prior to the year 
1850 shipments of pig iron comprised only very small 
parcels. Even in the year 1851, the quantity of pig and 

uddled was confined to 201,264 tons; the total shipments 

or that year embraced 919,479 tons of all descriptions, 
namely, 718,185 tons finished and 201,479 tons pig, the 
proportionate percentage being equal to 78 per cent. for 
tinished and 22 per cent. for pig iron. Ten years later—- 
1861—the position was changed, and stood thus:— 
388,694 tons pig iron and 934,090 tons of finished and 
manufactured. Of this total, namely, 1,322,604 tons, 
30 per cent. consisted of pig iron and 70 per cent. of 
finished iron. It follows that 8 per cent. difference had 
been wrought within ten years. The excess of shipments 
increased, almost uninterruptedly, from year to year. Pig 
iron had reached in 1871 a percentage of 33°5, while that 
appertaining to finished had receded to 66°5 per cent. We 
have now to consider the results between 1871 and 1881. 
In the year 1881, the export tonnage had again largely in- 
creased, namely, to 3,820,315 tons. That total comprised 
2,337,981 tons finished and 1,482,334 tons pig iron, equal 
to 38°8 for pig and 612 for finished iron, while, as above 
stated, in 1871 the relative proportion stood 33°5 and 66°5. 
It is painful to add that this discrepancy has taken a 
wider .range in 1882, and we stand ata point which has 
reduced the percentage of finished iron to 59°6 and raised 
pig to a proportion of 404 per cent. We abstain from 
commenting on the conclusions to be drawn from the fore- 
going narrative. The effect of the changes must sooner or 
later make itself felt one or the other way. The expan- 
sion of business is, in one sense, certainly highly appre- 
ciated, but in a near future the question will arise whether 
the expansion of trade in an opposite direction will prove 
equally prosperous to capital and labout.’ 

There has been a great deal said at times about the 
necessity of exercising stricter economy in British iron- 
works. In the face of this necessity, it is curious to note 
that in olden times scrap and iron fit only for re-manufac- 
ture was considered useful for many purposes. In the 
present day the use of old metal is out of favour, and is 
with hot haste sent out of the country and shipped to 
foreign ports. The export of old iron between 1840 and 
1865 was confined to an average varying annually from 
12,000 to 18,000 tons. Since 1865 the high rate of 
duty in other countries, has caused an increasing export, 
notably to the United States of America. In a word, 
between 1866 to 1880 the total export of old and scrap 
iron absorbed 1,310,000 tons. In the twenty-five years, 
preceding the last fifteen years, the total amounted to less 
than 300,000 tons. In the general results these heavy 
shipments are not considered, and yet the item involves, 
as matters stand now, an important percentage of the 
total shipments. With the view of affording a clear 
insight, the subjoined table is designed to show the average 
tonnage of each quinquennial period between 1846 and 
1881, distinguishing under separate heads the proportion 
of pig, puddled, “a old iron for re-manufacture, and the 


aggregate of all other descriptions of iron and steel. The 
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following table is a statement of the quantities of all 
descriptions of iron and steel shipped from Great Britain 


‘to all parts of the globe, distinguishing the average 


number of tons during each quinquennial period and the 
proportion of crude and finished iron :— 


rtion per 
Pig, puddled, Finished and | cent. of each de 
and old for manufactured aver scription. 
' re-manufac- of all descrip-| of 
ture. tions. | — Finish’ 
Averageof Averageof "Y° pig and and 
five years. five years. | old, | manu- 
‘factu’ 
tons. tons. | tons. per cent per ceut 
1846—£0 169,160 451,657 620,811 27°3 72°F 
1851—55 288,788 812,418 1,101,206 26°2 73°8 
1856—60 378,607 1,066,906 1,445,519 26°2 73°8 
1361-65 474,099 1,043,535 1,516,650 
1866—70 693,794 1,560,857 2,254,653 31-0 69°0 
1871—75 1,125,407 1,765,521 2,890,907 38°9 61-1 
1876-80 1,227,709 1,482,016 2,708,341 45°3 5e7 


It is tolerably clear that the foregoing table has the ten- 
dency to serve as a criterion to the increased activity in other 
countries. In other words, our former customers have been 
able to attain a degree of power, by reason of which they 
manipulate in their establishments the raw materials in lieu 
of purchasing the finished article. Excluding from the 
above statement the results of the period 1876 to 1880, there 
remain thirty years, the average of which shows a proportion 
of exports of pig iron limited to 31°8 per cent., and the 
finished 682 per cent. From 1876 down to 1882 this 
disparity has been vated, and during the seven 
years, as will be seen from the subjoined statement, the 
proportion of finished has gone down from 68°2 to 55°6, 
while pig has advanced from 31°8 to 44°4. 

The following table shows the quantities of iron and 
steel shipped from Great Britain to all parts of the globe 
from 1877 to 1882, distinguishing the proportion of ship- 
ments of crude iron and finished and manufactured iron 
and steel :— 


Proportion per 
| eee, | Finished and | Total | cent. of descrip- 
| manufactured hi tion. 
| iron and steel. , 
| Pig, &c. |Finish’d 
tons. tons. | tons. per cent’ per cent 
1876 | 932,596 1,291,874 | 9,224470 | 41°9 | 
1877 905,468 1,440,802 2,346,370 38°6 | 61°4 
1878 955,438 1,341,922 2,296,860 42-5 58°5 
1879 1,468,587 1,414,897 2,883,484 50°7 | 49°83 
1830 1,875,956 | 1,917,037 8,792,993 | 49°6 | 50°4 
1881 1,606,079 | 2,214,236 8,820,315 42°0 58°0 
1882 1,889,505 2,460,752 4,350,297 | 43°4 | 56°6 


Average of seven yeurs. 
1,376,900 1,725,700 3,102,500 .. 444... 55°6 
A general aspect of the actual situation has always 
favoured an impression that the difficulties wherewithal 
British ironmasters have to battle were only due to elements 
of atransitory character. The Australian shipments, as well 
as the export to british India and elsewhere in the East, 
have had the tendency to attach less importance to the 
fact than the falling off in exports to European 
countries. The trade toGermany during the past fourteen 
years is compared in the following statement, showing the 
export in the first and last seven years. Between 1869 
and 1875 the export from Great Britain to Germany was 
as follows -— 
Pig iron. Finished iron. Total. 
Number of tons .. .. 1,483063 .... 630,540 ... 2,112,605 
Proportion per cent. .. 705 29°5 100 
Between 1876 and 1882 the following obtains :— 
Pig iron. Finished iron. Total. 
Number oftons.. .. 1,761,541 .... 340,122 .... 2,101,673 
Proportion per cent. .. 837 3 ° 100 
Results in a similar ratio obtain in the export tables 
ing other countries, notably Russia. The German 
ironworks have been able to obtain a footing in Russia. 
Their exports are on the increase, and British exports to 
Russia have greatly fallen off. 


NEW YORK HARBOUR WORKS. 

A work of great magnitude has been in course of 
operation during eight consecutive years for the object of 
removing obstructiuns which interfere with navigation on 
entering the harbour of New York. The existence of a 
sunken rock, at a point known as “ Hell Gate,” is intimate 
only to the mariner, while the general public can but 
vaguely realise the idea of the terrors connected with the 
channel at Hell Gate. The stream receives at this point 
the tide at its two extremities ; on the eastern side the 
Sound tide, and on the western the Sandy Hook tide. 
The times, as well as the heights of the tides are different, 
and, owing to the want of uniformity, velocities are im- 

to the current sufficient to keep the channels 
dredged to suit the largest vessel of the mercantile marine. 
But navigation is seriously obstructed and rendered 
dangerous by rocks. The channel on the northern point, 
from Blackwell’s Island to Negro Head Point, is known as 
Hell Gate. It is conspicuously dangerous. There are 
three channels at this point. The eastern is 600ft. wide, 
stretching from Astoria to a large reef, formerly known as 
the Indian’s Flood Rock, and Negro Head in another part. 
The middle channel runs between the latter reef and two 
others—Goat and Little Mill Rocks—and the third, or 
main ship channel, between the last named and the New 
York shore. The eastern channel, being the more direct, 
is specially needed. The middle channel is narrow and 
objectionable, by reason of the projecting rocks on Negro 
Head. Vessels taking the eastern channel are exposed to 
the reefs at Hallet’s Point, and to imminent danger of being 
thrown on the “Frying Pan,” near Ward’s Island. 
Shortly said, Hallet’s Point and the middle reef constituted 
a formidable obstruction ; independent thereof, smaller 
rocks contributed to offer additional danger. Between 


Ward’s Island and the coast of Astoria is found Pot’s 
Rock, of pyramidical formation, small in area to the depth 
of 18in., with a depth of 18ft. over it. The Frying Pan 
had a depth of 9ft. over it. Way’s Reef and Shelldrake, 
situated in Pot’s Cave, had only 5ft. and 8ft. respectively. 
The Heel Tap Rocks, north of Green Mill Rock, con- 
stitute the most danger in the main channel, and in 
reports made in 1848 by Lieutenants Porterand Davis, the 
evidence in relation to the dangers and the difficulties in 


d | respect to Hell Gate was depicted in a striking manner. 


Retween the years 1851 to 1853 experiments were made 


red | with Mailleforte’s powder cans. They proved useful in re- 


moving projecting points of rock. But nothing further was 
done until in July, 1866,an officer from the engineer depart- 
ment, General Newton, was then appointed to thoroughly 
investigate the position at Hell Gate. His report demon- 
strated that the removal was feasible, and by combining 
various mechanical devices the certainty of success was 
never doubted. The construction of a fioating apparatus 
was designed by General Newton for operations on the 
minor reef, while a system of tunnelling was proposed for 
the removal of the main obstructions, The floating appa- 
ratus is a drilling scow, protected by a heavy armoured 
guard, and provided with a well hole 32ft. in diameter. 
It carries boilers, hoisting and drill engines, derricks, and 
other plant. The untried part included a dome of boiler 
iron of 32ft. diameter, having an open space of 12ft. on 
the top, open both at top and bottom. On the bottom 
circle the dome was provided with twelve iron sliding legs, 
all of which could be let go, by the run, to support it on 
bottom, and were then self-clamped. The dome was 
arranged with the requisite number of vertical tubes, firmly 
braced to receive the drills, and shield them from the 
action of rapid currents, running about eleven miles per 
hour. The dome was slung by chains to four rorrt ag 
around the well hole and directly above it, was a frame- 
work supporting the drill engines. On beginning the work, 
and on the scow being moved over the spot, the dome was 
lowered to near the bottom, and when near thereto the slid- 
ing legs were let go, in order to fix and support the dome in 
a vertical position. The drills, each weighing nearly 700 lb., 
were then introduced into the tubes and attached to the 
drilling machine, which, raising the drill, allowed it to fall by 
its own weight, and thus to penetrate the rock. The holes 
drilled are of a diameter of Gin. When properly drilled, 
the scow was taken out of the way, the holes charged by 
divers, and fired by electrical batteries, the broken stone 
being removed by steam grapples. In this manner 
Coenties and Diamond Reefs, near Governor's Island, 
Way’s Reef, Shelidrake, Heel Tap Rocks, and partially 
Pot Rock in Hell Gate, and another rock near North 
Brother Island opposite Port Morris, have been blasted to 
the depth of 26ft. at mean low water. 

For the large reef at Hallet’s Point and the Middle 
Reef, tunnelling operations have been applied. Hallet’s 
point, partially removed, was spread over about three acres 
of ground. It was perforated with forty-one longitudinal 
and eleven transverse tunnels, the roof of the excavation 
being gy by 172 piers of natural rock. Drill holes 
were made in the piers and in the roof, char, with 
dynamite and other explosives. The number of charges 
simultaneously exploded was 4427, and the reef demolished. 
The broken rock has since been removed by means of steam 
grapples, 

There remains now the middle or Flood Rock, which 
covers an area of nearly nine acres. About eight acres 
thereof are tunnelled, and it was contemplated to blow up 
the roof in October this year. But for some reason, whic 
is one of the secrets of American politicians, Congress 
has failed to vote the necessary funds for the completion 
of this magnificent work ; indeed, a work which in many 

ts, from an engineering point of view, as well as the 
amount of skilled labour employed, may well be considered 
as standing without parallel. On the other hand, it must 
be a source of deep disappointment to General Newton, 
because of the delay in consequence of procrastination in 
Washington withholding the means of completing the 
operations. The fear has been expressed that as the 
month of October is the only suitable period at which the 
explosion can be effected, the obstruction cannot meng 
be removed this year. There are still, but probably vain, 
hopes of averting such a catastrophe. Not to mention the 
great expense caused by the wnwarranted delay, the 
immediate necessity for conferring a boon, which was looked 
for long ago, as a means to promote the prosperity of New 
York Commerce, will perhaps create sufficient interest to 
prevent delay. 


THE ROYAL INSTITUTION. 


SIR WILLIAM SIEMENS ON “SOLAR PHYSICS.” 

Ow Friday evening, April 27th, Sir William Siemens lectured 
at the Royal Institution on “Solar Physics.” Professor Busk 
occupied the chair. The lecturer said that Comte in his 
“Positive Philosophy,” as translated by Miss Martineau, had 
stated that one of the things which man could never do was to 
tell what the sun is made of, yet but a few years later Kirchoff 
and Bunsen took the first steps towards the solution of the 
problem of the chemical constitution of the sun; and at the 
present time, by the revelations of Lockyer, Huggins, and others, 
much has been made known not only as to the nature of the sun, 
but of the stars also. As to the temperature of the sun great 
diversity of opinion exists, various astronomers, including Sir 
Isaac Newton, giving it a temperature of several millions of 
degrees Centigrade; whereas Dulong, Petit, and others, had 
estimated it at less than 1800 deg. C. The solar radiation could 
be compared with that from other sources of heat, and when 
tested by this experimental method, it had been concluded that 
the temperature of the photosphere must be something like 
10,000 deg. C.; yet if the heat of the photosphere exceeded 
3000 deg. C., combustion therein would be impossible, for 
dissociation would take place, and this would negative the 
hypothesis he had to place before them that evening. 

The earth, he added, is situated at close upon 100 diameters 
of the sun from the centre of that orb; consequently, if ordinary 
conditions prevail, the heat of the sun when it reaches our earth 
is ¢oto9 of that at the photosphere. The light and heat of 
the sun are not lost on the way to the earth, except by absorp- 
tion. Much of the heat of the sun misses the planets, and is 


radiated away into space ; nubody can tell what becomes of it 
there. In making new researches a working theory must first be 
put forward to be criticised as much as possible, for science 
advances only by speculation in the first instance. He had put 
an hypothesis before the scientific mind whether it is not  possi- 
ble that the heat of the sun is intercepted and sent back to him; 
and to support this hypothesis he soon found out that he must 
prove that the solar photosphere had not a temperature higher 
than 3000 deg. C. at the outside. 

Accordingly, he first of all mounted a parabolic mirror upon a 
heliostat ; if there were no medium between the earth and the 
sun, all the parallel rays from the sun falling upon the mirror 
would be concentrated at its focus, and reproduce approximately 
the solar temperature. The losses by absorption in the atmo- 
sphere and at the surface of the mirror were but small. Whena 
piece of carbon was placed in the focus it became very hot, and 
almost as luminous as the electric light. _Whena gas flame was 
placed in the focus there was retardation of combustion, but not 
arrest, showing that the heat was not greater than that pro- 
duced by a Deville furnace. 

He next brought the spectroscope to bear upon the problem. 
Two and a-half per cent. only of the rays from the argand oi! 
flame were luminous; in the incandescent electric light five or 
six per cent. of the total radiation was lumi ; of the radia- 
tion from a 5000-candle electric arc light, 25 per cent. was 
luminous, Professor Langley, by his experiments in the Alle- 
ghany mountains, had proved that not more than 25 per cent. 
of the solar radiation was luminous, which again led him—Sir 
W. Siemens—to the conclusion that the heat of the photosphere 
was not greater than that of the electric arc or of a powerful 
furnace. Sir William Thomson had expressed the opinion that 
the solar temperature was not higher than 3000 C. If it were 
much higher the sun would become blue, its light would 
diminish, and the increase in the violet and ultra-violet rays 
would kill all vegetation. Still, all he had said did not amount 
to positive proof; but he had before him a platinum wire 
4ft. 6in. long, suspended between two screws across the front of 
the lecture table. An electrical current would be sent through 
it, and measured by a dynamometer. The potential of the 
current would also be measured by a resistance galvano- 
meter, the product of the two readings giving volt-ampéres, 
or units of energy. He could thus get at the temperature 
of the wire—the temperature being measured by its elec- 
trical resistance—as well as at the amount of energy radiated, 
and thus he obtained acurve. By this method of experimenting 
the melting point of platinum was shown to be about 1800 C., 
and by the same formula the temperature of the solar photo- 
sphere was 2750 deg. C.; Sir William Thomson, by means of 
researches on spectra, had come to the same conclusion. 

Assuming the temperature of the sun to be as low as this, if 
fuel and oxygen were to meet at its surface, combustion could 
take place. If space were assumed to be full of hydrocarbon 
vapours, which Captain Abney and certain other men of science 
asserted to be the case in fact, here was the supply of 
fuel. His hypothesis assumed an inflow and outflow current 
at the sun’s surface—the former at the poles, the latter at the 
solar equator. It might be asked how the products of combus- 
tion came back to the sun as materials for combustion. Will the 
solar ray acting on attenuated vapour dissociate it? He was 
attempting to answer this question by some experiments not 
yet completed. Highly attenuated carbonic acid and aqueous 
vapour were not readily dissociated, yet in the tube he held in 
his hand their dissociation had been effected by means of expo- 
sure to direct solar rays and the light of the electric are. When 
he first broached his solar hypothesis the extension of the 
diameter of the atmosphere of the sun at its equator was not 
known; it had, however, been seen during recent eclipses, and 
Dr. Huggins, only the day before his lecture, had seen it without 
an eclipse. 

During a pause in the lecture, caused by assistants trying to 
get Sir William Siemens’ electrical furnace to work, with some- 
thing wrong in the gas engine driving the dynamo, the speaker 
said that Professor Langley, of Alleghany Observatory, had 
made a heat measuring instrument so sensitive that an American 
newspaper had given it the credit of being competent to indicate 
the temperature of a cow a mile away. The farmer of the 
future, perched upon his central observatory with this instru- 
ment in his hands, might possibly thereby examine the tempera- 
ture of individual members of his flocks and herds, and when 
necessary telegraph to his assistants that a particular cow needed 
a warm drink. He added that when copper was melted in the 
electrical furnace it had a tendency to fly off into vapour all at 
once soon after fusion. This might indicate that the tempera- 
ture of the volatilisation of metals was nearer that of fusion than 
is generally supposed. 


PROFESSOR HUXLEY ON 
TUNN 


OYSTERS AND SUBMARINE 
ELLING. 

Last Friday, May 11th, Professor Huxley lectured at the 
Royal Intitution upon “Oysters.” He stated that the shells of 
the oyster are held together by an india-rubber-like ligament 
controlled by a muscle. By this ligament the oyster can hold his 
shells tightly together. When the animal is killed without the 
destruction of the ligament, the latter expands and acts like a 
spring, keeping the shells open, except when pressed. It is abso- 
lutely necessary to the life of the oyster that the shells should 
open to some extent, consequently any great pressure on the 
shells is injurious to the animal. He did not wish to set his 
hearers against eating an animal which plays about the palate like 
gustatory summer lightning, still the oyster possessed elaborate 
apparatus, such as a foot, mouth, and even liver, the latter of 
which he trusted was not liable to get out of order. In short, 
the animal was of much greater complexity than the best 
repeater watch, and it has a highly developed nervous system. 
Its mouth has no jaws, and it lives by food carried to it by 
oceanic currents. It lays an enormous multitude of eggs, whic 
lie like cream upon what is called its beard. The eggs of the 
English, but not of the American oyster, are incubated by the 
parent. In about a fortnight, more or less—for much 
depends upon the temperature—the young larvie, each 
about ;}sin. in diameter, are set free from the egg. The young 
one has a bivalve shell, as regular and symmetrical on both sides 
as that of the cockle, and a great disc protrudes from the back 
of the neck. One oyster may contain a million eggs, which is 
enough to break the heart of Malthus. The young one floats 
about for several days, during which it may be carried by cur- 
rents perhaps seventy or eighty miles, when it falls to the bottom 
and turns over on its left side; one of its valves then becomes 
fastened to the support below, and grows thicker as time passes 
on; the upper valve becomes flat. The age attained by the 
oyster is said to be twenty or twenty-five years, but this is not 
quite certain. It requires at least 3 per cent. of saline matter 
in the water in order to live. 

Enormous numbers of oysters perish. Excessive variations in 
temperature kill off multitudes, and the oyster, in its early stage, 
is eaten by everything which has a mouth. Some are killed in 
the struggle for existence, for only a limited number can live in 
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oyster the amount of food being limited in its supply 
pbs age bong hn In its later life it becomes the prey of star- 
fish, ground fish, and parasites which work through its shell. 
When its shell is very thick it is attacked by various tunnellers, 
more especially the dog whelk. The dog whelk has a curious 
thing like a centre-bit in his mouth ; he settles on the oyster, 
and bores a round hole in his shell; it is a beautiful bit of 
engineering ; he takes his time over it, for he has nothing else to 
do, and does not finish under several hours, Then the master 
of the oyster bed comes along and plucks up the whelk, which 
looks at him with a molluscous, innocent, friend-of-humanity- 
kind of smile, and says, “ Why can’t you let me go on making 
my tunnel? I only want to enter into international relations.” 
The owner of the oyster bed, however, puts his heel upon him. 
This dog-whelk “sper was loudly applauded by five or six of 
the listeners. The rest of the auditory laughed. . 

Next, said the lecturer, man comes in as a destroying agent. 
The scarcity and high price of oysters of late years are due to 
several causes. One of them is the increase of facilities by means 
of new railways, for the of fish, not alone into the in- 
terior of the British Islands, but all over Europe. In England 
small towns which once had none now have fish shops. Another 
cause is that for many years the spatting has been bad; the 
meteorological conditions of the last twenty years have been bad 
for the oyster. There is no doubt that these two unavoidable 
influences have been at work, with the natural result of a rise in 
price with increased demand, without increased supply. Another 


is the conversion of mechanical into electrical energy. Any exact 
evaluation of the commodity produced and offered for 

sale, involves a knowledge, by measurement, of the amount of this 
energy, not merely of the electrical as offered to the 
customer, but also of the mechanical which is expended and 
absorbed in such offer. The former is a question mainly for the 
consumer, the latter for the ucer, who must, however, check 
the two together to enable him to arrive at the fair marketable 
value of the supply which is offered for sale. In most cases the 
evaluation of the mechanical energy expended resolves itself into 
» Wages, engine-room expenses, outside working and collection 
charges, interest on capital expended, and depreciation on plant 
employed, but chiefly on the two first-named items—coal and 
wages. It is not intended in these remarks to deal with this 
portion of the subject, which is one of statistics, but with the more 
pertinent one, to this society at least, of how to measure and value 
the electrical product resulting from the above expenditure. 
Before dismissing the former, the mechanical branch of the sub- 
ject, it may be well to advert to the similarity, in most cases, and 
taken broadly, in the nature of the conditions of manufacture and 
of supply of electricity and of gas, both for illumination and for 
power. Each starts with coal, the energy of which it transforms 
into a commodity for the purposes just named; and it is in the 
process of transformation, in the nature and costliness of the inter- 
mediate operations, and in the amount and value of the plant and 
working expenses involved in each system respectively, that the 
main commercial difference between the two must exist. Iron 
forms a large part of the material of the plant necessary in both, 
and coal and wages, subject to the same conditions and variations, 
form the main bulk of the working expenses of the two systems, 
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ds nearly to that of a Daniell’s cell. The am 107? 
C.G.S. units of current—as the unit of current, which is the 
current —S by one volt through one ohm. The coulomb— 
1071 C.G.8. units of pany Mer the unit of quantity of elec- 
tricity, which is defined by the condition that an am ields 
one coulomb per second. The farad—10~? ©.G.S. units of 
capacity —as the unit of capacity, which is such that one volt in a 
farad s give one coulomb. Or, to quote the words of Sir Wm. 
Thomson — the chairman of the British Association Committee 
which settled the C.G.8. system of units above referred to—when 
explaining the practical units to the Congress :—“ The volt acting 
through an ohm gives a current of one ampére, that is to say, one 
coulomb per second ; aud the farad is the capacity of a condenser, 
which holds one coulomb, when the difference of potential of its 
two plates is one volt.” The following were also suggested by Dr. 
C. W. Siemens, at the British Association Meeting, 1882, to be 
added to the above units :—The watt—10’ ©.G.8. units of power 
—as the unit of power ; being the power conveyed by the eurrent 
of one ampére in one second through a conductor whose ends 
differ in potential by one volt. The joule—19’ C.G.S. units of 
work—as the unit of work, or heat, being the heat generated by a 
watt in a second. Although the unit of quantity, as defined, is 
the coulomb, yet it is sometimes found more convenient to express 
measurements of quantity in terms of the current or rate of flow 
in ampéres. Thus it is more convenient, sometimes, to say “ one 
ampére hour” than 3600 coulombs,” as the result of work done by 
a current of one ampére flowing continually, and uniformly, for 
the space of one hour, The uct of the current poses in 


am seconds, or of this amount of quantity expended in 


the electrical pressure of the same, expressed in 
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GROUND PLAN OF THE CALCUTTA EXHIBITION.—(For description see page 385.) 


alleged cause is over-d , thereby leaving too few to con- 
tinue the brood. Professor Huxley said that it was useless to 
have a close time for oysters during a few months, if the fisher- 
men might dredge as many as they pleased the rest of the 
And the general tendency of his closing argument, drawn 

French statistics, was that over-dredging did not seem to 
have to do with the matter, the causes affecting the multiplica- 
tion of the oyster being of too vast a nature to be much 


by such operations of man. 


ON THE MEASUREMENT OF ELECTRICITY FOR 
COMMERCIAL PURPOSES.* 


By James N. SHoousren, B.A., Mem. Inst. C.E. and Society 
of Telegraph Engineers, 

THE present remarks are intended to deal more especially with the 
commercial question, raised what is termed the “supply of 
electricity,” in the Electric Lighting Act, 1882, the objects of 
such supply being more particularly lighti g for public and private 
purposes, and the transmission of power. these require electric 
currents of such magnitude as are generally produced by dynamo 
machines. To such branches of the subject as hag ie A and 
telephony, excepting in the general prineiples common to electric 
currents, the scope of the paper, and especially the special form 
of the various apparatus d » will but indirectly apply. The 
remarks must, in fact, be taken as mainly referring to an electric 
supply. y mechanically-generated induction currents. The basis 

principle upon which rests this mode of producing electricity 


* Read before the Society of Telegraph Engineers and Electricians, 


This similarity in objects and in ions is here referred to, in 
order to point out that, as it is by the careful experience of more 
than half a century, the conditions, both legal and social, have 
been ascertained for the supply of gas—and also, it should be added 
of water—it need not, therefore, be surprising if some of these 
conditions, stamped with the seal of Meee Be practice, should be 
found to adapt themselves, or to be worth while taking into con- 
sideration, in the case of electricity, the differences in the pro- 
cesses of production, and of the products themselves, being always 
remembered. The valuation of the electrical energy of the supply 
depends upon the exact measurement of two factors—the amount 
of the supply and the pressure under which it is given, or, in other 
words, the quantity of the current, and the difference of potential 
—or electro-motive—force which the consumer is able to avail him- 
self of. As there appears to exist a misconception, in some 
quarters, as to the exact terms in which the various electrical units 
have been defined, and the precise duty of each, more especially as 
to the ‘‘ampére ” and the ‘‘coulomb”—for each of which the term 
‘* weber ” was formerly and almost indiscriminately used—it may 
be well to give the sense of the resolutions passed at the Inter- 
f Electricians, held in Paris in 1881, and now 


national Congress 
universally accepted. 

Electrical units.—The fundamental units adopted are those of 
the centimetre—length—the mme—mass—and the second— 


time—or, as it is called for brevity, the C.G.S. system. For | 


practical units the following are adopted :—The ohm—10° C.G.S. 
units—as the unit of resistance, is that of a column of m 
having one square millimetre of section, and of a length hereafter 
to be determined by a commission specially appointed for the 
urpose. Note.—The length is su , however, to be between 
fot and 105 centimetres. The volt—10° C.G.S. units of electro- 
motive force—as the unit of electro-motive force. Note.—This 


volts, gives the electrical energy expended, or power of the sw 
in watts. The electrical energy is, represen’ 


volts x coulombs, or, expressed algebraically, = EQ. 
The following are the equivalent expressions the same amount 
of energy, only expressed in other terms, some of which may, 


perhaps, be more familiar :— 


Volt x am = 4 5-4, kilogrammetres, 
| rkz force cheval—Freneh horse-power. 
+4, horse-power indicated. 

It is suggested in some of the—draft—provisional orders for the 
supply of electricity, now before the Board of Trade, that the unit 
| of price to be charged should be based ‘‘on the en contained 
| in a@ currrent of 1000 ampéres, flowing under an electro-motive 
| force of one volt during one hour ;” or, in other words, the unit 
| might be put as 1000 volt-ampére-hours. Since the ampére hour 
| is another way of saying 3600 coulombs of quantity of electricity 

supplied, this above expression may be put thus, as representing 
the value of the above unit. 
Work done. 
3,600,000 volt-coulombs, 
1000 watt’s hours. 


| 1:34 horse-power hours. 
1000 volt-ampére-hours = 4{ 2,653,200 foot-pounds. 
1°36 force cheval heures—French 
horse-power hours nearly. 
100 kilogrammetres. 


by the product of volts x amperes x time ; or, the uct of - 
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Put in terms more in accordance with actual practice, the above 
unit might mean the supply for one hour of a current of ten ampéres 
with an electro-motive force of 100 volts. To arrive at a due 
evaluation of the supply of electric energy, it is evident that the 
measurement of each of these two factors—in volts and ampéres re- 

ively—should be effected either separately or combined ; andalso 
thata continuous and cumulative record should be kept of the supply 
as it proceeds. Many instruments exist for the measurement of the 
above elements at any particular time, but without any means of 
continuously recording such measurements. These evidently, except 
under certain conditions, cannot comply with the commercial 
conditions required for ascertaining the amount of supply. It is 
only, therefore, instruments furnished with means of continuously 
integrating, or recording the successive progressions of the supply, 
or instruments to which sueh recording apparatus can readily be 
attached, that come properly within the scope of this paper. To 
measure with completeness for commercial purposes a supply of 
electricity will entail, therefore, a continuous record of each of the 
two elements just referred to, current and pressure, either separately 
or combined. In the supply of towns, however, the question for 
the consumer, may, and will most probably, be much simplified, by 
causing one of these elements, that of pressure, to remain constant, 
since it is very likely thac a constant standard pressure of supply 
will be fixed by the Government in granting the several provisioual 
orders. If so, it then becomes the duty of the suppliers to keep 
up to that pressure under poly; and instruments for recordi 
such pressure will have to be installed where required, and place 
under proper supervision. For the customer, however, it will then 
generally suffice to have an exact record of the quantity only of his 
individual consumption of electric supply. It has been thought 
advisable to aie the description of the recording or eee | 
instruments, which alone are meters in the commonly-accepte 
sense of the word, by an enumeration of some of those non-record- 
ing instruments which are in more general use, since they suffice 
for present exigencies. This short descriptive enumeration is even 
almost necessary, since most of these instruments, by the addition of 
some recording apparatus or appliance by which the element of time 
can be integrated, may be ae to enter into the class of registering 
meters. Indeed, some of them already possess their representative 
in this second class, or else have given rise to some modification, 
which has complied with the requirements in the latter case. 
Thus, any current or ampére measurer may be converted into a 
record of quantity, or a coulomb meter, by the integration of the 
time during which the current has flowed ; and similariy, any power 
or volt-ampére measurer may become a register of work done by 
means of the addition of the elements of time. Again, volt or 
pressure measurers will always be required in any case where a 
check is required upon the actual difference of potentials, or electro- 
motive force of the supply, and this may arise from a variety of 
causes. 

Non-registering instruments.—Current meters :—Siemens, electro 
dynamometer ;* Professors Ayrton and Perry, am-meter;* Sir 
Wm. Thomson, current galvanometer; Capt. Cardew, R.E., low 
resistance galvanometer;* Dr. Obach, tangent galvanometer ;* 
Marcel Deprez, galvanometer. Pressure meters :—Professors 
Ayrton and Perry, volt-meter; Sir Wm. Thomson, potential 
galvanometer; Siemens’ torsion galvanometer; Marcel Deprez, 
ae. Power, or energy, meters: Professors Ayrton and 

erry, power meter ; C. V. Boys, power meter. 

Reyistering meters.—Quantity, or coulomb, meters :—(1) Electro- 
lytic: T. A. Edison, total deposition; T. A. Edison, alternations of 

eposition ; J. T. Spague, alternations of deposition. (2) Mechanical : 
Dr. J. Hopkinson, rotating meter; C. V. Boys, vibrating meter; 
Theos. Varley and Greenwood, disc meter; Professors Ayrton and 
Perry, fluid friction on magneto-electro motor;* T. A. Edison, 


fluid friction on magneto-electro motor.+ Energy, or work, meters: | free 


Professors Ayrton and Perry, erg-meter; C. V. Boys, energy 
meter; Deprez-Abdank, energy meter. 

Edison’s current meters.—These are based upon electro-deposition 
of metal, due to the action of a known fractional part of the total 
current. The weight of the increments is ascertained periodically, 
and from it the total quantity of the current which has passed 
during the interval is deduced. The metal now generally used 
consists of ro of zinc, immersed in a solution of ninety parts of 
sulphate of zinc and one hundred parts of pure water. In the 
form of meter for commercial use, two cells are placed as a check 
against one another; one, termed the ¢‘ monthly cell,” receiving 
four times the current of the other, which is known as the 
“quarterly cell.” In order to prevent the temperature of the 
liquid in the cells falling so low as to freeze, a connection is made 
by means of a long thin strip of brass and steel rivetted together to 
an incandescent lamp, which is thereby lighted and raises the 
temperature as required. It is only when the temperature falls to 
42 deg. Fah. that this tongue is sufficiently depressed to form 
contact, and so to light the lamp. On the temperature rising the 
tongue rises, and the lamp is extinguished. Experience shows 
that electro-deposition, to give a true and reliable record, should 
not be forced or overworked in its action; and that the plates 
should not in their daily duty be required to do more work, or be 
longer in action than they are intended for by their superficial 
area. In practice, about 75 per cent. only of their nominal work 
should be required of them. Several other forms of meter have 
been devised by Edison, such as his beam meter, where, when the 
increments by electro-deposition have accumulated to a certain 
limit, the current is reversed and the accumulation is re-dissolved, 
to re-commence again when the normal condition is gained; and, 
again, electric-motor meters, by fluid pressure, &c. All of these 
have, it is said, in practice been found—in cases where the total 
current supplied is very small, and this often so—to require so 
large a proportion of it for these mechanical operations, as to make 
the record unreliable. The meter first described, by electrolytic 
action only, is therefore now generally adopted by Edison. 

Sprague’s meters.—These instruments are based upon electro 
deposit up to a certain point; i.¢., when the intended quantity of 
metal, whether copper or zinc, has been deposited on the plate. 
The current is then reversed, and the metal gradually dissolved 
again until the primary condition of the plate is reached; when, 
by another reversal of the current, deposition again ; 
each reversal of the current being recorded by a mechanical counter 
and a train and wheels. Not much practical experience has so far 
been obtained with these meters; but, what has been done, tends 
to point out that thesmechanical operations involved in the rever- 
sals of the current, and in their registration, absorb a large amount 
of power. 

Hopkinson’s current meter.—This instrument consists of a thick 
wire coil, in the form of a solenoid, through which the current 

to be measured. The iron core of this solenoid revolves 
with its central shaft by the action of the armature of a small 
dynamo machine, placed at one end of the shaft. The core of the 
solenoid is in two parts; the lower is fixed to the shaft, while the 
—— is movable, bei:.g attached to a governor ball arrangement, 
and sliding up and down the shaft in accordance with the varia- 
tions in the rotation speed of the shaft. A shunt current passes 
through the dynamo and its armature, then up through the lower 
or fixed portion of the core, and—by contact only—to the sliding 
part, and thence to the framework of the apparatus. If the mov- 
able core be lifted, owing to the speed of rotation by the action of 
the governor balls, this circuit is broken, and the shunt current 
through the dynamo interrupted. Whenever a current to be 


rtional to the square of the a of 
e part. 


the result is that the system revolves with a velocity proportional 
to the current through the coil. As the revolutions of the shaft 
are transmitted continuously by a train of wheels to a set of index 
dials, a record is thus kept of the quantity of the current that has 

In the construction of the apparatus the weight of the 
core is taken off by springs. The arrangement of the parts, as now 
made, is shown on the diagram. 

Boys’ quantity or vibrating meter.—This instrument is based upon 
two well-known principles. (1) The force acting on the armature 
of an electro-magnet, in any position, is proportional to the square 
of the current. (2) The square of the number of vibrations, say, 
of a pendulum, is a measure of the controlling force. Therefore, 
if the controlling force under which a body vibrates is due to the 
action of an electro-magnet on its armature, the square of the 
number of vibrations in a given time is a measure of the square of 
the electric current. In other words, the rate of vibrating is a 
measure of the stvength of the current, and the number of vibra- 
tions is a measure of its quantity. The exact form and nature of 
the meter may vary in many details. The one now shown consists, 
primarily, of an electro-magnet—the upper one in the diagram— 
through the coils of which passes a portion of the main current to 
be measured. This magnet is placed horizontally, and a vertical 
rocking shaft stands between its poles. This shaft has fixed on it 
a soft iron armature, rounded at the ends, and free to move in the 
horizontal owe between the poles of the electro-magnet. The 
intensity of the attraction between the poles and this armature 
determines the rate of vibration; which, as above-stated, is a mea- 
sure of the strength of the current. Each vibration is itself 
recorded by means of an escapement, a train of wheels, and a set 
of index dials; and the number of vibrations thus registered 
b a of the quantity of the current. To add to the 
momentum of the vibrating body, two long arms, weighted at the 
end, are attached to the lower part of the vertical shaft. In order, 
likewise, to prevent the vibrating armature from gradually coming 
to rest, it is arranged that, when the vibrations fall below a certain 
limit, by making contact, a portion of the current is sent round the 
coils of a second or ‘‘impulse ” electro-magnet—placed underneath 
the “‘ controlling ” magnet—and which has an armature of a suit- 
able form fixed on to the same shaft that carries the armature of 
the upper magnet. The extra motion thus given to the shaft, by 
the attraction of the lower armature, aff. rds the necessary impulse 
to the vibrating armature when required to do so. 

Boy's energy meter.—This instrument consists of two parts: (1) 
the indicator of energy, and (2) the integrating apparatus. (1) In 
the indicator of energy, a balan beam has from one end 
suspended a counterweight, and from the other a hollow solenoid, 
free to work up and down into two other fixed solenoids. The 
movable solenoid is wound with a considerable length of fine wire; 
in the upper half in one direction, in the lower in the opposite— 
this is to render it independent of any magnet which may be 
placed near to it. This solenoid constitutes the high resistance 
shunt which measures the electro-motive force. The two fixed 
solenoids are wound with thick wire, and convey the main current. 
The result of the action of the fixed and the movable solenoids on 
each other is a force proportional to the product of the two currents, 
that is to the energy being expended, but the external evidence of 
this is the inclination of the beam, and this inclination, or rather 
the tangent of the inclination, is proportional to the energy being 
expended. (2) The recording apparatus consists of a cylinder, 
which by means of a mangle motion is made to reciprocate back- 
wards and forwards by clockwork, and during its passage in each 
direction the cylinder is made to bear alternately against one of 
two tangent wheels, each free to be inclined in its direction of 
travel; both are fixed on the same swivelling frame, but only one 
of them bears at the same time against the cylinder. This frame is 
to be inclined from the vertical in correspondence with the 
inclinations of the beam above mentioned; but the tangent of the 
inclination of the beam, as has been said, is proportional to the 
energy of the current; so also, therefore, is the tangent of the 


inclination of the wheels (i. Cy <2). The effect of this inclina- 


tion of the tangent wheel is to cause the reciprocating cylinder 
to rotate, the speed of such rotation being proportional to the 
tangent of the inclination of the wheel, which is likewise pro- 

ional to the tangent of the inclination of the beam; that is, 
to the amount of energy expended. The path of the tangent wheel 


on the reciprocating cylinder, when not inclined, is simply a wal 


straight line lengthways along the cylinder, and no rotation is 
caused, but when, a to the inclination of the wheel, the 
cylinder rotates, the wheel path becomesa spiral. The rotations of 
the cylinder are transmitted to a train of wheels and registered, 
thus giving a record of the amount of energy expended during a 
given time. 

Ayrton and Perry's erg-meter.—This instrument is but a further 
development or sequel to their power meter, by the addition of 
apparatus which integrate and record continuously the time during 
which the electrical energy has been imparted, as well as the varia- 
tions in its amount. By this means is preserved a record of the 
entire work done, or of the total electrical energy supplied. As in 
the power meter, two coils are here made use of, a thick wire one 
on the main circuit, to measure the amount of current, and a thin 
wire one on a shunt joining the ends of the main circuit, to measure 
the difference of potentials or electro-motive force of the main cir- 
cuit. In the arrangement, as now shown, the thin wire coil, of say 
one 1000 ohms resistance, simply replaces the pendulum bob of a 
clock. The wires from each end of the coils pass up the sides of 
the pendulum rod and on to the binding screws A and B, which can 
be joined to the supply and return cables of a house, or machine, or 
a system receiving electrical energy. In the immediate vicinity of 
the fine wire coil, fixed to the clock case, and parallel with the 
plane of the pendulum path, is fixed the thick wire coil, which 
forms part of the main circuit, and has a very small resistance. 
The effect upon the thin wire coil of its repeated passages in 
front of the thick wire coil is to cause a certain pull or attraction 
upon its motion—either of acceleration or of retardation, accord- 
ing to the direction of the coiling. This acting, in addition to 
the ordinary action of gravity upon the pendulum, will keep 
constantly adding to, or retarding, its rate of motion in proportion 
to the electrical power of the circuit. This pull is the product of 
the magnetic moments of the. two coils, and therefore is propor- 
tional to the product of the current and the electro-motive force. 
The effects of these repeated accelerations or retardations upon 
the progress of the clock keep constantly accumulating, and their 

amount can at any time be detected and ascertained by 
observing the amount of loss or gain which the clock has experi- 
enced. As thé rate of loss or gain in the clock due to different 
amounts of electrical power has been previously ascertained, this 
knowledge of the total retardation or acceleration upon the clock 
is, in fact, a record of the total amount of electricity energy which 
has been expended, or of the work done, since the last observation 
of theclock. The yo upon which the erg meter is based is 
as follows :—Let BC be the thick wire coil, and A B be the thin 
wire coil. If ¢ be the current passing into the house and the differ- 
ence of potential of supply and return cable, then c v is propor- 
tional to the electric horse-power given to the house. Now the 
g-kev 
yg force is a retarding one M, g, v ¢ are constants—that is, 
if the time of clock, when no electricity is passing, be called T, 


then VA Now care is taken that the magnetic 
forces are 7 small in comparison with gravitation forces acting 
on the pendulum bob. So that, toa degree of approximation which 
is sufficiently correct in practice, the above equation becomes 
==1- fe v. The rate of loss in the clock is therefore repre- 


time of vibration of the pendulum is t= + 


sented by cr. That is, it is proportional to ¢ v, the electrical 
I; 


power. Hence, the total loss of the clock during any time represents 
the total electrical energy given to the house during that time. 
For the reasons stated in the earlier part of the poper, it is pro- 
bable that the supply of electricity in a town will be carried out at 
a certain defined standard pressure of electro-motive force, which 
will be guaranteed to the consumer ; and to assure the fulfilment 
of this condition special steps will be taken by the local or other 
authority. The consumer need therefore but concern himself, as 
far as the supply he receives and has to pey for, with the quantity 
of electricity which he has made use of. In fact, the meter he 
makes use of to record it may be a coulomb meter. The work or 
energy meters will not be needed for general application, but only 
in special cases, where the complete record of the total electrical 
energy supplied is required. In what form, therefore, will it be most 
convenient for these coulomb meters to present their record? or, in 
other words, upon what unit should that register be based for com- 
mercial calculation? With the sole exception of those meters 
based upon electrolytic action, and which simply present the total 
of the increments of the metal, which are proportionate to the 
total quantity of current which is passed, the record presented is 
the result of a series of mechanical actions indicative of 
the strength and duration of the electrical supply. It 
is seen how these successive mechanical operations may be 
recorded in a cumulative way by the ordinary arrangement of a 
train of wheels; both in the case of those meters based upon 
electrolytic action, and causing periodical reversals in the direction 
of the current, and also in those where the action due to the 
current is a purely mechanical one. There remains then but 
the question of the mode of graduation of the respective 
indicating dials. The unit already referred to, as being 
posed to the Board of Trade in several provisional orders, 
as “the energy in a current of 1000 ampéres with an electro- 
motive force of one volt flowing during one hour,” has been shown 
to mean 1000 volt-ampére-hours, or 3,600,000 volt-coulombs, 
As it is probable that one of these factors—the volt—being 
fixed and constant, may be taken out of the commercial calcula- 
tion for the consumer, it is worth while considering what dimen- 
sions the remaining factor—the coulomb—would assume under the 
ordinary conditions of practice; and hence what would be most 
convenient graduation of the dials to embrace these dimensions ; 
but the commercial question requires also a fi ial expression in 
which to reckon these dimensions. The money value accom nying 
the suggestion of the above 1000 volt-ampére-hours unit, and whi 

is sought to be attached primarily to 100 of these units is in some 
provisional orders 70s., in others 75s, Though it would be quite 
out of place in this paper to attempt to assign any financial value 
for the supply of electricity, yet for the nonce, and in carrying out 
the analysis of the above unit, as it might work under the 
conditions of actual practice, it is necessary to assume a money 
value. In the annexed table, which takes into consideration the 
effect of different rates of electro-motive force, according as they 
may be fixed, 70s. is assumed as the money value for 100 units of 
1000 volt-amp?re-hours each. 


Comparative Values of Supply of Electricity per 100 units (of 1000 
V.-A,-hours) = £3 10s. 


(1000 volt-ampére-hours = 3,600,000 volt-coulombs.) 


| Price. 
EMF. 
Volts. 100 100,000 1,000 000 
Coulombs, | Cotl 0,000 
Pence. | Pence. & £a a 
100 “23 2°33 1 113 019 5 
120 2 4 3.8 
130 3 | 3°03 2 63 168 
140 32 3°27 2 8'7 173 
150 3 | 192 
160 37 3°78 3 
170 4 3°97 3 87 113 1 
180 42 4°2 3 6 115 0 
190 4 4°43 3 8°38 11611 
200 “46 4°67 $107 | 11811 


The prices in this table are based on the assumption that the price 
lomb unit remains at the same rate, irrespective of the in- 
tensity of the electro-motive force. As a matter of fact, the 
amount of the latter ought certainly to be taken into account in 
fixing the sale price. Thus, with a pressure at 200 volts, the price 
for a certain number of coulombs ought not to exceed two-thirds of 
that of the same ee at 100 volts of pressure, in consequence 
of the economy in the former case, in the distributing mains, and 
in general working expenses. From a careful consideration of this 
table, it would appear that the amount of 100,000 coulombs would 
form a convenient unit of value whereby to reckon the commercial 
price. It would also serve as a basis of graduation for the indi- 
cating dials of the meters, with subdivisions to ;, and +}, parts. 
The annexed diagram shows an arrangement of indicating dials, 
graduated in the first case with the unit suggested in the pro- 
visional orders, 1000 ampére hours; in the second the unit is 
100,000 coloumbs as just suggested. The electro-motive force in 
each is taken at 100 volts. The proportion between the two = 
tems of graduating in the present instance is as 3°6 to 10— 

being the number of coulombs which is the result of the flow of a 


current of one ampére for one hour; — 
therefore, the actual quantity value of the first unit—1000 ampére 
bours; as against 100,000 coulombs, the quantity contained in the 
second unit. 

The values in § Volt-ampére-hour unit = 101°, 

C.G.S. units are ( Coulomb unit 
The advantage of the coulomb unit is that it expresses an actual 
quantity, whereas the ampére-hour unit is but a time-rate, which, 
as a matter of fact, bas to be translated into its correspondin; 
quantity. The coulomb method of graduation could be appli 
uniformly to all quantity meters, whereon they might happen to 
be afterwards ak inasmuch as the special rate of electro-motive 
force, or standard pressure, in each particular locality would be 
taken into account in the price there charged for the electric 
supply. This uniformity in manufacture would further reduce the 
expense of this, already the simpler, form of registering meter. 
With the volt-ampére method, to use a quantity meter—as shown 
in the index-dial diagram—requires the exact position of the unit 
to be set according to the particular electro-motive force with 
which it is used, i h as the quantity record is only one factor 
in the unit, This limited use of each particular recording meter 
would tend to create error and confusion. An energy meter alone 
would supply a complete record of the volt-ampére-hour mode of 
measurement; and this is a form of meter which involves a clock 
or some other time record, and consequently is a more expensive 
apparatus, and one requiring an amount of attention from the 
consumer which it would be impossible, in many cases, to ex: 
Thus, though the volt-ampére system may present, theoretically, a 
complete and convenient means of recording the supply of elec- 
tricity, yet, in actual practice, the coulomb system would meet all 
wants, and be more suited to general application. 


THE Director-General of the Ordnance Survey says in the report 
on the survey for 1882:—‘‘The year 1882 marks a very definite 
stage in the operations of the Ordnance Survey, inasmuch as the sur- 
vey of Scotland has been brought to a conclusion. The survey of the 
whole of Great Britain and pened, as originally contemplated, may 
therefore be said to be completed, the work now in progress being 
the re-survey, on the 25in. scale, of that portion of England to the 
south of Yorkshire and Lancashire, and the revision of the 6in. map 
ofIreland. The operations of the survey will be certainly complete 
in 1890, and probably somewhat earlier,” 


measured passes through the coil, attraction, by means of its 
casing, takes place between the fixed and the movable parts of the 
‘ iron core. This magnetic action, which is proportional to the 
square of the current, tends to keep the two parts of the core 
together and in contact, while the centrifugal force of the 
governor balls, which is propo 
revolution, tends to aa the 
These opposite forces will, in working, balance one another, anc 
f See “Journal” Soc, Tel. Engrs.—No. 43, vol. xi., Sept., 1882. . 
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RAILWAY MATTERS, 

Dunine the year 1882, accidents to trains, rolling stock, per- 
manent-way, &c., caused the death, in the United gdom, of 
40 persons, and injury to 957. 

A PoisH newspaper announces that a rich land proprietor of 
Plotzle has applied to the Government for ission to construct 
a railway from that town to the fortress of Novogeorgievsk. 


Batoum Railway has now been completed as far as the 

[Je ucasian line, and direct goods traffic to Transcaucasia will 
be opened during the present month, It is stated that the mer- 
cantile agencies at Poti wili be discontinued. 

Tux construction of the Canadian Pacific Railway, which was 
suspended on January 2 for the winter, has been resumed, The 
line is expected, Colonies and India says, to be completed to or 
near the summit of the Rocky Mountains during the year, a dis- 
tance of 960 miles from Winnipeg, leaving only 263 miles to con- 
nect the line with the work now in progress in British Columbia. 

Ir is reported that the North-Eastern Railway Company is about 
to enlarge its locomotive, wagon, and carriage-building works at 
Darlington, About 1200 men ‘are now employed at these works, 
and it is said that when the alterations are made, 500 more will be 
required. The cost of the extensions is estimated at £20,000. Mr. 
Cudworth, the company’s district engineer, is about to retire, and 
Mr, T. Cabry, of Newcastle-on-Tyne, will be his successor. 

An American paper gives the following :—The United — 


pera 
3,500,000 dols. worth. Steamboats burn about 2,000,000 dols. 
worth. New York State burns more than any other State. It 
uses 11,290,000 cords, Next is Ohio, 8,191,000, 

Some of the Russian soldiers have been busy lately. The 
Jabinsk-Pinsk Railway, 120 miles in length, has been constructed 
by one corps, and although it was necessary to erect no less than 
sixty-nine bridges, two of which were of considerable size, the 
whole line was finished in five months, and cost the Government 
only £3400 per mile. The Trans Caspian Krasnovodsk Railway is 
also making rapid progress, and will be completed as far as Kizil 
Arvat by the middle of June. In spite of the searcity of materials 
and the obstacles presented by the Trans Caspian steppe, the line 
will only cost about £4200 per mile. A Times correspondent says 
it has been found by experience that the storms and sand drifts in 
the steppe cause very little damage to the railway, only sometimes 
delaying a train for a few hours. 


Tue agitation which has been carried on by the engine-drivers 
and firemen of the London, Brighton, and South Coast Railway 
Company for an improvement of the conditions as to hours of work 
and wages under which they are employed has just come to a 

ful termination. The unanimity of the men may be under- 
stood from the fact that the memorial to Mr. Stroudley, the loco- 
motive superintendent of the line, asking for a regular scale of 
wages for drivers with a maximum of 7s. 6d. per day, and for fire- 
men with a maximum of 4s, 6d. per day, and a scale of overtime 
for Sunday duty, had appended to it 616 signatures out of a 
possible total of 660 drivers and firemen employed by the company. 
Mr. Stroudley, who recently received at Brighton a deputation 
consisting of twenty drivers and firemen from all parts of the line, 
has granted the main portion of the concessions asked for by the 
memorialists, Drivers and firemen will, for the future, start at 
6d. a day increase on the former scale, the goods and local train 
drivers reaching a maximum of 7s., and the express men 7s. 6d. a 
day. In addition, no man is to sign for duty on Sunday under the 
day's pay. 

A TERRIBLE accident, resulting in the death of seven people, 
occurred on Monday on the Caledonian Railway near Locherbie 
station. A Caledonian goods train from Carlisle was moving out 
of the station when an express train coming into the station by a 
branch line from Stranraer, disregarding, it is said, adverse 
signals, ran into the middle of the goods train and knocked some 
of the trucks on the down line. Scarcely had this been done, 
when the express train which leaves Glasgow at 9.15, and Edin- 
burgh ten minutes later, dashed through the station at about fifty 
miles an hour. The express, which was drawn by two powerful 
engines, ran with terrific force into the trucks lying on the line. 
The leading engine, when near the middle of the station, went off 
the metals into the platform, which for about twenty yards at 
that point is made of wood, and ploughed through this portion till 
it reached the solid masonry, and forty yards of flagging and 
masonry was soon converted into a shapeless mass of broken débris. 
The second engine remained on the rails. The driver and the 
stoker were killed on the spot. A Board of Trade inquiry into the 
origin of the accident is being made. 


Or the 549 persons killed and 1221 injured from causes other 
than accidents to trains, rolling stock, permanent way, Xc., in- 
cluding accidents from their own of or 
accidents to persons passing over level crossings, trespassers, an 
others, on pl railways last year, 109 of the killed and 936 of the 
injured were passengers. Of the latter, 31 were killed and 69 in- 
jured by falling between carriages and platforms, viz., 16 killed and 
42 injured when alighting from, and 15 killed and 27 injured when 
getting into, trains ; 12 were killed and 645 injured by falling on 
to platforms, ballast, &c., viz., 9 killed and 588 injured when 
alighting from, and 3 killed and 57 injured when getting into, 
trains ; 38 were kilied and 18 injured whilst passing over the line 
at stations ; 81 were injured by the closing of carriage doors; 10 
were killed and 26 injured by falling out of carriages during the 
travelling of trains ; and 18 were killed and 97 injured from other 
causes, 72 ns were killed and 40 injured whilst passing over 
railways at level crossings, viz., 36 killed and 31 injured at public 
level crossings, 17 killed and 5 injured at occupation crossings, and 
19 killed and 4 injured at foot crossings. 244 persons were killed 
and 155 injured when trespassing on the railways; 62 persons 
committed suicide on railways ; and of other persons not specifi- 
cally classed, but mostly private — having business on the 
companies’ premises, 62 were killed and 90 injured. 

Tue following description has been given of a wire railway in 
connection with the coal mining industry established near the 
Hersteigg, the products of which it brings to the main line belong- 
ing to the Southern Railway of Austria. In its alternating rise and 
fall during its distance of 3000 yards there is a useful excess of 
incline of about 142 yards, which, it is said, suffices to keep the line 
in self-acting working, after it has been s by means of the 

horse power engine provided for that purpose. When there is 
no return load to be sent to the mine, the speed of the train can 
be regulated by a brake. Under these circumstances the cost of 
working the line is estimated at about 54 cents per ton of coal, In 
its general arrangement the railway forms a es line, and 
consists of two drawing ropes and the train aC The line which 
is used for conveying the coal to the station is 1*10in. thick, and is 
omposed of ninet steel wires, each 0°18in. in diameter. The 
line on which the coal vessels are returned to the mine is only 
0°66in. thick, the nineteen steel wires of which it is composed being 
only 0'13in. thick, Both ropes consist of wires about 765 yards 
long coupled to each other, and for the ropes a breaking strength 
of 73 tons per square inch section is guaranteed. At the ends of 
the ropes weights of 5 tons and 3 tons are applied in the usual way 


for obtaining the proper tension, The distance between the seven- , 


teen supports varies from 60 to 100 yards. The train rope is 0'6in. 
thick, and consists of twelve soft steel wires of 0°07in. diamet 


NOTES AND MEMORANDA. 


By making ethyline boil in vacuo MM. Wroblenski and Olszenski 
have obtained temperatures as low as — 136-deg. C. | also 
easily obtained liquid oxygen, which proves to be a colourless liquid 
like carbonic acid, and found that sulphide freezes at about 
~ 129 deg. C., and that alcohol solidifies, after a viscous; stage, at 
129 deg. C., r¢ —130°5 deg. C., forming a white body. They also 

or iquid nitrog 

A PAPER was recently read before the Academie des Sci¢neés, 
“On the Specific Heat of some Gases at High Temperatures,” by 
M. Veille. He verifies, for the gases H, O, N, and CO, the 
density of the molecular heat with constant volumes up to 
2700 deg. The measurement of pressures leads him to attribute to 
certain reactions temperatures much higher than have been sup- 
posed practically realisable, 

AN endorsing ink, which does not dry quickly on the pad, and is 
quickly taken by the paper, can be obtained, according to the 
Papier Zeitung, by the following receipt :—Anilin colour in solid 
form (blue, red, &.), 16 parts; 80 parts boiling distilled water, 
7 parts glycerine, and 3 parts syrup. The colour is dissolved in hot 
water, and the other ingredients are added whilst agitating. This 
endorsing ink is said to obtain its good quality by the addition of 
the syrup. 

In a paper in the Comptes Rendus, ‘‘On the Liquefaction of 
Nitrogen,” by MM. Wroblewski and Olszewski, it is stated that 
nitrogen cooled in a glass tube to —136deg. C., and under a 
pressure of 150 atm., does not liquefy. On sudden release there is 
tumultuous ebullition. Gradual release, not passing 50 atm., yields 
the liquid, clear and colourless, with a distinct meniscus; it 
evaporates very — The liquefaction of CO under like con- 
ditions on April 21st was announced. 

THE Registrar-General’s return shows that the annual rate of 
mortality for the week ending May 5th in twenty-eight great towns 
of England and Wales averaged 21°7 per 1000 of their aggregate 
population, which is estimated at 8,620,975 persons in the middle 
of this year. The six healthiest places were Bradford, Brighton, 
Portsmouth, Derby, Halifax, and Leicester. In London 2545 
births and 1504 deaths were registered. The annual rate of 
mortality from all causes, which in the five preceding weeks had 
declined from 28°3 to 21°6, further fell to 19°8. 


For a useful lime wash for wood and stone the Journal of the 
Society of Chemical Industry gives the following method of prepara- 
tion :—Twenty litres quicklime are slacked in a suitable vessel with 
as much hot water as will stand at a level of 15cms. above the 
lime. The milk of lime is diluted, and first 1 grm. of sulphate of 
zinc and then 0°5grm. of common salt are added. The latter 
causes the lime wash to harden without cracking. A beautiful 
eream colour can be imparted to the mass by putting into it 0°5 grm. 
of yellow ochre, or a pearly tint by the addition of some lamp- 
black. A fawn colour is produced by 2 grms. of umber and 0°5 grm. 
of lampblack. A stone colour can be obtained from 2grms. of 
umber and 1 grm. of lampblack. The colour is applied, as usual, 
with a brush. 

THE census of 1880 shows that the unsettled area of the United 
States amounted to 1,400,000 square miles, being nearly one-half 
the entire area of the country. The unsettled area east of the 
Appalachian range.of mountains has been reduced ,to 10,009 
square miles only, and in the original thirteen States there are 
less than 15,000 square miles unoccupied. Wisconsin and Michi- 
gan show 20,500 square miles as still unsettled, while Texas has 
no less than 137,000 square miles of vacant land. In the terri- 
tory west of the Mississippi, including Minnesota, Dakota, 

. Nebraska, Iowa, Missouri, Arkansas, New Mexico, Ari- 
zona, Colorado, Montana, Idaho, and the Pacific States, 1,200,000 
square miles are either unoccupied or inhabited only by Indians. 
There is thus room for an enormous increase of population. 


At a recent meeting of the Chemical Society dy r was read 
on ‘* A Simple Modification of the Ordinary Meth or Effecting 
the Combustion of Volatile Liquids in Glaser’s Furnace with the 
Open Tube,” by Mr. Watson Smith. The author having observed 
that some of the students in the chemical laboratory of the 
Owen’s College were not able to make presentable analyses of a 
sample of chemically pure b when using Glaser’s furnace, 
&c., devised this modification. The end of the combustion tube 
containing the liquid in a bulb is made to project from the furnace; 
beyond the liquid is inserted a plug of oxidised copper. This plug 
is warmed by a Bunsen burner, and thus the gas current is heated 
sufficiently to volatilise the liquid slowly and regularly. Two 
analyses of benzene and absolute ether are given ; the results closely 
approximate to the theoretical numbers, 


AT a recent meeting of the Royal Society a paper was read “‘On 
a hitherto unobserved Resemblance between Carbonic Acid and 
Risulphide of Carbon,” by Dr. John Tyndall, F.R.S. He said :— 
** When, by means of an electric current, a metal is volatilised and 
subjected to spectrum analysis, the ‘reversal’ of the bright band 
of the incandescent vapour is commonly observed. This is known 
to be due to the absorption of the rays emitted by the hot vapour 
in the partially po envelope of its own substance which sur- 
rounds it. The effect is the same in kind as the absorption by cold 
carbonic acid of the heat emitted by a carbonic oxide flame. For 
most sources of radiation carbonic acid is one of the most trans- 
parent of ‘gases; for the radiation from the hot carbonic acid pro- 
duced in the carbonic oxide flame, it is the most opaque of all. 
Again, for all ordinary sources of radiant heat, bisulphide of 
carbon, both in the liquid and vaporous form, is one of the most 
diathermanous bodies known. The analogy between the two sub- 
stances extends to the vibrating periods of their atoms, and the 
bisulphide, like the carbonic acid, abandons its usually transparent 
character, and plays the part of an opaque body, when presented 
to the radiation from the carbonic oxide flame. Of the radiation 
from hydrogen, a thin layer of bisulphide transmits 90 per cent., 
absorbing only 10. For the radiation from carbonic acid, the same 
layer of bisulphide transmits only 25 per cent., 75 per cent. being 
absorbed. For this source of rays, indeed, the bisulphide trans- 
cends, as an absorbent, many substances which, for all other 
sources, far transcends it.” 


In the discussion on a paper read before the Society of Arts last week 
by Professor Forbes, Mr. T. H. Blakesley, referring to the formula 
which Professor Forbes had given for efficiency, said Deprez had 
propounded the theory that the electro-motive force of a machine 
was—other things being equal—proportional to the product of the 
velocity, and a certain other quantity, and he declared that that 
other quantity did not involve the velocity of the machine, from 
whieh he drew very important deductions. He, however, did not 
think this was correct. Having investigated the figures given by a 
good many experimenters, he felt quite sure that the velocity of 
the machine had an immense effect on what had been well called 
the effective magnetism, which was the factor into which you had 
to multiply the velocity to get the electro-motive force. In some 
experiments of Dr. Frohlich, the machine gave a current of about 
58 ampéres, and, according to Deprez, the magnetism ought to have 
been the same, but he found it was altogether different. With a 
current of 58°4 ampéres and a velocity of 313, the magnetism was 
proportional to 629; with a velocity of 493, 601; and with a velocity 
of 601, it fell to 576—the current being practically the same. This 
demonstrated that the velocity had a considerable effect upon the 
magnetism. Deprez’s theory of characteristics, that one can be 
derived from another by merely proportioning the ordinates to the 


and runs at a speed of about 13 yards per second. The vessels 

which convey the coal follow each other at a distance of about 

83 yards: Thus thirty-six are always on the way to and the same 

number coming from the station. Each pn | contains about 

10 bushels, or about a quarter of a ton of brown coal, the total 
tity carried hour being about 17} tons, The cost of the 
was about £5000. 


velocities, rested upon this idea, that the magnetism did not involve 
the velocity, and he believed this idea to be quite erroneous, A 
practical result would be that the effective couple in a machine 
would be constant when the current remained the same, for this, 
which M. Deprez calls the prix de Veffort statique, was proportional 
to the magnetism x current; but if the magnetism involved the 
velocity, as he, Mr. Blakesley, believed, this couple would not be 
always the same for the same current. 


MISCELLANEA. 


THE meeting of the British Association at Southport will com- 
mence on Wednesday, the 19th September. 

Ovi 400 members of the British Association have now signified 
their intention of visiting Canada with the Association next year. 

THE total number of visitors to the Fisheries Exhibition on 
—_or was 29,446, No less than 1100 sixpenny dinners were 
supp! 


PROFESSOR JOHN Scorrt is preparing a series of seven text books 
on “‘ Farm Engineering,” the of which is now nearly ready, to 
be published by Messrs. Crosby Lockwood and Co. 

WE are informed that on the 11th inst. the electric light was 
tried in the Vienna Opera House with complete success. ‘T'wo 
hundred Sellon-Volkmar accumulators fed lamps distributed 
all over the theatre. 

THE annual conversazione of the Society of Arts will be held this 
year in the buildings of the International Fisheries Exhibition. The 
Prince of Wales, President of the Society, has intimated his inten- 
tion to be present. : 

THE first meeting of the new Suez Canal Executive Committee 
ee at the preliminary conference on Thursday, the 11th, 
will take place at the end of next week. Mr. Pender, M.P., is now 
in Paris on business connected with the project. 

THE East River Bridge Trustees have finally decided not to 
change the date appointed for opening the bridge from May 24th, 
declining the request for a postponement made to them by the 
New York Board of Aldermen on behalf of their Irish consti- 
tuents. 


THE German Edison Company of Berlin has appointed Mr. 
Hugo Pischon assistant managing director. In 1874 Mr. Pischon 
introduced the Pintsch system of lighting railway carriages by gas 
into England, and remained for several years general manager of the 
Pintsch Patent Lighting Company. 

Dr. WILLIAM CHAMBERS, the well-known publisher, of Edin- 
burgh and London, has been offered and has accepted a baronetcy. 
He was born in Peebles in 1800, he was Lord Provost of Edinburgh 
from 1865 to 1869, and received from the University of Edinburgh 
the honorary degree of doctor of laws. f 

THE failure is announced of Messrs. Hodgson and Soulsby, iron 
shipbuilders and repairers of Blyth. The liabilities are £40,000 
and the assets £17,000. Mr. Hodgson is Lloyd’s agent for Blyth, 
and acts also as vice-consul for Norway and Sweden. Mr. Soulsby 
was formerly a shipowner on his own account at Blyth. 


THE Florida Ship Canal Company has, it is stated, been organised 
at Washington, with £5,200,000 subscribed capital, to construct a 
canal across Florida, deep enough for the largest ships, between 
the St. John’s and Suwanee rivers. General Stone is to be the 
engineer, and the work will be commenced in September next, 


THE new offices of the Irish Times in Dublin are to be lighted 
throughout on the incandescent system of electric lighting. Swan 
lamps and Siemens alternate current dynamos will be used, the 
lamps being arranged in groups in independent circuits, so that one 
or more can be cut off at pleasure. The work will be done under 
Mr. J. Angelo Fahie, M.S. T.E, 


Dvurine the past year, 149 policy holders in the Employers’ 
Liability and Workpeople’s Provident and Accident Insurance 
Company, Limited, Birmingham, notified the occurrence of 355 
accidents to workpeople. The success of the company’s efforts to 
prevent litigation appears in that since their formation two years 
ago, only five cases in which policy holders were concerned have 
been betore the courts. 


THE following figures show that the trade of Middlesbrough is 
growing at a rapid rate :—The value of all goods—other than coal 
and coke—exported from Middlesbrough during last month was 
£245,461; in April, 1882, it was only £148,137; there is therefore 
an increase of £97,324. The value of the exports from Newcastle 
last month was £234,135, an increase of £21,711 on the correspond- 
ing month of last year. At Hartlepool the value was only £84,698, 
a decrease of £31,022 compared with April, 1882. 


THE inland parcels’ post is to come into operation on Wednesday, 
1st August next, under the following general conditions in regard 
to weights, dimensions, and rates of postage, viz.:—Weights and 
postage: For an inland postal parcel of a weight of not exceeding 
11b. the rate of postage, to be prepaid in ordinary postage stamps, 
will be 3d.; exceeding 1 Ib., and not exceeding 3 lb., 6d.; exceeding 
3 lb., and not exceeding 51b., 9d.; exceeding 51b., and not exceed- 
ing 7lb., 1s. Dimensions: The dimensions allowed for an inland 
postal parcel will be —maximum length, 3ft. 6in.; maximum length 
and gi bined, 6ft. Examples: A parcel measuring 3ft. 
6in. in its longest dimensions may measure as much as 2ft. 6in. 
in girth, i.c., around its thickest part; or a shorter parcel may 
be thicker, ¢.g., if measuring no more than 3ft. in length it may 
measure as much as 3ft. in girth—i.e., around its thickest part. 

THE men employed at the engineering works on the Tyne are 
agitating for an advance of wages, and have already obtained con- 
cessions in some cases. Messrs. R. and W. Hawthorn have 
increased the wages of their engineers, blacksmiths, and other 
mechanics a halfpenny, and strikers a farthing per hour. The 
fitters and turners at Messrs, J. Abbot and Co.’s works have been 
promised an advance of 2s., and machinemen ls. per week; and 
Messrs. Hawks, Crawshay, and Co.’s men will be similarly 
advanced. The men employed by Messrs. T. Clark and Co., 
engineers, Sunderland, have been on strike for about a fortnight, 
but it is expected that a settlement will shortly be come to, as 
there is only a slight difference between what the men ask and 
what the masters offer. The latter proposal is an advance of 2s. 
per week to men earning 28s. per week and upwards, and 1s. per 
week to those earning less, 

On the 10th inst. the Chinese Ambassador at Berlin invited a 
select and distinguished company to Stettin, to witness the trial 
trip of the Ting Quen, or Everlasting Peace—a fine ironclad 
corvette, built for his Government by the Vulcan Shipbuilding 
Company there. The vessel was launched some time ago, and has 
now received her proper equipment of guns, &c. The Zimes Berlin 
correspondent says the trip was most successful, the corvette, with 
engines of 6000 indicated horse-power, achieving a speed of 
144 knots an hour. This ship is of peculiar construction, with a 
rather shallow draught, having been specially constructed for coast 
defence. She will soon proceed to the East—all the sooner, per- 
haps, that a French fleet threatens to make its appearance in 
Chinese waters. A sumptuous repast was served on board to the 
guests of Li-Fong-Pao—among whom was the British Consul- 
General in Berlin. 

An American contemporary remarks that the whole problem of 
electric lighting having been reduced to the question of cost, all 
reliable calculations based on actual results must be welcome. On 
the Ist of January, 1882, a large railroad station in California was 
lighted by a local branch of the Brush Electric Light Company. 
The dynamo was made to furnish forty lights, and worked by a 
50-horse power engine. Everything was made of the best material 
and put up by experienced workmen. Allowing six months to 
pass, so as to permit the expenses to be cut down to a minimum, 
and the employés to be trained to the best efficiency, calculations 
were made for the months of June, July, August, and September, 
1882, with the following result:—Average cost per month, 
525°52 dols.; average cost per night, 17°06dols.; average number 
of lights nightly, 30°09; average hours of lighting nightly, 5; 
average cost of one light nightly, 55c.; average cost per light per 
hour, llc. Mr, Samuel Purnell, who makes this report, comes to 
the following conclusion : He states that the local opinion was, 
that while the station was brilliantly illuminated by electricity, 
and better than gas could possibly do it, yet that sufficient light 
could have been obtained from gas for half the money. 


roads burn over 5,000,000 dols. worth. Brick and tile factories 
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ASTHETIC ROLLING STOCK. 


THE accompanying tasteful engraving and the brief description 
which follows are taken from the German Fliegende = 
“In view of the increasing interest taken in the esthetic 
construction of dwellings and public buildings, it would seem 
proper that there should be a reform in this direction on the 
rai In the architecture of stacion-houses there has been 
y @ praiseworthy beginning made through the revival of 
renaissance. As compared with these the locomotives and cars as 
now made seem all the more lacking in taste; it seems urgently 
necessary to introduce among these also the favourite style.” 


BROWNHILLS SEWERAGE WORKS. 

Tue first part of the sewering of this district, which comprises 
an area of several acres, and a scattered population of about 
10,000, has now been carried out. The scheme—prepared by 
Mr. J. H. Shipway, C.E., Parliament-street, Westminster, 
and Culmore-road, Birmingham—excludes the rainfall from the 
sewage, and the latter is directly disposed of by broad irrigation 
over a sewage farm of 115 acres in the drainage area, purchased 
on the advice of the engineer at £43 per acre, and to which 


nearly the whole of the sewage can be carried by gravitation. 
The present works comprise, firstly, new farm buildings, repairs 
to dwelling-house, removal of old fences, &c., at a cost of £700; 
the thorough under-drainage and preparation of about 44 acres 


of the land for the sewage of this first costing £12 per 
acre ; and secondly, of about 24 miles of 9in., 12in., and 15in. 
glazed socket pipe sewers, with manholes and ventilators ; 600 
yards of 12in. cast iron pipes; a flushing tank, 3ft. deep, con- 
taining 10,000 gallons, fitted with Field’s annular flushing syphon ; 
a double receiving tank and 720 yards of 6in. socket pipe drain 
on the farm, laid 2ft. deep, and provided at intervals with Ship- 
way’s patent sewage valves for distributing the sewage over the 
land. ‘The whole was executed by Mr. Geo. Lane, contractor, at a 
cost of £2800. 


The sewage, when collected in, and on filling the flushing tank, 
is discharged automatically in ten minutes by a Field’s annular 
syphon through the cast iron pipes which are laid and act as a 
syphon under a canal and a stream of water for a distance of 600 
yards. These pipes have a continuous fall throughout, and dis- 
charge into a manhole in which the sewage rises 13ft. to the 
outfall sewer. This arrangement admits of the syphon pipes 
being emptied by pumping—if at any time necessary—and 
thoroughly flushed of sediment at the next discharge of the 
flushing tank. The outfall sewer, with a gradient of 1 in 800, 
discharges into the receiving tank on the farm, and the sewage 
is directly carried by the distributing drain on to the land 
where required. 

Mr. Shipway’s valve, referred to above, is illustrated by the 
accompanying engraving. The valve is designed to obviate the 
necessity for open trenches and surface drains, for the distribu- 
tion of sewage and liquid manure over land. It also renders 
unnecessary a costly process of levelling or alteration of the sur- 
face, where sewage has to be applied, as the drains can be laid 
in uneven ground, and the sewage brought to the surface 
wherever required by simply opening a valve. The valve—Figs. 


SECTION SHEWING VERTICAL PIPE CLOSED 


1 and 2—consists of a double-faced metal flap a hung loose in 
the valve chamber }\—which can be made in stoneware or cast 
iron—as a shackle valve, or on hinges at a!. It may be faced 
with leather or india-rubber on both sides, and made watertight 
without grounding or planing the faces. It is fixed in a sewage 
drain b, and is capable of being closed against either of two seats 
formed in the valve chamber corresponding to two pipes 6 and c, 
one longitudinal and the other vertical. The longitudinal 
pipes 6 are the i stoneware deep socket pipes of 
any size, and are laid underground as a main carrier drain 
to carry sewage, liquid manure, or water, and when the 
valve is down, as in Fig. 1, it closes this pipe, and the 
vertical pipe being open, the sewage or water rises in the latter 
pipe to any desired height, py + being provided with an 
outlet d for the distribution of liquid over the land. In 


closing the vertical pipe the valve is drawn up by a rod or 
chain e running up through the fire and held in its place by a 
counterbalance f hanging over the top of the pipe, as seen in 
Fig. 2. The sewage or water, when the valve is in this position, 
passes on along the main carrier drain }, in which there are a 
number of these valves and vertical pipes fixed at intervals. 

arranging any number of outlets at an equal height in the 
vertical pipes, irrigation can be carried on simultaneously over a 
large area by partly opening each valve. To obtain access to the 
interior of the valve ber when laid in a carrier drain, and to 
diminish the opening of the valve chamber to the size of the 
drain, a short length of pipe g is designed, with a removable 
cover g', which is sec’ in position and made water-tight. 


WOODHEAD’S STEAM HAMMER. 
THE accompanying engraving illustrates a simple sing] 
steam by J. R. Woodhead, Whitehall. 
Leeds. This is a 24 cwt.hammer. It has both a self-acting and 
hand motion, and an adjustable excentric link to te the 
stroke. It has practically only two working joints in the motion, 


which renders derangement less likely to take place. The 
cylinder is bolted to the main standard, so that in case of me our 
considerable time and trouble may be saved. The piston and rod 
are made solid from best Yorkshire scrap, and fitted with a cast 
steel hammer head. The stock or anvil has larger surface than 
is usually given, which prevents the faces giving way too soon. 
The valve fs of an improved circular type, encircled by a bush to 
put it perfectly in equilibrium. 


INTERNATIONAL ELECTRICAL EXHIBITION, VIENNA, 1883.—The 
Rotunda in the Vienna Prater, which is to be used for the Inter- 
national Electrical Exhibition, is considered to be especially adapted 
for an electrotechnic exhibition. Its circular form and wr 
distributed adjoining rooms secure facilities for display, excellen’ 
space, accessible from all sides, and its gigantic dimensions allow 
at the same time the grandest display of the electric light. 
Besides the central building with a surface of 12,900 square metres, 
there are four transepts, three galleries, i.e., west, north, and east, 
with 6750, and two large courts with 6600 square metres, in alla 
surface of about 30,000 square metres at the disposal of the 
Electrical Exhibition. In the Palais de l’Industrie, Paris, in which 
the first Electrical Exhibition took , @ surface of 29,264 square 
metres was employed, of which only 20,368 were situated in the 
Rez de Chas , the square metres in the second 
storey; whereas in the Vienna Rotunda the total area is situated 
on one and the same level. The Munich glass palace had in all 
an area of 10,048 square metres, and about as large a s' was 
ag for the Electrical Exhibition in the Crystal Palace. 
The height of the interior of the Rotunda, it is argued, will allow 
the electrical lighting to display itself to every advantage; 24 
metres above the ground floor of the Rotunda hangs the first 
gallery, at a height of 48 metres the second, and at a height of 66 
metres the lantern gallery. These galleries are thought to offer a 
favourable opportunity for plosing whole wreaths of effective 
lights, but it is questionable if such a large dome, with glass above, 
will not cause some waste oflight. The distribution of the electric 

ight in this dome, as at present planned, is as follows: In the top 
of the lantern gallery, an arc lamp of 20,000 candle power is to 
send its light downwards ; on the upper, smaller gallery, a ring of 
28 are lamps, of from 2000 to 3000 candle power; on the lower, 
— gallery, a ring of 112 arc mo of about 1000 candle power, 
besi: arc lights, of 500 candle power, are to be distributed 
on the ground floor of the Rotunda, In each of the twenty-eight 
arches of the half gallery itself will be hung arc lamps of 800 candle 
power—in all, therefore, 56 such lamps; so that the flood of light 
which will flow through the Rotunda alone may be calculated to 
reach 265,000 candles, In the transept, galleries, and courts, will, 
beside the arc lights, be incandescent bop by thousands. For 
lighting the adjoining and outer rooms and passages 247 arc —— 
of about 1000 candles, are té be disposed, and from the of 
lantern, and the chief several reflectors, of 10,000 candle 
power, will illuminate distant objects, such as the St. Stephen’s 
Tower, the Charles’ Church, &c. The total quantity of light in 
the Exhibition will, in round numbers, be about 600,000 candles, or 
fivefold the display of gas light used in Vienna and its ten districts, 
which, according to o reports, amounts to 120,000 candles, 
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WATER SUPPLY OF SMALL TOWNS. 
No. VI. 

In continuation of the series of articles which have from time 
to time appeared in THe ENGINEER, we may now describe the 
new waterworks lately erected for supplying the town of Congle- 
ten, Cheshire. The population is about 12,000, and the place is 
aseat of the silk manufacture. After various expensive plans 
had been suggested, in the year 1879 a complete scheme for the 
supply of the town with water was devised by the then borough 
surveyor, Mr. Wm. Blackshaw, now borough surveyor of Stafford. 

ese we now illustrate above by a general drawing, and a 
separate ow of the tower. With respect to the mechanical 
arrangements, the Corporation called in Mr. W. H. Thornbery, 
of Birmi , consulting engineer, to decide on the best design 
. of those submitted, and this, with modifications made by him, 

was carried out under his inspection. The water, for the supply 
js Baar i g is obtained from springs situated at the foot of 
~ a ill, about a mile from the town. It does not at 
present require filtering, but s enough has been allowed for 
the construction of duplicate filtering beds without in any way 
interfering with the present appliances. These filter beds are 
shown ig perspective illustration, but they are not yet built 
or req 
The waterworks are situated very near the spri from 
which they are only separated by a road, under wi the 


collecting pipes run. © There are two circular collecting tanks of 
brickwork, two‘ pumping wells, engine-house, boiler-house, 
chimney staek, and engine-driver’s dwelling-house, all enclosed 
by a wall. On the top of Crossledge Hill is erected a circular 
brick water tower 35ft. high to the underside of the service tank, 
which is of cast iron 30ft. internal diameter, supported on rolled 
girders. The tank is capable of containing 50,000 gallons of 
water, and it is provided with the usual rising and service mains, 
overflow and washout pipes. There is an arrangement for 
pumping direct into the mains in case the tank should require 
cleaning or repairing. 

The pumping machinery is in duplicate, and each set consists 
of a horizontal condensing engine, with cylinder 18in. diameter, 
stroke 30in., fitted with Meyer’s expansion gear, governor, fly- 
wheel 12ft. diameter, weighing 4 tons, jet condenser with a single- 
acting vertical air pump, situated below the engine room floor, 
and between the end of the cylinder and the main pump. Each 
main pump is 10in. diameter, horizontal, double-acting, worked 
by a prolongation backwards of the piston-red. The valves and 
seats are of gun-metal, 8}in. diameter. The capacity is 350 
, ese per minute, raised 206ft. The air vessel is 2lin. internal 

iameter and 6ft. high, and is fitted with a hand pump for 
renewing the supply of air if necessary. The rising main from 
the air vessel to the service tank is 9in. diameter, and 307 yards 
long, laid up the steep slope of the hill on which the water 
tower is built, The boilers, two in number, are of the ordinary 
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Cornish single-flued type, 5ft. diameter by 18ft. long, with flue 
2ft. 9in. diameter, with three Galloway tubes. They were made 
by Messrs. Hill and Co., of Manchester. The engines and pumps 
were made by Mr. Albert Scragg, of Congleton, and the brick, 
stone, and builder's work was executed by Mr. Thomas Kirk. 
The waterworks were opened in the autumn of 1881, and since 
then have constantly afforded an abundant supply of water. 
There is also an independent gravitation system, also arranged 

Mr. Blackshaw, for supplying an outlying part of the town. 
The cost of the works was exceedingly moderate, being not more 
than £13,000, including the water mains for distribution. 


The available water of many villages and small towns is that 
of the chalk beds, but it is invariably very hard, and should be 
softened. We have received so many inquiries respecting a 
simple means of carrying out Clarke’s water-softening process, 
that the following description of a set of apparatus devised for 
this purpose by Messrs. Law and Chatterton, MM.I.C.E., may 
be taken as supplementary to the descriptions of the Atkinson 
process, and the Porter-Clark process, which we have described 
in past numbers of THE EncInzER, and will interest many be- 
sides those who contemplate the construction of small water- 
works supplied by the chalk springs. : 

The apparatus, as made in various sizes — Bowes, 
Scott, and Read, of Broadway-chambers, 
illustrate by,the accompanying engravi 
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Softening hard water.—The disadvantages attending the use of 
water eitherfor drinking purposes, steam generation, lavatory 
purposes, and for many manufacturing purposes, are well known, 
but as there are several methods of softening waters which are hard 
indifferent degreesand by different substances, we may be pardoned 
if we here reproduce, for the convenience of some of our readers, a 
few passages from the sixth report of the River Pollution Commis- 
sion, 1874, pages 21 and 201-16, which give some very valuable 
information on the relative merits of hard and soft waters in 
domestic and trade uses. “Some of the mineral substances 
which occur in solution in potable waters communicate to the 
latter the quality of hardness. Hard water decomposes soap, 
and cannot be efficiently used for washing. The chief hardening 
ingredients are salts of lime and magnesia. In the decomposition 
of soap these salts form curdy and insoluble compounds contain- 
ing the fatty acids of the soap and the lime and magnesia of the 
salts. So long as this decomposition goes on the soap is useless 
as a detergent, and it is only after all the lime and magnesia 
salts have been decomposed at the expense of the soap that the 
latter begins to exert a useful effect. As soon as this is the 
case, however, the slightest further addition of soap produces a 
lather when the water is agitated, but this lather is again 
destroyed by the addition of a further quantity of hard water. 
Thus the addition of hard water to a solution of soap, or the 
converse of this operation, causes the production of the inso- 
luble curdy matter before mentioned. These facts render 
intelligible the process of washing the skiu with soap and hard 
water. The skin is first wetted with the water and then soap is 
applied ; the latter decomposes the hardening salts contained in 
the small quantity of water with which the skin is covered, and 
there is then formed a strong solution of soap which penetrates 
into the pores, and now the lather and impurities which it has 
imbibed require to be removed from the skin by wiping the 
lather off with a towel or by rinsing it away with water. In the 
former case the pores of the skin are left filled with soap solu- 
tion; in the latter they become clogged with the greasy curdy 
matter which results from the action of the hard water upon the 
soap solution which had previously gained possession of the 
pores of the cuticle. As the latter process of removing the 
lather is the one universally adopted, the operation of washing 
with soap and hard water is analogous to that used by the dyer 
and calico printer for fixing pigments in calico, woollen, or silk 
tissues. The pores of the skin are filled with insoluble greasy 
and curdy salts of the fatty acids contained in the soap, and it is 
only because the insoluble pigment produced is white, or nearly 
so, that so repulsive an operation is tolerated. To those, however, 
who have been accustomed to washin soft water, the abnormal con- 
dition of skin thus induced is fora long time extremely unpleasant. 
Of the hardening salts present in potable water, carbonate of 
lime is the one most generally met with, and to obtain a 
numerical expression for this quality of hardness a sample of 
water containing 1 Jb. of carbonate of lime, or its equivalent of 
other hardening salts, in 100,000 Ib.—10,000 gallons—is said to 
have 1 deg. of hardness. Each degree of hardness indicates the 
destruction and waste of 12 Ib. of the best hard soap by 10,000 
gallons of water when used for washing. Hard water frequently 
becomes softer after it has been boiled for some time. When 
this is the case a portion at least of the original hardening effect 
is due to the bicarbonates of lime and magnesia. These salts are 
decomposed by boiling into free carbonic acid, which escapes as 
gas, leaving carbonates of lime and magnesia; the latter being 
nearly insoluble in water, ceases to exert more than a very slight 
hardening effect, and produces a precipitate. As the hardness 
resulting from the carbonates of lime and magnesia is thus 
removable by boiling the water, it is designated temporary hard- 
ness, whilst the hardening effect which is due chiefly to the 
sulphates of lime and magnesia, and cannot be got rid of by boil- 
ing, is termed permanent hardness. The total hardness of water 
is therefore commonly made up of temporary and permanent 
hardness. A constant supply of hot water is now almost a 
necessity in every household, but great difficulties are thrown in 
the way of its attainment by the supply of hard water to towns 
forming thick calcareous crusts in the heating apparatus. 

Waters with much temporary hardness are most objectionable 
in this respect, and the evil is so great where the heating is 
effected in a coil of pipe, as practically to prevent, in towns with 
hard water, the use of this most convenient method of heating 
water. The property of being softened by boiling which 
temporarily hard water possesses is not of much domestic use, 
for water is, as a rule, either not raised to a sufficiently high 
temperature or not kept at it for a long enough time. Seeing 
then the disadvantages attendant on the use of hard water, it 
remains to be considered how best to soften it. Four processes 
are known to the arts. They are: Distillation, carbonate of 
soda, boiling, lime. Of these processes the first and second are 
the most effective, but owing to their expense are not applicable 
on a large scale. The third and fourth processes are efficient 
only with certain classes of water, rendered hard by the presence 
of the bicarbonate of lime, magnesia, or iron. The fourth is, 
however, a very cheap process, and is easily applicable to the 
vast volumes of water supplied to large cities, provided the 
hardening ingredients are of the character described. 

Softening by distillation.—By evaporisation, water is completely 
separated from all fixed saline matters, and consequently from all 
hardening matters. Distilled water, however, has a vapid and 
unpleasant taste, due partly to deficient aération and partly to 
the presence of traces of volatile organic matter; and though 
filtration through animal charcoal will remove this and the 
aération can begin chemically, the process is too expensive, 
except in certain cases, as on board ship or at military or naval 
stations, where no potable water exists. 

Softening by carbonate of soda.—The hardness of water, as 
already explained, being principally due to the presence in solu- 
tion of bicarbonates and sulphates of lime and magnesia, can be 
reduced by addition of carbonate of soda, which decomposes 
these salts slowly in cold water but quickly in hot, forming 
insoluble compounds of lime and magnesia, which are slowly pre- 
cipitated as a fine mud, leaving the water charged, however, with 
2 solution of bicarbonate and sulphate of soda. This process, on 
account of expense, is only applicable on a small scale to the 
water for purposes, as the water acquires an unpleasant 
taste from the presence of the soda salts, For laundry purposes 
it is, however, valuable, as it effects a great saving of soap. 

The softening of water by boiling —That portion of the hard- 
ness of water due to the presence of bicarbonate of lime, 
magnesia, or iron, is corrected by boiling the water for half an 
hour. During ebullition the bicarbonates, which are soluble, 
become carbonates, which are insoluble, giving off their carbonic 
acid as gas, rendering—by the precipitate produced, but not 
allowed in a boiler time to settle—the water muddy, but in- 
capable of decomposing soap. To raise the temperature of 1000 
gallons of water to the boiling point and to maintain it for half 
an hour requires the consumption of about 24 ewt. of eoal, or by 
the wasteful appliances found in households, probably three times 
that amount. Softened by boiling, then, 1000 gallons of water 
would cost about 7s. 6d., whilst the cost of softening the same 
gmount by goap is 9s, at £2 6s. 6d, per cwt, 


The softening of water by lime.—The economy which carbonate 
of soda exhibits in comparison with soap as a softening material 
is far surpassed by the use of lime. Lime costs about 8d. per 
ewt., and this weight of lime will soften the same volume of 
water as would require the use of 20} cwt. of soap. From the 
above it is evident—so soon as it is conceded that there is an ad- 
vantage in using soft water—that the lime process is by far the 
most economical. Besides the chemical action affecting the 
hardness, it has another most important mechanical 
action, in consequence of the weight of each particle 
composing the precipitate produced by it. These 
ticles during subsidence become attached to the almost micro- 
scopical organic impurities present in all river water, and drag 
them down to the bottom of the settling tank, whereby the water 
is rendered, after some eight hours, clear as crystal. The aver- 
age cost of the water supplied by the leading metropolitan water 
companies is £10 10s. 93d. per million gallons. The charge made 
by the companies to consumers is about 6d. per 1000 gallons, or 
£25 per million gallons. It has been found that water can on a 

scale be softened from 14 deg. hardness to 5 deg. at a cost 
of 20s. per million gallons—that is, 10 per cent. on the cost of 
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Fig |.—LAW AND CHATTERTON’S WATER-SOFTENING APPARATUS. 


the water to the companies, or 4 per cent. as the price charged 
to consumers. This estimate does not take into account the 
value of the precipitated chalk, which has a market price, and is 
used for many purposes, being, in fact, whiting of the purest 
quality. The operations necessary in Clarke’s process are four 
in number :—(1) The preparation of milk of lime; (2) the pre- 

tion of a saturated solution of lime; (3) the mixture 
of this solution with the water to be softened; (4) the 
classification of the softened water by the separation of 
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the precipitated substances. Messrs. Law and Chatterton effect 
these processes by simple mechanical means, which are so far 
automatic that they only require the presence of a person, 
without technical knowledge, once in each twenty-four hours. 
No filtering medium whatever is required, which is a great 
advantage for the following reasons :—(1) Filtering materials re- 
quire periodical cleaning and renewal, which notonly occasion much 


trouble and mess, but are also frequently inefficiently performed. 
(2) Experience has shown that the filtering material, whether 
cloth, charcoal, or other substance, is extremely liable to become 
mouldy or musty, which makes the water both unwholesome and 
unpalatable. This system is especially adapted for small water 
supplies and for use in country houses, there being no operation 
to perform requiring either technical, chemical, or mechanical 
knowledge, nor producing dust or dirt. The following is a 
description of this apparatus as fitted at the Hoo, Luton, 
Bedfordshire, for the supply of Mr. Gerard Leigh’s house, 
grounds, and home farm, The mixing of the lime and the eub- 


sequent stirring of the water is effected by water-power obtained 
from a turbine. The whole of the apparatus and tanks occupy 
a space 60ft. square, 3600ft. area, and soften a daily supply of 
50,000 gallons. A pump driven from the turbine forces the 
water to a reservoir in the park and on to the house, an 
ingenious automatic arrangement worked by the overflow from 
the cistern throwing the pump out of gear when the tank is full. 
A, B, and C, Figs. 1 to 6 herewith, are three tanks in which the 
water remains to be softened, each capable of holding one day’s 
supply. D and E are two smaller tanks in which the lime-water 
is prepared ; X is the automatic valve apparatus by which the 
connections between the several tanks are effected in the 
order and at the times required; H and H show the posi- 
tions in which two pumps should be placed, the former 
for pumping unsoftened water into the tanks, the latter to 
ump the softened water into the supply cistern. J is the pipe 

m the well or other source of supply—in case the supply is at 

a higher level, one pump can be dispensed with. The operation 
consists in adding to the water to be softened a certain quantity 
of lime Water, depending upon the degree of hardness, and in 
then allowing the mixture to rest in a state of perfect quiescence 
until the whole of the lime has been deposited and 
the water has become perfectly clear. The tank A 
has been filled with unsoftened water. Tank B con- 
tains the water and lime in process of clarification 
by subsidence after mechanical agitation by the 
screw. Tank C contains the softened water—and 
the precipitate—in process of removal for consump- 
tion. The mode of working is as follows :--The milk 
of lime prepared by slaking new lime in a “ Michele 
mixer”—not shown. One of the tanks D having 
been filled with softened water, run by gravity 
from one of the tanks A, B, or C, the requisite 
amount of milk of lime is allowed to flow into 
it from the lining machine, and the whole having 
been thoroughly mixed by the patent agitator GQ, is 
left in a quiescent state for some hours, when the 
superabundant lime falls to the bottom, and the 
tank contains a perfectly clear and saturated svlution 
of lime. The requisite quantity of lime water is 
then suffered to flow by gravity into whichever of the 
three tanks is empty. In the meanwhile the softened 
water is being withdrawn by pumping or gravitation, 
as the case may be, from the tank C, until, upon 
the water being lowered to within a certain distance 
of the bottom, an automatic arrangement shifts the 
valve X so that the supply then commences from B, 
the unsoftened water flows into C, and the water is in 
process of clarification in A, and thus the operation 
proceeds continuously. Where the water can be 
supplied by gravitation, and the tanks can be 
placed at a sufficient elevation to command the ser- 
vice cistern, no pumps are required, the softening 
process, in fact, in no way necessitating. pump- 
ing. The space occupied by the whole of the tanks and appa- 
ratus is 60ft. square, 3600ft. area, and softens 50,000 gallons 
per day. For the daily softening of quantities less than 1000 
gallons the tanks are made of galvanised sheet iron, and the 
whole apparatus and tanks are self-contained, so as only to 
require the making of the necessary connections with the exist- 
ing supply and delivery pipes and fixing in place. No expensive 
foundations are required, and the entire cost of an apparatus— 
see Figs. 2, 3, 4, 5, and 6—capable of softening 500 gallons per 


Fic.4 


day is about £75. Annexed isa more detailed description of 
the manner of fixing and working the smaller apparatus. 

The tank must, of course, be set up perfectly level. ‘The 
pipe from the source of supply—in the present case from the 
hydraulic ram—must be attached to the upper three-way cock at 
Aonthe accompanying engravings, and the pipeto supply softened 
water is to be connected to the lower three-way cock at B, and 
should be led into the elevated cistern with a ball cock 


Fic.s 
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80 as to keep it always filled. The three hall cocks in C, D, and E, 
should beadjusted to allow the tanks to fill to within 3in. of theton. 
The nuts at the upper extremity of the three rods F, G, and H 
should be so adjusted that when the water in the several tanks 
has been drawn down to within 1bin. of the bottom the rocking 
shaft I I is drawn down and the vertical rod J lifted so as to 
allow the wheel K and spindle L to revolve by the action of the 
weight M. The length of the chain is such that when the 
weight M rests upon the floor the face of the raised rim on the 
wheel K should not quite touch the rod J, and if — 
thin packing should be put for the weight to drop upon. e 
lime to be used should be pure chalk lime free from clay, mixed 
with water toasmooth creamy consistency, and then poured intethe 
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small tank N, This tank should then be filled with water to within 
Sin. of the top, and the small air pump worked until the lime has 
become thoroughly mixed and diffused throughout the water. 
Care must be taken that previous to filling the tank the float O 
is raised up, as shown by the dotted lines in Fig. 3. After the 
lime has been thoroughly mixed it should be left for at least 
eight hours for the superabundant lime to subside, leaving the 
supernatant fluid a perfectly clear saturated solution of lime. 
At the end of this time the float O should be lowered, so that it 
may float upon the lime water, and the three-way cock P should 
be turned in such a position as to allow the contents of the tank 
N to run into the tank Q until the necessary quantity has been 
supplied, the mode of determining, which is hereinafter described. 
The spindle L should then be turned into the position which 
allows the water from the source of supply to be discharged into 
the tank Q, the float R having first been raised into the position 
shown in Figs. 2and 5. A second quantity of lime should now 
be added to the tank N, mixed with water, and after agitation, 
another eight hours allowed for the contents of both the tanks 
Q and N to subside, At the end of this time the three-way cock 
P should be turned through a third of a circle, so as to discharge 
the lime water into the tank 8; and the spindle L should 
be turned in the contrary direction to the hands of a 
watch through a third of a circle, so as to allow 
the water from the source of supply to be discharged into the 
tank S, care being taken as before to raise the float T out of the 
water. A third quantity of lime must be added to the tank N, 
and now mixed with water to be drawn from the tank Q by 
the tap U, and after agitation again left for eight hours to 


| 
| | 

ime | 
| 
& | 


subside. The float R may now be lowered into the water in the 
tank Q, when it will be found that the clear softened water con- 
tained in the tank Q will be discharged through the pipe 
attached to the bottom of the three-way tap B. The weight M 
must now be lifted about 5in., so as to allow the ring at the 
end of the chain to be moved back to the next stud on the wheel 
K. The lime water in the tank N must next be discharged into 
the tank V, and then another quantity of lime must be added 
to the tank N and filled up with softened water from the tank S 
by means of the tap W, and after being duly agitated and left to 
subside. As soon as the softened water from the tank Q has 
been drawn down to within 15in. of the bottom, the rod H will 
move the rocking shaft I and lift the rod J, so releasing the 
wheel K and allowing the weight M to descend and turn the 
spindle L and the upper and lower three-way cocks through a 
third of a circle ; the effect of which movement will be to con- 
tinue the supply of softened water from the tank S, and to fill 
up the tank V with water from the source of supply. 

The apparatus will now be in the condition to afford a regular 
supply of softened water; all that wjll be necessary to insure its 
continuous action will be that at certain stated intervals, 
dependent upon the rapidity with which the water is used—but 
which interval should not be less than eight hours—the follow- 
ing things should be done:—(1) The float must be raised out of 
the tank last emptied. (2) The float must be lowered into the 
tank last filled. (3) The weight M must be raised, and the ring 
of the chain shifted to the next stud on the wheel K. (4) The 
clear lime water found in the tank N must be turned into the 
tank last emptied. (5) The requisite quantity of lime must be 
sa into the tank N. (6) The requisite quantity of water must 

drawn off from the tank last filled into the tank N. (7) The 
contents of tank N must be thoroughly mixed by means of the 
air pump. The quantity of lime to be used for each tank full of 
water must depend upon the hardness of the water, # oz. being 
required for each tank full for each degree of hardness. It is 
desirable, however, always to have an excess of lime in the tank N, 
80 as to ensure obtaining a saturated solution of lime. When first 
mixed the contents of the tank N will have a creamy appearance, 
but when the superabundant lime has subsided the supernatant 
liquid will be a perfectly clear saturated solution of lime. There- 
fore, in the first instance, 31b. of lime should be put into the 
tank N, and subsequently each time such a quantity of lime 
should be added as is found to be necessary by the method here- 
inafter described. The quantity of the saturated lime water to 
be run into each of the softening tanks Q, S, and V, will depend 
upon the hardness of the water. For every degree of temporary 
hardness a depth of 1,%;in. of the contents of the tank N will be 
required; so that if the water has 14 deg. of temporary hard- 
neas, then 22}in. in depth of lime water must be run off into 
each of the tanks Q, 8, and V. In the first instance an excess 
of lime may be used, and the softened water tested by means of 
nitrate of silver in the following manner:—A solution of 1 oz. of 
nitrate of silver in a pint of twice distilled water should be 
obtained. Having let two or three drops of this solution fall on 
the bottom of a white tea cup, slowly add the softened water; 
then if there be any excess of lime, a yellow colour will show 
itself, and the quantity of lime water used must be reduced 
until only the faintest trace of colour is perceptible. 


ON CRANE POWER FOR DOCK ESTATES, 


Mr, Artur J. MActnnis, M.I.N.A., read a paper on this sub- 
the Liverpool Engineering Society on Wednesday 
week, 

The writer’s attention has recently been drawn to the subject by 
severe and costly experience in both time and money by the want 
of crane power for various workabout steamers, which, though trifling 
in itself, became formidable owing to the great danger to life and 
limb, and the enormouscost of rigging temporary gear. Tothose who 
are accustomed to use crane-power, as provided on dock quays, &c., 
it is generally noticed that they seem of such design, and to be so 

» 48 to more nearly satisfy the theoretical ideas of the 


designers than the wants of those for whom they were supplied. 
Mr. Maginnis said then when it is considered that the punctual 
despatch of mail and other steamships is of necessity the whole 
life of the pees vast carrying trade of the world, it may not 
unreasonably be insisted upon by those responsible for this punctu- 
ality that every assistance be given them in keeping these immense 
vessels and their machinery in the best possible state of repair. 
None but those who have actually experienced it can picture the 
anxiety of replacing a heavy crank shaft, propeller, or some other 
such hft, on a dark, dirty, night, by means of untested gear, and 
masts or derricks of apparent strength, but with, perhaps, some 
hidden weakness which may suddenly cause failure, and bring down 
the whole gear, dealing death and destruction on all sides and up- 
setting whole months of sailing schedules. Bearing all these 
matters in mind, it may be asked, what, then, are the chief things 
to be eonsidered when arranging for crane power for a dock estate? 
This question he hoped to lay clearly before them, from the user’s 
point of view. The first consideration is to find out what is the 
more special work for which the crane is required, whether for the 
use of marine engine builders to put in or renew the boilers and 
machinery of steamships, or for the loading and discharging of 
machinery or other heavy lift eargoes from vessels having little 
time in port. If required for the first pu of putting in new 
engines and boilers, experience has proved that nothing can surpass 
the revolving crane on a fixed site, such as the justly famed 
hydraulic cranes of Sir William Armstrong’s design ; but these may 
be rendered almost useless for their origival purpose by their loca- 
tion, as, unless so placed as to have very extensive clear water 
space in front of and on both sides of it, prohibitive expense is 
entailed on the shipowner or contractor by the constant shifting 
about of large steamers without steam-power, and other innuwer- 
able causes known only to those engaged upon the construction or 
overhauling of them. Another point to be looked to in connection 
with these cranes is that of providing great height and radial 
reach of jib, as the yet increasing size of steamers means great 
height of side and deckhouses, over which all internal machinery is 
compelled to pass. The great disadvantage of this style of crane is, 
that if not constantly engaged, they may occupy valuable quay 
space which might be turned to some lucrative purpose ; but this 
is unavoidable. For the next — of overhauling or replacing 
portions of machinery and that of general cargo work, the experi- 
ence of those who have had extensive knowledge of such work is 
that cranes on fixed sites are rewnants of the past for seaports, 
where steamers are constantly arriving and departing with but 
from three to six days allowed them to unl and load, say, 
5000 tons of freight and complete their coaling—no unusual occur- 
rence now-a-days. 

Under these circumstances will be seen the serious delay caused 
by the stoppage of all cargo work, if, for one moderate lift, a large 
steamer has to be distance mile or 
present existing in Liverpool—to some fixed crane. Apparently 
this seems a small matter, but when it is remembered that shallow 
dock sills, crowded docks, faulty ropes, dark nights, and a hundred 
other difficulties present themselves to the unfortunate overlookers 
who are responsible for the safe shifting of the ship, some idea of 
the unsuitableness of fixed cranes may be formed. But yet 

th ideration presents itself, namely, the costliness of the 
operation, for it will at once be seen that immediately the steamer 
hauls away, all cargo work must cease, also the coaling—an im- 
tant matter—and, as a rule, cannot be re-commenced until she 
returns to her berth, thus causing a delay of at least one day, which 
means unnecessary outlay in overtime, Sunday work, and above all 
detention, which, as an expense, is almost an unknown quantity. 
Another defect of fixed cranes which should commend itself 
strongly to owners and others is that sometimes. small defective 
or suspicious part of machinery is allowed to pass on account of 
the great inconvenience and delay necessary for rigging temporary 
ear, whereas had some handy method been at hand, no risk would 
ave been run, and, perhaps, thousands of pounds been saved 
which were afterwards thrown away by the steamers breaking down 
at sea, and becoming liable to heavy salvage claims. As, then, it 
has been shown that to haul steamers to and from cranes is both 
absurd and expensive, it must of necessity follow that if the 
steamers won't go to the crane, the crane must go to the steamer; 
and to right thinking minds, this seems the most reasonable. For 
dock estates, then, nothing is so serviceable as floating cranes pos- 
sessing in themselves propelling power, their utility is almost 
unbounded, and the wonder is that such a useful machine has not 
been universally adopted. 

To show the superiority of the floating over the fixed crane, it 
will be interesting to compare the mauner of carrying on any 
ordinary work with the one and the other. Let us take, for in- 
stance, that it isa crank shaft which requires to be renewed in a 
large mail steamer, having about five days in port. Under the 
fixed system all cargo work must be stopped to allow the ship to 
be hauled under the crane. The old shaft is then lifted out, and 
the uew one—which, if it comes from the interior of the country, 
will be on a railway truck, and will then more than likely require 
to be carted under the crane—is then placed on board, and 
the vessel again hauled back to her alae berth, thus wasting a 
valuable portion of the but limited time. With a floating system, 
the crane would have been placed alongside the steamer, and the 
old shaft first lifted out, taken away by the crane itself, and de- 
posited in any required place. It—the crane—would then proceed 


to the railway truck, which bas been run down to any convenient’ 


ang on the dock rails within the reach of the crane, and pick up 
the new shaft, after which it goes alongside the steamer and 
delivers it on board. During all this time the loading or discharg- 
ing of the cargo has not been interfered with, and besides, the total 
time for which crane hire has to be paid will not be more than a 
ae thereby enabling the crane to serve two or three steamers 
in the day. 

In almost all other cases the same state of things applies, no 
matter what may be the nature of the lifts required, whether as 
cargo, overhauling, or replacing. Another feature in favour of the 
floating crane is that no valuable quay space is permanently 
—— by them, and they are available at any berth in the 

locks, 

Turning now to the disadvantages of floating cranes, it may be 
asked: What are they? Up to the present, few, if any, have been 
found for the actual work re ak of them. But it cannot be 
denied that in docks with small water area, and those constructed 
with long narrow branches, where large steamers are berthed on 
both sides, having, perhaps, numerous barges alongside of them, 
the beam of these cranes may be found excessive; but if con- 
structed to lift only moderate weights, say 40 tons and under, the 
beam may be kept within pecs x limits, Another disadvantage, 
it may be argued, is no doubt that of requiring a permanent staff 
as crew, and also, perhaps, the matter of first cost ; but the former 
might be set against the numerous hands now required to look 
after and keep in repair the fixed cranes, and the latter would in 
few cases exceed that of the fixed system, unless the natural 
foundations are unexceptionally good. . 


For all general purposes, then, it may be taken that up to the 
present time the experience of those most interested for their own 
sakes in the development of crane power for dock estates is most 
in favour of systems having a maximum lifting 
power of about 40 tons, as all lifts required over and above that 
pass beyond those which occur when a steamer is in active service, 
and fully justify the expense of hauling to a fixed crane. As to 
the designs of these floating cranes or derricks, recent experience 
tends to show that those having movable outreach, that is, of 
increasing and decreasing radius, age ag advantages over those with 
outreach of fixed radius, especially for the loading of large cum- 
bersome pieces of machinery, through openings or hatches of limited 


size, as with the former the position of the fall may be removed 
transversely, without any alteration of the longitudinal position, 
so that if the ship be listed heavily to either sides, no guys 
need be used to guide the package into the third or fourth desk 
hatches below, as for each hatch the outreach can be adjusted so 


that the package hangs fair over the opening. With fixed outreach 
it will sak es be understood that to alter the transverse position of 
the fall, it will be necessary to move it either forward or aft, a 
varying distance affected by the radius being small or large, and if, 
as is often the case, the package is a neat fit for the opening, this 
cannot be done, so that guys will have to be resorted to in order to 
clear the other deck openings. 

The importance of this movable outreach was brought under the 
writer’s notice during the present year, when wa’ the same 
operations bei pecformed at different steamers, one case 
with the movable and the other with the fixed outreach, with the 
result that the former enabled the work to be done more conve- 
niently and in somewhat quicker time than the latter, and with 
fewer hands. At the time these lifts were being made the supe- 
riority of the floating over the fixed system was plainly visible, and 
the writer has no hesitation in saying that the time which would 
have been required under the fixed would have been more than 
three times that of the floating, and the cost for labour and other 
items almost five times as great. 

Leaving now the matter of crane power for wet or floating docks, 
another presents itself, namely, that ef crane power for dry docks. 
This, it may be said, isa new feature of the case, but to those 
acquainted with the overhauling of steamships in dry dock it will 
be acknowledged that its want has long been felt, although no 
claims for it may have been put forward, owing, no doubt to the 
fact that such a thing has not yet existed. Bearing in mind the 
importance of prompt despatch to sailing date noticed in the early 
part of this paper, it may be safely said that here again punctuality 
demands a most decided improvement over the what may be termed 
dis ful system of the present time, for replacing stern frames, 
poss oa stern tubes, propeller shafts, propellers, and the other 
innumerable heavy repairs which can only be effected in dry dock. 

To show how valuable the assistance of crane power would be at 
dry docks, it is only necessary to cite one case out of the many 
happening day after day. Some time ago a moderate sized steamer 
was placed in dry dock for periodic painting and survey, and most 
unexpectedly the propeller was found to becracked. Noother 
boss being it was decided to put on a solid four-bladed 
peller, the steamer having to sail in a few days, on a date for w 
a large number of passengers and good freight had been obtained, 
so that the detention would have resulted in very serious loss to 
the owners. The anxiety of getting such an awkward massive 
weight—about 15 tons—lowered into a dry dock over 30ft. deep on 
a dark drizzling November night, with the temporary shear legs 
and gear creaking considerably, can be more y imagined than 
described, and yet these cases are occurring day after day. Now 
it isa broken rudder frame, another time a damaged stern frame, 
another a bad propeller shaft, and so on; each time requiring heavy 
temporary to be rigged, and of necessity causing the work of 
lifting or lowering to be of the slowest possible description, the 
weight being almost always of the same awkward description. 
To meet such requirements, then, it is a very difficult matter to 
fix upon an ement of crane power for dry docks, especially 
as there is but little, if any, pi ent togoupon. But it ought 
not to be beyond the power of those engaged in crane designing 
and manufacturing to produce something which would lessen the 
cost and risks now incurred. If it were possible within reasonable 
ay to design cranes capable of moving to any position on one 
ide of the dock or docks, worked by either steam or hydraulic 
power, and lifting up to about thi:ty or thirty-five tons at a radius 
of 30ft., with a jib height of 40ft., such a crane would be of incal- 
culable service on a dock estate. It would be useless to deny that 
this would be a ponderous and costly machine, but that something 
of the kind must be produced a p ber time will show, owing to 
the great demand for such, and it is sincerely to be hoped that 
some steps will be taken, before some terrible accident takes place, 
which will call world-wide attention to the matter. If advantage 
was taken of the great advances made of late yearsin the improve- 
ment of lifting power for heavy weights, and also in the other 
branches of engineering which may be justly styled its helpmates, 
what an improvement might be made on the existing state of things. 
Is it being too sanguine to hope that a day is near at hand when 
work, trifling in itself, but now-a-days causing enormous trouble, 
expense, and anxiety, will become simple and inexpensive, and that 
permission to use the crane power may be readily procured in the 
immediate neighbourhood, and thereby avoid the detention caused 
by far distant offices, formal application, instalments, and other 
offsprings of that unyielding tyrant “‘ red-tape.” 

The author would for one moment conjure up a scene where the 
happy millennium of crane power exists so farasour present knowledge 
extends. Let them — that it was the case already mentioned, 
that a solid propeller had to be lowered into a deep dry dock on a 
dark, cirty night. What would be the case? The improved dry 
dock crane would move into a convenient site, and on the arrival 
of the propeller would pick it up and lower it into the required 
position in from fifteen to thirty minutes. Then to light up the 
scene of operations. In the immediate neighbourhood is placed a 
neat, smart-looking wagon, after the pattern of a fire brigade 
machine, containing, in the form of either accumulator or dynamo, 
the germ of that valuable, over-rated, and under-praised pet of 
modern times, the electric light, carrying with it also numbers of 
strong, handy incandescent lamps aud gear, which are then hung 
conveniently around, and so light up the whole scene, no matter 
how strong may be the wind or how heavy the rain. The electric 
lighting also applies to the fixed cranes on the floating docks, which 
are specially adapted for a splendid distribution of incandescent 


lamps, and the reception of dynamo or accumulator. Then as to - 


the floating cranes, to what use may they not be applied? as they 
possess in themselves all of the present much-needed wants. If it 
be a fire which breaks out, it steams over to the scene, and with 
the same engines which propel and work the powerful 
fire pumps are at once set to work, and the place illuminated with 
the numerous incandescent lamps which are required for its 
original purpose. Before concluding, it may be natural at a meet- 
ing of the Liverpool Engineering Society to turn to our own port, 
and see how it complies with the demands of the present day. It is 
to be regretted, however, that up to the present the same talented 
energy and enterprise which has designed and constructed a dock 
system second to none, has done but little towards attaining per- 
fection in its crane power, no floating cranes whatever being in use, 
and but few really suitable fixed ones. True it is that in a place 
where advances are made by leaps and bounds, it is more than 
difficult to keep pace thoroughly with the times; but the demands 
of commerce must be supplied, and already the subject is being 
forced upon the dock authorities, not. only of Liverpool, but alsa 
of the other great seaports of the world. It would be well here ta 
bring forward one small matter, which would confer a boon on 
those requiring the use of the Liverpool cranes, and that is that a 
diagram, with letters referring to radius and height of jib above 
the quay, should be printed upon the printed lists of maximum 
weights, position, &c., now published, and corresponding columns 
inserted, so that the dimensions could be placed opposite to each 
crane. In conclusion, it may be asked, have any improbable ideas 
or suggestions been put forward throughout the paper which the 
resources of the present day cannot fully conquer? Certainly the 
matter of first cost is large, and perhaps the estions thrown 
out go beyond anything that has yet been accomplished ; but to the 
initiated and the uninitiated a matter which may be figuratively 
said to be the whole life and soul of the great steamship trade of 
to-day cannot be left in abeyance for the sake of its first cost, or 
because of the uncertainty of a step ahead of that yet effected in 
the design of crane power for dock estates, 


NavAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :-—G. F. Graves, engineer, to the 
Lord Warden; J. C. Thompson, engineer, to the Warrior; William 
Hair, engineer, to the Hercules; W. A. D. Whormby, assistant 
engineer, to the Pembroke, additional, for service in the Orontes; 
= S. Turner, chief engineer, to the Tourmaline, vice 
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MESSRS, W. AND J. GALLOWAY AND SONS, MANCHESTER, ENGINEERS, 


(For description see page 366.) 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


PARIS.—Madame Boyveavu, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden, 

VIENNA.—Messrs. and Co., Booksellers. 

LEIPSIC.—A. Bookseller. 

NEW YORK.—Tuz Wittmer and Rogers News Company, 
81, Beekman-street. 


TO OORRESPONDENTS. 


*.* In order to avoid trouble wid confusion, we find it necessary to 
* inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to their destination. 
No notice will be taken of communications which do not comply 
with these instructions. 

*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request s ents to keep ones, 

*,* All letters intended for insertion in THE ENGINEER, or con- 
taining questions, must be accompanied by the name and address 
of the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 

J. W.—Address, 160, Fleet-street, London, E.C. 

H. D. Glasgow).—There is no book on the working of condensers fitted to 
sailing ships. 

Aw Evoineerino Stupent.—There is no limit to the speed at which a wheel 
may be made to revolve 30 long as the centrifugal force is not great enough 
to break it, The greatest number of revolutions ever made, 80 far as we are 
aware, is 20,000 per minute—the speed at which small drilis are run in 
rotary gill drilling machinery. We have seen a wheel about Tin. diameter 
driven by a jet of steam at 9000 revolutions. 

E. A. G. (Melbourne).—The testing of pressure gauges is a very simple 
matter, A length of half-inch wrought iron piping is provided, on which 
at intervals are fixed teats, on which half a dozen gauges to be tested are 
secured, The pipe ws supported in a horizontal position in a frame. To 
one end is united a small ee worked by hand, at the other end is 

Jjixed alarge standard gauge. By working the pump, pressure is put on, 
and the observer can then compare the gauges to be tested with the standard 

uge. Jn some cases a column of mercury is substituted for the standard 
gauge. For high-pressures, however, its use is inconvenient, because of the 
great length required. Thus, for 150lb., it would have to be more than 
300in., or 25ft. high. Safety valves can be tested in the same way, but they 
never are tested, calculation giving the proportions near enough. They are 
comparea when in action with the pressure gauge on the boiler, and the 
weight or spring is adjusted accordingly. 


RIVET MAKING MACHINES. 
(To the Bditor of The Bngineer.) 
Srr,—Can any of your readers give me the names of some 
machine makers? 


rivet rs 
Lincoln, May 16th. 


WHEEL CUTTING MACHINES. 
(To the Editor of The Enguneer.) 


§ir,—Can any reader give the name and address of any manufacturers 
of wheel cutting machines ? J. 8. anp Co. 
Manchester, May 11th. 


Rivet. 


BENT TUBES. 
(To the Bditor of The Engineer.) 
Sir,—Can any of your numerous readers tell me where I can get bent 
tubes? I want, say, a 2in. tube bent double as close 


as possi! 

from lft. to 2ft. long. I can get them now with a 2} 

but want them closer. ExQuiRer. 
Ashton-under-Lyne, May 15th. 


LIVET’'S BOILER SETTING. 
(To the Editor of The Bngineer.) 
* §rr,—Allow me to make a correction in my = have been 
kind enough to print in your issue of yesterday. The formula for the 
maximum evaporative power should be stated thus :— 


e= o15(c + 428 (H- 9) ) 
In the illustrative anti-climax which I desired to establish in mentioning 


en’ 
the rate of combustion in Cornish boilers, the quantity should have been 
stated as 41b. of coal per square foot of grate per ae 
LARK. 


occur, an extra charge of two shillings and sixpence , annum will 
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CLEVELAND InstITUTION OF ENGINEERS.—Monday, May 2ist, at 7.30 p.m.: 
ections ‘On the Exhaust 
llieries,” by Mr. A. Slater 


E CIANS,— 
May 2th, at 8p.m.: “On the Cause of Magnetism,” illustrated 
experimen: 
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THE NEW ORDERS IN COUNCIL ON EXPLOSIVES, 
, ers recently issued from the Home-office on the 
subject of explosives have given rise to a sharp correspon- 


dence. Important interests are certainly threatened. A 
good deal, of course, depends on the interpretation and 
working of those Orders, We are not, therefore, able to give 
a mature opinion on the matter; nevertheless, there is 
enough in them to call for serious consideration, and for 
judicious action. Protests couched in unmeasured words, 
or based upon careless or far-fetched conclusions, are, we 
fear, likely todo harm. If our view of these Orders and 
the Memoranda issued in connection with them be correct, 
there is, too, a strong case to put forward on behalf of those 
concerned. Public sympathy is likely at first to be on the 
side of the Home-office, At the first blush it may well 
seem that the recent outrages have called for coos legi 
lation; that public safety must at all cost be secured, and 
that efforts to this desirable end ought not to be in any 
way thwarted for the sake of a ial branch of industry ; 
in fact that the country is not to be trifled with, and will 
cordially support any honest efforts made by the Home 
Secretary without splitting straws as to the necessity of 
each provision in an Order in Council. We warn those 
whose interests we are about to consider that this is likely 
to be the popular view of the question, and that this 
being so, special care is needed to make good their case 
by sound and temperate reasoning ; and we may add, the 
task will not be found difficult. 

The view we suggest on the part of the public is really 
not strongly pronounced. We are not aware of any- 
= like a popular demand for legislation. We have 
not, for example, read of any petitions being presented, 
nor do we think any questions asked in the House justif 
us in supposing that the view we suggest as a likely one is 
at all strong. It is, at all events, passive in its character. 
The initiative has apparently been taken at the Home- 
office by Sir William , mean A or, it may be a, by 
his advisers. We think, however, that we can show that 
the public have evidence before them that we are indebted 
to Sir William himself for this solicitude for our safety. 
We do not consider, then, that the object is to allay a public 
ge so much as to deal with an actual danger appreciated 

y the Home Secretary. Let us, then, next see what 
is the danger against which we have to guard. 
Has it arisen from the fair use in industrial work of 
compounds of a dangerous character? or is it due to actual 
eee gi ? Of course the remedy in the former case 
would be a more rigid control of the industrial work in 
question. It might, in fact, be necessary to enforce caution 
on well-intentioned but ignorant or careless men. This 
would be of the nature of commercial legislation. On the 
other hand, if the evil is that of a conspiracy, our quarrel 
is not with the material, but with the men who use it, and 
the remedy is criminal legislation. We need not point out 
that the latter is the case before us, We have then not so 
much to inst the behaviour of explosives of any 
special kind, as of men in whose hands explosives must not 
come if we can prevent it. The provisions drawn up should 
then meet this end. Let us come tothem. They consist, 
as far as we understand, of three Orders in Council and two 
Memoranda. 

The Orders in Council are all under the Explosives Act 
of 1875. This Act was drawn up in two distinct 
The first part relates to gunpowder, and, as might be 
expected, is of a fixed and definite character. The second 
part relates to mixed explosives, including all the com- 

unds of nitro-glycerine, the -cotton family, and, in 
Fact, all explosive compounds allowed to be made except 
powder. is family is an increasing and growing one; 
and as Part II. was purposely drawn up, as might be 
expected, to allow of modification—see Clause 83—it would 
be well for a eae who questions the — to issue 
the recent Orders in Council to study it ly. Three 
Orders came out on April 20th numbered No. 6 (a), 
No. 7 (a), and No, 12 (to replace No. 8). Without going 
into detail, the main points of them are that a police 
certificate must be obtained as to the fitness of any 
person to enable him to keep a “store,” “registered 
premises,” for mixed explosives, or any quantity of 
explosive, however small, for private use—always except- 
ing powder. These three cases respectively being dealt 
with by the orders quoted, also no explosive of the 
No. 5 Fulminate class is to be kept at all. Further, the 
last order which has been specially objected to, limits the 
quantity of explosive kept by any private individual to 
101b. Leaving the Memoranda to be discussed presently, 
we will consider these Orders in Council. They appear to 
be open to grave objection. First, the whole tone is very 
injurious to the branch of manufacture they deal with. 
They are both of an alarmist tone and partial in their 
bearing. They cast a stigma on dynamite and its kin, and 
by omitting to touch powder they give the latter an undue 


advantageintrade. This would befairenough had dynamite 


proved untrustworthy ; but this is not the case. No one 
can pretend to say that the explosive employed at the 
Home-office acted badly or treacherously. It was its 
employers who so No doubt the certificate is 
intended to bear on the users of explosives; but surely 
if so, it should equally apply to gunpowder, for quite as 
much mischief may be oubt a 
larger quantity is required; but the effect is then greater, 
for it 4 less local. In the Clerkenwell explosion gun- 
powder was mr da We doubt, however, if the Orders 
in question will have any effect in preventing such evils as 


| we have lately encountered. 


Is it supposed that the perpetrators of the late outrage 
would have applied for fieoneus and been refused, and if 
so, would they have been debarred from making their 
attempt? We are at present only dealing with the Orders 
in Council, not the Memoranda, and in them we see nothing 
that would bear beneficially upon the case. Indeed, it does 
not appear that there is any attempt to deal with the 
immediate and direct employment of explosives, but rather 
with the keeping of them. The case of a man purchasing 
an explosive and immediately using it does not appear to 
be contemplated. It is the danger of keeping rather than 
that of using it that is dwelt on. It appears to us that 
the attacking at the Home-office was not liable 
under these Orders if he purchased his nitro-glycerine and 
used it at once, unless, indeed, his heart failed him 


and he took away some of the material unexploded and 
kept it. Guy Fawkes himself would not have offended 

inst the Orders, for he stored powder only beneath 
the House. 

To deal seriously, however, with the Orders, we believe 
that they are likely to damage the sale of dynamite and 
gun-cotton compounds, The annoyance of having to con- 
sider regulations and obtain a certificate is likely to 
deter anyone who has not committed himself to the use of 
such compounds from adopting them. We think it would 
be less mischievous if it included powder, because the 
difficulty would be more likely to be faced and overcome. 
A man would not be ~. pg disappointed of his shooting, 
for example, but he might easily be prevented from trying 
Schultze’s powder instead of ordinary powde: by the 
= of there being some _ of a certificate 
which he had not mastered. tly, as we have said, 
we do not see that the object in view is likely 
to be attained by the Orders in question. On the 
other hand, however, we do not anticipate the trouble 
suggested by Mr. Cuthbert in the actual use of dyna- 
mite. It is not avery difficult matter to arrange that 
miners should return any dynamite left on their hands 
into a store. This is actually done, we believe, in most 
parts of the Cleveland district. It is certainly a desirable 
thing if it can be done. It would be safer and better for 
the homes and families of the miners, though we cannot 
see that the Home-office or 7’imes office would be thereby 
rendered much more secure. There may be some objection 
on the score that manufacturers are made unnecessarily 


dependent on the police. Still, we think a few directions 


might put all this right, and we should advise mining 
companies to endeavour to meet these Orders in as rea- 
sonable a way as possible, If they really read them in the 
extraordinary sense adopted by Ir. Cuthbert, let the 
question be raised. We wish that the trade aspect of the 
matter had no more difficulty. 

Now to come to the two Memoranda issued from the 
Home-office on April 18th. One of these is a circular, 
intended, apparently, for chief-constables. It is distinctly a 
caution against criminals, and,in our opinion,a valuable one. 
It warns all the vendors of explosives to keep their eyes 
open, and to warn the police of any doubtful purchases 
which are made. Further it gives a list of the 
ingredients employed in manufacturing explosives, and 
urges the same caution with res to them. This, 
then, bears strictly on the point we have suggested. 
It deals with the case of conspirators who may 
purchase or manufacture explosives, and seems in 
all respects good as far as it Lastiy is a 
pressing Memorandum, issued, we presume, to maga- 
zines and factories throughout the kingdom. This we 
may say at once completely baffles us; either it is a 
most harmless or else a most objectionable document. It 
directs that all factories and magazines “should be under 
constant and effective supervision,” and “ thoroughly effec- 
tive protection ” to prevent unauthorised persons entering 
them. Now this may be read two ways. It may be taken 
to mean that when doors are open and work is going on, 
effectual supervision is n , and when closed the 
doors must be of a character to afford effective protection, 
for “ supervision ” seems hardly the term to apply to the 
care of explosives in a state of repose. This, we believe, is 
the way in which the Memorandum has been taken. Never- 
theless it must be admitted that there is an ugly look 
about it. It is marked “pressing,” and at the risk of 
being thought extravagant we suggest the outrageous con- 
clusion that this is actually intended as special direction 
that one or more men should watch nightand day. When 
it is remembered that magazines are by choice in isolated 

laces, the expense and trouble involved by such an Order 
mes fully apparent. It means that thousands of men 
are to be unprotitably employed throughout the kingdom, 
for this applies to powder as well as to gun-cotton and 
nitro-glycerine compounds. It amounts to the establish- 
ment of a sort of police force for the interior of magazines, 
“ Billies ” as they will doubtless be called. Such a ques- 
tion ought to be raised and disposed of as soon as possible, 
indeed it must soon come up. 

We may conclude by hoping that better counsels may 
ultimately prevail than appear at present to be in force. 
In reading up the recent literature on the subject, we have 
come upon an article in the tag Sad this month by 
Colonel Majendie himself, the Chief Inspector of Explo- 
sives, on nitro-glycerine and dynamite. He concludes in 
these words:—‘“It may be assumed that the object of 
those who try to blow up Government offices, and commit 
similar out! is to produce a general feeling of national 
malaise, This could hardly be more successfully accom- 
plished than by throwing a score of important trades into 
confusion, and placing an equal number of industries in 
fetters. This point is one to which it may not be out of 

lace at the present time to direct icular attention.” 

very word of this we endorse. ing all allowances 
for time occupied in correction of press, &c., this cannot 
have been written much before the promulgation of the 
Orders and Memoranda. Surely those who raise this ques- 
tion with the Home-office must feel that at all events a 
sound view of the case would have some sympathy from 
the professional advisers of the Home Secretary. Let us 
trust that the question may be left to them to shape and 


interpret finally. 


THE CHANNEL TUNNEL. 

As the inquiry into the merits of the Channel Tunnel 
) before the joint committee, it becomes more 
and more evident that Sir Edward Watkin bas really 
no definite complete scheme to advocate. We have re- 
peatedly pointed out that the only idea put forward 
was that a tunnel should be made, and no doubt this would 
be quite enough to induce certain classes of capitalists, or 
quasi-capitalists, to invest money in Channel Tunnel Rail- 
way shares; but we need » y point out that however 
satisfactory imperfect and crude schemes may be to the 
innocents who desire to get 10 or 12 per cent. for their 
money, they are not —_— satisfactory to those who know 
that every railway scheme must be a complete whole, A 
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railway is, in truth, only a part of a great system; and the 
ing stock, mode of haulage, stations, signals, and 
a host of other things must be definitely described, 
or their nature clearly indicated, before Parliament will 
uanel- consent to the construction of even the smallevt 
line, to say nothing of a great undertaking such as 
the Channel Tunnel. Up to the present moment Sir 
Edward Watkin has not been able to bring up any 
witnesses who gave his scheme an intelligent support based 
on definite and sufficient arrangements for working the 
tunnel if it were made ; while, on the other hand, even 
those witnesses who advocate the construction of the 
tunnel cannot agree among themselves as to the mode of 
ventilation to be adopted, and the method of traction to be 
employed. Sir John Hawkshaw has a definite scheme, 
the nature of which we have already indicated, but Sir 
Edward Watkin has not ; and it is no secret that Sir John 
ted himself from Sir Edward long since, and advo- 
cates a totally different tunnel. Sir John would haul his 
trains by ordinary locomotives, and provide for ventilation 
by mre | tunnels or culverts in a way already fully 
described and illustrated in our impression for September 
29th, 1882. We have here something tangible to act upon ; 
and although we cannot go so far as to admit that Mr. 
Clarke Hawkshaw is right in all his deductions and con- 
clusions, still, as we have already said, it would be 
extremely difficult to prove conclusively that the tunnel 
could not be worked and efficiently ventilated in the way 
he has pe But nothing like this can be said of Sir 
-Edw: atkin’s scheme. His fixed idea seems to be that 
if the tunnel is made it can be worked somehow ; but of 
course this, as we have explained, will not satisfy Parlia- 
ment at all, and can hardly satisfy the joint committee 
even to a limited extent. 

It will be remembered that Sir Edward wants to run 250 
trains per day each way through the tunnel. Nothing 
short of this will satisfy his aspirations for international 
communication. On Tuesday week Colonel Yolland, of the 
Board of Trade, was examined. In his view passenger 
trains ought not to be allowed to exceed forty miles an 
hour in the tunnel and goods trains half that velocity. At 
least six hours out of the twenty-four would be required 
to keep the line in order, and for twelve or fourteen hours 

nger trains might be run at the rate of one per hour. 
or the rest of the time the tunnel should be devoted to 
goods traffic. Thus, in the opinion of a responsible officer 
of the Board of Trade, the total number of trains to be 
run would be about one-tenth of that proposed by Sir 
Edward Watkin. Another question has cropped up of 
considerable importance. A strong feeling is become mani- 
fest among the witnesses that an accident in asingle tunnel 
would be a very dreadful thing; and it is now almost 
certain that if the construction of a tunnel is sanc- 
tioned at all, it must be a double tunnel. Colonel 
Yolland, speaking on this point, said that he would 
ore two distinct single line tunnels to one double 
ine tunnel. The latter would offer facility for efficient 
ventilation; but the former was indispensable, in his 
opinion, to avoid accidents, which in a tunnel would be 
very serious indeed. If one train broke down, it might 
obstruct the second line of rails,and no one could calculate 
the consequences. We need hardly stop to point out that 
the doubling of the tunnel would add enormously to its 
first cost. It might indeed under certain circumstances 
uite double the capital n As to the ventilation, 
lonel Yolland gave anything but encouraging evidence. 
‘The tunnel would be a very t length of line to venti- 
late, and if it was to be xf oy by ordinary locomotives, 
he did not know how it was to be done. In the Ledbury 
tunnel, which was only three-quarters of a mile, the air 
was so bad that the drivers had to lie down sometimes. 
Being on a level the tunnel would be more difficult to 
ventilate. The St. Gothard, which was only one-half 
the length of the Channel Tunnel, had one end much 
higher than the other, so a natural current of air was 
set up. 


It is well known that Colonel Beaumont, R.E., is a| If 


staunch advocate of the tunnel, and is the inventor of the 
machinery used to bore it; but he is quite hopeless on the 
subject of ventilating it. If ordinary locomotives were 
used the difficulties in the way of ventilation would 
be insuperable. “‘olonel Beaumont gets over the difficulty 
in his own way by preferring to use compressed air loco- 
motives, of which he is the inventor and patentee; but 
he seems to lack the confidence of most inventors be- 
cause he holds that the inclines of 1 in 80 at each end 
would perhaps have to be worked with ropes and 
fixed engines, unless he could stop the trains midway in 
the tunnel to replenish the air reservoirs) No doubt a 
compressed air engine after running 20 miles would 
have very little power left to get upan incline. Assumin 

a velocity of 40 miles an hour, his locomotives woul 

have to exert continuously for half an hour at least 
350-horse power indicated. The weight of the containing 
vessels can be no trifle. It remains, however, to be seen 
if it would be possible to work an engine of this kind 
continuously for half an hour without providing means 
for heating the air either on the Mekarski or some other 
system; and if a furnace is once introduced in the loco- 
motive, all the difficulties of ventilation return. Mr. 
Tylden-Wright, at a meeting of the North of England 
Institute of Mining and Mechanical Engineers last year, 
read a paper in which he explained the suitability of the 
Beaumont engines for working the Channel Tunnel. Mr. 
Tylden-Wright contemplates the use of these engines both 
for the operations in making the tunnel, and to drive trains 
through when completed. He claims for the system that 
it supplies its own ventilation. But in order to prevent 
the cooling of the air on expanding, he proposes the use 
_ of a slow combustion furnace. He quotes experiments, 
which show that 1 lb. of coal per horse-power per hour 
must be consumed in this way, or about one-third as much 
as an ordinary locomotive would use. Now, 1lb. of coal 
developes 314 cubic feet of carbonic acid gas, so that for 
each horse-power 314 cubic feet of carbonic acid gas would 
be given off per hour. Mr. Wright states that for 


rach horse-power the air engine gives off 739 cubic feet of 


airat atmospheric pressure, which hethinks ought to render 
the 314ft. of carbonic acid gas innocuous; but really the 
engine is giving off air vitiated to the extent of 426 parts of 
deleterious gas to every 10,000 of pure air. When Mr. 
Tylden-Wright proposes to vitiate the atmosphere with 
air contaminated with 426 parts of gas, it is evident 
that the proposed system is so far impracticable, In 
March, 1881, Colonel Beaumont read a paper before 
the Society of Arts, in which he gave particulars of the 
results he had obtained experimentally, which are not 
very satisfactory. With a pressure of 1000 lb. on the 
square inch at starting, about 50 cubic feet per mile of air 
at atmospheric pressure are required to propel 12 tons on a 
tramway at six miles an hour.. The resistance of a 
tram road is much greater than that of a railway, but at 
six miles an hour it would not be more than one- that 
of a train in the Channel tunnel running at forty miles an 
hour. Such a train with its engine could not weigh less 
than 120 tons, and to propel it, it will be easily seen, 
would require 1000 cubic feet of free air per mile, or for 
twenty miles 20,000 cubic feet, which condensed sixty- 
seven times would fill a s of 300 cubic feet, and 
would require a cylindrical vessel 20ft. long by 4ft. 5in. in 
diameter to hold it. Of course a number of small tubes 
would be used instead of one large one. We do not 
assert that the tunnel cannot be worked with compressed 
air engines, but we do assert that no sufficient or satis- 
factory method of constructing and working the requisite 
engines has been put before the world. The idea involved 
in the Mekarski engine seems to be the best ; but the dis- 
charge of vapour in the tunnel is to be deprecated. Yet 
the use of hot water to keep the temperature of the air up 
has much to recommend it, but it is not essential that the 
air should pass directly through the water. 

Mr. Forbes, chairman of the London, Chatham, and 
Dover Railway, gave evidence in favour of the tunnel. 
He confined himself, however, to pure questions of traffic 
and statistics of quantities of goods and yates. But these 
are all beside the mark. The true question is, how is the 
tunnel, if made, to be worked? All else is for the moment 
a matter of secondary consideration ; and it is on this very 
question, as we have pointed out, that no conclusive evi- 
dence of any kind has been up to the present forthcoming 
from Sir Edward Watkin. 


THE FISHERIES EXHIBITION, 


Tne International Fisheries Exhibition was opened 
with due pomp and ceremony on Saturday, and to the 
surprise of those who had seen the buildings and grounds 
two or three days before, the Exhibition was practically 
complete in all its details. A good deal remains to be 
done in the way of laying out plots and making good 
the paths; but under the roof which nearly covers the 
whole of the Horticultural Gardens, little remains to be 

rfected. The electric lighting department is the most 

ackward,and Messrs. Davey Paxman, and Co, will have to 
work hard to get all their engines ready to work by the lst of 
June. This is not their fault. On the opening day one engine 
was at work, driving a Siemen’s dynamo, which supplies a 
current to a considerable number of Swan lamps in the 
Prince of Wales Pavilion. These lamps, we may add, are 
of a new pattern, used publicly for the first time on the 
opening day, and appear to be a great improvement on any- 
thing yet made. As bearing on what we wrote last week 
concerning the value of high resistance in incandescent 
lamps, we may state that the new Swan lamps are 20- 
candle power, and have the great resistance of 95 volts, 
requiring a current of ‘6 ampcres. If such lamps come 
into extensive use it is evident that the Board of Trade 
rule anent 200 volts as a maximum will have to be 
modified. 

In going through the courts of the Exhibition, the most 
prominent lesson taught is that it is still possible to carry 
on a great industry almost entirely without the aid of 
machinery. It is estimated that over 200,000 souls are 
directly employed in the fishing trade of Great Britain. 
we add those who follow the same avocation in 
other countries we shall not, we think, be far wrong 
if we say that 500,000 souls live by .catching fish. 
The capital invested in boats, sails, nets, and the 
various implements ysed must be enormous, though its 
amount is difficult of estimation. But as we pro- 
ceed through court after court, the same fact presents 
itself at every turn. Machinery is hardly used at all in 
the catching or curing of fish. It is true that machines 
have been used for making nets; but the quantity of net 
so made is still very small indeed as compared with that 
of the nets made by hand. Again, machinery has scarcely, 
if at all, found its way into the boat-builder’s yard; the 
adze, the saw, and the auger being wholly relied upon for 
the construction of the stout little craft which brave the 
most tempestuous seas on our coasts. It is true that sail- 
cloth is woven in power-looms, and that steam roperies 
exist; but large quantities of rope are still made by 
hand. Almost the only application of machinery to 
fishing consists in the use of small steam engines 
for hauling-in trawl nets. Of these several are exhibited, 
The visitor who expects that he will find at South Ken- 
sington examples of machinery intended for various pur- 
poses apparently sufficiently obvious will be disappointed. 
For example, the only wood-working machinery which we 
have yet found, specially applicable to the industry, is that 
exhibited by Messrs. Alan Ransome and Co. for making her- 
ring barrels, and such like, The exhibition is, however, by 
no means devoid of examples of ingenuity and skill. The 
rude coracles of the West of Ireland made of hide stretched 
over a framework of osier may be compared with the 
kyack of the Greenlander, and it will be seen that in each 
case a satisfactory result has been obtained with apparently 
the most inadequate means. It is not to be sup 
that every West of Ireland or Greenland fisherman 
who makes a boat is blessed with great ingenuity ; 
he copies. But nevertheless the boat, as a whole 
is the result of ingenuity of no mean type; and we would 
urge upon our younger readers especially the importance 
of very carefully studying the apparently rude exhibits of 
semi-civiliseq nations, They may rest assured that there 


is a reason for ee meg that they will see, and it is worth 
while to find out what that reason is, Why, for example, 
does the Esquimaux use a species of canoe, into which he 
is fitted water-tight by a kind of deep belt, while the Gal- 
way fisherman uses an open boat nearly as broad as it ae! 
Both proceed to sea.as much as six or seven miles, The 
difference between the two crafts is not the result of 
caprice, nor of the differences between the materials of 
construction available; its cause is to be sought in the 
difference between the two methods of fishing adopted, 
and this again is a consequence of the habits of the prey 
sought. ‘Nothing can be more instructive for yo 
engineers than a careful study of such things, as they wi 
find in the Exhibition. Sailors are proverbially “handy” 
and ingenious men ; and it will be seen on careful examina- 
tion that there is hardly a detail of a boat which is not 
intended to satisfy a special demand in a peculiar way ; 
and the methods by which results have been obtained, 
sometimes directly, sometimes indirectly, are always sug- 
gestive, and can seldom fail to prove useful by developing 
faculties of all others the most useful to an engineer in a 
new country. 

The Exhibition will prove very attractive to all who are 
interested in small sailing craft, for these are represented 
by full-sized boats, models, and drawings, in large numbers. 
A special department has been set aside for lifeboats, con- 
cerning which we shall have more to say at the proper 
time. We have already illustrated the building and 
described its general arrangement very fully, and last 
week we published a plan of the arrangement of the 
machinery which will used in the production of the 
electric light. For the present we content ourselves with 
expressing the hope that the Exhibition will be as popular 
and successful as it deserves to be. It does not contain 
much that intimately concerns engineers, but we shall not 
suffer to pass undescribed or unnoticed anything which 
appears to us to deserve a place in our columns ; and we 
venture to think that our readers will find that there may 
be more to interest them in a fishery exhibition than 
would appear at first sight. 


THE NEW EXPERIMENTAL FIELD GUNS. 


Tuer two breech-loading field guns recently brought to the 
notice of H.R.H. the Duke of Cambridge are shortly to be sent 
to Dartmoor for trial under conditions as nearly as possible 
approaching those of service. Both guns and carriages are 
remarkable. The light field gun, which is intended for both 
horse artillery and field batteries, weighs 7 cwt.; it fires a 12 lb, 
projectile from a 3in. bore, 274 calibres long, rifled with ten 
grooves. The heavier gun, which replaces the old 16-pounder 
muzzle-loader, fires a 22 1b. projectile from a 3°5in. bore 28 
calibres in length. The power of this gun is enormously beyond 
that of its predecessor. The old 16-pounder muzzle-loader had 
an initial velocity of 1355ft. Its projectile weighed 16 lb. 14 oz. 
This gave nearly 205 foot-tons muzzle energy. The new 22- 
pounder gun fires its projectile with a velocity of 1750ft. The 
energy is, therefore, 467 foot-tons—that is to say, that’ this new 
heavy field battery gun, while no greater in weight than our old 
one, fires a projectile with more than double the stored-up 
work. In fact, this gun might be fired at the earlier made armour- 
plated ships if necessary, for its power of perforation is about 
7in. of wrought iron. The lighter gun, that is the 12-pounder, 
has an initial velocity. of 1725ft. The gun being capable of 
performing this work, we naturally are brought to consider the 
question of the carriage. This is a modified form of Albini 
carriage, with a powerful brake. The action of the buffer 
employed in the Albini construction is rather, calculated to save 
the carriage from fracture than to diminish its recoil. The 
latter unchecked is naturally enormous, a slow-burning charge 
and other causes all favouring this. Without any brake the 
recoil of one gun fired before the Duke was about 50ft. The 
action of the brake brought this down to 10ft. Some experi- 
mental corrugated steel ammunition boxes are also to be tried 
at Dartmoor, with the ammunition in trays which draw out. 
The steel boxes are not, we think, likely to do well, unless cer- 
tain obvious objections can be got over. Difficulty of repair 
may be met of course by the fact that an ammunition box may 
be exchanged very easily. The noise we think must be intoler- 
able. However, Dartmoor is the very place to try all these 
matters practically. It is very important that the question of 
our field guns should be decided withont further delay. We 
have a certain number of 13-pounder guns in use, but most of 
our field batteries still have the old 9-pounder and 16-pounder 
muzzle-loading guns. These feeble and ridiculous pieces were 
always discreditable. To keep them longer than necessary 
would be a di . We may add, by the way, that in these 
new field guns, and in all future breech-loaders, the steel cup 
obturator is replaced by Dubange’s “asbestos pad.” On this 
system a mushroom head has behind it on a spindle an annular 
pad, formed of asbestos chopped up small and brought into shape 
by hydraulic pressure. This is held between two tin plates with 
copper washers next to the asbestos. The obturation is won- 
derfully perfect. It is only necessary at considerable intervals 
of time to moisten or change the pad. 


SUBSIDENCE AT A NEW TIDAL DOCK, 


A LARGE portion of the new tidal dock which Messrs. Denny 
and Bros. have had constructed in the extended portion of their 
shipyard at Dumbarton, and which is all but completed, suddenly 
gave way on Saturday, the 12th inst., the subsidence seriously 
imperilling the lives of about thirty workmen. The new dock is 
900ft. long on the western side and 590ft. on the east, the width 
being 200ft. The sheet piling forming the inner bounds of the 
basin consisted of Qin. square piles driven to a depth of 25ft. 
below the pitched slopes of the dock. On the outer side of the 
sheet piling, along the head, a belt 12in. square was bolted 
through the piles, and at distances of 6ft. there were tie-rods, 
connected with stay piles driven in at a distance of 44ft. back 
from the sheet piling. The designed depth of the dock was to 
be 13ft. below the head of the sheet piling, thus leaving about 
12ft. of the piles underground. The operations of dredging the 
dock to the required depths had, with the exception of about 
20ft. close to the piling, been accomplished, the work being over- 
taken by one of the powerful dredgers belonging to the Clyde 
Trustees. On Saturday, the 12th inst., without any previous 
warnings, a length of 200ft. or more of the western side of the 
dock quietly subsided and slipped into the tidal basin, the tide 
at the time being low. The substantial stone pitching which 
formed the upper works of the dock, together with the packing, 
for a distance of about 150ft., also gave way. The subsidence 
extended back from the face of the dock at some places about 
90ft., and the whole quantity of material moved must be very 
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considerable. When the subsidence occurred thirty workmen 


‘were en in front of the part of wharf which yielded, pre- 
paring the way for the steam dredger so that it might operate 
close to the w! and had it not been for one of their number 
who observed the bank giving way, they would inevitably have 
lost their lives. As it was they had to escape without lifting 
their jackets. The dock was to have been completely finished in 
about two months, the contractor being Mr. James Young, 
St. Enoch-square, Glasgow. It now presents a wrecked appear- 
ance, and has been visited by numerous professional gentlemen 
as well as others, The dock was constructed from designs sup- 
ied by Mr. W. Copeland, engineer for the borough of Dum- 
nm. The causes of the unfortunate occurrence have not yet 
been properly assigned. 
EMIGRATION OF ENGINEERS. 
In a paper just issued by order of the House of Commons 
is a series of tables relating to emigration and immigration. 
One of the tables gives the occupation, and from this it is evident 
that last year 584 persons described as engineers emigrated 
from the United Kingdom, Out of these there went to the 
United States 232 of British origin and six foreigners; to British 
North America, odes ae of British origin went ; to Australasia, 
161 British and four foreigners went; and to all other parts, 145 
British and fourteen foreigners went. Of mechanics there was 
the large number of 10,017 emigrants, 5726 only being British, 
so that it is probable that this large emigration of mechanics was 
contributed to in some degree by emigrants passing through the 
United Kingdom only. The number of engine drivers and 
stokers who left the United Kingdom last year is small—182 is the 
total. Itis evident from the figures given that from the full 
labour market of the United Kingdom there is even in the 
professional classes a considerable emigration; that, in the first 
place, the United States is the chief home-of those who thus leave 
the country, and that our colonies come next. It isto be expected 
that there should be that emigration from this country, and 
especially to the colonies that offer fields of employment in the 
future beyond that that can be looked for in a country that may 
be said in some degree to be developed as is this. But the 
limited emigration of engine drivers is one’ of the signs of the 
growing employment for these, with the increasing tendency to 
travel in the country. é 


LITERATURE. 


Technologie der Wiirme und des Wassers. By Proressorn Franz 
HIS , 1t appears, is an extract, prin separately, 
of a larger work by the author, on the « ochercane of 
Agricultural Chemistry.” It is fair to suppose that its 
separate issue is due to the fact that it was found to con- 
tain useful information of a more general character than 
the rest of the work, and thus to command a sale among 
a larger circle of readers ; and this idea is confirmed by a 
study of the work itself. It may be called a treatise on 
heat, fuel, and water, with special reference to the working 
of steam boilers. As such, it occupies a place which does 
not seem to be filled in English literature ; and as its 
treatment is brief, clear, and explicit, it seems probable 
that it would be worth while reproducing it in an English 
dress. A brief sketch of its contents will enable the 
reader to form his own judgment. The first chapter of 
the first part deals with the technology of heat. The 
author treats the subject rather as an engineer than a 
a He assumes the leading principles of thermo- 
ynamics to be proved, lays down and developes the practi- 
cal formule to which they give rise, and gives values of 
the constants, &c., necessary for their application. The 
. treatment is thus half way between the purely physical 
or mathematical treatises of Maxwell, Balfour Stewart, 
Clausius, &c., and the purely practical and tabular arrange- 
ment of such works as that of Box. We are inclined to 
think that this treatment meets the want of the modern 
engineer even better than either of the others, and that this 
part of the work might with advantage be expanded and 
enriched with actual examples. The second chapter deals 
with fuel, and in the same way assumes such elementary 
truths of chemistry as will enable the reader to follow the 
subject of combustion. The composition of various fuels, 
and the heating power of various gases, are considered, 
and then separate chapters are devoted to wood, peat, 
dry coal, bituminous coal, and anthracite coal. At the 
end three pages are given to liquid and gaseous fuels, a 
subject which might be treated much more fully, especially 
in view of the increasing consumption of petroleum, &c., 
in agricultural countries such as Russia. ‘The third chap- 
ter deals with the question of firing ; it describes grates, 
flues, and chimneys, giving some useful formule as to the 
latter, and then considers the useful effect obtained from 
furnaces, and the various sources of loss, Here, somewhat 
out of place, come directions as to the mode of conducting 
boiler trials, with three examples, fully worked out in 
arses Chapter four takes up the subject of the boiler ; 
describing briefly its construction, and the mode of testin, 
its strength. The various forms of boiler are then sane 
in review, and here the English reader will find useful 
particulars as to the boilers with separate heaters, 
also on special types, such as the Ten Brink boiler, the 
Belleville boiler, Sections on boiler fittings, boiler 
explosions, feed-water heaters, and steam pipes, con- 
clude the first part of the book. 
__ The second parts deals with water, and commences with 
its physical properties, under the three forms of water, ice, 
and steam ; ip ove with a useful chapter on water as a 
solvent. In chapters two and three the composition of 
various natural waters is described, and the way in which this 
modifies their applicability to various purposes. A section 
on drinking water seems rather out of keeping with the 
rest of the book, but is perhaps worth retaining with a 
view to completeness, The various methods of purifying 
water, whether by chemical or mechanical means, are care- 
fully described; and lastly, a féw words are devoted to 
water pipes. The last chapter deals with the production 
of cold—a subject which, though it may seem a paradox, 
is of course a real branch of the science of heat, and which, 
moreover, is growing into so much importance that a 
systematic sketch of it is very desirable. The two older 
methods of producing eold—by freezing mixtures and by 
evaporation of gases—are sketched, and some of the best 
known continental ice machines, as Carré’s and Pictet’s, 
are described in detail, Lastly, the modern system, by the 


expansion of compressed air, is touched upon, and the 
Windhausen is taken’ as an A’ page 
or two on natural ice, and on ice houses, conclude a very 
useful and instructive volume. It is rarely indeed that we 
can say of a German volume that its faults are those of 
omission; but in this case, while there is but little to 
retrench, there are several points on which some amplifica- 
tion would be an advantage, and in particular a work 
covering so much ground would be made more valuable if 
references were given to standard works treating more 
fully the various subjects which it passes under review. 


Text-book of Gunnery. Prepared for the Use of Cadets at the 
Royal Military Academy, Woolwich. Clowes, Charing-cross ; 
Harrison, Pall Mall. 1883. 

Tus book takes the place of Colonel Sladen’s “ Principles 
of Gunnery,” which is out of print. The few years which 
have ela brought in so many new questions, that a 
new book was thought preferable to a revised edition of 
Colonel Sladen’s work. To those who desire as popular a 
work as Colonel Owen’s original volume, either of these late 
text-books must be a disappointment, This, like its 
immediate predecessor is condensed, and thereforé a 
comparatively small volume, and as it deals briefly with 
the principles of all the chief artillery questions of 
the day, and handles them mathematically, it must 
in the nature of things be rather stiff reading to any 
amateur artilleryman. Anyone, however, who is not 
afraid of this will find the subjects disposed of in a 
thorough and satisfactory way, and will obtain a p of 
each, In fact this book is with regard to principles what 
some hand-books are as to working details, and therefore 
well fulfils its purpose as a text-book for cadets. The illus- 
trations are we think well chosen and clear, woodcuts bein 
abundant. The work is brought thoroughly up to date, an 
examples from recent wars are given jn support of opinions. 
The following subjects are dealt with :—Internal Ballistics, 
General Comparison and Construction of Guns, Laying, 
Strains on Carriages, Atmospheric Effects, Rifling, Drift, 
Resistance of Air, Trajectories, Curyed Fire, Accuracy 
of Fire, Penetration of Armour and peplicatipn of Armour 
to Land Defences, Instruments, Definitions, Units Em- 
ployed, and various Tables, Any officer or engineer, 
then, as we have said, should find this work very valuable 
in getting up the principles connected with the artillery 
questions of the day, which are all ably dealt with. 


The Gas Managers’ Handbook ; consisting of Tables, Rules, and 
useful information for Gas Engineers, Managers, and others 
engaged in the Manufacture and Distribution of Coal Gas. By 
Tuomas Newsicorna, M.I.C.E, Third edition..- London : W. 
King. 1883. 420 pp. 

To be able to admit that a pocket-book on any special 

branch of engineering contains very little that would not 

be expected in it, is to say a good deal in its favour. This 
may be said of. Mr. Newbigging’s handbook, except per- 
haps with respect to the space occupied with some rule-of- 
thumb matter about engines and boiler dimensions, and 
to the forty-four of advertisements at the end. On 
the other hand, the book appears to touch on every subject 
which can be dealt with in a vade mecui: of a special kind. 
It is well got up, is illustrated, and has a complete index. 


DR. YOUNG. 


Last Sunday evening Dr. James Young died, at his residence 
at Kelly, at Wemyss Bay, on the Firth of Clyde. He had been 
in poor health since the beginning of the year, but a fatal result 
was not anticipated till within a short time of his death. Born 
at Glasgow, of poor but respectable parents, in 1811, James 
Young spent a considerable time as a working joiner along with 
his father. During these years a desire for self-improvement 
induced him to attend the evening classes at Anderson’s Univer- 
sity. He was particularly desirous of acquiring a knowledge 
of chemistry; and this he attained in the humble capacity 
of class-room assistant to Professor Graham, who after- 
wards occupied the chair of Chemistry at University College, 
London, and subsequently held the appointment of Master of 
the Mint. ‘When Graham removed from the Andersonian to 
London, he engaged Young to accompany him. By this time 
the latter had attained considerable proficiency in his favourite 
study, and after spending some years in the metropolis, he 
was appointed manager of Muspratt’s Chemical Works at 
Newton, near Leicester. From this situation he removed 
in 1843 to Manchester, where he assumed the direction 
of the extensive chemical works of Messrs. Tennant and Co. At 
both places he found time to engage in experiments of an im- 
portant nature, his mind being of a decidedly inventive turn. It 
was while he was at Manchester that Mr., now Dr. Lyon Play- 
fair, who had been a fellow student with Young at Anderson’s 
University, directed his attention to a petroleum spring in a 
coal mine at Alfreton, in Derbyshire, which was in the occupa- 
tion of Mr. Oakes, a brother-in-law of Mr. Playfair. After 
an examination of this mine, and conducting a series 
of experiments with the oil it produced, Mr. Young 
was so impressed with its importance as a mercantile 
commodity that he abandoned his position at Manchester, and 
taking with him his assistant, Mr. Meldrum, he obtained a lease 
of the mine at Alfreton, and proceeded to treat the petroleum 
and prepare it for the market. He produced a thick oil for 
lubricating purposes and a lighter oil for burning, but just when 
the venture promised to be successful, the petroleum spring 
became exhausted. A man of less persevering disposition, 
and without Mr. Young's scientific knowledge, must now 
have given up the project in despair. It was at this critical 
juncture that it occurred to Mr. Young that as the petroleum was 
undoubtedly springing naturally from cdal, it ought to be possible 
to obtain it artificially by a process of distillation. Quite 
unknown to Mr, Young, paraffine had been actually discovered 
by Reichenbach as early ‘as 1830, He described it as “a 
colourless crystalline solid, fusible by heat, volatile at a 

igh temperature, and remarkable for its indifference to 

er substances.” It was from the tar of beechwood 
that Reichenbach obtained his solid paraffine, but it 
was, of course, produced from this substance in quantities far too 
small to be of any practical value. Liebig had written in 1843 
that “it would certainly be esteemed one of the greatest dis- 
coveries of the age if anyone could succeed in condensing coal 
gas into a white, dry, solid, odourless substance, portable and 
capable of being placed upon a candlestick and burned in a lamp.” 
But Young was working in quite another direction. He laboured 
for about three years at his distillation process, and in the course 


of that time his attention was directed to the shale beds 
in the neighbourhood of Bathgate, between Edinburgh and 
Glasgow. He experimented on the shale with the assistance of 
Mr. Meldrum, and he succeeded so well that he patented the 
process of distilling n oil. At the meeting of the British 
Association in Edinburgh in 1850, he explained his discovery to 
Mr. Binney, of Manchester, who was also a practical chemist; 
the result was that Young, Binney, and Meldrum formed ao 
partnership for the manufacture of Young's paraffine oil. 
Large works were erected at Bathgate, and the oil was 
speedily thrown into the market at a vi low price in 
comparison with the fish and vegetable oils then in use. Its 
quality as an illuminant was at the same time so greatly superior 
to any of the oils formerly available, and it produced quite a 
reformation in the conditions of life in country districts where 
gas was not available. The mineral oil industry extended 
with marvellous rapidity even during the time that Mr. Young’s 
patents lasted. The works at Bathgate grew to large dimensions, 
and others of still greater proportions were established at 
Addiewell, in the same district of the country. Several litiga- 
tions involving a large expenditure of money took place both in 
this country and in America, instituted against parties infringing 
Young’s patent rights, and in all these he was successful. He 
had also patented his process in the United States, and in 1858 
as many as twenty-three firms were making the oil in that country, 


In 1865 he obtained an extension of the American patent foranother 


seven years, despite the opposition offered by native manufacturers, 
who had been paying him a royalty on their production. On the 
occasion of this extension being granted, Mr. John L. Hayes, 
Acting Commissioner of Patents for the United States, made the 
following important declaration :—“The manufacture of coal oils 
in this country had their origin in Young’s discovery. The use of 
petroleum followed so directly and obviously from the use of coal 
oils that it can hardly be denied that the one originated from the 
other. Previously to Mr. Young’s discovery, petroleum, although 
the exist of springs was well known, had little or no 
commercial value. The new demand for petroleum has daily led 
to unexpected discoveries of new sources of this substance, and 
the unexampled addition has been made to our national wealth 
of a product of an annual value of not less than fifty millions of 
dollars.” We make the above quotation to show that 
Young really deserves the credit, not merely of originating the 
manufacture of mineral oil in this country, but that his labours 
supplied the hints which led to the development of the oil wells 
of Pennsylvania and other parts of the United States. Mr. 
Young was also a large maker of solid paraffine, chiefly in the 
shape of candles, and at the International Exhibition of 1862 
he showed, amongst other exhibits, a block of paraffine weighing 
half-a-ton. The patents in this country expired in 1864, an 
along with them the partnership between Young and Binney and 
Meldrum. Mr. Young took tie business into his own hands, 
and subsequently disposed of it to Young’s Paraffine Light and 
Mineral Oil Company, he and his eldest son being large share- 
holders in the ccncern. Probably a score at least: of other such 
companies, all apparently prosperous, and some of them 
conspicuously so, are now engaged in the manufacture in 
Scotland alone. Besides his discoveries in connection with 
paraffine, Mr. Young produced important inventions with refer- 
ence to caustic soda and chlorat of potash, and he was the first 
‘to suggest the application of caustic lime to prevent corrosion in 
the hulls of iron ships, which is now in somewhat extensive use. 
Even when years began to rest heavily upon him, he still 
exercised his faculty of invention; and his latest work was to 
elaborate, with the assistance of two chemists whom he employed 
in his private laboratory at Kelly, a process of extracting 
ammonia from sewage. His mind was directed towards this 
scheme by the great difficulties that have attended the proposals 
to purify the Clyde. His discoveries in this direction were 
patented quite recently—within a few weeks of his death. 

Mr. Young was for a considerable time chairman of the 
managers of Anderson’s College, and a manager till the last. 
About a dozen years ago he founded and endowed the Young 
chair of Technical Chemistry, in connection with the Ander- 
sonian at a cost of £10,500, and subsequently he erected in 
George-square, Glasgow, with the sanction of the Corporation, 
a bronze statue of his teacher, the Master of the Mint. He was 
also a warm friend to the late Dr. Livingstone, whose family he 
befriended during the year that explorer was lost in Central 
Africa ; and in a variety of ways he employed his great wealth 
for the public advantage. He was an LL.D. of St, Andrew's 
University, and a Fellow of the Royal Society. 


THE CALCUTTA INTERNATIONAL EXHIBITION. 

Tur International Exhibition, to be held in Calcutta, in De- 
cember next, is attracting a good deal of attention in India, and 
is looked upon with considerable interest in this country. Ex- 
hibitors from all parts of the world have promised to take part 
in the exhibition, and with the official support of the local 
governments and administrations, the Foreign Department, the 
Government of India Revenue and Agricultural Department, 
there appears every probability that this first display on a large 
scale in India will be a success in every respect. The plan of the 
buildings is illustrated on page 375. Most of the shedding has 
already been commenced, and 2500ft. run of buildings will be in 
a forward state in a very short time. The Calcutta Englishman 
supplement, of the 4th ult., gave full particulars of a meeting of 
the executive committee, held on the 15th March, in the new 
Exhibition buildings, when the present state of the enterprise 
was fully explained by the Lieutenant-Governor of Bengal, the 
Hon. Augustus Rivers Thompson. Col, 8. T. Trevor, R.E., is the 
Vice-president of the executive committee, and Mr. Jackson, 
secretary. 


Tur Patent BILt.—Mr. Brown, M.P. for Wenlock, has given notice 
of amendments in the Patent Bill, abolishing the necessity of inserting 
formal ‘‘claims” in the provisional specification, the Examiner b 
only required to see that the claim in the complete specification is “a 
fair working out of the invention described in the provisional 
specification.” The and are not to be open 
to the public immediately upon acceptance by the Controller, as 
provided in Olause 10 of the Bill; and as no further amendment 
under this head is proposed, the exact period at which the contents 
of an application become public property seems to be left open to 
doubt. Patents are to last for seventeen years, the pars 
stamp duties being £25 paid at the end of four years and paid 
at the end of eight years from the original date of issue. He also 

roposes to insert words to make it clear that a patent by; dom 
tain more than a single claim. As regards the rights of the Crown 
the following new clause is moved :—‘“ A patent shall have to all 
intents the like effect as against her Majesty the Queen, ker heirs 
and successors, as it has against a subject, but the Secretary of 
State of any Department may, with consent of the Treasury, use 
for the public service any patented article, or any patented manu- 
facturi , on such terms as may be agreed on with the 
owner of the patent, or, failing such agreement, the Treasury and 
the owner shall each appoint an arbitrator, and the arbitrators 
shall appoint an umpire in the event of di t, and the 
terms 80 arrived at shall be binding on both t 
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MACHINES FOR CONSTRUCTING CONTINUOUS CONCRETE PIPES. 


THE machine described below 
was invented in 1879 by Mr. E. 
M. Hamilton and Mr. C. N. 
Earl, of California, and is said 
to have been extensively used 
since in that State, chiefly in the 
construction of drain tile and 
sub-irrigation Improve- 
ments have since made, and 
the machine is now constructed 
by the National ‘Continuous 
Stone Conduit Company, of 62, 


MS 


other purposes for which under- 

d pipes are used. Fig. 1 
is & longitudinal vertical section 
of the single pipe machine, in 
which the principle of construc- 
tion and method of operation 


of a hollow cylinder, the inner 
diameter of which is the same 
as that of the outer diameter of 
the pipe to be made. The upper 
half of the front part of the 

linder is cut away, and the 
end of the remaining semi-cylin- 
der is turned up like a sled 
runner, and for the same pur- 
pose, for the whole machine slides 
along on the earth in the bottom 
of the trench as the construc- 
tion proceeds, being propelled 

the same power and motion 

to form the pipe, and by 
its pressure and movement on 
a bed in 


der, is attached a rod, which 
extends back beyond the centre, 3 
and has at its end a solid rubber 

cylinder, which is the core of the 
pipe to be formed, and hence of 


the same diameter as the inside 
of the pipe. In the top of , 
the hollow cylinder, and just in front of the core, is an opening | 
over which is fixed a feeding tube or hopper. Into this is put 
the plastic material—-cement mixed with sand and water in 
various proportions, according to the objects of the pipe—which 
is forced back and made to fill the space between the core and 
the cylinder, by a piston called the “former,” which is worked 
by a lever, as shown. The same stroke which compresses the | 
material into the mould carries the whole machine forward the 
same length that is added to the pipe, while the rubber core or 
“follower” smooths the inside of the new section of pipe as it | 
is withdrawn. In constructing drain tile, openings are made for | 


the admission of water by drawing a trowel across the upper 
part every l5in. or 20in., cutting nearly to the bottom of the 
opening. Fig. 2 represents a similar machine, but capable of 
making twelve tubes at once, all in the same piece of stone. 
Below the machine, on the left hand, is shown a cross section of 
the “former ” belonging to this style, and beside it two different 
patterns. These many-tube styles are designed specially for 
electric underground wire carriers. It will be seen that every 
different size and shape of pipe requires a separate machine, 
but that any size—within limit—thickness, or arrangement, is 
possible by making the formers and cores of the desired shapes. 


GOLDING’S SAND DISTRIBUTOR. 


THe sand distributor illus- 
trated by the accompanying 
engraving is the invention of 
Mr. T. E. Golding, Conduit- 
street, W., and has now been 
considerably tested in the West- 
end. It consists of a hopper- 
shaped cart fitted with a ribbed 
barre) B on the axle of the road 
wheels, this barrel revolving at 
the bottom of the hopper and 
permitting the sand to fall 
slowly therefrom on to the re- 
volving wirework distributing 
fan Abeneath. This distributor 
is driven by a wheel and pinion 
as shown, and prevents the sand 
from falling in lumps. The 
arrangement is very simple, and 
we are informed answers its pur- 
pose completely. A flap or 
shutter valve controlled by the 
lever at the back of the cart 
determines the quantity of sand 
which shall be used per yard 
forward, and the supply may be almost stopped by it. The | 
barrel B is driven by a clutch controlled by the lever at the | 
side of the cart, but the teeth are saw-tooth form, so that | 


the barrel cannot be turned when the cart moves backward. | bird 


TO THE EDITOR. 
not ourselves responsible for the opinions of 


THE PROBLEM OF FLIGHT. 

Str,—Upon pege 76 of the sixth annual report of the Aeronauti- 
cal Society of Great Britain for 1871 may be found an account of 
experiments designed to test the action of moving air upon flat 
surfaces. The trials were conducted at Penn’s engineering works 
at Greenwich, and it is reasonable to infer that they were reliable. 
A plane surface, one foot square, was exposed to the action of a 
horizontal blast of air at an inclination of 45 deg. to the direction 
of the current. The force exerted upon the surface by the air was 
found to be 2°4 1b. in a direct or horizontal direction, and 2°41b. 
in a vertical directi On d ing the angle of inclination 
to 20 deg., that is, bri the plane 25 deg. nearer level, the 


direct force was 0°52, an e vertical 1°8, while at 15deg. the 
direct was 0°53, and the vertical 1°5. 
This account came into my hands after the construction of a | 
successful sailing effigy, and the discovery of a good working 
h esis for flight ; and I at once determined to follow the clue 
given, and provided myself with @ steam engine and the | 


material ired to repeat the experiments. The question of 

artificial flight was at that time a subordinate one, rarely occupy- 

ing my thoughts, my whole effort being to account for the flight of 
s which floated on motionless wings. 

The results obtained approximated those of the above 
referred to, when after having spent about six months of time the 
whole thing was brought to an abrupt termination by considerations 
of an a priori character, which should have been seen long before; 
for observations of the sailing birds taught that the character of 
moving air varies greatly. Sometimes the flow will be devoid of 
successive gusts and calms, while at others the whole body of the 
atmosphere is filled with flurries, eddies, and all sorts of whirls, 
making it hard for a soaring bird to navigate, and even impossible 
for it to do so, Now I have never been able to produce artificially 
a homogeneous current of air, and cannot imagine how the thing 
is to be done. In free air my effigies floated away serenely, and 
only at intervals exhibited restiveness; but in artificial currents any 
disposition of the surface that I could devise, if it were at all free, 
produced St. Vitus paroxysms, compared to which the ormance 
of a jumping Jack wasa dead calm. The agitation of the air by 
the fan on the pressure side, and the friction of the conducters, 
however gradual or funnel-shaped they might be made, on the 
exhaust side, compl destroyed that temperate flow essential to 
flight in the living bird, and absolutely demanded in any series of 
experiments intended to explain it. this direction, then, I have 
nothing to give which has not been already given by others, ex- 
cepting the fact that artificially produced wind is not suitable for 
—- experiments. Before proceeding, however, Jet} us see what 


noted°above the¥direct and the 
surface 


At an incline of 20deg. its line of motion would have been the 
diagonal of 0°52 wide and 1°8 high, or much more 
than in the first case. At 15 deg. incline the line 


evident that these results do not account for flight. yy J 
far toward such solution but do not reach it, and it ome 
evident that when an experiment gives the direct or horizon 
force on the inclined surface at n , and the vertical at any- 
thing over the weight of the surface, then t will be explain 

For convenience of illustration let us call the position of inclina- 
tion at which the result of something as the vertical force, and 
nothing as the direct force, is obtained, the position of maximum 
results. In this position the surface exposed to free air will ascena 
in a vertical line. Then if the surface be tilted either way from 
the maximum it will descend obliquely, front or rear, or 
down, and it can be supposed that a position of inclination slightly 
away from the maximum ay in the support of the surface 

in the air, ly ig or or 

fixed. But something more is needed to explain be jw It is 
true a bird might progress after the fashion of a boat, and 
beat or warp its way through the air, rising vertically and falling 
obliquely ; but this is not the _~ they do, in fact, progress. They 
travel directly against the wind current at a rate of speed faster 
than that of the moving air on motionless pinions, and what is 
demanded is an iment to account for this fact. Now it is 
evident that pact which gives the result of anything 
the horizontal current of air, and something for the verti 
at once explain the entire phenomena of flight throughout its 
whole extent. It will then be shown to be the result of the action 
of moving free air upon flat inclined surfaces, and the only practical 
question remaining to be solved in the problem of artificial flight 
would be in regard to the best way to construct the floating doves, 

A single further point. My whole effort in conducting these 
experiments was to explain flight, and flight was maintained 
free air with no support whatever but the air, which at the same 
time was the vehicle of the energy which made it possible. This 
want of support was a prime factor in flight. The 
moment a string, or gas bag, or external brace, or guiding appli- 
estroyed. captive face, » might give no explana 
results, whatever, and yet the same surface in a free condition 
might solve the whole matter. For let us suppose the vertical 
force —_s upon a given free surface to be exactly equal to its 
weight, and the horizontal force to be nothing; then the device 
would float motionless. Now, if the force of a single in is 
caused to act upon the quiescent surface in a horizontal direction 
against the air current, motion would at once take place in that 
direction, and motion to unknown limits of speed, for the device 
would be a body without weight and without friction, acted upon 
by a constant force. I say without weight or friction, and my 
meaning is that the surface does not exhibit either. If it exhibited 
oo rg it would fall; if friction, it would be cawsied along with 

e air. 


In conducting experiments with a captive surface, there might be 
found a surplusage of force favourable to flight of such amount as 
to enable the soaring birds to perform their functions without 
keeping themselves in the exact position of maximum results, In 
such case the experiment would be decisive. Still bear in mind 
that if no such surplusage were found, the fault might be in the 
way of conducting the experiment, and not in the nature of 
things. us much by way of discharging ballast from the mind. 
Let us now proceed to ship the cargo. 

The locality chosen was favourable from every point of view for 
conducting the trials. No storm was likely to intervene at any 
time, and a sea breeze of varying intensity from two or three to 
thirty miles an hour might be depended upon for some hours of 
each day. The weather was pleasant for out-of-door work, the 
sky unif ormly clear, and the whole surrounding country a dead 
level. The highest elevation I met with along a hundred miles of 
coast was a pile of shells. The tide ebbs and flows through about 
2ft. between high and low, and the spot upon which I planted the 
post sustaining the devices for the trial was upon a sandy flat, 
covered a few inches at high tide, with the Gulf on three sides, 
and the nearest tree half a mile away. 

A post was planted firmly in the sand with its top 20ft. above 
the surface of the ground. were nailed to this post in shape 
of an acute V, with the apex to the west or front, to prevent, as 
far as possible, any disturbance of the flowing air. 6ft. below the 

of the post a small platform for the operator was placed 
behind the V-shaped barrier. A rod 12ft. in length and 3in. 
square at one end, tapering to lin. by jin. at the other, was set 
vertically in the space behind the apex of the barrier, and in front 
of the post, with the large end 4ft. below the top of the post. A 
steel shaft was through the lower end of the rod, which 
rested in babbit ings, allowing a vertical play of 2in. to the 
rod, and also a vibration of any di ce front or rear. The bear- 
ing for this shaft was firmly bolted to the post. One arm of a 
lever 4ft. long was pivotted to the rod, and the other provided with 
@ muslin bag holding shot sufficient to balance the rod. The rod 
rested — a stop on the post when the top was 6in. behind a 
vertical line over the centre of the sustaining shaft at the lower 
end, and against a similar stop in front when the top was 6in. in 
front of the same vertical line. The top of the rod had, therefore, 
a vibration of 12in. front and rear, but in no other way ex 
the 2in. vertical movement spoken of. A marked off 
ounces was used for measuring the vertical force of the rod move- 
inents, and a similar one to measure the force urging it to the 
front, force be found to exist—and I certainly 
e i 

king a whooping crane as the model to work from, I glued 
together numerous pieces of red veneer until a 6ft. 
long, 12in. wide, and lin. thick was obtained. The under side of 
this plank was dressed to a plane surface throughout its whole 
extent, and the other was cut away tapering to the rear and front 
until a section across the plank would give a triangle with the under 
surface for the long side of 12in., the short side toward the front of 
5in., and the side toward the rear of 7}in. To the under side was 
glued an oval piece 2in. in thickness at the centre and tapering to 
nothing at the ends, at the front, and rear edges. would 
represent the body o: the animal in the bird, and was for the pur- 
pose of = gS be surface and for fastening it firmly to the end 
of the rod. piece was made 3in. wide at the centre and 
tapered to lin. at the ends. This surface device was fastened to 
the end of the rod at an inclination of 13 deg. to the horizon, 
This would make the front edge about 23in. higher than the rear. 
I should state that the rod was made V-shaped for such part 
as projected above the post, and was covered by a small barrier 

i to the one below. This barrier ended 2ft. below the top 

of the rod, to = sd any disturbance of the air which acted upon 
the surface. ‘is of the rod, therefore, was e to the 
current of air which would cause some friction towards the rear. 
The adjustment of this mechanism was made at night during the 
lull in the breeze. The trial lasted twenty days, and the result is 
given in tabulated form. The direction of the wind was 
uniformly from the westward, and the direct action given was the 
force in ounces with which the rod vibrated to the front, or against 
the current of air. As the surface weighed fifty-four ounces, that 
amount of vertical force was required to balance it. On two da 
there was no breeze sufficiently strong to effect the device. At 
close of the trial the surface was found to be much warped and 
roughened by the action of the sun and air. The under surface, 
a plane at the start, was 2in. out of true at the termination of the 
twentieth day. The surface and rod was extremely unsteady 
during the whole trial, the latter at intervals hammering the 
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@ square lorces, 
. what might have been before the it was tried. 
of motion would have been a diagonal through 0°33 in width and 
/| \ f# 15 in height—still nearer vertical than the last. Now it is 
| 
William-street, New York. We f | 
take our engravings from the | \ 
} They are designed for the con- Pe 
struction, in the trench where : AK J] 
| they sreto remain, ofeontinns 
a artificial stone pipe, for drains, a 
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front stop with an energy which threatened destruction of the 
the consid le torsion, 


therefore, satisfactory to find that the Midland Railway Com: 
* in pret report of the Government to 


300 candles per horse- 
: pee opinion, ‘‘altogether changed” the dangerous rule, and 


rod to and the who 
affair was sadly lacking in that deliberate movement so 
much to be desired. ing the time of the trial, the sailing 
effigy described ina te to was used, and its movement 
while confined in the d resem! 

but the moment it was released so that every part rested upon the 
air, it became steady, devoid of ge agg quivering which was 


Rule 223 in the Com: ’s Book of Rulesand Regulations. When 
the guard hears the ring he must at once look along the train, 
and if he see no reason to anticipate evil consequences from its 
using for the purpose e e power at his dis; » and | f 
ing the attention of the driver unless he is satisfied that this 
has already been obtained. It is not desirable to stop a train in a 
tunnel, and this must only be done in cases of great emergency.” 
The Leeds accident was a rig: Aap one, but still we have the 


was the golden one of the tral 'C On this day the surface was so 
tremulous as to become musical, and the = floated away with 
ease, and travelled long distances before coming to grief. 


Tabulated Results of Twenty Days’ Trial. 
Direct force towards Vertical;force v7 ounces 
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I have worked Swan lamps at a far higher effi — viz. 
wer—for periods long enough to show that 
the lamp is not inj in any way; the bulb is not blackened, nor 
does the life of the lamp appear to 

that is required is that the current should be exceedingly steady. 
From this I believe ements for 
supplying electricity to the general publi 

to insure that the fluctuations in the electro-motive force of the 
current will be very small—say, within 5 per cent. of the standard 
to | electro-motive force fixed upon by the com) supplying the 
electricity—the makers of these 
lamps to be used at 300 candles per horse-power. 


I cannot follow your argument as to the increase of efficiency to 


be materially shortened, All 


are sufficiently matured 


ps will be to mark their 


creasing the resistance, or electro-motive 
‘orce required by the lamps. As far as I am aware there is ey oe 
from this cause. In fact I believe that, on the contrary, the 

filament lamps can be worked safely at higher temperatures than 
the improved lamps with long, hair-like ents, and should, 
therefore, be more efficient. At any rate, so far as the Swan 
Company’s lamps are concerned, their most recent lamps, —* 


360 ohms resistance hot, and taking ‘44 ampéres of current, are 


having a resistance of 30 obms 
candles, 


The main object we wish to attain by the use of lamps requiring 
high electro-motive force is the reduction of the weight of copper 
used in the conducting wires. Thus the 160-volt lamp above men- 
tioned only requires one-sixteenth the weight of he a in the 

does, The manufacture of lamps of 

ohms hot is a very difficult matter, as 

will be readily understood when we remember that the filament of 

the 160-volt mes ye only one-fourth the sectional area, whilst it 

ly three times the length of that of the 40-volt 

lamp. The formation, carbonising, and es of the metallic 
ents 0 


carbon is a triumph 


If accumulators can be successfully 
— as reservoirs of electrical energy in the houses of the users 


Days. _the front in ounces, against at right angles tothe air | satisfaction of knowing that it been the meaus of abolishing 
Mie eit cunsyee, awn ae the Midland Company’s very dangerous rule, and has, therefore, | current of 160 volts electro-motive force, having filaments o 
2 87 prev more disasters. 
8 o-f €-2 48 51 75 49 Leicester, May 14th. CLEMENT E, STRETTON. | intended to be worked at the same efficiency—viz., 210 candles 
Srr,—Although I have not replied yet to the letters of your 
$2 correspondents “Fair Play” and Mr. Inglis, I do not intend 
49 #71 #98 passing them by without some notice, notwithstanding they are 
not worth much, I will deal first with “Fair Play.” His views | mains that the 40-volt lam 
12 oe e e 64 88 880 by no means coincide with the name under which he writes, and if | such high resistance as 
a he were to prefix the two letters “‘ Un” before “‘ Fair,” he would 
Seedpeer cane | 51 620=C«t« be much nearer the mark, I will ask him this question, and see 
12 what answer he can give to it, Was he on either the Violet or | requires to be fi 
Connaught the day the former was being tried, or did he see the 
18. re coe Say 4: 8 8 3 Violet start or arrive from either Kingstown or Holyhead? And | contacts to such delicate, hair-like filam 
19. 8 1218 9 « 9 180 178 132 has he the information—if it can be called such—which he so| of delicate manipulation. 
tively gives, on any better authority than the Dublin papers? 
Ex on the calm days the rod stood against the front stop, | It does not appear so to me, who, although not connected in any ectricity, lamps 
but when it did not require an ounce to pull it away, the record way with the railway company, happened to be fortunate enough,-| from 10 to 40 volts will 


gives 0 as the result. Notwithstanding the imperfections of such 
a trial as this, one thing is pretty clear: that however the relations 
of the various forces resident in moving air may exhibit inconstancy 
in quantity, they are enough in all cases to account for flight. 
That the result is due to the action of the air upon the surface, as 
I have pointed out elsewhere, seems shown in a significant way by 
placing the edge of another plane surface along the rear edge of 
the trial surface. No vestige of direct force against the air current 
was manifested so long as the second surface remained in that 
ition. If the space of one inch was allowed to intervene, the 
surface at once moved to the front. This trial was intended 

to be the first of a series made with differently shaped surfaces 
and at higher elevations, and in which the velocity of the air 
should also be tested, but such an intention was soon abandoned, 
for the obvious reason that no captive device of any imaginable 
sort could give anything but imperfect results. To fully elucidate 
the phenomena of sailing birds a free device is essenti Experi- 


through the kindness of the officers, to witness the trial of the 
swift ship from her decks, and therefore may be at any rate sup- 
to know something more about it than ‘* Fair Play” or Mr, 
lis. I do not revoke one word which I said in my former letter. 
The Violet did make the passage in 3 hours 10 minutes outwards 
and 3 hours 20 minutes returning, and it may be presumed that the 
Connaught took 4 hours 16 minutes, as that was the time the City 
of Dublin Company themselves wired across when I was in Holy- 
head that evening. The weather was bad in the Channel that day. | ¢ 
I myself was surprised to find it was so rough, although standing 
on the pier at Kingstown one never would have thought that with 
the bright sun and breeze which prevailed there, there could have 
been such bad weather a few miles out. Upon such weather as 
prevailed at Kingstown that day, ‘‘ Fair Play” disputes my state- 
ment, thereby proving his entire ignorance about the trial as far as | 
weather was concerned, and, in fact, about the Violet at all. He 
peri- | may be quite an authority on the old mail boats, which, like all | ; 
ments with captive surfaces may be interesting in other directions, | their other upholders, he thinks perfect, but I can tell him he 
but there is a maximum of effectiveness in flight which can only | knows nothing about the Violet, and, I should think, cares less. 
be discovered by employing surfaces as they are employed by the | He and others may dispute what I said as much as they like, 
birds, A device large — to hold the person of the operator | but they can never prove it to be otherwise. It is merely the 
must be made. He should have control of the surfaces by means | truth of the case, and if those who doubt it choose to write 
of appliances to enlarge or contract them at will, to change the | to the company they will get the same information as I have 
angle of inclination of one wing or both, and he should be so con- | given here, Like most of the mail boat party we may judge 
fined as to make it impossible for him to strike any solid substance | ‘‘Fair Play” to be extremely jealous of the Lily and Violet and their 
while toyed with by the wind, and at the same time be free to | perf: 
swing unconfined for short distances until he becomes master of 
the situation. He must be pr to confront phenomena 
hitherto undreamed of, and when he surmounts the surprise and 
confusion of the new experience he will assimilate it, and become 
of the whole matter. And when he does that, the 
uman race will have added the regions of the upper air to the 
| environments of its existence, 
Wabash-avenue, Chicago. J. LANCASTER. 


Sir,—I am perfectly aware THE ENGINEER is not a journal for 
amusement, but at the present time it may not be altogether devoid 
of interest for your readers to learn that our forefathers were not 


ny for their part of the journey are regulated by the Clearin 
, ao for which purpose it was established. The ticket which f 
dead to this question. We read in the “‘ Philosophical Transactions,” Ge single, by the 

1683, of a new book, published by one John, Borelli; and in the | Packet Company. I procured iton board, and had to pay the very 
review of John Borelli’s book we are informed, ‘‘ He next gives an I 


exact account of flying, the main stress of which is in the largeness of 11s. 4d. through, which I might have got—with su accome 


of the muscles which move the wings, the potentia of which 
exceeds the weight of the bird 10,000 times ith aay tase motetien—ty the North Wall express for 8s., or the large sum of 


curious particulars about their several ways of flying. Hence he 
concludes the impossibility of the artificial flying of men; for 
neither can their pectoral muscles be enlarged nor the weight of 
their body diminish inished, though attempted with an exceedingly large 
and exhausted receiver of metal; for it must contain a space eq fuss 
to its weight and that of the man fastened to it, which would 

amount to 22,000 cubic feet, besides many other absurdities.” 


Rasdince, establishments both 


ing France with London, so as, in fact 


rails connecting 
tunnels side by side. It occurs to me that this, if carried out, Sir,—Your 


— under favourable mechanical contrivances for creating a 
draught, be made to act somewhat as a piston, driving out most of the 
foul air in front of it and drawing in an equal complement of pure 
air from the other end. 

Whether the viscosity and elasticity of the rod would be such as 


msions. 
Let me tell Mr. Inglis that although he says that I shield myself 
behind initials rather than give my full name, he would be none 
the wiser if I added the other five letters, and therefore choose just 
to subscribe myself as before, J. G. B. 
Dublin, May 10th. 


expense of the two methods I judge not. That this tunnel is 
geen certain to lead to complications with France there can 
no doubt in any ’s mind. it leads to our having to keep 


ELECTRIC LIGHTING. 
S1r,—I read with interest your article on electric lighting in your 


ee ee both in and to a train may oecur | f 


as soon as the alarm whistle was sounded, it is | to 


highly probethe that Arthur's life would have bess It and over the world would be 


currents of as high electro-motive force 
Board of Trade limits of 200 volts. 


Ihave confined my remarks to the incandescence lamps manu- 
actured by the Swan Company, but it is but fair to say that I 


P 

as 7 is to 10. The cause of this inferiority I believe to 
to lie in the fact that owing to some peculiarity of forming the 
a higher tempera ti 0! i an is plai 
shows itself in the difference in the colour of the two lights—the 
filament of the Swan lamp being as a rule worked at a far whiter 
degree of incandescence than that of its rival. 


ing arc lighting, I am glad 


Rar to your remarks]respectin; 

uu have the courage to point out how much is yet to be h 

or in this direction ; but your remarks as to necessity of 
improvement should be addressed far more to those who are 
manufacturing the carbons to be burned in the lamps than to the 
makers of the arc lamps themselves, As you say the arc lamp of 
1883 is a widely different affair from the arc lamp of 1880; but I 
regret to say that there is no such material improvements in the 
car’ y arc. lamps are already xo good that they would 
leave but little to be desired as regards general trustworthiness, 
regularity of feed and consequent steadiness of the light, but the 
main fact that the carbons are still so unsatisfactory that 
reduce all lamps, good and ind 
ing uniformity, has greatly di 
persevering in their labours. 

Whenever we are lucky enough to get carbons of hard texture, 
and equal density and purity, we are able to obtain far higher 
efficiency with arc lamps than you mention; 2000 actual candles 
per horse-power indicated at the i 
and the units of. light need not exceed 2000 
Wherever a large quantity of light is needed, power being at same 
time comparatively ‘costly, the arc light, with its cnormous com- 
that the Chamber of Commerce choose to state, no matter what it peers efficiency—from eight to ten times that of the incandescent 

i p—will always hold its own; 
have large workshops requiri 
must elect between one system and the other. y 
systems can be profitably introduced side 


ifferent, to one dead level of tioken. 
discouraged inventors of arc lamps from 


e is easily attainable 
engin y 


and it is a mistake for those who 


artificial light to sup; that th 
in many large 


vessels, such as Lilys and ts, to world-reno and I unusual 
Connaughts, one would have thought they were the most im; t systems of e ic my remarks may some 
THE VENTILATION OF THE CHANNEL TUNNEL, body inthekingdom. It would prada to me far better they should | interest to your readers, and is must be my apology for trespase- 
S1r,—In the reports given of the examination of certain eminent | mind their own business rather than interfere in so uncalled for a way so much on your space, A. E, CROMPTON, 
men by the Parliamentary Joint Committee the expedi- | inamatter which the Government wasto settlerather than the Cham- London, May 17th. | til 
and practicability of making this tunnel, there was an idea | berof Commerce. Mr. Inglisdoesnotthinkanything wrong in saying 


PATENT AGENTS. 


correspondents seem to have somewhat 

assumed that the patent agent who surreptitiously alters an 
enrolled specification thereby commits a legal offence. ae 
“Fel. Inst. P.A.” will kindly point out the statute under which 

thinks a conviction could be obtained. I am not sure, however, 
that he is quite sincere, for the tone of his letter somewhat 
resembles that of the defiant street brawler, who, sure of his a 
tion, loudly taunts his adversary with, “Why don’t you lock me 


ticum set up by the patent agents is eminently fitted to deal with. 
the facts, the ts) ler being his manager, or partner, s0 

the Council will have to decide how far, if at all, the legal 1 

qui facit par alium facit per se, applies in this case. To get on 


up a standing army half-a-dozen times as large t issue of May llth. Although I agree with you that electric | the penitent form is, I am told, a very disagreeable operation, but 
nin on lnege again, at any rahe our rurplus population wil lighting by Tneandescence has much to hope for from the further | if the gentleman above alluded to will take may actvioe fee which, 
have somet’ todo. But, of course, the taxes crease. Is | improvement of the incandescence lamp itself, yet the general | on this occasion, there is “no charge ”—he find that the best 

Cambridge. w as one ew moni Chancery- 
First me your attention to w a clerical 
COMMUNICATION PASSENGERS AND on our part ‘After stating that Edison only ¢ THE SAHARA SEA, 

eight 1 le lamps or 120 candles per actual horse-power,| S1z,—M. de Lesseps, having pronounced as scheme 
S1r,—Your readers will remember that the into the cir- es ee 6 aoe calculation based on the performance of a Swan | of an inland sea in the Sahara desert, the following consideration 
cumstances attending the Pullman car occurred on - p requiring — volts and 1°33 ampéres; you show this lamp | suggests itself. The extent of the pro sea would no doubt 


lorce ted to give one candle for every 34 volt ampéres of | in the solar system, but would it affect the earth’s equilibrium? It 
necessitate an immediate stoppage, yet there be nothing i or 70 volt ampéres for a twenty-candle lamp, | is possible that the weight of water in the sea would 
for the driver to “observe.” There can be no doubt that the | or 210 candles per horse-power. If ith current the scarcely be ts there be t disturbance 


and this is a very grave, 


If the inclination of the ’s axis would be how much 


appendix to the working time-table recently published for the ‘ 
formation and guidance of the drivers and PA servants, q 
The following is a copy of the new portion of the rule :—"* Wh j 
the driver hears the whistle on his engine sound he must instant 
shut off steam, and, after looking carefully along his train, bring ; | 
to a stand with as little delay as possible, having due regard 
capsized and fell into the Gulf, but their movements were long : 
| and never the tantrums of the others. 
i 
i 
we are compelled for the sake of simplicity of arrangement to 4 
ut all the lamps of an installation on one lel, the demand i 
vill be for lamps 
s possible, i.¢., within t 
his demand the Swan Company have already met by supplying H 
amps of 80, 100, 120, and latterly even of 160 volts, all being of 4 
0-candle power. 
elieve that the Edison Company also is manufacturing lamps 0 t 
igh electro-motive force, but { am not in possession of sufficiently i 
ccurate to compare the two lamps Dr, Hopkin- 
on, in his lecture at the Institution of Civil Engineers a few weeks =. 
ack, stated that the 110-volt Edison lamp takes ‘75 ampéres, and i 
lherefore requires 83 volt-ampéres to give 16 candles, This is Ht 
qual to an efficiency of 144 candles per horse-power, and “ 5 ‘ 
i 
i 
i 
I 
mentioned of having a solid chalk wall between the up and down | that my letter contained many fallacies; he is, nevertheless, very _——————— . 
would have a beneficial effect in helping to ventilate the works. | such statements without the slightest foundation. mit being 
If two trains were to pass one another in the same tunnel they | slightly in error about the Violet’s egy lps and dimensions, in 
would stir up the air in such a way that after they had emerged | which I err ae there was a mistake in the books, but on inquiry 
it would settle down in the same condition of equilibrium as it | from the railway companys I find the dimensiéns given substan- 
was in before they started, and this would clearly not help the | tially accurate ; they do not, however, give any fair comparison of 
ventilation. Butif each train had a separate tunnel to itself it | the vessels as against the mails, and womiceats said before, mislead Z 
those who trusted to such statements without further inquiry into 
up?” knowing all the time that it is no locking-up matter. It = 
strikes me, too, as curious that your correspondent has no virtuous ; 
indignation ready for the occasion, although the article is cheap 
enough. Indeed, it never seems to have occurred to him that a : 
moral offence has been committed, and one which the forum domes- : 
those who can command the appliances make models to scale of 
the intended works, and enlighten the world. Of the relative & 
ous rule which Midland engine drivers had to obey, that when the | This should be fourteen lamps, as 1 divided by ‘072 gives the | If the scheme is to be carried out, such an immense quantity of 
passenger cord communication was used they were not to imme- | latter result. There is no longer any uncertainty as to the com- | water to be displaced and taken to another part of the earth’s 
diately stop if they failed to observe any ovelation or other occur- | mercial efficiency of the Swan lamps supplied by the company. | surface—i.e., from the ocean to the desert—would seem to involve ; 
rence of a serious character. It has often been pointed out that | They now mark them to be used with a current of electro-motive | very heavy consideration: would not affect the earth’s position 
OF Colonel 1s Perrectiy Correct. he seasons all 
Chang 


§ 


_ without attention for two months at a time. 
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would it be and how would it affect the climate of the various 
countries ? 


It would be interesting to hear the opinions of your pigs wok 
dents on the subject as it-is of to the whole 
be _ a number will give it their consideration. ATLAS. 

y 


LIVET’S BOILER SETTING. 

Sim,—With regard to your remark at the end of Mr, D. K. 
Clark’s letter in your last issue, allow us to say that we do give credit 
to the coal, as well as to our setting of Messrs. Clay’s boiler. We con- 
sider the Aberdare Rhondda coal some of the finest in the world, and 
are not so ignorant as to suppose that we can create heat, or make 
an inferior fuel evaporate as much as a richer coal. Our views may 
be briefly stated as follows :—The coal was Al, and the system of 
setting was Al, and it is not to be wondered at that the two 
in combination should produce very high results. We are glad, 
at any rate, to have it from Mr. Clark that such results were 
obtained, and from you that such an evaporative efficiency was 
never obtained before. 

Liver AND Co., Limrrep, 
Per J. A. Macmeikan, Secre and Local 
2, Short-street, Finsbury-pavement, London, May 11th. 


LIGHTS IN THE RED SEA. 

Sre,—I notice in THE ENGINEER of May 4th a paragraph on 
the subject of the dangerous condition of the Red Sea owing to the 
want of properly constructed and placed lighthouses. The intro- 
diction of Pintsch’s system on the Suez Canal will make this more 
tban usually prominent, and I hope persons anxious for the safety 
of our shipping will ider the question of erecting lighthouses 
similar to those which we have put up in the Baltic and Black 
Seas, which, usi our compressed oil gas, burn continuously 
W. B. Rickman. 
Pintsch’s Patent Lighting Company, Limited, 

Metropolitan Chambers, New Broad-street, 
London, E.C., May 5th. 


LIARDET’S WINDLASS. 

Srz,—In connection with Mr. Liardet’s letter in your paper of 
May 4th, and the accident on board H.M.S. Defence, I have been 
informed on very good authority that on some of her Majesty’s 
ships the officers have an objection to the clinking noise made by 
the pawls of a winch or capstan, and when these are in use the 
pawls are laid back, in order to prevent the nojse. Therefore, if a 
capstan bar smashes, the capstan takes command, and there is 
nothing to avert an accident. So whether the best or ordi 
machines be used for certain purposes, they can be of no use if 
improperly managed in the manner I have described. 

Grosvenor-road, Belfast, May 14th. R. Linpsay. 


CUTTING SPIRALS WITH A PLANING MACHINE. 

Srr,— Your extract from the Scientific American in last week’s 
issue shows an ——— designed by me eleven .years ago, to cut 
steel semolina mill rollers, at the Britannia Foundry, Derby, where 
I was employed at that time as foreman. I was led to design the 
tool in question to relieve my latiies, for which we had too much 
work, and none for the planing mavhines. For proof of my state- 
ment I refer you to Messrs. Andrew Handyside and Co., Britannia 
Foundry, Derby, where you will, I have no doubt, find my original 


dra: , properly dated and signed. W. B. Dick. 
Ml, Kotte May 14th. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 
Most of the finished ironworks resumed, after the holidays, on 
Wednesday night. Others resumed this—Thursday—morning. 

The meetings of the trade in Wolverhampton yesterday and in 
Birmingham this afternoon were not large because of the con- 
tinuance of the holidays, nor was the amount of new business done 
extensive. Thin sheet and tin-plate makers are better off for 
orders than most people; indeed, they may be said to be busy on 
home and export account. : 

Thin sheets rolled by E. P. and W. Baldwin were quoted: 
Severn singles at works, £12; Baldwin Wilden B., £13; double 
B., £14; treble B., £15; charcoal sheets, £17 10s.; best charcoal, 
£20 10s.; and E. best ditto, £22 10s. Sheets of 21 to 24 gauge, 
termed doubles, were quoted 30s. per ton additional as to each 
of the above qualities, and sheets of 25 to 27 w.g., termed 
trebles, were _— 60s. per ton extra. 

The demand for marked bars keeps much within the average of 
a good time of trade. The competition from the best second-class 
houses with the few “list” firms is keen. 

The quotations of Noah Hingley and Sons this afternoon were :— 
Netherton Crown, best bars, £8 per ton at works; best horse- 
shoe iron, £8; best rivet iron, £8 10s.; Netherton double best 
plating iron, £9 10s.; Netherton Crown double best bars, £9; 
and ditto treble best, £10 per ton. These prices applied to rounds 
and squares of jin. to 3in., not exceeding 27ft. in length, and to 
flat bars lin. to 6in. wide, and not exceeding 25ft. Angle and 
T-iron, up to 8 united inches and not more than 25ft., were, the 
former 10s. per ton extra, and the latter 20s. per ton extra. 

Hoops continue in large outturn for export to the United States, 
Australia, the Cape, — the Continent. Messrs. Jno. Dawes and 
Sons, West Bromwich, who are accustomed to a large United 
States trade, state that at the present time they have 2000 tons of 
cotton tire hoops on their books for that market. Prices of 
unmarked iron generally are without improvement. An upward 
change would be welcomed by some buyers almost as much as it 
would be by makers. Purchasers voluntarily offered this informa- 
tion this afternoon, ‘‘for,” said they, ‘the present state of the 
market is satisfactory to no one.” 

Hoops, common, are £6 10s. to £6 15s.; gas strip, £6 5s. upwards; 
common bars, £6 as a minimum ; sheets of 22 w.g. to 24 w.g., 
£7 10s. to £7 15s.; 26 w.g., £8 to £8 5s.; and 28 w.g., £9 to £9 5s. 
Shropshire nail rods are £7 upwards delivered at Liverpool. 

Pig iron keeps quiet alike as to native sorts and distant makes 
consumed in this district. Native all-mines are 62s. 6d. to 65s.; 
part-mines, 50s. to 45s.; and cinder sorts, 40s. to 38s. 9d. less 24 per 
cent. Best hematites are quoted 65s., but 62s. 6d. is nearer the 
selling price. Some brands are changing hands at 60s. Derby- 
shire pigs, 47s. 6d. to 49s. nominal ; Northampton pigs, 45s. to 
47s. 6d. nominal. 

Interest is excited amongst steel and ironmasters here by the 
reports in circulation concerning the intention of the Brymbo 
Company, North Wales, to go into basic steel-making. I have iton 


extending. Messrs. Morewood and Co. are now lighting five of their 
seven sheet iron mills at Soho with eight electric arc lights and about 
twenty incandescent lights on the Gulcher system, All the lights 
are fed from one dynamo. This system has been adopted by them 
on account of its low tension, and because of the safety which 
results from the fact that the terminals can be grasped without 
any but a very moderate shock being received. 

e coal trade keeps in an uncertain waee, jontis more definite 
action than is at t observable upon the submission of the 
wages question to the decision of an umpire presiding over a tem- 
porary court of arbitration. 

As ’Change closed in Birmingham this afternoon it became known 
that Mr. Haden Corser, barrister, had accepted the office of bee grt 
in the colliers’ wages dispute, and that the question woul 

before him in a few days’ time. 

. J. A. Jones, the Inspector of Factories for South Stafford- 
shire, will remove in about a month, having received a simi 
appointment in the Bombay Presidency, where he will superintend 
the carrying out of an organised system of age inspection. 

At a meeting of the Midland Association of Gas Managers on 
Friday last in Tirminghinn, Mr. Woodall, Leeds, presiding, a paper 
dealing with the letting out of pes stoves upon hire was read on 
behalf of Mr. Stevenson, of Peterborough. In the discussion 
which followed, it was stated that the use of stoves was steadily 
increasing in some towns, and Leicester was cited as an example. 

In the matter of electric lighting the Birmingham Corporation 
have come to an arrangement with various companies on the 
basis of the model order issued by the Board of Trade. This order 
does not, however, satisfy the authorities of Wolverhampton, 
Walsall, Dudley, West Bromwich, and some other’ places; and a 
Local Government Board inquiry has just been held in Birming- 
ham to hear the objections. The result is that the local authorities 
mentioned have gained important concessions which at present 
Birmingham is without. The Lords have granted that other com- 
panies may apply for powers to step in if the original company will 
not provide the electricity at a reasonable price, of a Proper 
quality, and in continuous supply. Again, the Board consented to 
transfer from the ratepayers to the company the cost of stations, 
appliances, and special officers for the at of the electricity. A 
third concession was that the cost of the local authorities, legal 
and otherwise, touching the parliamentary opposition, should be 
borne by the company. 

At a mass meeting of the colliers of North Staffordshire, who are 
now out on stiike, held at Hanley, on Wednesday, it was the 
allegation of the speakers that three large employers had with- 
drawn from the struggle, and that about 2000 men had therefore 
resumed work. There are still, however, about 8000 out. Reso- 
lutions of “‘ no surrender” were passed, the men seemingly deter- 


inary | mined to resist the reduction to the utmost. 


NOTES FROM LANCASHIRE, 


(From our own Correspondent.) 
Manchester.—Whit-week in this district is so completely taken 
7 with the holidays that little or no attempt is made at business. 
any of the collieries were stopped on Tuesday; others on 
Wednesday, and will not get actually into work again until 
Wednesday next. Ironworks and engineering establishments also 


be | mesley, of Bury, for the Crawford-street Spinning Com 


of clear profits made on the value of the vessels turned out,” and 
if shipbuilders are to he put in a legitimate position, he urges 
“that the wages of the ironworkers must be brought to the level 
of those paid to other workmen; that the working hours of the 
ironworkers the same as those of other tradesmen, and as 
punctually kept, whether working on time or piece; and that all 
interference on the part of the ironworkers, or their trade union, 
with the employment of ——, non-unionists, or other 
workmen, shall completely and finally cease.” : 

Amongst the exhibits which have been brought into the Man- 
chester Electric, Gas, and ar iar | Exhibition since the formal 
opening, I noticed as I passed through the other day a erful 
stationary fire engine, which has been built by Mr. Charles % 

engine is the first of its kind that has been made, and has not yet 
been tested, so that I cannot s as to its actual merits. It may 


ilar | be, however, of interest to add that it has three bucket and plunger 


amps, working direct from three steam cylinders, the Packets 
ens 10in. with 7in. plungers, and the steam cylinders 12in. dia- 
meter. It is constructed to be capable of delivering ten jin, jets 
100ft. high with 25 lb. of steam, which will represent a avon fd 
about 10 tons of water per hour. The engine, I understand, is 
shortly to be put through a thorough test, and I may then have 
an opportunity of referring to it again. 

The usual monthly meeting of the members of the Manchester 
Association of Employers, Foremen, and te sg Te was held on 
Saturday, but so close on the Whit-week holidays there was only a 
small attendance. The Association continues to make steady pro- 
gress in increasing its ber of bers, four candidates being 
proposed at the meeting, and this makes eleven new nominations 
since the last election a month or so back. The chairman—Mr. 
Horsley—announced that excursions of the members were being 
arranged to Messrs. Cammell’s works at Sheffield and to the new 
central goods station at Manchester, where very powerful hydraulic 
lifting machinery had been put down. 

Up to the commencement of the holidays there has been rather 
a@ pressure to get in supplies both of house-fire and powgeey «ed 
classes of fuel, in anticipation of the stoppage of the pits, but - 
ness in the coal trade has practically been suspended since Tuesday. 
Prices are fairly steady, and at the pit mouth average 9s. to 9s. 
for best coals, 7s. to 7s. 6d. for seconds, 6s. to 6s. 6d. for common 
house-fire coals, 5s. 6d. to 5s. 9d. for steam and forge coals, 4s, 9d. 
to 5s. for burgy, 3s. 9d. up to 4s. 3d. for the best qualities of slack, 
with common sorts, which are rather plentiful, to be bought at 
about 3s. to 3s. 3d. per ton at the pit. : / 

There is no improvement in the shipping trade, and with — 
averaging from 7s. to 7s. 6d. per ton for delivery at the high-level, 
Liverpool, or the Garston Docks, Lancashire steam is very 
difficult to sell. 

Barrow.—The hematite iron trade still assumes a quiet attitude, 
and it is expected this will remain for some time. ere is a quiet 
demand by home and foreign consumers, their purchases only 
being such as will just enable them to meet their present wants 
without drawing very extensively on the stocks, which are 
very large at makers’ works. Restriction of output is still talked 
of in some parts of the district, but as far as Barrow is concerned 
there is no appearance of such a course being adopted, as it is 
expected that after the holidays there will be much larger sales, 


cease operations for the greater part of the week. Many 
of the canals are stopped for repairs, and the railways are so tho- 
roughly monopolised by the extra pressure of ee traffic that 
they are practically closed against goods traffic throughout the 
~ of the district. 

Tuesday’s iron market, which was the only one held this week, 
brought together only a very limited attendance, and so far 
as business was concerned, there was practically nothing doing. 
Nominally prices were unchanged, but there is a continued 
wanting of firmness. Contracts are being rapidly worked off 
without being replaced by new orders, and the only chance of 
maintaining prices would seem to lie in a determination on the 
part of the makers to reduce their output, rather than force 
sales. How far they are prepared to do this remains to be seen, 
but it is a question which it seems almost inevitable will have 
to be faced before long. For delivery equal to Manchester quota- 
tions for local and Lincolnshire pig irons, which are really the only 
competing brands in this district, remain on the basis of 45s. for 
forge, and 46s, for foundry, less 24, with the Lincolnshire iron in 
some cases to be bought at about 3d. per ton under these figures; 
but orders do not come forward on this basis, except consumers 
are compelled to buy small lots to cover pressing ie asap me 

The finished iron trade also continues very quiet. In one or two 
exceptional cases local makers are sufficiently well supplied with 
orders, thatthey are under no necessity to press sales, but, generally, 
works are only with difficulty kept going with deliveries against 
old contracts and the few new orders that come in. Merchants in 
some cases seem disposed to speculate forward on the chance of 
lower prices, but makers appear to have got to their minimum, and 
for good local and North Staffordshire bars delivered into the 
Manchester district are not willing to take less than £6 5s. per ton. 

Reports as to the condition of the engineering trade are 
beginning to show a somewhat less satisfactory tone. Whilst a 
fair amount of activity generally is maintained, so far as work in 
hand is concerned, the new orders coming in are scarcely keepin 
pace with those that are being run off in some branches; an 
though no real scarcity of employment may be felt at present, it is 
evident that unless new orders can be secured in sufficient 
quantity to replace the contracts working off activity cannot be 
maintained for any prolonged period. The branch reports received 

the Steam Engine Makers’ Society are, on the whole, not so 
cheerful this month as they have been since the present year 
began, and bear out the reports I receive from other sources, In 
several instances they record a falling off in trade of some of the 
smaller firms, but generally the larger firms are still fairly 
employed. The general secretary of the society in his report 
states that he does not, however, look upon this falling off as 
serious, as he believes that the engineering trade as a whole will 
continue brisk for some time tocome. The opinion, he says, is borne 
out by statements from districts where marine engines and locomo- 
tives are manufactured, and where the shops are full of work with 
every ts of orders for the future. The locomotive shops are re- 
po to be full of work, which will carry them through this year 
and well over the next; the same healthy tone exists in the shi 
building centres, whilst tool makers are fairly well employed. 
There was, therefore, no ground for anxiety as to any depression 
in trade for some time to come. The returns as to the state of 
employment continue satisfactory, the society not having more 
than three-quarters per cent. of its members in receipt of out-of- 
work donation ; but to this must be added another half per cent. 
for members at present being supported owing to disputes in one 
or two districts with regard to wages. 

TheIron Trades Employers’ Association hasreprinted and circulated 
amongst its members a letter with reference to the iron shipbuilding 
trade on the Clyde, which contains some remarkable statements 
from the employers’ point of view as rds the results of business 


authority that though the company certainly are preparing to 
manufacture the new metal, yet they do not contemplate spending 
anything like the sum which has been mentioned in some quarters. 
It will produce the steel in the Siemens furnace, but upon the 
Thomas-Gilchnst method. 

Constructive ironwork keeps in large outturn at certain of the 
leading yards. Messrs. Morewood and Co. have on hand at their 
Lion Galvanising Works, Birmingham, and at their Woodford 
Ironworks, Soho, some very large contracts for iron sheets and 
buildin; They have just finished the whole of the buildin 
required by the North-Eastern Steel Company at Middlesbrough, 
which cover about four acres, and they have also lately completed 
a roof for the Dinsdale Wire Works. The firm are now at work 
— extensive roofs for a shipbuilding concern in the North, &c. 

e whole of the roofs are made upon Messrs. Morewood’s patent 
system of combined iron and steel. 

The employment of electricity for lighting up works at night is 


perat on the one hand, with the effects of trades’ union opera- 
tion on the other. The writer, summing up the actual result of 
the operations in the Clyde shipbuilding yards up to the present, 
says, “that notwithstanding the great demand for stentethign, or 
the cheapness of the material used in their construction, except in 
contracts where there has been little competition, and a sufficient 
price obtained to cover the enormous wages of the ironworkers, little 
or no profit can be obtained by shipbuilders ; andin those yards where 
the union has been operating actively, serious losses have been and 
are being sustained. The union has, in short, reduced the em- 
ployers to mere vehicles for hunting up contracts to provide the 
ironworkers with remuneration averaging 20s. per day when they 
deign to favour them with their services,” The writer further 
adds that “‘it has been calculated, by those well able to form an 


opinion, that on the last fifteen years’ shipbuilding on the Clyde 


in conse of the increas2d production of Bessemer steel, 
which will be brought about by the working of some new and im- 

ved machinery which is about to be put in tion here. 
There is a continued tendency towards a reduction in price of 
iron, which, however, at present remains undisturbed. Mix 
numbers of Bessemer iron may be quoted at from 51s. to 52s, at 
makers’ works. There has not been a very large business done of 
late with the steel trade, but makers as a rule are well sold for- 
ward. During the holiday time most of the works have been 
closed, but there will be full employment{jwhen work is commenced. 
Rails are still quoted at from £4 15s. to £5 per ton. The shi 
building business is assuming a busier appearance, but owing 
most of the orders on hand not being in a forward state, some of 
the finishers have been discharged. Iron ore is still quoted at 9s. 
per ton. Coal still remains in a quiet position; but there is a 
tendency towards improvement in prices. Shipping more busily 
employed. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


TuE Whitsuntide holidays have materially interfered with the 
ordinary course of business, At the iron market held at Middles- 
brough on Tuesday not fifty persons were present, the remainder 
being engaged presumably in securing some relaxation from the 
routine of their ordinary occupations. There was little disposition 
to buy or to sell, and quoted prices must, therefore, be taken as 
merely nominal. No. .m.b. is still 40s. per ton for prompt 
delivery, and No. 4 forge 1s. per ton less. Shipments have been 

r both as compared with last month and with what might fairly 

ve been anticipated for the time of year. They have averaged 

2500 tons per day, so far, this month. Warrants are quoted at the 

same prices as makers’ iron, but are virtually unsaleable except at 
much less. One transaction has taken place at 39s. 6d. f.o.b. 

The manufactured iron trade remains quiet and steady. The 
forges and mills have been laid off throughout the district for the 
holidays, but would no doubt all resume operations on Wednesday 
morning. Ship-plates are quoted at £6 2s. 6d. to £6 7s. 6d., 
according to the specification ; les at £5 15s., and common bars 
at £6, all free on trucks at Middlesbrough, cash less 2h per cent. 

iscount. 

The Eston Grange Ironworks were offered for sale by auction 
during Tuesday’s market ; but as no buyers made their appearance, 
the sale was postponed. These works, situated at Lackenby, near 
Redcar, were built several years ago by Messrs. Ingleden, Groves, 
and Thomas, for the purpose of making thin sheet iron by an 
improved process. Impecuniosity, however, fell upon the firm 
falees the works were completed, and they were compelled to 
liquidate without even making a start. The present appearance 
of the premises is that of melancholy disrepair. 

The official liquidator for the South Bank Iron Company, 
Limited, which —y ye payment, has issued a state- 
ment of accounts. e estimated free assets amount to 
£7314 18s. 8d., whilst the liabilities to rank against dividend are 
£11,293 7s. 9d. The total claims of the unsecured creditors are 
£8597 15s. 4d. The sum of £32,757 3s. 11d. is owing to fully 
secured creditors, the value of whose securities is £33,600. The 

ly secured creditors claim £4728 14s. 2d., and hold securities 
or £2033 1s. 9d. It is calculated that the stock-in-trade is worth 
£5616 13s. 7d., and that the book debts will realise about £1104. 
The cash in hand when the company stopped operations was £346, 
and the unpaid capital is about £487. The net result shows a 
balance of £002 for unsecured creditors. A meeting of creditors 
is to be held at Middlesbrough on Tuesday, the 22nd inst. 

On Thursday, the 10th inst., Messrs. R. Craggs and Sons, of 
Middlesbrough, launched a fine iron-screw steamer 230ft. long, 
and with a Se or of 1500 tons on light draught. She 
has been built under Lloyd’s special survey for 100 Al class, and 
her engines, which are of 100-horse power nominal, are by Messrs. 
Westgarth, English, and ©o., of Middlesbrough. The vessel is 
— for the Baltic and Mediterranean, and for the iron ore 

es. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
Work was generally suspended on Saturday for the Whitsuntide 
holidays, and up to the time of wages not been generally 
resumed. Sixteen hundred men in the trade are now out of 


employment resisting a reduction of 10 cent. in their 
On Whit:Monday an something file 


Monday and Whit-Tuesday the men made 


i 
{ 
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a demonstration, marching thro’ the streets 
with boxes, on which they ap’ to the public 


for support on the ground that the employers 
were seeking take 10 cent. 
“already very low es,” and urging that the 
employers had «refused arbitration.” The 
manufacturers say they cannot possibly compete 
with foreign and other makers unless they have 
this reduction, and several firms have enjoyed it 
for a long time. The file trade is at present 
very dull, and the employers regard with astonish- 
ing equanimity the attitude taken up by their 


The steel trade is in a very unsatisf state. 
Messrs. Wim. Jessop and Sons, Limited, Bright- 
side Steel Works, and one or two leading firms, 
are well off for orders, and are indeed very busy ; 
but the general condition of both the crucible 
and the Bessemer houses is far from gratifying. 
In steel rails, the question of how long the 
business is to be retained in such central locali- 
ties as Sheffield seems only one of time. Messrs. 
Steel, Tozer, and Hampton, Limited, Phoenix 
Bessemer Works, are feeling the competition ve 
keenly, and have succeeded in making terms wit 
such of their employés as they require—about one 
half the number they formerly had at work—to 
resume at large reductions. It is asignificant fact 
that the prices which are now quoted for rails 
are fully £1 per ton less than the rate at which a 
72,000 ton order was taken in the end of last 
year by a Sheffield firm for execution at the 


coast, 

‘In sheep shears the South American trade is 
de . There the markets are overstocked, 
and the merchants are consequently very chary 
in buying. One or two old-established houses of 
repute have good orders, but even in their cases 
the weight of work in hand is nothing like what 
it was in previous years. Buyers, by withholding 
indents for such goods as they may need, appear 
to anticipate a fall in prices. For Australia the 
demand is exceedingly brisk, and the leading 
house in the sheep shear trade is paying close 
attention to this great market. 

The South African trade is in a pitiable state, 
owing to the utter collapse of the finances. The 
Boers in the Transvaal have several little wars in 
hand, and as they cannot get their crops attended’ 


to at the same time, they are unable to pay the. 


merchants; the merchants consequently cannot 
meet their engagements with home manufac- 
turers. Hence the collapse, Our “friend,” the 
Boer, has a very simple way of dealing with his 
creditors; in war times he merely ignores his 
indebtedness, and it is difficult to collect debts 
in the Transvaal, , 

Edge tool manufacturers are exceedingly ‘well 
employed for nearly all the world’s markets. 
The largest firm in Sheffield—perhaps the most 
extensive edge-tool establishment in existence— 
has more orders on its books at this moment 
than at any previous period since the works 
were started. The difficulty is to get deliveries 
made in anything like time to please customers. 

Cutlery manufacturers are also but indifferently 
employed, with the exception of several leading 
houses engaged in the American trade. These 
firms are making great exertions to secure heavy 
deliveries before the new and increased scale of 
duties comes into operation in July. After that 
event takes place there must be a falling off even 
in their case, 

The dispute in the razor trade still remains 
unsettled, but the razor makers do not appear 
disposed to push matters to extremities. 

n the coal trade the sudden change to warmer 
weather has had the usual effect on household 
fuel, and a further fall in prices may probably 
occur. At present there is a fair demand at the 
reduced quotations which came into operation in 
May. Manufacturing fuel of all sorts is in 
demand, and likely to increase. Nothing is now 
heard of the movement to restrict the output. 
If the colliers can retain the 10 per cent. conceded 
in the middle of last year they will do well, 

Pig iron is very hard to sell, but specialities 
in manufactured irons are called for actively, and 
the Thorneliffe and other leading firms are full of 
work. The more extended use of gas for cooking 
has led to a considerable demand for castings 
suitable for the manufacture of these stoves. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

Tue pig iron trade continues in a fairly satis- 
factory condition, althougl the foreign inquiry 
is barely up to what was expected at the present 
season. The falling off is due to a decrease of 
orders on American account, and there is little 

rospect of the shipments to the United States 
Gee anything like so extensive this year as they 
were last. There are, indeed, some who profess 
to be of opinion that we shall see a considerable 
improvement in the demand before the end of 
summer. They base this view of the fact that 
the revised tariff comes into force in July next, 
but the reduction of pig iron is so small as to 
scarcely likely in itself to affect our business with 
the States. It is not likely that any considerable 
orders for pig iron are being kept back till July, 
The more probable explanation of the present 
state of matters is that the current requirements 
of our American friends have diminished from 
two causes, first, because the American manu- 
factured iron trade is less active than it was last 
year; and, secondly, because the Americans are 
themselves in a better position to supply their own 
wants than they were formerly. The Canadian 
demand has, since the season opened, been fairly 
good, but it is feared that the large bounty offered 
to Canadian makers of pig iron by the Dominion 
Government will act adversely on shipments of 
Scotch pig iron in that direction. The inqui 
from Germany continues good, but the Frenc 
appear inclined to buy more Cleveland and less 
Scotch pig iron than hitherto, The consumption 
of pigs at home is very large. Since last report 
an additional furnace has been lighted by Messrs. 
William Baird and Co. at their Eglinton Iron- 
works, and there are now 115 in operation, as 
compared with 109 at the same date last year. 
The demand for hematite is flat, and the prices 
low. The total imports of Cleveland jis at 
Grangemouth for the year to date are 89,298 tons, 
being an increase # over those of the corre- 
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Friday forenoon at 47s, 2d. to 47s. 24d. cash, also 
47s, 4d. to 47s. 44d. one month, the tone in the 
afternoon being stronger, with ti cti at 
47s. 2hd. to 47s. 5d. cash, and 47s. 5d, to 47s. 7d. 
one. month, There was no market on Whit- 
Monday. On ‘Tuesday busiriess was done between 
47s, 3d. and 47s, 7d. cash, and 47s, 7d, and 
47s. 8d. one month. Business was done on 
Wednesday at 47s. 63d. to 47s. 5d., afterwards 
recovering to 47s. 6d. cash. To-day—Thursday— 
transactions took place from 47s. 5d. to 47s. 6d. 
cash, with a fair business doing. 

The prices of makers’ iron are this week without 
quotable alteration. < 

There is a moderately good demand for manu- 
factured iron, but prices rule low. The past 
week’s shipments of iron mahufactures—other 
than pig iron—from the Clyde consisted of £25,270 
worth of machinery, £22,000 other iron manu- 
factures, and £5600 steel goods, besides sewing 
machines to the value of £3483. ; 

Marine engineers are all very busy, and the 
inquiry for general engineering goods is better 
than it has been in recent times. Ship furnish- 
ings are in excellent demand, and hardware mer- 
chants state that trade with them is good, both in 
town and country. 

The coal trade of Lanarkshire keeps in a very 
healthy state. Household sorts are in better 
demand than is usual at the present season of the 

ear, and the demand for steam and furnace coal 
is very active. Shippers have had to face a 
scarcity of vessels due to con’ winds at sea, 
but it is expected that this drawback will be 
steadily overcome, and that the foreign and coast- 
ing shipping business will be heavy during the 
remainder of the month of May. There is no 
change in prices. At Bo’ness trade has been 
fairly satisfactory, the week’s shipments being 
abovt 3000 tons, There has been an 
improvement in the —" at Leith, which 
have amounted to about 7000 tons. The 

uantity despatched from Grangemouth was 
7125 tons. ‘The extraordinary activity lately 
experienced at the principal Fife ports appears to 
have given place to a quieter inquiry, and prices, 
except for coal of the first quality, are not quite 
so firm as of late. There is a scarcity of small 
sailing vessels for the coasting and nearer 
Continental markets. 

My. Connell the secretary of the Fife and 
Clackmannan Coalowner’s Association, in a letter 
to Mr. Weir, the secretary of the miners, states 
that since the coalowners met with representatives 
of the men at Dunfermline on the 15th February 
last, there has been no improvement in prices. 
He also states that land sale prices have decreased. 


WALES & ADJOINING COUNTIES. 
(From our own Correspondent.) 


TsE Barry Dock having passed the Select 
Committee, the opposition are now beginning to 
resign themselves to the inevitable, and the spirit 
shown is, I must say, commendable. The most 
judicious course now to be done would be to get 
the best terms from the Bute and the Taff com- 
panies, and—keep the project on paper. It is 
contemplated that it will take six or seven years 
to complete dock and railway, and before that 
time the returns from the Rhondda will be on the 
declining scale. It is idle to talk of inexhaust- 
able -fields when in the course of a generation 
the fine Aberdare coal-field—as regards its upper 
section—has been worked out of its best coals at 
a very far less rate than coal is now worked, 

The steam coal trade is at fever heat. Nearly a 
quarter of a million tons of the best Welsh coal 
left the ports of Cardiff, Swansea, and Newport 
last week. Cardiff alone sent away 174,000 tons, 
and but for the Whitsuntide holidays the im- 
mense drive would have continued, In the recol- 
lection of few men has there been such a long 
continued period of extraordinary vigour. An 
idea of the coal traffic, and a hint on the motives 
in prompting the Barry Dock movement, may be 
gleaned from the fact that one of the largest coal, 
owners paid the Taff Vale Co. last year £70,000 
for conveyance of coal from Rhondda to Cardiff. 

The plant, coke, horses, &c., at New Cymmer 
Colliery, Rhondda, are to be sold by auction next 
week, and I see that Cefn Colliery, Aberdare 
parish, is in the market ; and, on the other side, 
there are inquiries in the district for coal pro- 

rty, which is now again considered capital 
investment. I hear that the Forest of Dean 
colliers are fing to adopt a sliding scale which 
has been under discussion by the joint arbitration 
meeting. This properly carried out will have the 
same excellent effect as in Wales. The. next 
step will be to start a provident fund on the 
Welsh principle. The iron and steel trades have 
not shown much liveliness this week, trade being 
rather dull and holidays in favour. Steel rails 
are a little firmer, but sales have been effected at 
£4 15s. The Great Western Railway Compan: 
is in the market for 25,000 tons, most of wad 
will be placed in Wales, 

There is a movement now in the tin-plate trade. 
There are several of the old works which have 
been closed going to the hammer. Amongst these 
the Old ode, Pontardulais, and Llangennech. 
Anything will be better than the late ruinous 
stagnation, 

Garnant Works are to be re-started, and there 
is some talk of another works being remodelled 
for steel under a company. 

A dispute has arisen with the Dowlais tin-plate 
workers, and some of the old hands have seo 
applying elsewhere for work. 

ther branches of industry are quiet. The 
week, in fact, has presented more of the recreative 
than the industrial, It has been decided at 
Cyfarthfa to cut down the pine woods at the 
and will now come in for pit wood, ha’ 
to show signs of decay, 


AN Italian engineer, Signor Giambastiani, has 
recently been in Rome to place before the 
Minister of Public Works the plan of a steel 
bridge over the Straits of Messina, The Minister 

tai project, with a 


THE PATENT JOURNAL, 


Comdensed from the Journal of the Commissioners of 
Patents. 


*.* It has come to our notice that some applicants of the 
Patent-office Sales for Patent isicati 

have caused much unnecessary trouble and annoyance, 
both to themselves and to the Patent-ofice officials, 

giving the number of the page of THe ENGINEER at 
which the Specification they require is referred to, instead 
of giving the proper number of the Specification. The 
mistake has been made by ing at THE ENGINEER 
Index, and giving the numbers there found, which only 
refer to the pages, in place of turning to those pages and 
Jinding the numbers of the Specification. ‘ 


Applications for Letters Patent. 
*,* When patents have been ‘‘ communicated,” the 
name and address of the communicating party are 
printed in italics, 


8th May, 1888. 
2317. EmBrorpery Macuinges, A. W. L. Reddie.—(J. 
Jonson, New York, U.8.) 
2318. ConsUMING SMOKE, &c., H. C. Paterson, Glasgow. 
2319. SprnDLeEs, D, Skeoch, Stewarton, N.B. 
2320, ScpmaRINnE TorPevo Boat, J. Davies.—(P. B. 
Walker and #. G. Riggs, Sydney, New south Wales.) 
2321. ARTIFICIAL Stons, B. Hess, Bayreuth, Germany. 
2322. TRANSMITTING, &c., TELEPHONES, LU. W. Hayes 
and 8. R. Beckwith.—(M. L, Baxter, Aurora, U.S.) 
2323, CoLourED PaoTocRaPHic Pictures, J. Adams, 
jun., Liverpool. 

2324, Sanrrary and ADVER- 
TISEMENr Cak, H. Barron, Kilburn. 

2325, Pepat Harp, H. J. Haddan.—(B. Meyer and Co., 
Biaunschweg, Germany.) 

2326. Puriryineg Giycexins, H. J. Haddan.—(C 
Moldenhauer and D, Heinzerting, Germany.) 

2327. Ho.pine, &c., Parr, M. London. 

2328. Potss for Lawn Tennis Nets, 8. C. Davidson, 


Belfast. 

2329. Sranp for Hotpixo Tennis Rackets and Batis, 
8. C. Davidson, fast. 

2330, MacNetu-ELEcTRIC, &c., Macuings, A. Clark, 


gow 
2331. Micropnongs, E. G. Brewer.—(R. Weber, Switzer- 


land. 

2332. Sueps, T. Colby, Pantyderi Blaenffos, 

2333. EvaPuRATING SaLt Brings, W. Whiteman.— 
(A. Frasch, Cleveland, U.8.) 

2334, VeceraB.e C. F, Stollmeyer, London. . 

2335. Liautine by Gas, D. W. Sugg, London. 

2336, Locks for KaiLway CARRIAGE Doors, H. Parkin 
and C. J. Reynolds, London. 

2337. Exxcrric Lamps, A. Shedlock, New York, 

2338. ELgctric Tramways, H. H. Lake.—(C. Basto, 


Lisbon, Portugal.) 

2339, DyNaMo-KLEcTRIC Macuings, H. H. Lake.—(¢. H. 
Palmer and A. M, Loryea, New York.) 

2340, SELF-LEVELLING SHIPs’ SLEEPING Bertus, H. H. 
Lake.—(W. 7. Milligan, Boston, 

2341, VULCANISING, &c., Gums, A. Lake.—(A. 

dy, Providence, U.S.) 

2342. Cottine Pitep Faprics, R. 
Hitchcock, London. 

2343, Packine Jornts, E. Marechal, London. 

2344. SIGNALLING AULOMATICALLY in VESSELS, &c., R. 
Chipperfield, London. 

2345, REPEATING Firk-aRms, C. D, Abel, London.—(F. 


Mannlicher, Vienna. 

2346, Apparatus for Givine ALARMS, E. Edwards,—(4. 
Richard, Morez, France. 

2347. Book Covers, H. J. Fitch, London. 


9th May, 1883, 

2348, Reapinc Macuines, M. Jenkinson, Grantham. 

2349. DecomPposine Fats, &c., A. Marix, Paris. 

2350. Execrric CeLis, C. Cookson, Newcastle-on- 
Tyne, and J, Swinburne, Gateshead. 

of Scatz in BorLers, G. Downie, 

nas, U.S. 

2352. ARTIFICIAL Stonr, E. 8. Shepherd, London, and 

J. L. Aspinwall, Nantile Vale. 

2353, Fis Joints for Rais, A. 8. Hamand, London. 

2354. Motive Power, O. ‘lrossin, London. 

2355. OuTsipe Seats of TRamway Cars, H. C. Clana- 
han, Manchester. 

2856, Reapers for the Jacquarp, R. W. 
Sutleffe, London. 

2307. RaiLRoap Locomotives, M. Benson.—(0. Roth- 
rock, Beech Creek, U.S.) 

2358. SeconDaRy Vo.taic Batreriss, A. Partz, London. 

2359. ‘Tramways, W. P. Hope, Edinburg! 

2360. SappLes, W. 8. Honywood, Aston, 
and G. T, Cashmore, Handsworth. 

2361. Dry or Gravino Docks, J. Walsh, Cardiff. 

2362, ELEvaTING, d&c., Grain, J. Hone, London, 

2363. Cast Iron, W. Spence.—(A. Braconnier, France.) 

2364. Knitrep UNDER-:HIRTS, M. Grieve, Leicester. 

2305, BeaninGs for J. Price, Gresfor: 

2366. Easexs, A. Tuck, London. 

2367. WeavING and Brocapixe Desians, W. C. Kipling 
and 8. W. Brown, London. 

2368. Srrips of Emprowery, H. H. Lake.—(M. Guggen- 
heim’s Sons, New York.) 

2369. INCANDESCENT ExLectric Lamps, J. Warner, 
London. 

2370. MANUFACTURE, &c., of Parer, M. Clark, St. Mary 
Cray, and A, Masson and R. Scott, Battersea. 

2371. SuePLyino Sanp to Moutps, H. Lake.—(J. A. 
Buck, J. W. Tubbs, and A. Selkirk, New York, U.S. 

2872, Saip WiNDLAs»Es, F, 8. Manton, Providence, U. 

2873, INsuLaTING Supports for TeLeGRaPH 8. 
Woolf, Mexborough, 

10th May, 1888. 

2374. GaRDEN Frames, W. Wright and T. Holmes, Bir- 
mingham, 

2375. Ner Macuing and Boat's Capstan, J. 
D. Jack, Elgin, N.B, 

2376, Preventine the Corrosion of Water Pirgs, J. 
3B. Hannay, Glasgow. 

2377. Mitisconxs, G. Davies.—(J. 8. Stark, Turkey.) 

2378. Cueckino the of Moneys in VEHICLES, 
J. M. Black, London, 

2379. Looms, G. H. Hodgson, Bradford. 

2380. Macuines for CrusuHine, &c., Stones, 8. Mason, 
Leicester. 

2381. Buoyant Contrivances, F, Brewster, London. 

2882, Buast Furnaces, A. Stewart, Bradford. 

2883. Knitrinc Macuinery, 8. Lowe and J. W. Lamb, 
Nottingham. 

2384, TreaTMENT of Ores, &., J. Cross and G.I, J. 
Wells, Widnes. 

2885. Naw Game of E, Edwards.—(Z. Stevens, 


B 8.) 

2886. Exrractina Sitver, &c., from J. 
Cross and G. L. J. Wells, Widnes. 

2387. Buast Furnaces, J. Arthur, Harthill. 

2388, SiacuT Ne Apparatus, H. P. Miller, London, 

2389. &c., Pvares, A. J. Lehmann, 
West Hartlepool. 


) 
by . Lake.—(A. Bridgman, U.8.) 

2392. Cigar J. L. Hancock, London. 

11th May, 1883, 

2393. Rorary A. Boyd, London. 

2394. Apparatus, A. Marix, Paris. 

2895. Contact Loxes on Exvecrric Raiways, W. E. 
Ayrton and J. Perry, London. 

2396. &c., Cases, A. Hoster, London. 

2397. Measvrino Taps, H. L. Symonds, London. 

2398. Castine Raitway Carriace E. de Pass. 
—(J. D. Delille, Paris.) 

Room for Fopper, 0, Reynolds, Rockland 

2400. Looms, E. Lucas, Balsall Heath. 

2401. CarTRiper Hoipers, T. Nordenfelt, London. 

2402. Wueets, J. C, Merryweather, Greenwich, 


2403. Lace Buinps, W. Dow and T. Frame, Glasgow. 
2404. Improvep Suspanper, W. G. Attree, London. 
2405, Boriers, H. Lane, London. 


2406. Tonnes, T. R. Cram: London. 
BreakinG-up Siac, W. Cochrane, Newcastle-on- 
2408. Orcans, A. Gern, London. 
Macuines, H. H, Lake.—(P. P. Huré, 
aris 
12th May, 1888, 
2410. Treatine W J. B. Blythe, Bordeaux, 
2411. Manvractore of CoLourine Matrers, J. Erskine, 
—(C. Rumpf, Bloerfeld, Germany.) 
2412. Surps of War, E. J. Reed, London. 
2413. Marxine River Hous, R. K. Jones, Birkenhead. 
2414, Lamps, J. Matthews, London, 


2415, Disinrectine Rags, J. Bai 
2416, Extracrina Sucak from Mo.asszs, ©, 


na, 
REVENTING ANIMALS from INJURING FENCES, 
Howarth, Wolverhampton. 
2419. Fit.ine, &., Borries, F. Foster, London. 
2420, Licntine Fines, G. W. von Nawrocki, 
Poekel, Berlin.) 
Pens, J. Morton, London. 
EXAMINING SAMPLEs of W. Boult,— 
. Reagent for Testing Wines, A. J. Boul! 
Pradtnes, Moliéres, France.) 
2424. Teapots, J. Ridge, Sheffield. 
2425, T, Parkinson, jun., Blackburn, 
2426. Pickers for Weavine, R. Lister, Keighley. 
. UTiLising ExPLosive Compounpns for BLastina, 
Punshon and R. R. Viser, Londoo 


2429. Rock Dritis, A. M. Clark.—(T. Sterling, 


New York, U.8.) 
14th May, 1883. 
2430. H. H. Lake.—(W. Ah P. 
Ahlert, and J. @. Ahiert, San v8)" 
2431. COMPOUND MAINTAINING PRESSURE APPARATUS, 
J. O. Stevenson, Liverpool. 


Inventions Protected for Six Months on 
Deposit of Complete Specifications, 
2290.. Propucine Intense Wuite Licut, C. D. Abel, 
Southampton-buildings, London.—A communication 

from U, Clamond, Paris.—5th May, 1883. 

2297. Frames, &c., of Looms, J. H. Johnson, Lincoln's: 
inn-fields, London.—A communication from P. I, 
Garin-Moroy, Aisnes, France,—5th May, 1883. 

2298. InksTanpDs, H. H. Lake, Southampton-buildings, 
London.—A communication from J. A. Wiedersheim, 
Philadelphia, U.8.—5th May, 1883. 

2314. Sips’ SicNaLLIna Apparatus, M. D. Porter, 
Suffolk, U.8.—7th May 1883. 

2322. TRANSMITTING an Recervino TeLeruonss, 0. W. 
Hayes and 8. R. Beckwith, W U.8.—A 
communication from M. L. ‘Baxter, Aurora, U.8.— 
8th May, 1883. 

2341. &c,, CaourcHovc and other Gums, 

. H. Lake, Southampton-buildings, London.—A 
communication from A. C, Eddy, Providence, Us.— 
8th May, 1883. 
2351. Removin« in Borners, G. Downie, Salinas, 
AIP 8. Manton, 
U.8.—0th May, 1883.” 


Patents on which the Stamp Du £50 
has been paid 


1874, TRANSPARENT Paper, A. McCaw, J. Stevenson, 
and J. P. Orr, Belfast.—7th May, 1880, 

R. L. Barker, Newton Moor.— 

ay, 

2346. TRANSFERRING Pictures to Osszcts, P. O’Hal- 
loran, London.—10th June, 1880. 

1912, PorTABLE GLAzeD GARDEN Frames, E. G. Brewer, 
London.—10th May, 1880. 

1907. Raitway Sionau Apparatus, W. R. Sykes, Nun- 
head.—10th May, 1880. 

1909. Rotter Surraces for Printino, J. J. Sachs, 

1880, 
55. Disrrisutine Sounp, A, C. Engert, Bromley-by- 
Bow.—12th May, 1880, 

1976. Ears for Buckets, E. I. H, E. and J. T. White- 
house, Coseley.—13th May, 1 

LEa1HER, W. R. Lake, London,—20th 

lay, 

192i. Decomposina Sauts of Sopa, &c., C. Humfrey, 
Chester.—11th May, 1880. 

1927. Heating Water, A. K, Irvine, Glasgow.—llth 


1920. de. M lowell, 
PICKLING, ETAL Puates, L. Hi 
Taibach.—11th May, 1880, 

1%. Maxine Nuts, J. P. Binns, Halifax.—13th May, 


Fireriaces, J. Turnock, Ross.—1l4th 

ay, 

1987, Steam Bouiers, E. A. Bourry, St. Gall, Switzer- 
land.—14th May, 1880. : 

2287. Reautating the Surrry of Sream, J. D, 
Churchill, London.—5th June, 1880. 

2300. Compressino Arr, P. Brotherhood, London.—7th 
June, 1880, 
2393. Betts or Banps, M. Gandy, Liverpool.—12th 

June, 1880. 
1917. Numperine, &c., Tickets, M. Bebro, London.— 
1lth May, 1880. 
1958. TELEPHONIC Exonancr Systems, J. H. Johnson, 
London.—12th May, 1880. 
2009. Screwine Macuinery, H. Waite, Smethwick.— 
4. Sorew Properiers, J. H. London,— 
May, 1880. 
1982. Exnisitine Goons in Suors, H. J. Haddan, Lon- 


Patents on which the Stamp Duty of 
has been paar 


1966. Heatixe Water, &., R. Berryman, Birming- 
ham.--10th May, 1876. 


2066. Heatine Arn, &c., T. Whitwell, South Stockton. 
—16th May, 1876. 
as Mera.uic Toupss, E. Deeley, Walsall.—20th May, 


6. 
2039. Treatment of W. 8. Williamson, Congleton, 
—16th May, 1876. 


Notices of Intention to Proceed with 
Applications, 
(Last day for fling opposition, let April, 1888.) 
74. Fire-screens, J. Betjemann, London.—5th Janw 


oy 1883, 

82. Sotvent for Paints, &c., W. Johnstone, King’s 

Wine Rores, Lang, Wakefield, and J 
. Frat Wire PEs, J. ‘ 
Lang.—6th January, 1888. 

87. InpicaTinG the Presence of Gases, J. 

tz, London,—A communication from F.. Libin.— 

6th January, 1883. 

50, Names of Stations to Passenozns, A. 


. Hodgson, London.—6th January, 1883. 
97. W. Weldon, Burstow.—8th Janw 
00. from Atkati Wasre, W, 
Weldon, Burstow.—8th January, 1883. 
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on.—14¢. ay, 1880. 
1993. Dies of Brick-maxine Macutyes, J. Snape and \ 
J. A. Noel, near Aberdare.—14th May, 1880. \ 
1994 MAKING, CincuLaR Sronzware, J. Snape 
| and J. A. Noel, near Aberdare. — 14th May, 1880. i 
| 1998. MaGneTo-ELECcTRIC Macuines, W. R. Lake, Lon- 4 
don.—14th May, 1880. 
2024. used in the Bessemer Process, P, M. 
Justice, London.—18th May, 1880. 
2120. Cuxanine Carpets, W. Milward and B, Richards, 
Nottingham.—25th May, 1880. 
» 
2390. Goxp, &., from their Orgs, C. D. 
to have three steel arches, each a mile long, : 


$90 
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102. RouiErs, G. D. Peters, London.—8th Jan- 
1883. 
107. Apparatus, W. J. Brewer, 


esservey.—9th January, 
115. Ratuway Courtine, G. F. Belling, Little Ilford.— 
9th January, 1888. 
131. Oprausine Rorary c. D. London. 
. from A. Kaiser. —9th 


10th uary, 18838. 
‘an’ 

152. HYDRAULIC CEMENTS, P. Thompson, ate 
‘—A communication from M. M. Bosse and P. E. 
Freise.—10th January, 1883. 

153. SepaRatina VoLaTice from Svus- 
“stances, W. P. pson, —A communica- 
tion from J. A. Mathieu.—10th January, 1883. 

179. H. Alabaster, South 

. Gatehouse, Camberwell.—lith Jan- 


180. Incawpesceyt Lamps, T. E. Gatehouse, 
Camberwell. and H. Alabaster, South Croydon.—11th 
January, 1883. 

384. Macuines, &., H. H. Lake, 

ion.—A from C. L. RB. E. 
Menges. —11th 

200. Srex., R. Hadfield, Sheffield.—12th January, 1883. 

260. CENTRE-BOARD VESSELS, P. M. Justice, London.— 
A com. from J. 8. Birch.—16th January, ‘1883. 

266. Repuctre W. H. Williamson, Wake- 
field. —16th January, 1883. 

277. Carts for DiscHarcine Sewace, 8. Clarkson and 
J. Ross, Hull —17th January, 1883. 

303. RatLway Apparatus, W. J. Adams, 
London.—18th January, 1883. 

327. Macutnery, J. H. London.—A 
communication from Messrs. Galland and Chaunier. 
—19th January, 1883. 

A. Coates, Rawtenstall.— 

an 

414 &., and A. Coates, 

Rawtenstall. —25th J 


488. ProspHates, 8. T. Twynam, Lon- 
don.—26th January, 1883. 

580. Macuine for Fasrics, &c., C. Garnier, 
Lyons.—2nd February, 1883. 

624. E.ecrromerers, W. R. Lake, London.—A com. 


804. DyNAMO-ELECTRIC H. T. Lon- 
don.—1l4th February, 1883. 


= Acip, T. Twynam, Hampstead.— 
926. CaRRIAGE Waa J. A. Turner, West Gorton.— 
20th Februa: 


don.—A communication from Thomas.—20th 


February, 1883. 

1014. —— M. H. Smith, Halifax.—24th Febru- 

108. Paper, L. 
from C. Bitter. ry, 1883. 

1198. Macutngs, C. Lever, Bowdon. 
—6th March, 

1369. Damace to Sutps from Cottisions, G. 
H. Down, Cardiff.—14th March, 1883, 

1428, Tuwe Bawps for MECHANICAL Onoans, A. J. Eli, 


London.—17th March, 1883. 
1511. Vatves, B. W. Davis, Lambeth.—22nd March, 


1668. TREATING J. Allison, London.—A com- 
munication from E. R. Powell.—8rd April, 1883. 

and W. Goodson, London.— 

180%, BRICK-MAKING Macutvery, P. M. Justice, Lon- 
don,—A communication from C. Chambers, jun.—10th 


Tors, T. J. Baker, Newark.—10th April, 
1858. ape Larus, M. Wadsworth, Ripponden.—12th 
1867. SrReTcHING Fasrics, &c.,J. Kerr, Church.—12th 


. Permanent Way of Tramways, G. Wilson, Lon- 
April, 1888. 

1877. EvecrricaL Currents, &c., R. E. B. 

Crompton ton, London, and G. Kapp, Cheimsford.—18th 


1 Boot Trucks, W. M. Smith, Taybank. 
2012. ben H. F. Taylor. G. 
shon, Tividale. — 20th April, 1883. vedi 


2242. Catrcuine Soor from F. C. Glaser, 
Berlin.—A com. from C. A. Petzold. --2nd May, 1883. 

2290. Propucine Intense Ware Licut, C. D. A 
London.—A com. from C. 1883. 

2297. Frames for Looms, J. H. Johnson, Lon —A 
com. from P. I. Garin-Moroy.—5th May, 1883. 

2322. C. W. Hayes and 8. R. 
Wi A communication from M. L. 


—8th May, 1883. 
(Last day for filing opposition, 5th June, 1888.) 
5779. Execrric A. 
Fergusson, Southwark.—5th 
BOWLERS, M. H. Smith, Halifax.—l0th January, 


Macurves, W. Walker, Dunstable.—10th 
January, 1883. 
144. Wasuine Cray, L. A. London.—A commu- 
nication from L. Ramberg.—10th 1883. 
146. Wests and R. R. Gubbins. 
0th January, 1883. 
151. Harvestine Macuinzs, W. P. Thompson, London. 
—Com. from C. H. McCormick. —10th 1883. 
162. yx the Presence of Water in CisTERNs, 
F. Milan, Lockwood.—11th January, 1883. 
266. 1 Doven, L. Dathis, Paris.—11th Janu- 


1883. 
Ovens, L. Dathis, Paris.—11th 


ton.—A com. from J. D. ek yt 1888. 
174. CANDLE Macuines, H. A. Biertumpfel, 
London. —1l1th January, 1883. 

178. E. Edwards, London.—A com- 

munication from L. Viet.—11th January, 1883. 

181. RecuLatine Sreep of Exoines, J. Richardson, 

Lincoln.—11th 1883. 


185. Harness Sappies, G. Craddock, London.—12th 
January, 1883 


from F. Lasher W. H. Bradford. 
—12th January, 1883. 

198. Ercuinc on Rouugrs, C. J. A 
D. Appleton, Manchester.—12th 1883. 

201. Compounp Steam Enounes, J. RY Wells, New York. 
—13th 1888. 

209. Steam Generators, H. Lane, London.—13th Jan- 


wary, 
213. on FASTENINGS, E. A. Showell, jun., and C. 
ham.—13th en” 
225. Dao, H. J. Haddan, London.—A communica- 
tion from E. M. Cross.—15th J 
251. H. J. Haddan, on.—A commu- 
nication from Dujour et Bianchi] — 16th January, 1883. 
264. Steam Generators, A. M. Clark, London.—A 
‘REaTING FPecat Ma’ von Naw 
TTERS, yrocki, 
—l7th January, 1883. 
285. Execraic Lamps, J. Unger, Cannstadt.—17th Jan- 


1883. 
H. C. Leprince, Paris.—18th January, 


$17. Seconpany Barrerizs, H. J. Haddan, London. 
Com. from E. Boettcher.— January, 1883. 
reez from m Inox, J. 


—A comm 

$41. Dresstnc. &c, Strong, F. Trier, London.—20th 
January, 1883. 

$44. Macuinzs, E. Tweedale and A. Hitchon, 
Accrington.—20th January, 1883. 

650. Dritis for Sowme, P. Pierce, Wexford.—6th Feb- 
ruary, 1883. 

782. for T. G. F. Dolby, Dulwich.— 
18th February, 1 

836. Gas Motor vores, J . Imray, London.—A com- 
munication from J. Schweizer.—lith F , 1883. 

1791. APPLYING to VEHiciEs, F. fynne, 
London.—9th April, 1 

1806. MACHINEs, C. Walker, Sheffield.— 
10th April, 1883. 

1831. Fasnics, J. H. Cunliffe, Rochdale.—11th 


1 Seats for Tram-cars, W. Walker, London.—l4th 


1931. J. H. 'J London.—A 
com. from C. H. Willcox.—17th 
, Corwen.—17th 


Tennis Pores, J. M 

1954. Cc. J. London.—A commu- 
nica‘ from Société de Typographie Pro- 
cédés Ray —17th April, 1883. wei 

Reversine VaLvE, A. Paul, Dumbarton.—19th 


1883. 
2024, Sipe Sapp’ T. G. Smith, Easton Ste and B. 
Sherston —20th April, 1888. 
2218. Warrine Yarn, W. R. Lake, London.—A com, 
munication from R. L. Carr.—lst May, 1883. 
Devices, C. Ellery, Albany.—Ilst 
ay, 
2255. Tramway Ratzs, H. H. Lake, London.—A com. 
from T. Bladen.—3rd May, 1883. 
2298. 7} H. H. Lake, London.—A communi- 
cation from J. A. Wiedersheim.—5th May, 1883. 
2314. Surps’ Apparatos, M. D. Porter, Bos- 
&c., G. Downie, 
ENTING SCALE ILERS, &c., G. 
Salinas, U.8.—9th May, 1883. 


Patents Sealed. 
(List of Letters Patent which passed the Great Seal on the 
11th May, 1883.) 
Anmat H. E. Jones, Stepney.—18th 
| Cuanrcoat, J. W. Ingham, London.—18th 
May, 
5895. ORNAMENTING TeRRA-CoTTA PLaguzs, A. Tuck, 
London.—18th November, 1882. 
5408. Separatine Liquips from Waste Pro- 
G. H. Bolton J. R. Wylde, Widnes. 


, 1882. 
5405. Exrension Gavag, J. F. Bristol.—18th 
November, 1882. 


5410. STEAM-STEERING APPARATUS, J. Duncan, London, 
A S. Hulme, Man 
. Wasninc WEARING APPAREL, 

choster.—14th November, 1882. 

5435. Heatine Apparatus, C. R. Stevens, Lewisham. 
—1l4th November, 1882. 

M. E. and O. E. Pohl, Liver- 

5440. SELF-EMPTYING E. A 
Brydges, Upton.—15th November, 1882. 

APPARATUS, J. Austin, Houn- 

A. Pratt, New York.—16th Novem- 

5457. HypRavLic Berry, Glou- 
cester.—16th November, 1 

5458. Avromatic Door T. Scourfield, Lon 
don.—16th November, 1882. 

5470. Mera.iic BEpsreaps, 8. B. and 8. I. Whitfield, 

for Grinpine Grain 

—18th November, 1882. 

5515. Erasino Marks, L, Wolff, Battersea.— 
20th November, 1 

5543. for AIR C. Pilkington and 


, 1882. 
5593. MaKING &., J. F, Smyth, 
Belfast.—24th November, 1882. 
5607. TreaTiInc Mixep W. Weldon, Bur. 
stow.—25th November, 1882. 
5609. Currina UP SvaaR Canz, C. D. Abel, London.— 
con Orman a W. Hornsby and R. Ed 
TEAM ENGINES, wards, 
Grantham.—27th November, 
5642. MasHine J. L, and W. V. Biden, 
—28th November, 1 
5696. CoLOoURING MatrErs, Imray, London.—30th 
November, 1882. 
5724. Fastewines, E. G. 
and W. E. J London.—lst December, 1 
G. Greig, Edinburgh, and J. Leck, 


, 1882. 
5817. MiLtine APPARATUS, J. H. Carter, London.—6th 


December, 

5878. PREVENTING CoRROsION in &., J. B. 
Hannay, Glasgow.—9th December, 1 

5902. PrevenTING Corrosion of Shure Borroms, J. B. 
Hannay, Glasgow.—1lth December, 1882. 

5932. SusstiruTe for Linstep O1L, P. G. Oster, Prussia. 
Ma\ J. M 

59’ AGRAPH RAVING lowal 

MBING WOOL, 

Hill.—22nd December, iss. 


587. BichromaTE of Sopa, E. P. Potter and W. H. 
, Bolton.—2nd Fi 1883. 

604. Constructine Parts of E. N. Moles- 
worth-Hepworth, Manchester.—5th Fe 1883. 
920. Comsustion of Fue. in Gratss, H. W. avidson 

and J. Speir, London.— 20th February. 1888, 
1037. Evecrricity, A, M. Clark, London. 
‘ebr’ 


‘ebruary, 

1059. TeLEpHoNic Apparatus, L. J. Crossley and W. 
Emmott, Halifax.—27th Fe 1883. 

1332. — Furnaces, A. M. 


M 
1340. Macuines, W. R. Lake, London.—13th 
1345. Sewina Macuines, W. R. Lake, London.—13th 
March, 1888. 


1355. Compouxp of Sucar and C. A. Allais, 
Paris.—14th March, 1883. 

1448. SoLperine Apparatus, H. H. Lake, London.— 
19th March, 1883. 

1458. a Quantity of Liquip Drawn from 
Casxs, G. A. Adams, Peel.—20th March, 1883. 

1462. Nox-conpuctine Composition for Borers, G. F. 
Redfern, London.—20th March, 1 

1494. LeatHer Tr1mmine Macutnes, W. R. Lake, Lon- 
don.—2lst March, 1883. 


(List of Letters Patent which passed the Great Seal on the 
15th May, 1883.) 
5452. Securtnc Rattway Rais, L. Williams and D. 
Edwards, Cardiff.—15th N 
a7 — E. Edwards, London.—16th Novem- 
5465. Resipvuss of CotTon-sgep O11, &c., J. 
Lon —16th 


more, Li 
5469. Pranororte Actions, W. H. uire, London. — 
17th November, 1 


5476, Sarre Hatcum, R. T. Pawley, Cardiff.—17th No- 
5478, SPINNING E. Heppenstall, Milns- 


5487. “ Staymre” WARPs, RL 
Greenwood, Keighley.—18th November, 


November, 1882. 

5509. &c.,L. A. Groth, Lon- 
don.—20th November, 1882. 

6588. Wine exces, W. Friedlander, London.—2lst 

sae, Woop «ad Pavements, E. Hughes, Liverpool. 
—23rd November, 1882. 

5585. ATTACHING Lamps to Carriscszs, R. J. Dobbs and 
F. Davies, ) wn.— 23rd November, 1882. 

H. ‘ake, London.—27th November, 


5€37. s, R. D. Sanders, Acton.— 
27th November, 1882. 
5693. TELEGRAPHING from Rarway Trans in Morior, 
W. L. Hunt, London.—380th November, 1882. 
5699. ApsUSTABLE SoRTING G. W. von Naw- 
rocki, Berlin.—30¢h November, 1882. 
H. J. Haddan, London.—1st December, 
5729. Stream Fine G. Witte, Berlin.—Ist De- 
cember, 1882. 
5733. STYLOGRAPRIC FouNTAIN Pens, M. H. Kerner, 
London.—1st December, 1882. 
5785. GENERATING PowEn, 8. Broadbent and 8. Broad- 
H. E. Randall, Northampton. 
5789. and yet 
—Ist December, 1882. 
Motors, A. M. Clark, London.—lst Decem- 


SxrPs’ E. J. Harland, G. W. 
Wilson's ‘and W. J. Pirie, Queen's 
December, 1 


5798. RerriGERaTING APPARATUS, W. and G. 

Richmond, New ek December, 1 

5816. Srzam Governors, F. J. Burrell, Thetford.—6th 
December, 1882. 

5831. Conrectiongzry, W. R. Lake, London.—6th De- 
cember, 1882. 

Hearne, &c., by P, R. Allen, Lon- 

5976. Wepozs, &c., J. Johnson, London.—14th De- 
cember, 1882. 

5985. PoLisHiNa Jews, W. L. Wise, London.—l4th 

W. R. Lake, London.—8rd May, 

Exgcrric Licut, A. M. Clark, Lon- 

6168. JominG the Enps of Learuer Betts, H. H. Lake, 
London. December, 

ScrEW y Taps, H. H. Lake, London.—15th January, 

g Dritis, A. A. Patterson, Nunhead,—2nd 

680. Saws, N. W. Wallace, Clifton.—5th 
February, 1 


18838. 
880. Crocks, &c., J. A. McFerran, Manchester.—17th 


February, is 
Hoxpers, J. H. Johnson, London.—27th 


Lasrina Macuinzs, P. M. Justice, London.—20th 
a 
8. Pitt, Sutton.—27th March, 


List of ations published during the 


12th, 1888. 


4482, 2d.; 
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288 
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729, 
18, 4d.; 247, 4d.; 261, 1s. 
487, 8d.; 585, 6d.; 62. 


i 
a 
a 


ABSTRAOTS OF SPEOIFIOATIONS. 
iy for Tun at the 


1. W. C. Kritch, Leeds.—21st 


, and con- 


in attached pro tho paper from 
web, and also with guide rollers to conduct said _— 
ae on to the surface of the platen, and a roller 
gery it away after rang received the impres- 
A fixed actuates 


cam 
the paper on the platen. A pair of shears cuts the 
paper into sheets. 
4836. Governor ror Motive Power Enc! 
Beverley, near Wakefield, and A. Sykes, 
12th September, 1882. 6d. 
wi capable of mo ou! 
hie ao revolved, and which have inclined 
surfaces acting upon similar surfaces formed on a cap, 
which is thus raised, and its motion utilised to actuate 
the valve or regulator. 


anp Screws, &., 7. J. Sloan, Paris.— 


the 
, and 


4418. Motors Workep by ComBustiB_e Gas, VAPOUR, 


&c., J. Watts and H. B. Smith, Bristol.—l6th 
tember, 1882, 
operated means 
for current of ir for venti 

purposes, latter means being applicable 
ers are provided wor! from a 
of and is compressed and 


May 18, 1883. 


cylinder has a second piston on the same ros ‘ 

serves to create a current of air. ee 

. FasTenmnes on Catcnes FoR Biinp Corps AND 
Currie, Lond September, 


window frame, and the cord held between one of its 
arms, which is serrated, and a stop. 

4439. Fasnics, J. Ingleby, Manchester.—19th 
YY communication from R. Anke, 
with.) 2d. 

matters are mixed intima‘ with 
finely pulverised clay, and the compound of a 

Ww! 

the fabrics. 


with a locking device, and which by its form may also 
be used as a vessel. 


ComBtreD RaNGE AND REGISTER Gasam, Ww. 
Bristol. 


and per- 
forated with holes. The second bar is hollow and 
perforated on its inner ie 
nected with a gas main. 
atmospheric burners. 
4452. Guarp Ra ror Fisuine Boats, J. Gunn, 

8utherland.—19th September, 1882. 

vent boatmen 


sulle whieh may bo folded down in sections so as to 
leave the bulwarks clear when necessary. 


4458. SwivELiine or R. Cruik- 
JUN, N.B.—19th 1882,— 


fot 
Mo i to combine the usual swivelling 
motion a sliding action of ie gust, to admit of the 
in relation to the 


4466, Pann Core ron Gat 


miss dovign in eth "Baird's light- 
feed oil cup,” the object to prevent waste and 
avoid back pressure from ie Sa In a branch from 


. er valve is an elastic upon 
w a 8} youd valve to its seat. 
The s is so connected as to the valve 
when the engine is started and close the same w when it 

oF W. R. Lake, Lon- 

don.— 19th communication 
t. Louis, U. 


or pulverisin, 
crushed omy sufficiently to enable it to be re 4 
rated by bolting from the germs and bran. 
gauze cylinder Serks in a flexible concave loth held 
it by ——* crushed middlings being 
fed in between 
4466. Cosine, Fastentnc, anp Apsustinc Movable 
VENTILATOR AND WINDOW Frames, Edwards, 


4468. Nor-Locks, C. A. Snow, Washington, U.8.—19th 
This relates to the use of flexible plate made thick 

vided which are 


made to enter corres the surface, to 
which the nut is to be secured. A bol through 

ite, and when 
the nut is screwed home the pro parts of the 


‘September, 1882 “Not ‘proceade with) 


to th ot the travelling of velocipedes. 
e 

Two large travelling wheels, each as drivers, are 
employed, and a small steering wheel 

in front. The large 


an 
of the hub ave and ‘k in the 


4471. PowpEr ror AnsoRBING AND CLEANING G: 
FROM TIN AND TERNE PLATES, N. Pickford, 
Newport, Monmouth.—20th September, 1882.—(Not 
proceeded with.) 


g the connection of a rertion of the 

apparatus from the car. 

4478. Bicycies anp Tricyotes, &., C. Clarke, 
Jamaica.—20th 1882. 6d. 


The object is to construct cles and tricycles so 
the whole we’ Sarees the driver for the 


as to wu 

at the same time to dis- 
pense with cran! The driving wheel is driven by 
means of cords, straps, or or chains frean the 
treadles u which driver alternately causes his 
whole weight to bear. 


4474. Wasuinc, Srraisinc, anp Dryina 


taining clay and the air exhausted, the fine clay 
will To dry sifted or 
>) Sa heated by gas or hot air is 


2d, 
The object is to prevent the noise caused the 
sate te covering tho hang stand or table, and it con- 


110. RerriGERATORs, _ com. 
near Januc-y, 1883. 
147. Woven Faprics, J. Crabtree, Heckmondwike.— 
4448. Heamericatty SEALED VessELs For Liquips, 
&c., W. A. Barlow, London.—19th September, 1882. 
4 —{A communication from A. Luger, Vienna.) 6d. 
This relates to the use of an air-tight cover 
wary. 1883. April, 1883 
A cooking range of somewhat ordinary construction 
has a sunk an betwen the boiler and oven, which 
ber. 188% 
i 5 
q 
4 or being swept off the deck of vessels with low 
} 
iq 
: 10 that when closed the supply of water to the cup is 
} 
i 926,* 4d.; 8296, 3 4386, 6d.; 4885, 6d.; 
4404, 1s. 2d.; 4418, -3 4439, 2d.; 4446, 6d.; : 
4448, 6d.; 4449, 4d 4452, 6d.; 4458, 2d.; 
ondon.—lYth September, 1852 communica 7 
| . from A. Descaves and D, Halut, Paris.) 6d. 
; A drum with helical teeth has its axis continued and 
# connected by a flexible joint with a rod attached to the 
=e window frame, such drum being driven by an endless 
' screw mounted in a case and actuated by a suitable 
handle. 
4509 6d.; 
4515 
4521 
4526 
4581 
4536) L 
_ plate are turned up round the nut. 
j 4575, 4d.; 
4591, 
4607, 
4614, 2d.; 4615, 2d. 
cords, or chains, actuated by treadles and ting on 
loose pulleys on the main axis, which drive the wheels 
| through friction pawls and a chain of gearing. The 
Patent-offi @xle-DOx, 
awdust to powder, and 30 parts 
| chalk or other fine ‘absorbent dust, and i is 
to the surface of cleaned tin or terne plates in 
: ne way as bran or “ sharps.” 
Workinc TramM-cars PROPELLED BY RopEs, 
Hinksman, Bedford-square.—20th September, 1882. 
sists in improvements on ¥ ewe 0. 1062, a.D. 1875, 
and No. 4549, a.p. 1876. _— during its — 
cating motion to and from the hen LE to 
maintain a parallel position in relation thereto. The 
The clay is washed, strained, or on by a = 
vessel, consisting of wire gauze secured on a frame, 
and from the upper part of whicha Pipe leads to an 
air so that when immersed in the water con- 
189. Suzaves for Purtey Buiocxs, W. Alexander, 
, Govan.—12th January, 1888. 
| 197. Kurt Stockuxes, W. P. Thom London —A 
4475. Preventinec Nowe or Sewisc Macuines 
ATTACHED To Sranps sy Hinoss, J. Hain, New 
This relates to the formation of screw is by York.—20th September, communication 
hi means of a pair of cylindrical rollers with helical from J. B. Hain, Newark, U.8.—(Not proceeded 
grovves and rota’ at different circumferential 
i 8 with their axles 
in conjunc- 
4 ion e ies and other 
i} parts of such article. 
or other bad conductor of soun 
| 4476. Wueris for Rauway Carriaces, G. W. von 
Nawrocki, Berlin.—20th September, 1882.—(4 com- 
munication from R. Bydow, 6d, 
: This relates to a in the manner of 
by the application of clamping appliances. 
means of a clamping ring on each side, & pro- 
an ° jecting rim fitting in a groove 
. : L passes to the other, where ignited. ihe second * in the tire, the two clamping held together 


_Mar 18; 1883. 


THE 


Other arrangements are described. 


Vak 


animal matter are dissolved into a 4 caustic 
—— which water is added to e same, 
w precipitates the foreign matter. 


4478. Szur- TackiEe Hooks, J. 7. Roe, Wands- 
vide @ safe and effective self- 


the groun 
an eye at one end of a bar, and is attached to the w 
end of a second ‘votted to the centre of the first, 
and formed with alboeks at its lower end to receive the 
When the goods touch the ground, the chain 
being slack will disengage the hook from a notch in 
wer end of the first bar, and so release the 


4479. Securine Winvows, W. McNicol, Leith.—20th 
September, 1882 —(Not wit.) 
consists in the use of a 
sliding window frame, and which is 
a recess in the outer sash by turning a hinged 


4480. Taster Diartes, J. W. Cochrane, Glasgow.— 
September i 


This relates to a process of a) ey a to 


water, and the colours to be used are sprinkled on the 
surface of the water and stirred so as to cause them to 
spread. The water is then drawn off at the bottom, 
and the colours thereby deposited on the article, which 
is then fired in the usual way. 
4482. Hanpies ror TaBLe Curtery, H. and T. W. 
Hall, Yorkshire. —20th September, 1 
for table 


cu ann low 
represent ivory, pearl, buffalo horn, e other substance. 


4488. Spring Packines ror METALLIC Piston Rivos, 
September, 


A Derbyshire. 1883.—( Not 
proceeded with.) 2d. 
This consists in the use of india-rubber rings for the 


purpose of pressing the bes rings out he epinder, 


4485. ror ProrectinG, STRENGTHENING, OR 
ConceALInG Buttons AND &e., W. 
P. Liverpool.—20 1882,— 


vided 

a or 

the buttons and button-holes, 


Cook, 20th 1882.—(Not 


 - 2d. 

This relates cooking of the of 
biscuits, ay om are composed, and consists in su’ 
—_— it to the direct action of steam, preferably 

hy ‘pressure in a closed oven, after which i 

may = baked by the usual methods. 

4487. Treatment or ror THE Manu- 


September, 1 from 
Daudenart 
The object to trent ph 80 as to ite 
from them 


carbonate of 


ic ammoniacal salts, so as 
to be readily assimila by vegetables. It consists, 
First, in decarbona‘ orites by su 
them to heat in com 


rotation ; oun hydrating decarbonated phos 
ting the influence of 


and hydrated 

hydrated ia ; 

use Sa decarbonated 
from ae of 


rio press fr the 
or dissolving the tricalcic 
ealcium chloride into 
~ and concentrating and decom- 
Pew: latter by heat; and Eighthly, treatin; 
nde containing ammonia ‘with neutral p osphate 
of the and the pro- 
du gnesi available 
as @ manure. 
4488. Harr-pins, &c., F. Kingston, Kent.—20th 
tember, 1882. 6d. oe 
This relates to the construction of hair-pins with 


the two prongs formed with a helical twist, so 
that they can only be withdrawn from the hair by a 
screw-like rotation. This is twisting 

juced between 


the prongs on a central mandril in 
them. 
Reaisrerine Papwocks, W. R. Lake, London.— 


', 1882.—{4 R. G. 
Teen and C. C. Dickerman, Boston, 
The locking devices—consisting of a sliding block, 
the tumbler carrier, con‘ it the 
tumblers ; a saf guard and a small bar ina = 
in the carrier, an called a fence—are Oe perth 


part of the shell, the hasp and locking d 
and between both parte of the shell, des de iy in 
for ane consisting of a series of concentric 
pater actuating the plates, the lever 

the and spring g dogs olding the plates 
positio: r part of the shell and 
sultat as to perform the required 


4494. Gears on &c., W. R. Lake, 
communication 
from W. 1 2. Jebb, Buffalo, U8) 
One mode of converting starch into glucose is by 
two successive conversions, the first i 
verter in which the partially 
moderate degree of heat, whereby the pred is uni- 
formly heated and converted and ented from 
becoming pasty by overheating ; and 
version taking in a closed converter, in which 
the conversion mates under steam- 
higher temperature. Other modes, and 
ed, are also described. 
—20th tember, 1882.—(4 communica’ from 
0.8.) 6d. 


and 


—2 

This relates to a simple arrangement of cattle-power 
vertical or horizontal roller sugar cane crushing mills, 
in constructing that it can be 
» and consequently 
for a frame. The 
ed wheel 
on the axis of the first roller, an 
the rollers, which are geared together, 


atan 
B. Hague, Nottingham.— 


carryin; or points above 

het and the superfluous fabric cut off by a 

blades, two plates above the pf poy 

uncurl the fabric and hold it up w! it is rg te 

and thesuperfluous portion cut off. 

4500. Dovustinc, WinpiIne, AND 
Yarns on Tureaps, J. “and & Horrocks, Man- 


drives 


bric is 


is rotated on a dle carried in a lever frome, a 

is carried in frame jointed — 

frame. The pressed against a 

and the lever e carrying that for fins 
ting against 


the end of an 


lifted, the rs ioced to slide forward by the action 

the ht of upon the two frames, and thus 

ding by withdrawing the spool from the 
wet the on drum, The invention further 

— to improvements on No. 1879, 

lor si machinery for bling wisting 

when a breaks or is absent. 

4502. AppLiances TO BE UsED FoR THE RIGGING OF 
Boats or Sutps’ Masts, G. Hughes, Wolverhampton. 
—2lst September, 1882. 4d. 

The lower end of the standing rigging of ships and 
boats is fitted with a screw, ha’ wie with bs tht 
and left-hand screw therein, into which two eye bolts 
are fitted, the eye of one containing a sheave or 
thimble, into which a stud is inserted to vent 
h the stud an to 

of the stan The 
the ot other bolt 1s is oval or oblong to veave the 


a used to connect the po Ny 
chain plate of the boat or ship to w! Ky apa 
4505. Wueets anp AXLes FoR RAILway AND TRAM- 


cars, W. Me London.—21st September, 
{49 communication from G. W. Miltimore, Chi- 


Thier water: to improvements on patent No. 5285, 
A.D. 1879, and consists in forming the wheel with a 
short sleeve and making the opening through it and 
the wheel of uniform size throu; ape A ye 
mental sleeve is then forced into 
sleeve. Other improvements are aaeried. 

4506. Comptwation Nut-crack) 
D. Robert pe —2lst (wot 


proceeded 
The object is to pS with nut-crackers devices 
which serve for o) ing champagne les, and as 

scissors. The nut-crackers are ben cms with two 


is formed on one of the projections, and the other 


boting ‘bar for holding the 
er, a 


to be cylin 
carrier for fi $0 
cylinder, er, a binding for bolting on 


carrier, alever for moving said carrier, and 

means for adjusting the various parts. 

4509. Drain Pores, F. H. Noott, London.—2ist Sep- 
tember, 1882. 

This consists in i each end of a drain pire 
with a half flange or faucet, in lieu of with a w) 
flange or faucet at one end only. 

4518. Poraro Piantina Macuines, H, Gardner, 
London.— 21st September, 1882.—(.A communication 
the part of the the flat 
e lower 

— in form a ell’ at equal and short 
4614. Ts TEMPORARY PARTITIONS OR SCREENS FOR CLASS- 
W. Cook, London.—2ist September, 


1882. 

This relates to the combination with articles of 
furniture of sliding or folding partitions or screens. 
ywood.—2lst September, 

This relates, First, to an improved machine 
by which three patterns wap be eres in the loom ; 
Secondly, to means to stop the box motion in order to 
weave with one shuttle only ; and Thirdly, —— 
a plain picking motion when one shuttle uy 
4516. Construction or Fire-aRrs, Greener, 


Birmingham.—2 , 1882. 

consists, First, in the construction and arrange- 
ment of the locking mechanism of hamm guns 
to allow of the gun being more readily stri; and 
it together ; Secondly, the construction of a swing 
vot in the l lump for the of coc! the 
lock mechanism, and so arran, as to be self- $ 

irdly, the construction of automatic transv 


iting or rendering safe the lock mechanism 
hammerless guns; and Fourthly, the construction of 
twisted gun barrels without a weld. 


This relates to an for the 


4519. Ventivatine OF Gare, J. and J. K. 
Leather, Liverpool.— 1 
This consists in the emgiegiaanel cowls, fans, or 
equivalent devices with passages, deflectors, 
lating valves for directing the currents of air upwards. 
. Burron-Hote ATTACHMENT FOR 
yar I. Nasch, —22nd September, 


Thier Pon to the combination of parts forming the 
— or arrangement of a tus for use with 
wing hi or hi or stitching button- 
holes or equivalent work, such ro over-seaming or 
a stitching, or the like. 


This rela 
Bullough’s cold air sizing machines, and the object is 
to size a greater quantity of agra ina orn time 
supply of tise trees prevent 
supply an rom ¢! an 
the yarns adheri 


4522. J. Lockie, Glasgow.—22nd 


September, 188: 
The mattress is constructed with wire springs of the 


well-known double volute or spiral form, which are 
with a novel construction of su ing and binding 
framing of wood or other ma 


4523. Maurep Fariaceovs Foop, J. Schweitzer, 
Brixton.—22nd September, 1882. 6d. 
The inventor claims, mixing an acid with the 
raw flour, te assist the baking operation and improve 
with be oul suitable to 
a 
the acid used. 


4524. Gas Or Stovss, J. 8. Will 
22nd “Noi ath) 


September, 1882.—({ Not proceeded with. 

under a hinged and readily removable cover. 
4526. Apparatus ror Preventing SHOCKS To 

wi 

tus consists of a cylinder or barrel 
rod, which rod is a 
In connection with this apparatus is 
pa rr a friction wheel or roller. The chain to 
which the anchor is passes ov friction 
wheel or id out is 


secured er 

roller, and after having been 

made fast by oné of its links or by larger lin 
at intervals thereon to the hook at the end of the 


4528. Frostep Grass, W. H. Beck, London,—22nd 
, 1882.—(A communication from G. Bay, 


The frosted glass consists of a plate or sheet of glass, 
one face of which is smooth or polished like the faces 
ordinary window or fad glass, and the other face 
frosted or crackled in a variety of ways. 
4529. Manvuracrure or Paper From Marine 
Puiants, &c., W. R. Lake, London —22nd September, 
comm’ 


Paris 


2d. 

The inventor claims the manufacture of paper or 
succession of operations, consisting essentially in 
rolling, the of the fibres, the s' 
lye, compressing, washing, bleaching, and 


4680. CouPLine APPARATUS FOR RAILWAY 


A. W. L. Reddie, lon. —22nd 

(4 communication from the Cis. poe Appareils Auto- 

matiques pour Accrocher et Décrocher les Wagons des 
Chemins de Fer, Paris.) 6d. 

To the end frame of each carriage is fixed a case or 

box which carries thi 


necessary coupling 

of these boxes has a spreading mouth an 
ws for the passa; re ordinary 
cou hook, is retain ed. In Ry of the 


September, 1882.— 


which at the right moment drops through the open 
of another parallel dra 

~ jacent carriage. Thus from one side of each carriage 
w-bar projects, and enters a corresponding 


[4530] 


autematic coupling pin 

nected to a 
the bolt may be raised end th 


4531. Peramsutators, &c., W. J. 
minster.—22nd September, 1882. — (Not 
with.) 2d. 

The object is to connect the ny ey superstructure 
of the vi lc with the wheels, so that the whole may 
be readily pet together or taken to pieces. 

46538. Construction anp Hovsine or Sutps’ ANcHoRS’ 
a Scott, Helensburg, N.B.—23rd September, 1882. 

This relates partly to the arrangement of the con- 
ducting hawse and its attachments to the anchor 


proceeded 


has a half in the centre of the 
are connected 
bar consisting of a bar shaped at one end like one side 
of the end of a , the o te fork being absent. 
This coupling is votted to the — and lies over 
the loop, so a it is raised other 


the loop on 

carriage, an d then falls the lather, and 

couples the loops. 

4536. Sror Warcues, H. J. Haddan, Kensington.— 
23rd September, 1882.—(A communication from 0. F. 
Domon, France.) 6d. 

The distinguishing features of this invention are, 
First, complete independence of the mechanism 
from the rest of the mechanism ; Secon: y, the use of 
a snail with two inclines and three sto ;. Thirdly, a 
forzed spring pro with a ting screw ; 
replacing the intermedia transmitting 


gear wi a wheel with 
ord nm, the 
| of time of "is ne 

means of a brake ring F y applica- 
tion of a pair of pol cones to | ends 

eousl or se 

friction + Pe or out of tact with cach 


This in the purification of gas by the use of 


coal, or without or other compound of 
magn: 
cures, J. Paul, Dorset,—23rd 
remov a 
ich of sliding teeth, and is <arried up an 
inclined by ed and then turned 
over into a shaft tosses it 


mond, Winchester,—28rd September, 1: 
Tho object is to render the “ saf 

more secure, its action more effective, and to 

ly Asafetyapring catchextends 

acl to the end at the trigger plate, and acts at the 

fore end against the hammer when the lock is acci- 

den‘ jarred off.” used for 


4642. Pomps, J. BS 
Ulverston.— September, 1882. 6d. 
tes to pumps for mining and other pur- 
In the drawing A A are tubular plunger shafts, 
— the pla 


ungers A A, In a double of each pum: 
the water is drawn 
valve B, into the lower side of the the 


moving up and down. During the 

of th ton E the water below if is all 

the lower delivery valve C into the upper side 
of the piston piston, but as the hollow plunger G occupies in 
its descent part of the cubic opens above ‘ba will bo E, 
a quantity of the water equivalent in will be 
forced upward through the u delivery 
The pump, therefore, delivers Ss 
sucks only during the up stroke. 


‘| 4544. Compounp Armospneric Fonnets, Wery, 


Kensi —28rd September, 1882.—(4 communica- 
tion from G. B. Wery, Paris.) 6d. 
This relates to funnels for the economical production 
of heat from fuel and for ventila 


funnels being oar agent with internal of increas- 

ing or d , and ded 

one or more inketa« suitable means 

for regulating the admission of air into the 

4545. Apparatus ror Manuracrur &., Gas, 
&e., J. -Bromfleld, Hove, and @. Lime- 
house. — tember, 1882. 

This relates to provements on patent No. 4526, 
A.D. 1876. Partitions are inserted into a retort so as to 


and supplied or liquid, the 
the liquid will be converted into steam, which 
admitted to the a main to serve the pu purpose 
of a scrubber and exhauster. The invention 
further to an apparatus as a er or filter 
and a governor, and also for im bh 

with air or gas. Cotton waste is saturaiei with the 
hydrocarbon, an ced between 


d screens 
iron. A further ——— relates to apparatus 
4 sewer gas with hydrocarbon, and Peising tt it 
for lighting purposes. 


This relates to the treatment of a 
as to convert its natural humidity into its 


utilising it for drying. e air a in a furnace 
a forated floor. 
————s tho coll may be reduced by passing 
4549. Fencina, anp Gatzs, & Bay- 
liss, Wolverhampton. —25th 1382. 6d. 


of hurdles, fences, and gates to the uprights, so as to 
dispense with riveting. jcoording to one method the 
bar is de} on side where it is to be carried 


te it tom is punch 
le bi The is inserted in the hole formed 


Water in Cisteans, &c., J. 


carries movable tablets, so as to enable them to be 
set to suit any cistern. 


4551. Wacons Carriage Covpiines, 7. 
reher, jun.—25th 25th September, 1882.—(Not proceeded 


ro place or stoppers, 
or other attachments on 


This patent No. 8751, 


391 
n the | with four pairs of moulds is emp perphosphates in combination with vegetable char- ’ 
a stationary table to hold the _ 
moulds. The table turns on a saddle plece to bring t 
and s' 80 as 
shivvy, flocks, hair, mill waste containing and dis- 
charging. The bottom of the moulds can slide up 
about, 80 as LO nto hay. Lue apparacus cal 
run off and acid added to 80 a8 tO precipitate the 
also be used for careals. 
animal matter it contains, when the water is again 
run off, and caustic soda added to re-dissolve the 4541. Bregcu-Loapino Firnz-arms, H. and BE. Ham- { 
animal matter. It is then allowed to saponify, and / 
after a few hours is ready for use. } 
acting hook for h , lowering, and picking up | : 
oods, and which will release the same as soon as the hdicating Whether the gun 1s cocked or loaded or ul- : S 
i 
BB are suction valves, lower very 
valves, and D D the upper delivery valves, these latter j 
being contained in boxes formin,; of the tubular ; : 
upstroke, at the same time the water above the 
discharged upwards through the openings F in 
Mis relates to the construction of tablet diaries, 80 4522 
that as the sheets are finished with, they may be Le iad | ae { 
turned over to the back of those still to be used, | arm from the oscillating detector plate. When a Ce 4 
instead of having to remove such leaves from the rs on tae.” i 
diary. iF i 
4481. Decoration or Ceramic Wark, &, A. 
Wenzer, Hanley, Stafford.—20th September, 1882.— c----1-} 
Void.) 2d. i 
im: 
marbled. The article is placed in a vessel containin; 
Hw i = 
HH OA 
piston block and the cover. ial 
i the hollow ram G, through the upper delivery valve 
in) | D, into the pump rod, which is provided at its 
This relates to the use of ornamental shields pro- | end caning to i 
but beyond the joint have projecting pews | 
ut beyond the joint the levers have pro: ig pieces 
which close like scissors, and serve to undo the wires \ 
of champagne and other bottles. A short lateral web i 
London.—2lst September, 1882.—(A communication | i 
from H. Mayer, Paris) 6d, a 
This consists in the construction and combination 6 1 j 
of parts, comy a 
phosphate suitable for being converted into phosphate | 
eat divide the c of coal and cause the to be gene- 
j 
phosphorite with acluble salts of magnesia or @ 
man; 
come together. The 
of a bolt loosely con- 
, by depressing 
le carriages uncoup! j 
ammonia, and, therefore, capable of assimilation by ops by we j 4 
4 , to cover the hole for the lower end of the coupling ' ) 
vegetables ; Sixthly, the use of hydrated magnesia for belt, When the letter is ised, before the dou i 
When the retains the bolt 4546. Moisture From Air yor Dryino, 
enters the compartment it pushes back the flap, and 7. Sep 
allows the bolt to fall through its open end into the | 
hole in the bottom of the compartment. It will be lc air, so i 
understood that the are simultaneously and pus 
automatically connected by two parallel draw-bars, | stituents, and then aducing the air to blood heat and | é 
his relate o the methods of Nxingi 
pivotted swing cams for the purpose of automaticall 4 | 
enter the hole ve it, When the 
ed to er the recel 7 ongue 
. Hay Boore, R. Swann and J, Batie, Bedli is forced back to its original position. ‘ : 
4550. Inpicatinc THE PREsENCE OR ABSENCE OF 
Shaw and F. Milan, 
near Huddersfield. 25th 1882. 6d. 
Below the cistern an indi ng is placed 
— of a case containing a low spring capable H 
of expanding and contracting by the — of water, Hy ‘ 
such spring being connected to a toothed segment ; 
gearing with a pinion, the axis of which carries a 
pointer. If the tube connecting the indicator to the 
cistern is empty the nage completes an electric cir- 
cuit and causes a bel A valve will also be 
steam and a whistle sounded. The 
22nd September, 1882.—( Not proceeded with.) 2d, lis consists in the use of many sep strands o 
| 
i / 
{ 
verised clay into bricks ready for ‘ hacking 3 
up” or making into piles for drying. A circular table : 


392 


THE ENGINEER. 


1881, and cousists 
Chinese varnish, 


3 


Loapinec anp Carts, W. 


) 2d. 
relates to an apparatus which can be fixed to 
carts, so that when drawn over 
automatically raised into the carts, 
an endless toothed apron driven from one of the cart 


1882.—{Not proceeded with. 

This consists of a plate cut ceundiytots the stem, 
and through which passes a short tube, one end of which 
screws into the stem of the bowl, while the outer end 
has an internal thread to receive the other part of the 
mount secured to the mouthpiece. 

4557. Looms H. Lomax, Darwen.—25th 
September, 1 

This relates os means for weighting warp beams 
without the use of springs, and whereby the maximum 
efficiency of = J given weight is utilised, and certain 
and on the beam ensured. One end ofa 
toa weighted lever, aud then passes 
round theneck neck of the ‘‘ ruffie” of the beam any desired 
number of times, and its end fastened to p 
part of the chain above the weight. 


4576. Camp SToois or Szats, J. C. Mewburn, 
London.— 26th communication 


26 
W. Waicker, Paris.) 4d. 
object is to so form the 


rt or stick. The two side 
frames are of X shape jointed in the 

vided wi with handle af top, while a logis to 
one of the frames near the bottom. 


4577. Woot, Harr, Jors, &c., Insoarp 
VESSELS, AND FoRMATION OF CHAMBERS THEREBY, 
WITHIN WHICH MEat, &c., MAY BE PRESERVED, H. 
M. Whitehead, London,—26th September, 1882. 8d. 

Open or skeleton partitions are formed of timber or 
battens, bars, and screws for compressing bales or 
bags of wool, wool, hair, &., an te walle of chambers 
in which perishable food may be kept in ships. 


4578. Drepemsc Buckets, W. Clark, 
1882.—(4 communication from W. 
‘ood, New York.) 6d. 
The object is to facilitate the entrance of dredging 
buckets a sand, clay, and other hard 
it of a bucket with double sides 
and ends Gemusings a in the ends and sides, 
into which water is fo: or med when the bucket 
openings of the water spaces and loosens 
into which the bucket enters. It further consists ina 
pulley, chain, and balancing weight for automatically 
raising and lowering with the ket the hose con- 


Not ded with. ) 2d. 

fire oor and are covered by a 
case, to which air is supplied by a fan. When 
“ firing” the w door of the casing and the fire- 
door are 0 , and they are so connected with a 
valve in the air-pipe as to cut off the supply. The 
steam from the boiler, after being utilised in a high- 
pressure engine, is led ‘through a surface condenser, the 
— ~ — thereby heated before being supplied 
tw the 


4560. Composixc anp Disrrisvtinc Typr, B. G. 
Brewer, London.—(A communication from J. Del- 
cambre and M. Veuve Riesz, Brussels.) 6d. 

This relates, First, to forming the grooves in the 
inclined plane on which the type slides in a wave-like 
line at top ahd bottom, eo that a greater number of 
guides may be arranged in a similar space, and the 
characters cannot return, but arrive at the bottom in 
the required Tage and, Secondly, to the small 
hammer at bottom of the inclined plane, which 
serves to push the characters after their arrival against 
the row of the series already placed. The hammer 
communicates tangentially with a small wheel, the 
axis of which becomes displaced during the rotation, 


so that it advances and recedes ly, thereby 
causing the hammer to rise and fall corresponding 
with the arrival of a letter from the inclined plane. 


4562. Propvucine RELIEvVos 
Excavations, L. H. Philippi, Hamburg 
This relates to relievos produced by etchin, ‘and it 
consists in covering a plate that will —- be ing, a by 
the etching acid with a layer of the materiai to beetched 
of uniform thickness, The layer is then covered with 
a protecting couch of etching varnish or gelatine, 
which is afterwards removed at the requi 
and the plate exposed to the action of the etching acid. 
4563. Brake MecHANIsM FoR CARRIAGES, &c., A. 
September, 1882.—( Not proceeded 


A couple of lugs are formed on the axle at about 
the same distance from the centre, and to each a rock 
bar is pivotted, the outer ends of which carry pads or 

es, which are caused to bear upon or be removed 
from the naves of the wheels, as the inner ends of the 
rock are raised or lowered by means of a vertical 
rod under the control of the driver. 
4564. Soprports ror Revotvinc Caarrs, &., J. 
Unger, Sk —25th September, 1882.—(Not pro- 


The head of the stand or pedestal is furnished with 
with ears for hinge pins, and also perpendicular 
pm te pieces with slots to serve as guides. In the 
ears are articulated the butts of upwardly projecting 
arms fitted at their upper extremities with rollers 
bearing on a plate on the underside of the table, chair, 
or stool, and in which a volute groove is formed to 
receive the rollers. The arms have springs tending to 
force them inwards upon their hinges. 
4565. Bosman, & &c., A. Pullan, New Cross-road.—25th 
September, 1 10d. 

This relates to aaa forms of bottles and similar 
vessels and the sto; for same, and also to ap; 
ratus to be used in the manufacture of both. One im- 
provement consists in making the neck of the bottle 
removable from the body. 

4568. Heatinc Warten, A. J. Billing, Holborn.—26th 
September, 1882. 4d. 

Through a water holder passes a smoke or fire tube, 
the case of such holder being continued downwards, 
and forming an enclosed space below the holder, in 
which is placed a shallow vessel of wedge sha 
cross § , and which is connected to the lower 
part of the holder by one or more tubes, which allow 
water to enter it. Gas or other burners are placed 
beneath the shallow vessel. A vent tube leads from 
the shallow vessel into the holder, so as to limit the 
pressure in the former. 


4570. Treatinc tHe Leaves anp STALKS OF PLANTS, 
&c., A. V. Newton, London.—26th September, 1882. 
—{A communication from Sanford Universal 
Fibre Company, Incorporated, New York.) 6d. 

This relates to the treatment of ‘ees for the Pe 
diuction of fibres, and consists in subjecting them 
the rubbing action of a concave or other 
cylinder, both or roughened surfaces, 
progressive rot m ~ parted to it by suitable 
mechanism. 


we 


4571. Lamps, 7. Hewens, 
September, 1882.—( Not proceeded | with.) 2d. 

The object is to prevent miners’ and other lamps 

opened without extinguishing the light, and it 

in pro + bay keyhole of the lock of the 

lamp with an escutcheon or cover, and which, when 

turned to permit the introduction of the key, releases 
_ spring arm carrying a cover, which falls 


Hypravtic MAcHives For SHEARING, StamP- 
mnc, &c., R. H. Tweddell, Westminster.—26th Sep- 


tember, 6d. 
The chief objects are to provide a stop for the stroke 
-of the machine, to maintain the tool on the movi: 


considerable depth, 
peo back, supports the head and tool against 


g the water into the spaces in the bucket. 


wn. Macuinery, W. H. Beck, London.— 
hk September, i882.—(A communication from @. 
Calcutta.) 

, First, in the employment in machines 
in which cold is generated by the compression and 
subsequent ex ion of a or vapour of ~ auxili- 

ary pump worked in com tion with the 
air pump, so that one pump draws the peur or gas 
from the*vaporiser, producing a vacuum therein and 
— compressing the vapour or gas, and > other 
raws the gas or vapour from the first pump, and 
further compresses and forces it into the — enser. 


It also relates to machinery for purging the water to 
be frozen of air, after which it is kept ina closed vessel 
without coming in con th air, is frozen out 


of contact with air, “the object being to produce trans- 

parent ice. 

4681. Removine Ink Stains FROM THE Human 
G. F. Redfern, London.—26th September, 1882.—(A 
communication ry A. Buczkowski, Vienna.)—(Not 
proceeded with.) 2d. 

This consists in the use of leaflets of paper or woven 

fabric, or other suitable material, impregnated with a 

solution of oxalic acid. 


4582. Preparation or Crupr EartH Wax FOR THE 
MANUFACTORE OF CanpDLEs, &c., F. E. Tucker, 
26th September, 1882.—(Not proceeded 


2d. 
Tue ot objet fe to purify and refine crude earth wax 
scales or other similar mate- 
rial, ee t the same for the manufacture of 
candles and he articles made of wax. 


4586. Locomotive Brakes, W. Lendrum, 
Nortiampton.— 27th September, 1882. communi- 
cation from S. C. Sloan, New York.) 6d. 

The chief object is to balance and equalise the strains 
of the brake blocks on the wheels, so that the axles 
and bearings are entirely relieved from the pressure of 
the brakes when applied. For this pu’ each 
driving wheel is provided with two brake blocks, one 
on each side of it, arranged as nearly as possible in the 
horizontal line of the centre of the wheel, and all these 
brake blocks are connected with one brake shaft and 
lever, by which they are worked the 


4507. Bicyoues, Tricycies, &., 7. Warwick, near 
8d. 


construction of 
rims of velocipede wheels; Secondly, to the driving 
mechanism ; 


one trav wheel from the 
when travelling in a curved Fourth] 

seats on spiral springs; and 
reducing the resistance to the cetheal of the driving 
wheels when travelling at a high covering 
them with a thin fabric, preferably silk. 


4602. Vessers ror O1s anp Liqors, A. J. 
Bradford.—28th 882. 6d, 
This relates to improvements on patent 
No. 3449, a.p. , and in fitting the 
outflow orifice of the —, pipe wi aoe, 
able nozzles for filling different vessels; Secondly, 
forming the discharge pipe in sections ; and Thirdly, 
in providing the vessels with a pressure filter. 
4606. Compounp Vacuum a, J. H. Johnson, 
London.—28th 882.—(A communication 
from W. Richter, 


This consists of a vacuum = oe p in which an ordi- 


tion of water, such e 
of a jet of water, 


SELEOTED AMERIOAN PATENTS. 
From the United States’ Patent Office OficialGastte. 


Filed December 2rd, 1 


Ind,— 
th frame or axle, a 
detachably thereto, the upright or shaft I, secured to 
1e 


as set forth. (@) In astraw canines the combination 
of thi porting frame, the sbaft or upright 
mounted upon the same, the sleeve secured by a set- 


ly, 
levers g proportioned in such a manner as to 
throw on each block an equal 8! 


4588. Sream anp WATER T. Allison, 
Huddersyield.—27th September, 1882, 6d. 

This invention relates to taps for regulating the pas 
sage of steam or water through pipes, and is also 
applicable to water gauge taps, which are attached to 
boilers to indicate the — of the water. The valve 
of the tap is opened or closed by means of a cam or 
swell attached to a spindle, and which bears upon the 
back of the valve, the spindle being operated from the 
outside in the usual manner. 


om Pasting AND APPLYING LABELS TO BoTTLEs, 
F. Foster, Hoxton.—27th September, 1882. 6d. 

A roller is caused to revolve on a table in which 
recesses are formed to receive the labels, the top one of 
which is ted by the roller, which takes up paste 
from a on the table. The article to be labelled is 
then rolled over one of the recesses, and the top label 
adheres thereto. 


4593. Car WHEELS AND JOURNAL BEar- 
tnos, H. J. Allison, London.—27th September, 1882. 
—(A communication from G. W. Fairman, W. H. 
Gray, and W. R. Austin, New York.) 6d. 

The wheels A and the axles B are similar to those in 
common use on railways, roe as to the devices for 
assembling these parts together and forming the 
journal bearings. The improvement consists in the 
construction of both the wheel and axle, and in the 
Di | the axle and the 
w and forming part 


ASS 


cylindrical in formation. af 
surface of the journal of the axle B is surrounded by 
a continued series of annular grooves and ridges or 
bands b. These grooves and ridges, alternating as 
they do, like the threads of a screw, except that each 
groove and ridge is perfect and complete in itself, and 
is formed perpendicularly to the axis of the axle, con- 
stitute the entire bearing surface of the journal, and 
take up all the longitudinal thrusts. 
groove 6! cu! the er, ou! 
bearing, admits to the lengtt of the 
journ: bearin ight thro or between grooves 
and ridges of the bearing. - 


ted upon the vertical ehaft, the shaft journalled 
in the pages Fe ayy By of the same, and a 
pinion on said t, of the flanged pulley mounted 
upon said vertical shaft and having a downwardly- 
as annular flange, by which it is —- 
the said sleeve, substantially as set fo £ 
The’ combination of the transporting frame, 
vertical shaft or upright, the carrier swivelled to the 
upper end of the latter, a hing forked bracket 
terminating in a curved rack, a sleeve mounted u 
the said racket and provided with a rearw 
exten et, a pinion engaging said rack, 
means, substantially as described, for communicating 
motion to the apron of the carrier, as set forth. 


2'75,559. Hanp-saw Henry Winter, 
Hanover, Ill.— Filed January 23rd, 1883. 

Claim.—A hand-saw provided with the bellows C, 

attached to its handle B, having the extension bar d 


rranged upwardly within easy reach of the finger of 
on pone and provided with an air-discharge nozzle 
projecting toward the teeth, as shown and described. 


613. Execrric Lamp, Thomas A, 
Badison, Menlo Park, N.J.— Filed Avgvst 7th, 1882. 

Glaim.—(1) The’ within-described process of repairing 
the waste of or building up the incandescing carbon 
filament of an electric lamp, or equalising the resist- 
ance of such filament, consisting in my the heat the 
vapour of a material containing carbon by the heat = 
the incandescing carbon filament in the presence of 


material which will absorb the gas set free. (2) An 
incandescing electric lamp provided with a compound 
of carbon volatilisable at low heat and a gas absorbing 
material, substantially as and for the purpose set forth. 
(3) The within-described process of repairing the waste 

or building up the incandescing carbon filament of 


May 18, 18838. 


vapour 

carbon by the heat of the incand. carbon filament 
in of a will will readily 
shone the gas set fr ove (4) An incandescing electric 


Pp of carbon vapour for 
u gp filament by decom- 
posing such 535 
stantially as 


heat of the filament, sub- 


275,871. Gear, John Sweet, Syracuse, N.Y. 
December 16th, 1881. 


Claim.— 1) Ina rect 
valve, excentric and rocker arm, 

ps Pe to each other in such a manner 
that excentric may be shifted when the crank is at 
two diametrically opposite points, without any 


perceptible change of motion being imparted to the 

set forth. ()The combination 

of the shifting excentric, excentric rod, and rocker 

arm with a governor for operating the slide valve of an 

engine as hereinbefore set forth. 

Macuing, David M. Weston, 
Boston, Mass.—Filed August 22nd. 1882. 

Claim.—(1) In a centrifugal machine, the basket c, 
open centrally at its bottom, combined with the sliding 
or movable =e é, the weight of which is counter- 
balanced, as described, the said valve being adapted to 
be moved to close the bottom of the basket y the 

— or pressure upon its upper side of the contents 

e basket in contact with the said valve, substan- 


tially as set forth. (2) The casing, the bracket pro- 
vided with a hub, the shaft u, fitted to slide and 
rotate therein, and the connected plough, combined 
with the basket, the said plough being adapted to be 
inserted into the top of the basket, lowered into the 
basket by sliding the shaft, and turned into the sugar 
wall, to operate all substantially as described. 
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THE Ben Nevis OpservATORY.—Mr. Clement 
L. Wragge, F.R.G. §., has “undertaken to reorga- 
nise the meteorological work at the Ben Nevis 
Observatory, which he first commenced about 
two years ago, under +he auspices of the Scottish 
Meteorological Society, and hopes to have the 
=e system reopened and in order by 1st 


; 
Vah- | lateral strains. As theaxis of the head is in front of that an electric lamp, consisting in decomposing the 
of the cylinder, the tool carried by it is near the front 
uninterrupted view. stroke of the piston is 
: stopped by the part of the piston which extends 
nape ee guide coming down on the bottom of the 
cy. ical cavity. 
4575. Proretiers ror Sreamsnips, &c., RB. Gidd, 
: Toronto.) 6d. Liverpool.—26th September, 1882. 4d. 
a ; The object is to form an aed which can be| This consists in forming a propeller with its blades 
depended upon to start immediately that steam is | projecting from the boss, not in one } at right 
turned on, and which can be readily graded to work | angles to the axis of the boss, but from different points 
against various pressures, and it consists in the peculiar | in the boss, forming a spiral extending from one end 
arrangement of two or more lifting and forcing tubes, | of the boss to the oy 
situated within a chamber containing a reservoir 
through which the water must pass on its way from 
the suction to the discharge pipe. 
4 it_that when folded (275871) 
(a 
wheels. jector, when operating by means © / AQ aN © 
itself condense the vapour. | ©) » 
| Ya 
i jecting arms, a shaft journalled in the latter, a band 
i wheel, a belt connecting said band wheel with the 
F carrier shaft, a pinion at the inner end of said shaft, 
‘ ij and a driving pulley journalled upon the vertical shaft 
iW and vided with teeth meshing with said pinion, as 
i set Forth. (3) The combination, with the sleeve 
275.453 | 75 ] 
| 
(A 3) Je) \ ik 
\> 
H 
@ 
N = 
N 
= 
/ 
ra) 
| 
| 
| 
| d 
© 
oc : 
Fic.3 
| Fic. | } 
| 
| 
| 
part constantly in its proper position relatively to the J ~ 
tool on the stationary part, to provide against lateral \ ~ 
strains resulting from the action of the tools, and to —— Tea KS ey 
: enable the operator to have an uninterrupted view of ESS 
' the tools as they approach the work. In the frame is SS} y 
| a cylindrical cavity in which the hydraulic piston 
: works vertically, and below the cavity and excentric 
: with it is a cylindrical guide for a ram head projecting 
from the piston, and which carries the 
tt moving tool. The excentricity of the guide prevents 
the head turning. and th 
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NARROW GAUGE COLONIAL RAILWAYS. 

TuHE relative economy and fitness of a narrow or standard 
gauge railway for a new or thinly populated country is a 
question which has been much debated, and as eeey 
has happened that the advice of engineers on this point 
"has been disregarded, and the gauge has been fixed upon 

by politicians on the ground of alleged economy, the mere 
fact of the adoption of the narrow gauge by most of our 
colonies cannot be said to have Jefnitely settled the 
_ question. It remains to be seen whether experience does 
not bear out the self-evident proposition that, as regards 
the cost of construction, a narrow gauge railway is more 
economical than one of standard gauge in a mountainous 
country, where sharp curves and side cuttings are numerous, 
and that in fairly level country, the weight of rails and the 
ees gradient are the factors of cost rather than the 
width of the gauge; and in bearers | this question it 
should be borne in mind that the width of the loading 
ars Ata is to say, the actual free channel that must be 
clear for the of rolling stock through cuttings 
_ and bridges, is often as wide or even wider ona 3ft. Gin. 
gauge than ona 4ft. Sin. Thus, while the maximum 
width of rolling stock—which generally obtains over the 
wings of brake vans—is on most English lines 9ft., this 
dimension is exceeded by some Tin. or 8in. on some colonial 
lines. The dimensions of carriages, except in height, cor- 
respond closely to those on the standard gauge; on one 
line at least, bogie vehicles 41ft. in length are in use, while 
those now building by the Great Western Railway at 
Swindon only measure 46ft. The wagons now made are 
almost identical in dimensions with those in use here, the 
tare of medium-sided open wagons being 4 tons instead of 
4 tons 10 cwt, to 5 tons 5 cwt., and the nominal capacity 
6 tons instead of 7 or 8 tons. Long bogie wagons no less 
than 28ft, in length, and weighing 114 tons, are also in use 
on a 3ft. 6in. gauge. It has been found inconvenient and 
unprofitable to deal with small trucks which cannot carry a 
heavy load or bulky articles, while the passengers growl at 
the small stuffy carriages which are ially uncomfort- 
able in the warm climates in which some of our colonies 
are situated. This increased size, weight, and carrying 
—. of rolling stock on narrow gauge lines, seems to 
show that to work a railway efficiently much the same 
appliances are needed all the world over; and that the 
small reduction in dead weight is due more to the central 
buffer system and its attendant simplification of framing 
than to the narrowness of the gauge. The reduced dia- 
meter of wheels and the smaller size of journals and 
axle-boxes effect an additional saving in weight, and are 
permissible only on account of the slower speed. 

In this country, the size, weight, and power of locomo- 
tives have gradually increased since the Rocket first ran on 
the Liverpool and Manchester Railway, and a similar 
’ increase is still in pro , both here and in the United 
States and the Continent; but dealing only with what has 
taken place in this country, we find that little more than a 
generation ago, an engine with 1bin. by 20in. cylinders and 


120 Ib. pressure of steam was reckoned powerful. These | 


dimensions have gradually grown to 18in. and Q6in. 
cylinders and 140 lb. pressure, and, roughly speaking, the 

wer delivered on the crank pin has been rather more than 

oubled. A similar movement has taken place on colonial 
narrow gauge railways. Engines with 12in. by 18in. 
cylinders have been superseded in a few years by engines of 
nearly double the power with 1lb5in. by 20in. or 22in. 
cylinders. But just as the colonies, as a whole, are pro- 
gressing faster t the mother-country, so this doubli 
the power, which has taken thirty odd years in the ol 
country, has been achieved in seven to ten years in the 
colonies, An increase has also been found necessary in 
the diameter of the wheels and the thickness of the tires. 
The 3ft. diameter driving wheels of the usual type of 
narrow gauge engine e a few years ago have been 
found too small; the impossibility of balancing the revolv- 
ing and reciprocating parts on so small a wheel made 
the engine excessively unsteady at any spent, and the 
consequent jerks and oscillations loosened the fasten- 
ings of the cylinders and framing, slacked the cotters 
in the connecting and baie age rods, and caused friction 
and disturbance all round. This has been remedied by 
the introduction of 3ft. 6in, wheels, and a typical example 
may be found in the engine for the Cape railways 
which we illustrated in our number for March 30th. The 
power of this engine is nearly equal to that of the usual 
type of LS ae goods engine, with 17in. by 24in. cylin- 

ers, and 5ft. wheels, which for every pound on the square 
inch average pressure of steam in the cylinders exerts a 
pull of 117 lb.; the engine we illustrated has cylinders 
15in. by 20in., and 3ft. Gin. wheels, and exerts a pull of 
107 lb. The weight, however, in working order is increased 
to some 34 tons, an amount which is actually in excess of 
that found sufficient for the main line engines on our two 
largest English railways; though if the English engines 
carried water in side tanks, as well as in tenders, this pro- 
portion would doubtless be reversed. 

As many of the colonial lines are unfenced, an engine 
~ must stand the shock of running into cattle without jump: 
ing the track; and here a heavy engine, with a long, 
flexible wheel base, is far safer than a slight, short wheel 
base engine with overhanging cylinders. The increased 
_ cost of repairs in the colonies, where labour is 50 to 66 per 
cent, more expensive than at home, and all materials have 
to be imported at an enhanced cost, which tells most 
severely upon the commonest articles of consumption, such 
_ as coal, fire-brick, timber, and pig iron, render it very 

desirable to make the engines as durable as ible, and 
this can in general only be accomplished C judicious 
. strengthening and increased bearing and wearing surfaces, 

which of course involve additional weight. The small 
crank pins of the early engines soon wore oval, to an 
_ extent that is hardly credible to ms conversant only 
with locomotive practice at home ; and the constant re- 
serious item of expense. The whole engine is purposely 
kept low, and hence all the wearing are near the road 
bed, and consequently are continually smothered in dust, 


Ting, as it does, the addition 
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and strike against any ballast which has not been care- 
fully levelled. Cylinder waste water cocks are particularly 
liable to be struck, and hence inclined cylinders are pre- 
ferred in some places, though they of course render an 
engine less steady. 

somewhat similar increase has taken place in the 
weight of rails. systems were laid out on the 
narrow gauge with 40 Ib, rails, iron being used, as steel 
was then considered unnecessarily durable for the light 
traffic, and the difference in cost was, moreover, consider- 
able. These rails were soon found to be too light for even 
small engines weighing but 6 tons per axle, and in many 
instances are being replaced with steel rails of 60 Ib. and 
— Ib. weight per yard. The light mos lig are 
‘ound to wear rapidly, especially on curves, and as very 
little wear makes n to take up a 40 1b. rail, a 
large quantity of almost valueless scrap is soon accumu- 
lated, the difference between the price of new and scrap 
rails being much greater in the colonies than at home. 

It therefore ap that on narrow gauge railways the 
width and weight of the rolling stock, the power and 
weight of the locomotives, and the weight of the rails— 
three main items in determining both the first cost of a 
railway and Sc a ig of conveying traffic—have all largely 
increased ; falsifying the confident hope of the early pro- 
moters of narrow gauge railways that the dead weight 
might be greatly reduced, and the use of far lighter rolling 
stock rendered permissible. On the contrary, in every- 
thing except the gauge, narrow gauge railways are 
approaching to the same weight and dimensions as those 
in use on the standard gauge lines, and the reasons for this 
gradual change or development are not far to seek. On 
any railway a train will cost approximately the same under 
whatever conditions it is run. For instance, the differ- 
ence in cost between running a train of empty wagons and 
one of loaded wagons is small, though the earnings in one 
case are nil and in the other ample. It is therefore 
poaporceer’f in order to make a railway pay, to earn as much 
as possible per train mile, and in practice it is generally 
found easier to increase the earning per train mile than to 
‘decrease the expenses, More powerful engines and more 
capacious rolling stock enable a larger train load to be 
carried without materially increasing the cost. On long 
lengths of single line, such as exist in the colonies, it 
is difficult to arrange crossing places for a _ number of 
trains. Stations are often fifteen, twenty, and even forty- 
five miles apart, and at the latter distance, with a speed of 
fifteen miles per hour, intermediate crossing places must 
be provided to work even five trains a day each way 
with any larity. As the colony grows and traffic 
increases, it is n to increase the number of trains 
if the old type of engine and rolling stock be retained, and 
either partially double the line or increase the number of 
passing places, which must often be situated where there 
is no traffic, It is not, therefore, surprising that the 
alternative of improved rolling stock is adopted, confer- 

al advantages of increased 
speed and smaller liability to derailment and breakdown. 

As the dimensions of the rolling stock and the clear 
width of the line have been closely assimilated to that 
prevailing on the standard gauge, it becomes a question 
whether it is advisable in future lines to retain the reduced 
distance between the rails, which seems the one exceptional 
feature left which distinguishes a narrow gauge railway 
from one of standard gauge. It certainly appears that in 
a country of some size, where the amount of traffic is 
more than sufficient to pay working expenses, and is likely 
to increase, that the many inconveniences inseparable from 
narrow gauge, and to which further allusion will be made, 
render it unsuitable for adoption. In a country where 
there are already narrow gauge railways, the gauge of any 
extensions must be large 
break of gauge, and in Canada this consideration has told 
ou gauges both broader and narrower than the standard; 
though the narrow gauge was also found to be costly in 
repairs and deficient in haulage power, It would there- 
fore seem advisable, in similar cases, to follow the example 
of Canada, as a comparison between the merits of the 
standard and narrow gauge presents a very different aspect 
to that of the battle of the gauges fought by Brunel and 
Stephenson. There the broad gauge demanded. wider 
embankments, cuttings, bridges, and tunnels, while the 
size and capacity of the rolling ’stock was unnecessarily 
great; and though considered as a purely mechanical 

uestion, greater speed could be attained, it was found that 
the distance between stopping stations, the gradients, and 
the absence of busy junctions, were factors which, inde- 
pendently of gauge, materially influenced the question of 
speed. The inferiority of the metre, or the 3ft. 6in. gauge, 
in point of speed is so marked that it admits of no dis- 
cussion. The necessity for keeping the centre of gravity 
within reasonable bounds forbids a larger driving wheel 
than 4ft. 6in. diameter, anc therefore a maximum speed 
of thirty to thirty-five miles an hour takes the place of 
fifty-five to sixty. Though this difference is unimportant 
in a small country where the journey is short, it becomes 
a grave question when a continent has to be traversed. 
Here a journey seldom exceeds a length of 400 miles, 
say a journey from London to Glasgow, and the difference 
in time possible between the present service at the rate of 
forty miles an hour, including sto’ , and one on a 
narrow gauge line at twenty-five miles an hour, would be 
six hours, is in itself is bad enough, as it would make 
it impossible to answer letters on the same day; but when 
we come to deal with larger distances, say, for instance, 
the projected trans-continental line across Australia, a 
journey of fifty hours is increased to one of eighty—a loss 
of overaday. But asa matter of fact. we are not aware 
that a speed of even twenty-five miles an hour, including 
stoppages, has been regularly attained on any 3ft. 6in. or 
metre gauge line, Until quite recently the speed of the 
through mail trains on the South African railways was 
but fourteen and a-half miles per hour, or slightly slower 

8 y stated, a narrow nts 
few obstacles to the adoption of rolling stock which is sati 


factory as regards carrying capacity and strength, and is 


durable at the slow speeds inherent to a narrow gauge. 
The adoption of 2ft. 9in. diameter wheels for both car- 
riages and wagons secures uniformity, and though smaller 
than the 3ft, Gin. and 3ft, wheels in use here for carriages 
and wagons respectively, the tires and flanges wear well 
and the journals seldom heat. The centre of the buffers, 
and therefore the horizontal centre line of the framing, is 
generally reduced from 3ft, 4in. usual here to 2ft. 9in., and 
consequently the centre of gravity is lowered some 6in. or 
7in., or about half the difference in the gages, 1ft. 2}in. 
This, aided by the slightly lower bodies of the carriages, is 
sufficient to render them perfectly safe in a violent gale of 
wind, Owing to the greater width of stock in proportion 
to the gauge the journals are further away from the wheels 
than on the standard gauge, and an increased cross breakin 
strain is thus thrown on the axles, which ia seme a 

in the centre, arare occurrence at home, where the back of 
the wheel boss is usually the vulnerable point. The 
standard gauge is a few inches too narrow for the proper 
development of the locomotive. The length of the bearings, 
the width of the fire-box water space, and the diameter 
of the boiler are all unduly restricted in a large modern 
engine; and when the available space is further diminished 
by 25 to 30 per cent., the inconvenience .is severely felt. 
The distance between the backs of tires on the ordinary 
gauge being 4ft. 54in. is diminished to 3ft..3in. on the 
3ft. 6in. gauge; and as the thickness of the main frame, the 
clearances between it and the wheels and - fire-box respec- 
tively, and the thickness of the fire-box plates, and width 
of the water , can hardly ke reduced, it follows that 
the whole difference of gauge must come out of the 
internal width of the fire-box, which is thus reduced, say, 
from 3ft, 4in. to 2ft. 2in., a reduction of 35 per cent. But 
this is not the worst of the evil, as the fire-grate is so much 
reduced in width that its area can only be made sufficient by 
adhering to the length usual on the standard gauge, and 
if the fire-box is placed between the axles, the wheel base 
must also be retained. But the long wheel base renders 
the engine stiff on the sharp curves which the narrow 
gauge alone is sup to render possible, and so the fire- 


grate is sloped and the trailing wheels placed underneath _ 


it. This is always an objectionable ney oy especi- 
ally when the centre of the boiler has to be kept low, as 
the fire-box has then so little depth, especially at the back 
end, that the fire-hole ring and its rivets are constantly 
burnt, and the cramped and shallow ash-pan soon becomes 
so full of hot ashes that the fire-bars are heated from both 
above and below, and consequently bend and burn and 
need constant renewal, while the small amount of 
room between the ash-pan and springs renders it 
difficult to get at either the one or the other. Various 
plans have been tried for getting over this difficulty. One, 
which, however, introduces new disadvantages, consists in 
substituting outside for inside frames, the fire-box can then 
be made as wide as the distance between the backs of the 
tires permits, and the ash-pan meed only be recessed for 
the axles, and not for the axle-boxes; which latter, with 
the spri are outside, and therefore accessible. The 
c aden owever, must be wider pg and the engine is 

us more unsteady, while the outside or clock cranks are, 
of course, objectionable, It does not, however, appear to 
be possible to produce on the narrow gauge a po 
locomotive of the ordinary type, which shall be as econo- 
mical in consumption of fuel and repairs as an engine of 
the same weight and power on the standard gauge; and 
this serious disadvantage, coupled with that of reduced 
speed, must always militate against the usefulness of a 
narrow gauge railway which aspires to be the main channel 
of communication in a large and busy colony, and not a 
mere subsidiary line in an isolated district or island, 
where the traffic must always be small and the population 


ly determined by ‘the question of | limited. 


THE VENTILATION OF THE ST. GOTHARD 
TUNNEL. 


In our impression for May 4th we gave particulars of 
recent investigations on the temperature of the St. Gothard 
Tunnel. We now proceed to consider the nature of the 
currents in the tunnel. The change of direction in the 
current of air passing through the tunnel is of course due 
to a change in the relative value of the air pressures at the 
two ends; but the change within the tunnel cannot be 
exactly synchronous with those outside, and, moreover, the 


observations are taken over the entire day. This renders 


the calculation more difficult; but on the whole it appears 
that a change in the direction of the current took place 
when the difference between the res amounts to 
0°008 atmospheres. On the other hand, it is found that in 
the completed tunnel the current ceases when the excess 
of pressure falls below 0'003 atmospheres; hence it is calcu- 
lated that the resistances during the progress of the work 
in 1881 were five times as great as when the tunnel was 
completed. This figure agrees fairly well with the figure 


4°2 obtained by another method. Starting from this basis, : 


we have to consider what would have been the condition 
of the ventilation of the tunnel during the year 1881 if it 
had then been in working order. The results are given in 
the annexed table B. From this table it appears that 
the maximum velocity of the air would have been on 
an avi 3°74 metres second, and the minimum 
velocity 0°59 metre, eliminating those periods when 
there was no current whatever. The northern current, 
having a mean velocity of 2°61 metres, wouid- have 
prevailed for 191 days, or 52 per cent. of the year; 
and it is a very favourable circumstance that-the period 
of these northern currents is that of the summer, from 
May to September. The southern current, having a mean 
velocity of 2'22 metres, would have prevailed for 87 days, or 
24 per cent, of the year. Lastly, the alternating currents 
would have lasted for the same period, namely, 87 days, 


and would have had a mean velocity of 1°45 metres when 
coming from the north, and 1:27 metres when coming from 
the south, Taking the average results, even during the 
unfavourable period when alternating currents were 
frequent, and assuming a southern current with a 
velocity of 1:27 metres, it appears that the tunnel would 
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have been cleared of smoke in about three hours sixteen 
minutes. Thus, if the time-table was so that 
there was a space of three and a-quarter hours between 
every two trains there would have been no difficulty with 


— to ventilation. 

nfortunately, whenever a change takes place in the 
direction of the current, there must, of course, be a period 
when the speed is xi. This period is more or less short, 
according as the differences in intensity before and after 
the change are more or less large. When there is a single 
change, followed by a steady current in the new direction, 
this period of no velocity is very short. When, however, 
there are two or more changes at short intervals, the 
ventilation becomes difficult ; experience confirms this. 
From the 19th to the 22ad September, 1881, the average 
velocity of the northern current would have fallen to 
0'l metre in uence of three successive changes of 
direction which occurred in that period. Such an event, 
however, would not take place more than once or twice in 
each year ; but it becomes important to consider how far 
in such a case the air of the tunnel would be vitiated. 

In January, 1882, 248 trains passed through the tunnel ; 
the total amount of coal consumed by these trains was 
23,000 kilogs., but of this about 5750 kilogs. only was 
burnt in the tunnel, or about 0°684 kilog. per ton weight 
of train. Assuming that ten trains of 400 tons each 
traversed the tunnel daily, the carbon burnt in it amounted 
to 2736 kilogs. per day; hence if we assume that for four 
days consecutively there is absolutely no ventilation in the 
tunnel, the gases proceeding from 10,944 kilogs. of coal 
will remain within it. Of this we may take 80 per cent., 
or 8755 kilogs., as bei 


carbonic acid or carbonic oxide, the 
other 20 per cent. will 


in the form of water, cinders, &c. 


calculations, It can only prove to be incorrect if the average 
conditions of the atmosphere at the two ends of the tunnel 
is found to differ largely from that of the year 1881, 
or if the effect of the natural ventilation is found to vary 
largely and other conditions from those under which it has 
been determined ; or lastly, if the quantity of coal burnt is 
different to that assumed. It must not, however, be for- 
gotten that this state of the air will only exist at the end 
of the period of four days, such as will scarcely happen 
once a year. Moreover the local currents formed at the 
two ends by diffusion by the trains themselves produce a 
mixing of the air, which considerably improves the con- 
dition of things, It is suggested that on days when the 
ventilation was especially bad one or two of the goods 
trains might be stopped and not allowed to enter the 
tunnel. It seems almost absurd to provide a costly 
artificial system of ventilation, which would not be 
required more than once a year. Moreover, a practical 
example of the Mont Sini tunnel, where the amotnt of 
coal consumed is much larger, shows that such a provision 
is not really necessary. The very small effect produced by 
the introduction of com cel air for the purpose of 
general ventilation is easily shown; it would be necessary 
to work all the air pressers at both ends of the tunnels for 
no less than 200 hours in order to renew once only the air 
which it contains, Such admissions of compressed air are 
merely useful for the improvement of the atmosphere at 
the particular spot where work may be going on at the 
moment. Such air should be stored up in a la 
reservoir at the mouth of the tunnel, which should 
be constantly filled to the pressure such as would give 
an effective pressure of one atmosphere at the further end 
of the air pipe. 


The analyses of locomotive smoke made of our Parisian TABLE A. 
Shot Railway show that ata _— of 25 kilos, per hour Currents of Air in the St. Gothard Tunnel during 1881. 
the composition was about 3 of carbonic acid to 1 of North South 
carbonic oxide; thus the 8755 kilogs, mentioned above By current, | Alternating current. | current. 
would furnish 21,065 kilogs. of carbonic acid and 7022 of Month. sé Maen scenes 
carbonic oxide, and in doing so would deprive the air in 6B | Days. Es, [pay af excess of & | Per 
the tunnel of oxygen amounting to 19,332 kilogs, cent. | density. | A |cent. 
Assuming the pressure inside the tunnel to be 655m. of mer- ; bess 0-0078 
cury and the temperature to be 20 per cent. greater, the | January .. ..| 81 | 11 | 9 | 29°0 { 12 | 
carbonic acid represented a volume of 13,048 cubic metres, | February.. ..| 28 | 6 | 21°4| 8 | 28°6 { tO-o108 14 | 50°0 
the carbonic oxide a volume of 7044, and the ai | | 1s +0°00 
lost a volume of 16,545 cubic metres. Now the tunnel has f 
a transverse section of 41 square metres and a total length | April .. go | 12 |40°0) 9 30-0 9 | so-0 
of 15 kilos. It has thus a total containing 615,000 metres ; May si | as | 7 | 
and supposing at the end of four days without any ventila- : | py 
tion the air in the tunnel would contain 2°12 per cent. of | June | 17 0004 f 6 | 20°0 
carbonic acid and 1°14 per cent. of carbonic oxide, whilst | si | 10 | 822!) 16 
its contents of oxygen would have fallen from 20°96 | 
18°27 percent. Now, candles go out in air containing less | -- | © | 10°0 
than 18% of oxygen, or with 2 per cent. carbonic acid is | september 30 | 18 | 9 s0o-0 | 10-0 
still breatheable, but with } per cent. of carbonic acid it is asi n les | 40-0193 i 
unwholesome. It follows then if there was an inter- | *0-0077 f 
ruption for four whole days of the natural ventilation,and | November ..| 28 | 9 | 321 8 | 28°6 joo} li | 39°38 
if the.traffic was continued without intermission, the atmo- | December.. ..| 30 | 8 (26°7) 14 | 46°6| —0-0115 | 8 | 26-7 
sphere would be almost if not quite unsupportable. Mean and totals! 361 | 148 | 41°0 | 124 | 34°3 {<S5} so | 24:7 
This conclusion follows strictly from observations and a ‘ 
TABLE B. 
Conditions of Ventilation in the Year 1881, had the Tunnel then been Completed. 
Northern current. Alternating currents. | Southern current. 
Month. Mean °3 | excess of Mean 
| .| Per | Direction. | Per 
| — = South. 2 | ns 
| m, | m. nm. 
January 11-0 35°5 | 8 | | | | 38-7 | —o-o19s | 3-20 
ebruary . 2-99) 7 | 25-0 | Routh | 1-23} | 15°5| 55-4 | —0-0126 | 2-49 
March 17-0 548 40-06 2-44] 9 | | Bore 5°0 | | —0-0091 | 2°76 
June 40/800 | 4 | | | 6-7 | | 1-73 
July .. | 2°65] 8 | | -0-0070 | 1°88 
August 135 643 7 | | | 0-5 | 2-4) | 0-94 
September 21-0 700 242) 8 | Norn | ear} 1-79 
October. 21-0 8 | 25-0 | Norn | 2°] 6S  -0-0108 | 2°30 
November .. 55 183 40-0255 | 9 | | | | 2-69 
December .. .. | 97 +0°0090 2-09| 8 | pr South | 1°37 | 20°0| 645 | -0-0148 2°69 
Total for 355 days .. 185 52°41 | 684 | 23°7 | “0041 | North | 1°45 | 24°2 


+ indicates excess on the northern, — on the southern side. The calculations at Airolo are wanting for ten days. 


THE ROYAL INSTITUTION. 


MR. ROBERT SCOTT ON METEOROLOGY. 

Own Friday evening, May 4th, Mr. Robert Scott, of the Meteor- | 
ological Department, delivered a lecture at the Royal Institution 
on Meteorology. The lecture was listened to with careful atten- 


an international code. For instance, inland countries like Austria 
do not care to insert in a code items about the sea, a subject in 
which they are little interested. 

Forecasting at a distance from the locality interested is 
difficult, since all information comes to the London office second- 
hand, and valuable points are often missing through the breaking 


tion, and in the course of it the speaker, while stating the | down of the telegraph in bad weather. No serious attempts at 
exceptional difficulties of those who have to forecast the weather, | local forecasting are made in any part of Europe, except in one 
said that foreign journals were as free in their criticism about the | place where it is done under the auspices of a German news- 
results as those in England. He began by producing figures to paper. In London the forecasting has to be done for the whole 
prove that the oft-asserted inection bet terrestrial and | country, since the funds cannot be obtained for local work. 
solar weather has not yet been demonstrated to be a fact; the | The forecasting is adapted as much as possible to the require- 
variations in temperature and in area cf sun spots do not, he | ments of the district to which it is sent; for instance, the 
stated, always western part of England is mainly a grazing district, and the 

He added that the daily forecasting of the weather had really | eastern part mainly a corn district, although this distinction, 
been forced upon the department by the demand on the part of | being a sweeping one, inapplicable to some localities included, 
the public that information as to probable coming weather should | is rather arbitrary. Forecasts, moreover, when received should 
be published every day in the newspapers, especially as the same | be intelligently interpreted according to the circumstances of 
thing is done regularly in America. The public forget that in | each particular locality; for instance, a range of hills run- 
‘America the meteorologists have a large area from which to draw | ning across a district and bringing down rain on one side of the 
their facts; that there they have plenty of funds, and have , mountains will produce dry weather on the other, yet the fore- 
skilled observers trained in military discipline. In England no | cast is the same for both. The wind, when raised by blowing 
reports can be obtained from the ocean to the west of us, as to | against the hillsides, is cooled about 1 deg. Fah. for every 300ft. 
the state of the weather there; yet from the sea most of our | it is tilted; at the same time the air is expanded. These two 
storms come, and it would be well if more could be ascertained | changes cause its aqueous vapour to. condense and fall as rain. 
about barometrical depressions to the westward of these islands. On the other side of the range of hills the process is reversed; 
As regards Europe, it is difficult for meteorologists to agree upon | the wind being condensed and warmed in its downward course 


is much drier than before. _The conditions just described are to 
. be found at Nairn, which is bounded by the Grampians and the 
hills of Inverness-shire and Ross-shire; the rainfall in Nairn is 
consequently not more than half that in the upper valleys of the 
Grampians. Therefore the one forecast sent from London for 
the whole district requires intelligent local interpretation. 

Seventy-five per cent. of the forecasts for the West of Scot- 
land have proved quite successful. Hay harvest forecasting is 
carried on only for a month or two in summer, the necessary 
figures and information being sent to about twenty-five gentle- 
men in various parts of the country, who then temporarily do 
some local forecasting, with a percentage of success of about 80. 
Still, as already stated, a great difficulty is want of knowledge as 
to the weather out at sea to the west. German meteorologists 
complain that a great impediment to German forecasting is the 
late arrival of the English telegrams, without which news from the 
west, nothing can be done. England, however, can get no ‘news 
from the Atlantic Ocean. a 

Storm warnings were instituted years ago by Admiral Fitzroy, 
and are still given under difficulties. The Meteorological Office, 
to do its work with most efficiency, wants reports from the coast 
all night long, but cannot have them. Another impediment is 
that any warning'to fishermen must be sent in the daytime, for 
no port will bear the expense of the lights required for the 
night service. Then again, warnings sent out from London in 
the afternoon rarely reach the fishermen’s eyes till next morning, 
since no signals can be hoisted after dark. 

In the matter of the trustworthiness of the forecastings and 
storm warnings, these are generally correct as to the direction 
and force of the wind, but fail most in foretelling rain quanti- 
tatively, in saying whether a small shower or a deluge is to be 
ex! The great floods in Moravia, for instance, were not 
foretold. This arises chiefly from ignorance as to conditions pre- 
vailing in the upper strata of the atmosphere. Information 
about these strata can be gained in a fragmentary way by means 
of balloons, which, however, are useless for regular work. 
Mountain stations are useful, but not high enough in this 
country, which, moreover, has but one such station, that on Ben 
Nevis, 4000ft. high. The observer, during part of the year, 
ascends the mountain every morning before nine o’clock, but is 
stopped as the winter comes on. Much time is lost in conveying 
the news he obtains to the nearest telegraph station. The 
mechanical method of sending up captive balloons with 
instruments, the indications of which are recorded below 
by electricity, does not answer for regular work. For 
such work instruments should be maintained steadily and per- 
manently at a height of not less than 2000ft, Next come 
the optical methods, the observation of cirrus clouds, and 
spectroscopic work. Professor Piazzi Smith has written a beau- 
tifully illustrated work on the rainband spectroscope, but his 
belief in the efficacy of that instrument is not yet accepted as an 
article of faith by meteorologists at large. If it gives warning of 
coming rain but two or three hours in advance, it is not of much 
use ; the first cost of a fair rainband spectroscope is two or three 
guineas, and requires more skill in using than is possessed by 
some of the meteorological reporters, a portion of whom are 
ordinary coastguardsmen. 

Observations of cirrus clouds are of more importance. The 
Rev. Clement Ley has spent one-twelfth part of all his waking 
hours in watching clouds, and in his own locality of Lutter- 
worth he claims to be almost infallible as regards forecasting the 
weather. His telegrams to the Meteorological Office about 
coming weather are frequently astonishingly accurate. On the 
other hand, the method has its drawbacks. For instance, the 
faculty of cloud observations is incommunicable by books, and 
great exercise of judgment is necessary before a trustworthy 
opinion can be deduced and pronounced. Furthermore, the 
observers must have abundance of leisure. In Europe no trust- 
wortby basis for regular observations of the higher clouds has 
yet been proposed, and in England cirrus observations alone are 
= for the extension of meteorological outposts over the 

tlantic. 

In the course of the lecture Mr. Scott called attention to the 
following among other tables of figures :— 


Temperature of the — Isles compared with Sun Spots, 


‘ober to March. 
Winter. Mean temperature. Sun spots. 
1876-77 | 43°7 13 
1877—78 | 43°4 8 
1878—79 89°3 3 
1879—80 | 41°4 24 
1880-81 40°0 44 
1881—82 43°7 64 
1882—83 41°8 74 
The 6 p.m. Forecasts, 1879 to 1882. 
plete — Per- 
District. Com Total centage of 
success. half n half)| failure. 
success, | failure. —! 

Scotland, N. .. 36 43 16 5 79 

33 45 16 6 78 

28 42 2t 9 70 

, N.W. 81 44 19 6 75 

= N.E. 30 44 19 7 74 

34 44 16 6 73 

>» 380 46 18 6 76 

ae 36 46 18 5 82 

32 42 19 7 74 

Ireland, N. . 32 43 18 7 75 

33 41 9 74 

Averages .. 32 44 17 7 76 


THE MIDLAND INSTITUTE OF MINING ENGINEERS.—On Wednes- 
day a meeting of the Midland Institute of Mining, Civil, and 
Mechanical Engineers was held at the Institute rooms, Barnsley, 
Mr. Thos. Carrington, president, in the chair. A paper was 
by Mr. W. E. Leale, of Leeds, on ‘‘ The Safe Lighting of Mines.” 
In his paper Mr. Leale reviewed the qualities of the various safety 
lamps now in use, and gave the preference to the Mueseler over the 
Davy, Clenny, and Stephenson. He pointed tothe Protector 
Mueseler as a further improvement, and referred to various 
improvements which he had himself made in lam The paper 
was ordered to be printed in the transactions of the Institute. 
Reference was also made to the lime process of getting coal, and 
the question was adjourned for further information. 

Fires in THEATRES.—The Society of Arts pro to hold a 
public meeting on Thursday, the 31st instant, at three o’clock, to 
consider and discuss a report which has been prepared by a com- 
mittee of that body on the best means of preventing loss of life 
from fires in theatres and other places of public resort. The 
report deals principally with the following points :—(a) Structural 
ar ts—including arrangements for heating, and with 
special reference to exits; (b) arrangement and treatment of 
scenery and accessories ; (c) arrangement of illuminating appli- 
ances, and stage effects involving the use of gas, pyrotechnic com- 
positions, &c.; (d) regulations, organisation of fire brigades, &c. 
Copies of the report can be obtained on application at the offices of 
the society in John-street, Adelphi. It is announced that persons 


who are not members of the society can obtain tickets for this 
meeting by applying to the secretary, at the above address. 
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LETTERS 10 THE EDITOR. 
not ourselves responsible for the opinions : 
(We 


STEPHENSON’S LINK MOTION, 


S1r,—Since the invention of this practically sim though 
theoretically highly complicated reversing and ne gear, 

am not aware that hitherto any good theory about the laws of its 
movements and particular features has been brought. before the 


public, 

The first who wrote a th of this arrangement of excentrics, 
rods, and slotted arc of a circle—M. Phillips, a French engineer— 
made two capital mistakes, which were adopted straight away by 
several German authors, like Professor G. er, v 
Schmidt, Emil Blaha, Otto Grove, J. Weisbach, and Alb. Fliegner. 
‘We shall see in a few moments of what kind these errors are, but 
commence with examining the varieties of construction the Stephen- 
son’s link motion is subject to, 


. 1 represents a link motion suspended to a moving lever by a 
bb rod which is fixed in the centre of the link, so that if 
the lever B A remains in its position like the engraving shows it, 
the centre O of the link is carried by CA h an are of a 
circle, the chord of which has to pass ugh O, the centre of the 


driving 80, 

The link DE itself is usually bent according to a radius = 
DF = EG = the length of the excentric rods, which are pons 
and the crank is supposed to be in the position O H, so as to divide 
the angle E between the two excentricities O F and OG into two 
equal i. But very often we see the arrangement Fig. 2. Here 
the link is carried by a suspension rod fixed to its lower end, which 
circumstance, as we will see afterwards, makes a deal o: 
difference in the movements executed by the different parts of the 
link, and, therefore, also in those pieces of machinery receiving 
their impulsion from these points, 


It will be seen, therefore, that, to i wi 
link motions by the two different modes of 5 pana shown; A, 
link suspended in its centre, as in Fig.1; B, li a at the 


ith, we may distinguish 


top or at the bottom, as in Fig. 2, both being carried by a suspen- 
sion rod through an arc of a circle, the chord of which passes — 
O, or nearly so. But each of these two kinds of suspension may 


accompanied by other ial features, The excentric rods may 
found ing one another, or to be open. 

Both our figures 1 and 2 show open excentric rods, but 
they would have d one ther if the rod which is now 


fixed to the top of the link had been lowered to be fixed at the 
bottom of it, and vice versd. This makes another source of differ- 
ences in the movement, as we will see in short. 


Fics \ 


Fig. 3 shows a mode of suspension so as to get the centre of the 
link guided on a straight line pessing through the centre of the 
driving shaft O. The same ey ad one for top or bottom of the 
link. It is called in Germany Landsee’s suspension, and is slightly 
superior to the other method of either centre, top, or 
bottom of the link through an arc of a circle; but it does not 
correct the irregularities in the movements of the link when the 
driving shaft is turning. ae 

Now let us hear what Professor Zeuner, who took M. Phillips 
error for his own account, says about Stephenson’s link motion, 
and therefore uce the theoretical scheme he gave of it in his 
work, Die Schiebersteuerungen”:— 


“ The pal aim of the theoretical examination is to find the 
relation between a certain angle turned through by the crank when 
starting from its dead point, and the lee ge way made by 
the valve, reckoned from its centre of oscillation as origin, at a cer- 
tain position of the link. . . . . We examine first the case of 
a with open rods and excentrics equal angles with the 
crank, because this facilitates by its its the examination of 
crossed excentric rods 


and ual angles, . . . . At 
the inclination « of the cord C of the link has to be ealeulated 


| for correspo 


1 | the centre of the chord J; = u = JM. 
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‘or values of w—‘the angle turned through by the 
crank ’—and u—' the distance from the centre of the link at which 
the pin of the slide valve rod yin yee by the slot in the link.’ 
Then we put the | of the of the link C CO! as approxi- 
mately equal to the length of the arcus 0 C!, which we may do, 
because its radius is always very great. . . . . In the same 
manner we put the distance between the t M, in the chord, and 


dead the diff whe the 
point, the different parts of the arrangement wi e 
position shown by the thin lines.” 

Here Professor Zeuner omits to say how he came to this position, 
because it is not at all the same thing if the link is guided in its 
centre, or at its top or bottom. The positions will be different in 
the two cases, and what case Professor Zeuner has in view is not 
mentioned. Further, the sketch looks as if the chord of the link 
were B pn grepene to OB, which is only the case when the link 
carried in its centre is lifted with this centre in the line OB, But 
we go further :— 

‘*Tf, now, the crank turns through an ancle w, the excentricities, 
the rods, and the link will occupy the position shown by the thick 
lines. . . . . Then the = M which moves the valve rod 

will not leave the line OB when taking the suspension rod 
long enough, beeause the latter in the — position will keep 
the link on the same, or ye e same, height during 
the revolution of the crank shaft.” 

I observe to Professor Zeuner that the length of the suspension 
rod. has nothing to do with the point M leaving the line OB, or 
with its remaining in it. According to Professor Zeuner, the 
arrangement as shown in Fig. 3—Landsee’s one“< ht to 
prevent completely the point M from leaving the lineOB. We will 
see that even in this case, which renders the suspension rod = oo — 
which, I suppose, is sufficiently long—the point M of the link, 
pushing and ‘aap oy valve rod pin, may leave O B, make a com- 
plete revolution of 360 deg., and return to its place, 

** Now,” says Professor Zeuner, ‘we min C and C, in F and 
F, upon OB, and in the same way D D! by N and N' on 
OB, and determine, first, the FCO, =F,0,C=«, We 


have 
sin, = OF-OF, 
cc, 
and determine the value : 
OF=ON+NF=ON+ (OF - DN = 
resin, (5 + @) + V12— {(c—u) cos. a—r cos. (8 + 


or approximately, if we say for the small angle a that cos. a = 1 
the members with lin a higher power when developing 


| into a series the member under the root,” &c. 


Here I beg to stop Professor Zeuner. If we look at the draw- 
ing, it will be easy to see that really the angle @ will be small when 
CC, - with respect to D D,, but will increase very-rapidly 
when OC, decreases. This decrease of CC,, which ‘essor 
Zeuner recommends several times in his book, has a theoretical as 
well as — limit, and this limit is nothing else but the 
distance D D,, 
excentrics. This limit has not been indicated by Professor Zeuner. 
If CC, becomes equal to DD, it is very easy to see what will 
happen. DD, becoming a chord in acircle described with a radius 
= OD, forms a lielogram with the two rods DC and D, C, 
and these four elements cannot produce anything else but elo- 
grams; the points D and D, also O and C, acting as l nges, and 
the curves described by C and C, are My Now it is clear that 
if D) D1) was the position at one of the dead points of the crank, 
Op will be its distance from the centre of the shaft to the centre 
of DD. This point p makes a complete revolution with the 
shaft, therefore at the other dead point p must be found at the 
same distance of O, but on the other side; while D, D—with D, 
above and D under—will be again perpendicular to OB. Also in 
this position D,D CC, must be a parallelogram, and therefore 
CC, must have moved towards O for2 x Op. If we take CC, < 
DD, the link motion becomes impossible, because D D,, when 
becoming horizontal, would tear CC, to pieces, or break or bend 
the rods DC and D, C). 

All these important facts Professor Zeuner overlooks when re- 
commending to make the ‘‘link as small as —. without 
telling us where the possibility is at an end. The first practical 
consequence Professor Zeuner derives from his theory is the rule: 
“The link of Stephenson requires a radius of curvity g = to the 


be | length 7 of the excentric rod.” We will see in how far this is | positi 
ht; Professor Zeuner deriving his results from formule con- 
the erroneous suppositions I bave shown above, we cannot 


i.e. the distance between the two centres of the | Q 


R 
=P N, because the tri 
are identical with C b Dand L 6M, so that PN =a} = QS, there- 
foe QT = RS+2ST=RS+2QR. In consequence, if the 


am) 


a+XT 
— coos, =4/s?— (c—esin. 


XT = + coos. he +4/8*—(c—enin. 
UT=~a, + coos. +4/s*—(c—esin. 


a-QxXx 


QU=a, + coos. ge (¢ + sin. 

QX=a+ecoos ge -(c+esin. so that 
QU+UT=TX + QX=QT=2coos, he sin. €)?- 
#—(ctesin. de)? (1) 

In the same way we find— 

RS=2eoos. he + #— (c+ esin. he)? — 4/8*-(c—esin. fe)? (2) 

The value (2) deducted from (1) gives— 

QT - RS =2QR=28T=27 (¢~essin. 
#—(c + esin. €)? 
or QR=ST= 8 —(c—esin. — 4/s?—(c +esin. $e)? (3) 

If the link decreases to its limit value c= + esin, 4, we have 
pt raha ad for the case the link makes a complete revolution 
(360 deg.), and 
R=ST=s — 8?—4e’sin.? (4), for the case the link makes 
half a revolution (180 deg.) 

If cis smaller than A N = esin. 4 ¢, the value of QR becomes 
complex, which means, like we said before, that this is not possible. 
We see also from the formula (3) that QR=ST =0 for 
esin, 4 ¢ = O, and this condition gave me the idea of inventing 
“ excentres,” so as to fulfil it, without making ¢ = 0, 

Fig. 6 showsth g t of this “‘excentre,” specially designed 
for the purpose of showing the eyes of the execution. The 
same as that which is often 

aving a slotted central guide between the steam—and pump 
cylinders to receive the crank of a shaft. In the same way as the 
position of the piston is in these engines = the projection of the 
arc of the crank circle turned th by the crank; here the way 
p' E! of the excentric rod head E! is = p Ey! = the projection of 
any position of the excentre Ey upon the centre line p E', and the 
revolving motion of E F is converted into a straight one, which for 
any position is only the cosinus of the angle between the excen- 
tricity and the centre line of the crank C. The excentric is 
su) to be made for an outside cylinder locomotive, with out- 
side valve gear, worked by a counter crank. ey and ¢) are the for- 
ward and backward ‘‘excentres,” 77 and 1s their rings transformed 
down, and g a of guides to keep the slide es s in their 

ion. 


If we consider now the link moving forward and backward on 
the line O X—Fig. 5—its centre T will 


N! on the same line, so that Nn 
=TT! for every position. If, 


trust their consequences, . 5.—Let O be the centre of the 
shaft, O V the crank, OA = OB the excentricities, and 2 VOA 
= ZV OB; AB will be the revolving chord over the circumference 
of the circle ABDC. If AE = BF = the length of the 
excentric rods, and EF the chord of the link, the arrangement is 
what is called ‘link motion with open rods,” If we disconnect 
the excentric rods from E and F and connect A with the bottom, 
and B with the top of the link, they will take the positions A H 


and BG, and be called, therefore, crossing rods. 
in the first case with open rods, the crank th 180 deg., A 
have taken the position D and B the position O, whilst E F, after 
certain oscillations and moving with its centre from T towards Q, 
takes the position L M, the centre of the link being su to be 
guided in a straight line, as in Landsee’s suspension, Fig. 3, 
When turning, in the second case of crossing rods, the crank 
through 180deg., the position of the link which was G H when the 
crank V was in its first dead point, will have become I K, and its 
It will be seen that R 8 


ts of in! 
positon of the link. The construction, 
however, for every T yoy would be very difficult and troublesome 
es to the large drawing as to the difficulty of 
jus. 


I found, therefore another mode, allowing 
as follows :—the projections Nn of N! N, being always the same as 


FIC.6. 


T T!, and = ” Fig.6Q T becoming = RS 
ment of the excentres A and B, and get the following link motion 


than QT, its throw with open rods, It will be understood by the 
that R T = Q 8, because the zium A BF E is the same : 
centre of the link to move the valve rod, the z D 
peg with open, and RS with crossed excentricrods. If theslide 
valve aii be ts to ghee equal lead to the steamports 
at both the dead points, the centre of oscillation of the link must 
be at X when XT = QX or XS= XR. But in this case the cut- 
off is not the same for the two faces of the piston, nor can the 
exhaust, with segs metrical slide valves, commence at the 
same point of the andaft. ‘For this case the steam dis- 
tribution is wished identical, which requires oe laps for steam 
inlet as well as for the exhaust; a — V may be chosen so that r 
with open rods Q U be = to lap + lead at one steam port, and UT 
= lap + lead at the other steam port. Ifthe compression is raised 
up to the inlet the lead may be = 0. Let the excentrici- 
ties O A and OB be called = e, the angle AO B under which they 
are keyed to the shaft =e, the of the rods = s, and the 
length of the link = so thetic =F =QL=SG =RI; further 
6) OX =aand OU then we find easily— 
| 
: 
8 A \ 
© 
\ Fic.2 
3 
© 
e 
as the projection of the centre 
ries a 
it fe crank Vl we want to find the posi- 
F_ | tion of the link, we operate as 
7 follows :—Draw V! Al = VA= 
\\ ; make Nin 1 an e 
© centre circles, and with c = TE 
OF b= centre, other arcs of circles ; the 
SFP . LO OF 
@ 
E 
UF, ‘ | 
a= 4) 
/ 
o 
Let O'be the crank shaft, © the crank, Ey and E» the forward 
at the dead point C; then to find the of the link corre- 
eC, Ely = C, E's ; draw C, ON! and E’y , erect cly and 
ON, make =Ney; cly cs will be the 
required position of the link ; and now the equation of the point 


= 
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B= D+ BD = N! cos, a+ N'n=esin. cos, a + 
ON! cos. a=esin. . . . (1 
OB=-2z=e cos. 4 € cos, a—esin.}¢sin.a. Nowisncls? = 

Bel, ? + or /? = y* + €? sin.” 4 € sin.’ a, 
Hence ¢ sin. }¢sin.a = +4 /? 
>. 
and cos, a = 4/1 cain? 
This value substituted in (1) gives :-— Ae 
Ve sin? . . (2) 


2 
which is an equation of the fourth degree, an ts a 
lemniscate. When taking in (2)/=esin. }¢, we havex = + y 
cotg. 4 ¢ esin.? or after reduction, 


which is the equation of two ellipses, the conjugated diameters of 

which form an angle = } €, and are represented by the values 2eand 

2e sin. ¢. The figures 8 and 9 show these curves, and the different 

positions of the link indicated by the same numbers as the corre- 

sponding positions of the crank and the excentricities, the Roman 

pny with L showing the consecutive positions of the bottom end 
the link, the Arabic figures with L those of its top. 


/ 


i 


It will be seen from Fig. 8 that the moving link has an envelope. 
=~ equation of the variable position of the link is easily found 
 esin. a 5 
y x—ecos.4€cos.a’ * (5) 
hence by differentiation with to cos. a, and making use of 
the method of Bezout or Sylvestre, and of the theory of the 
determinants, we find for the equation of the envelope— 

(a? + cos.24.€ — 1) = cotg.*4e, . . (6) 
which is an equation of the fourth degree, though the form of the 
curve is very similar to that of ahyperbola. This envelope has two 
asymptotes, which are the directions of the positions Ly Eir and 
Lo Le passing through the centre O of the figure. The equation 
of these asymptotes is— 

___ceim. je 

It will be understood that the movement shown in Fig. 9 has 
but a theoretical importance for knowing the limit of the size of 
the link. The movement shown in Fig. 8 is that we want for the 
distribution, and as the link is sup to be guided in its centre, 
it will be quite symmetrical with respect to O. This involves 
symmetrical distributions for similar points of the link above or 
below O, pushing and pulling the slide valve, so that a very first 
consequence of our examination is :—Links guided in their centre 
on a straight line, passing through the centre of the crank shaft, 
are most — for locomotives running as often forward as back- 
— such as tank engines, used for the special service in the 

ons, 

If we wish to know the movement of any other point Lm of 
the link, at a given distance from one of the ends L, or Li , we 
may set off this distance from the points L, ~ Ly, in the direc- 
tions of the link L, L; — Ly. Li, the equation of the continuous 
curve passing through these points will be— 


£ being the distance of the examined point from the centre of 
the link. This equation reduced gives— 
m 
7? 


For m =1 we get the equation (3) again; for m= »we have 
y =o, that is the axis of the X. But this equation has another 


feature, It in equation (3) we substitute “for i, and 
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e sin. € 


oer for ¢ sin. 4 €, we get the same equation as (9), which 


means nothing else but the following rule. If a link of a length / 


is connected at its ends to excentres ¢, keyed at a distance 
2 esin. } € from centre to cer*re, any point at a distance — from the 
centre of the link will be moved in the nee way as if it were con- 
nected to excentres keyed at a distance — sin. 4 € and of a radius 


= sin.* +c? cos? e= sin? he +m? cos.? he. 
Graphically this property may be represented thus :— 


FIG.1o 


Let O be the crank shaft; ¢yand ¢ the forward and backward 
excentrics to a link LyLs ; call 4 EyOEs =e; OEy=OE, =e, 
and BL;=l. A point Lm of the link moved by this mechanism 
will be moved exactly in the same way as if the excentres had been 
Em and Em moving a link Lm La. The reader will understand 
that if the excentres are made as shown in Fig. 6, the link must 
be a straight line, because the centres of oscillation of all of the 
lemniscates fall in a straight line. 
The space kindly allowed to me by the editor of this paper for 
the publication of a summary of this theory being already taken, I 
cannot develope here the mathematical demonstrations showing 
which are the best conditions for the construction of link motions, 
uided in their centre. But it will be seen from the drawing, 
Fig. 8, that in order to get the full throw of the excentre, the link 
must be lifted or lowered as much as the distance of O to Ly — Ls 
and its length, in order to it the oscillating movements, must 
be greater than / if the full throw = 2 x excentricity is required. 
We find its length in the asymptote position. The distance from 
O to the intersection of Ly L; with O Ly is the required length, to 
avoid knocking of the slide block against the upper part of the 
slot in the link. 

There are a great many particulars more, but to shorten this 

article I now give the diagram and the equations of the link 
motion, guided ona straight line. These equations are made u 
at its top or bottom in a similar way as those belonging to Fig. 8. 
We have oy the movement as if guided at the bottom of 
the link. e crank circle is not shown, as not being strictly 
necessary. The lemniscate described by the top shows very heavy 
oscillations, which diminish gradually for points nearer and nearer 
to its bottom end, where they become the straight line that guides 
the mechanism. 
It will be seen that the link positions have also an envelope 
which can be found in the same way as that of Fig. 8. The equa- 
tion of the curve described by the end Ly of the link O Ey and 
OE» =e being the excentricities, Ey OKs the angle e, and 
Ls Ly = 21, is, when‘O is the origin of co-ordinates, 


In ly, . 
For any other point L m, the distance ay a being 2 theequation 


of the curve described by it becomes : 


4 


Fig 


For the centre of the link m = 2, and therefore the equation of the 
curve described by the centre is 
The equation of the curve described by the ae 
8, the same as if it were top 
of a link Ls Lm, Fig. 11, at its bottom Lo on a straight 


line, and of a length Ls Im = =, moved by excentres, one of 


which Ex = e, and making an angle = 4 € with the axis of the 
X, the other Em moving the point Lm, making an angle measured 


by arc tg 2 (1-2) with O X, and of the radius 


OEm = se (1-2) 


In order to find the throw of the slide valve for any position 
of the link, we remember that the axis of the slide valve-rod 
through the centre of the driving shaft, and that, there- 
‘ore, if we iift or lower the link, the movement of the slide 
block in the slot of the link will be found in the following way 
—Figs. 8 and 10:—Draw AB, CD, EF, GH, IK, and LM so 
as to converge in the centre of the shaft. The distance of this 
centre to © being constant, the. equation of any straight line 
passing through this centre and a certain point of the axis OY 
is known too. These equations, combined with the equation of the 
envelopes, give the points of intersection as the extremities of the 
throw, and therefore its value. . 

If, now, a curve is brought through the centres of these different 
throws of the slide valves, this curve will be the central curve 
the link motion, which Professor Zeuner thinks to be a parabola, 
but which, in reality, is a curve of the fourth d 
which, for the dead point of the link, has a radius of curvity eq 
4 we de distance from the dead point of this curve to the centre of 
the shaft. 

In order not to abuse your kindness, I beg to break off this 
letter here, as it is intended to establish my priority in the 
matter; though I had wished to expose in full how, by a simple 
glance on a sketch like Figs. 8 and 10, it is possible to get a com- 
plete and exact idea about the .steam distribution for various 
positions of the link, for the case the excentrics are made as usually, 
which requires links of the same curvity as the central curve 
spoken of above. FALKENBURG. 
Amsterdam, May 9th, 


THE IRISH MAIL SERVICE, 
Smr,—‘‘ J. G. B.” has to resort to rhetoric and invective to su 
a bad cause—such language is quite out of place in a scienti 
journal, I may tell him I was thousands of miles away when the 
express boats were tried to Kingstown in smooth water, fair tides. 
and with hand-picked coal—so my information was not deriv 
from Irish newspapers. If the Violet made the passages ‘‘ J. G. B.” 
says in rough weather, then she is a wonderful boat; or “‘J. G. B.’s” 
watch keeps bad time. He gives no date and no proof; but as the 
mail boats es are officially recorded for the Post-office, the 
Connaught’s passage that day can be easily ascertained. By 
“J. G. B.’s” showing, she must have had a head wind and Violet 
afair one. As I stated before, on March 29th, in a south-west 
le, the mail boat Leinster beat Violet an hour, and Violet was 
locked next day—leaky from over-driving probably; and Con- 
naught is faster than Leinster. Also on Lily’s trial, the Munster, 
in fine weather, beat her eleven minutes with a dirty bottom. 
These facts were verified by Post-office officials. Kose and Sham- 
rock are out of it, being short of boiler power. Just three weeks 
ago Ulster beat Shamrock forty minutes in a moderate easterly 
gale. I never heard of anyone envying Lily, Violet, &c.; they are 
very good boats of their class, and nearly as fast as the new Folke- 
stone boats in smooth water. I gave the size of their cylinders in 
my last, and having had all their data from the laying of their 
keels, could give “‘J. G. B.” further data if there were any use, or 
he could understand them. His mistakes show he is a pure lands- 
man. He confirms what I said, that the difference of sea fare is 
2s. only, and these fares are fixed by the railway—not steamboat— 
company under working agreement. For my part Iam ready, as 
“J. G. B.” seems to have been, to pay a little extra for getting 
across the Channel with speed and certainty, in which the 
boats have not failed for twenty-two years, while in the last two~ 
years the North Wall boats have failed at least nine times. And 
if 10s. is a high fare for fifty-six miles in a 2000-ton boat, what 
are we to say to having to pay 8s. 6d. for the twenty-one miles 
between Dover and Calais ? Your readers know in what sort of 
boats ! 


Dublin, Ma: 
P.S.—Since writing the above, I have ascertained from Con- 
ht’s log at Kingstown, that on April 4th—the day of Violet’s 
—Connaught’s passage to Ireland was four hours, not four 
hours sixteen minutes, and the observation is added, ‘‘ Dense fog ; 
slowed down and sounded whistle from 4.9 p.m.” “J. G. B.” 
thinks nothing of misstating and suppressing facts which tell 
—— and indeed he seems totally unworthy of serious notice, 
y 
[This correspondence must end here.—ED, E.] 


ELECTRIC LIGHTING. 
Str,—Now that arrangements are being made for introducing 
the electric light on a large scale, your remarks on the improve- 
ments to be looked for in arc lighting are very rtune. It is 
satisfactory, also, to find Mr. Crompton, who has a large expe- 
rience of the incandescent system, pointing out, as he has done in 
your issue of the 18th inst., the mistake of thinking that the con- 
sumer must elect between the arc and the incandescent systems, 
instead of having both introduced side by side wherever it can be 
done profitably. Now, what are the conditions necessary to their 
profitable introduction together? Generally the character of the 
current for use by the arc system is different from that required 
for lighting by incandescence, and therefore, to obtain the highest 
efficiency from each, the area to be illuminated should be of such a 


description that the separate leads of each system should be fully - 
used—conditions which cannot be made at will, if at all. 


and efficiency, 
I think the solution of 


erefore, must be looked for in a different direction. 
the problem will be found—indeed, I may 


396 
cy. BeLEy OR = OE; =¢andNe =I. Let the 
crank C be turned through an angle a = ©, OC, then Ey O Ey and 
NON! will be also=a, and ON=ccos 44, Ey N =esin. 
Further is On = O cos. a = O Neos, a = cos, € cos, a; 
= cos, € sin. a, le 
fig .2. 
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f I know nothing of the Irish Chamber of Commerce; but they 
| surely are concerned in an efficient mail service, and I am told they 
' only ask that in the face of improvement all over the world, the 
| new Irish mail boats shall not be inferior to the present, instead of 
- i being some 40 per cent. smaller and less powerful. “J. G. B.” 
i brought certain grave charges against that wrk which, as he fails 
‘ to substantiate them, may be assumed to be false. 
| | Thanking you, Sir, for your kindness, I hope I shall not again 
} tresspass on your space, as Iam just leaving Ireland, and in one 
i} thing “‘J. G, B.” is right—I care nothing for Violet, Lily, or mail 
boats, but only for Fark Puay. 
i! A ine /# 
KOK 
} 
43 
| 
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posit 
that referred to by Mr. — being to obtain 


otometer, 


for the 10 candles in series, then Lig x 10 = 87°776 subdivi- 


sions per horse-power, with a total illumination of 8777-candle 
P Oompesing these results with those obtained by other systems, 


Sub- Current absor- Total illumi- 


divisions bedperc.p, nation 

per H. P. Volt-amperes. 
The Swan incandeseent .. 10tol4 .. .. 200 to 800c. p. 
The ordinary arc 6s | 2000 ,, 
The Varley arc .. .. 8777 ,, 


A peculiar and very striking characteristic of the Varley flexible 
carbon is that a given amount of energy in watts produces the 
same amount of light, whether these watts be composed chiefly of 
volts or chiefly of ampéres, provided the potential be not reduced 
below sixteen volts, ; 

As these results are so gered in advance of anything that 
has hitherto been obtained, a considerable amount of incredulity is 
to be expected, and I should not have ventured to lave stated 
them not the experiments been made and —— under 
strictly test conditions. I may say, too, that I shall be happy to 
make arrangements to have them again repeated for the satisfaction 
of any expert who may so desire, The instruments used in these 
experiments were the Siemens dynamometer for determining the 
ampéres, the Siemens meter and the 
grease-spot photometer for measuring the amount of light. 

JoHN RONALD SHEARER, A.C,A., 
One of the Varley Patents Proprietors. 
10, Basinghall-street, London, E.0., May 21st. : 


CONTINUOUS BRAKES UPON PILOT ENGINES. 
Srr,—During the recent Whitsuntide holidays several cases have 
occurred of heavy passenger trains drawn by two engines breaking 
loose when stopping at stations. In some instances this was due 
to the use of interior systems of continuous brakes, which cannot 
made to work simultaneously throughout a long train, thus 
lacing a very unequal strain upon the draw-bars and ae 
Tn several other cases the cause was that the leading or pilot 
engine “‘ brake” was independent of, and formed no part of, the 
continuous brake throughout the train. A very large number of 
passenger engines are fitted with continuous brakes, but a very 
small. proportion indeed have the main brake pipe extended to the 
leading end; the result is that when two engines are coupled 
together, the first one cannot form any of ‘the continuous 
brake. When two engines are employed to draw a train, the 
driver of the first must be in the best = to see danger, more 
jally when the steam from the leading engine blows down 
and completely obscures the second driver’s view; therefore 
it is very necessary that the leading driver should have full com- 
mand over, and be instantly able to apply, the whole of the brakes 
throughout the train. In like manner the ‘‘ automatic action,” or 
in case of a “stop made by the guard,” the brake should be 
applied upon the leading engine and tender, if not a break-loose is 
por certain to follow. 

Is it not absurd that when a long express train is drawn by two 
ines the leading driver has the best view of the road, but the 
driver of the second engine has the control of the continuous 
brake? It therefore follows that when the first man sees danger 
he is powérless, and can only whistle to call the attention of the 
second driver, who, perhaps, cannot see in consequence of steam 
and smoke ; this, of course, causes a loss of several seconds, which, 
when running at express speed, means all the difference between 
danger and safety. All that is required is a few feet of iron pipe 
and an additional hose pipe at the front of every engine fitted 
with any continuous brake. The whole brake power would then be 
in the hands of both drivers, and we should hear much less of 
broken draw bars upon trains with two engines than we do at 
present. Some companies have fitted some of their engines with 
the leading brake pipe, but it is to be regretted the others do not 

adopt the plan, as it clearly would be a very great advantage. 


CLEMENT E, 
Saxe Coburg-street, Leicester, 
May 22nd. 


THE STRENGTH OF SHEAR LEGS, 

S1r,—In your 38th vol., page 152, you illustrate shear poles for 
lifting heavy weights. You do not, however, ro the scantling or 
size of these poles as regards diameter. I should feel much 
obliged if any of your readers could point out to me how to caleu- 
late the necessary size of 
similar shear poles to carry 
say 20 tons eight feet clear 
of feet of poles; the ex- 
treme length of polesbeing 
say 35ft. 

Ihave looked up several 

ong wooden pillars, but 
the from the for- 
mule are so different that 
I feel bewildered. Thus 
to give only two authori- 
; ties :—Unwin, 1st Edit., 
page 51—a pillar, say 10in. square, 35ft. long, of pine, will 
work out from 7? a to be 29 tons for the greatest load consistent 
with pasa’ or 2°9 tons safe load ; whereas per Molesworth, 17th 
kd. e 67, a pillar 10in. square, 30ft. long, would carry a safe 
load of 7 tons 3 cwt. 

Which is correct? A note of the stresses on the various ; 
both compressive and transverse, would be acceptable. Could any- 
one recommend a work on subjects of this sort—one not using more 
profound formule than simple equations? READER, 

Leith, May 22nd. 


ELEPHANT BOILERS, 


Srr,—We are not prepared to question Messrs. Cater, Walker, 
and Sons’ statement in your issue of the 11th inst., as to the 
greater evaporative efficiency of their boiler over that of the 
elephant type, but that is only one—though a very important one 
—of the points which decides the adoption of any type of boiler. 

With regard, however, to the amount of repairs required by 
each type, our experience causes us to differ very considerably wit 
your correspondents’ statement. In the rare cases “where pure 
water is obtainable, either naturally or artificially, we can under- 
stand their boiler, and others of the same class, working with the 
pomyy A amount of attention for long periods without repairs. 
But is of cases where the feed- 
water is far from pure. e find a well made elephant boiler, 


under the latter conditions, will work for a long time—from 
twelve to fifteen years—without repairs of any kind, and this we 
know is more than can be said of the Cater boiler. 

We may mention as other good points in the ‘‘ old-fashioned” 


f | boiler the following :—Extreme safety, small attention and watch- 


fulness being required on the part of the stoker, since so great a 
latitude may evidently be allowed in the water level with perfect 
immunity from risk ; small diameters and consequently thin plates 
and more efficient heating surfaces; no stayed surfaces, great 


accessibility to all parts for cleaning, and small parts for easy and | all 


cheap 
As in addition to the above they have proved themselves more 
efficient in a than the usual of Lancashire boilers, 
we think that they quite warrant the recommendation which they 
received in your article. J, AND E, HALL. 
Dartford Ironworks, Dartford, May 28rd. 


THE CHANNEL TUNNEL. 

Sir,—Referring to a passage in your leading article of the 18th 
inst., on the subject of the ‘“‘ Channel Tunnel,” to the effect that 
“it is well known that Colonel Beaumont, R.E. .... is the 
inventor of the machinery used to bore it,” I beg to forward, for 
your information, a copy of the specification of my patent No. 4347, 
dated 25th October, 1880, under which the boring machines are 
constructed. TxHos, EnGuisH, R.E. 

Hawley, near Dartford. 


OONTRAOTS OPEN. 


BOROUGH OF LEEDS ELECTRIC LIGHTING. 

THE “Electric Lighting Committee” of the Corporation of 
Leeds are prepared to receive tenders for lighting by electrici 
the following places, namely :—In the Town Hall: 
toria Hall; (2) the Vestibule. In the new munici 
(3) The Vestibule ; (4) the General Pay office; (5) the “‘Gas” and 

‘Water ” Clerk’s office; (6) the General Reading-room—Library 
division ; (7) the Lending Library ; (8) the Reference Li —lower 
level; (9) the Reference a level. Outside lighting: 
(10) In front of the Town le ictoria-square: (11) In Cal- 
verley-street. 

The committee desire it to be distinctly understood by persons 
who may be prepared to tender that the positions indicated on the 

lans for the incandescent lamps and pendants, and the number of 

ps mentioned as being considered sufficient to efficiently light 
the places named, are suggestions only on the part of the committee, 
and are given with a view to the tenders being prepared upon a 
common basis. Persons tendering are at liberty to suggest any 
probable poy ma either as regards the proposed position or 
number of the lamps, or with reference generally to the proposed 
scheme of lighting. If any departure is made from the character 
of the installation, as herein suggested, the tenders should be in an 
alternative form, namely :—(1)T'o cover the cost of the lighting as 
suggested by the committee; and (2) to cover the cost of any alter- 
native scheme of lighting proposed in the tender. 

(1) The Victoria Hall,—The Victoria Hall in the Town Hall is 
130ft; long, 71ft. wide, and 72ft, 3in. high. It is at present lighted 
by sunlights, containing 800 burners, of No. 3 size. The room is 
used for public meetings, festivals, concerts, balls, banquets, 
sotrées, bazaars, panoramas, and similar purposes. The committee 
direct attention to the position of the grand organ at the north end 
of the hall, and to the form and area of the orchestra, which upon 
special occasions is often occupied by a large body of singers and 
instrumentalists. This cireumstance may suggest the desirability 
of a slight increase in the quantity of light in the neighbour- 


1) The Vic- 
buildings : 


hood of the orchestra. For the present, the space underneath | sary 


the gallery will not require to be lighted. Incandescent lamps 
must be used for the lighting of the Victoria Hall. It is suggested 
that 500 20-candle power lamps should be employed for this pur- 
pose. The lamps may be distributed in such a manner as may be 
considered most conducive to the brilliant illumination of the hall, 
and as will best harmonise with its architectural proportions and 
ornamentation, If it should be proposed to suspend chandeliers 
or corone from the roof of the hall, sufficient and convenient 
means of doing so is afforded by the character of the double roof. 
The present sunlights are fitted with raising and lowering gear. 
The Corporation are in possession of several of the large chande- 
liers recently hung in the Victoria Hall, the brilliant lustres 
belonging to which, it has been suggested, might be utilised in 
connection with the proposed lighting. One of these chandeliers 
has been fixed in the Town Hall, and may be seen on application to 
Mr. Linsley, the: superintendent. It may be mentioned that the 
receptacles in the arches near the roof at each side of the hall, to 
which the main pipes of the ten chandeliers were lately affixed, are 
still available for use. 

@) The Vestibule, Town Hall,—One arc lamp of 1000 estimated 
candle-power to be suspended from the dome in the Vestibule, and 
and proper raising and lowering gear provided. 

The Municipal Buildings: (3) The Vestibule.—One are lamp of 
1000 estimated candle-power to be suspended from the roof, and to 
be provided with ren raising and lowering . 

(4) The General Pay Office (Plan No. 1).—This office will be used 
for the purpose of receiving rates and rents. Suitable raising and 
lowering gear to be provided. Four arc lamps of 1000 estimated 
candle-power to be employed in the lighting of this and the 
adjoining office. 

(5) TheGas and Water Office (Plan No. 3).—The clerks engaged in 
the work of the gas and water departments will be located at the five 
desks in this room, and it is suggested that two of the four 
arc lamps before referred to will be amply sufficient to light the 
room, Suitable raising and lowering gear to be provided, 

(6) The General Reading-room (Plan No, 4).—This department 
must be lighted with incandescent lamps, of which fifty-one may 
be employed, arranged in such manner as may be considered most 
likely to produce a successful result. 

(7) The Lending Library (Plan No. 5).—The public will resort to 
this portion of the free public library for the p’ of borrowing 
and returning books, e “indicators” are frames 4ft. high, 
standing upon the counters, and show, by a small numbered tablet, 
whether a book is ‘‘in” or ‘‘out.” One of these ‘‘ indicators” 
may be seen at the Free Public Library, in Infirmary-street, Leeds. 
Incandescent lamps must be used for the lighting of this depart- 
ment. The total number of lamps suggested to be employed in the 
lighting of this room will be seventy. 

(8) The Reference Library, lower level (Plan No. 6).—Incandescent 


for the complete inst llation—including and boilers—may 
propose to do so, but are requested to include such items in a sup- 
plemental tender showing the additional estimated cost of pro- 
viding such engines and boilers, &c. 

he power and dynamo station.—The committee » at 
their own cost, to provide, within a distance of 400 from, 
but as near as possible to the Town Hall, a suitable building or 
place for the engines, boilers, and d o machines, and will, in 
case the committee should rovide the engines and boilers, make 

necessary foundations for, and op aap fix the boilers and 
engines ready for starting, after which the power will be delivered - 
to the control, care, and maintenance of the contractors. At the 
end of the term, or on other sooner determination of the contract, 
the contractor shall re-deliver the engines and boilers to the Cor- 
poration in good order and condition, reasonable wear and tear 
only excepted. The committee will, at their own cost, find and 
provide the gas, coal, and water for the term, and will also 
Pay all rates and taxes on the station. The contractor must pro- 
vide the necessary oil, waste, and petty stores. : 

Dynamo machines.—The tenders must provide for the employ- 
ment of the Crompton-Biirgin dynamo machines, for both the are 
and incandescent lamp lighting. 

Conductors and leading wires.'— Perfect insulation must be 
adopted, and each tender must state the character and quality of 
the conductors, and of the leading and connecting wires to be used. 

Regulating apparatus and other fittings.—A list of the regula‘ 
apparatus and other electrical fittings must accompany 
tender, which must also state the means to be adopted to reduce 
or extinguish any one or more of the lights in any part or section 
of the system. 

Fire risks.—The tenders must state what means it is Loepent to 
adopt to obviate the risk of fire from overheating ; if it is 
intended to carry out the requirements of the insurance —— 

iety 


ie 


ity | as contained in the recommendation of the council of the 


of Telegraph Engineers and Electricians, dated June 21st, 1882, in 
connection with such risks, 

Fittings.—A. short description of the fittings to be used must 
accompany each tender, and if it is proposed to use shades with 
any of the incandescent lamps, it would be desirable to forward a 
sample shade with the tender. All wires must be carried to the 
various Lome of lamps by means of wood mouldings, to harmonise 
with the walls and mouldings of the ceilings, &c., so as to cover up 
and preserve the wires. 

Incandescent lamps.—Swan or other 4 Ae lamps of not less 
than 20-candle power must be used. ‘The committee will, how- 
ever, reserve to themselves the right to accept or require to have 
employed any other description of incandescent lamp of the same 
candle power in connection with the proposed installation. 

Arc lamps.—The tenders must state if the person or company 
tendering are prepared to use, in the proposed are lighting, any of 
the are ps now before the public, should the Corporation 
desire, for experimental purposes, to make a selection therefrom, 
It would be also ad a ~ aro 
lamps, any of which might in the proposed lighting, 
‘epthen with any suggestions as to their special mattabiltey for 
either interior or exterior illumination. 

Work and labour.—The committee will open such parts of the 

ublic highways as may be necessary for receiving the 
Fr the conductors, and after the same have been laid therein will 
fill up and make good the trench. The committee will not, how- 
ever, accept any responsibility in connection with the laying ef the 
receptacles or cables, but the same and the necessary say boxes 
shall be laid by and at the expense of the contractor. e po 
ration will at their own cost carey © sufficient quantity of 
iron pipes for containing cables. e contractor shall find and 
provide—with the exception herein otherwise proposed—all neces- 
lant and machinery for providing a complete system of 
electric lighting in the rooms and at the places named, and the 
whole of the work is to be finished in a workmanlike manner, to 
the satisfaction of the Electric Lighting Committee of the Corpo- 
ration. 

The working of the plant.—The contractor will be required to 
place in charge of the installation a competent person or 
to work and carry out the lighting, during the continuance of the 
contract, the wages of such persons to be separately estimated in 
the tenders, and to be paid by the Corporation. A weekly return 
shall be made to the committee and to the contractors of the full 
and complete details of the cost and working of the installation 
during the preceding week. The committee will reserve to them- 
selves the right to suspend any workman employed by the con- 
tractor in or about the installation in the event of such workman 
not discharging his duties to the satisfaction of the committee, or 
who may conduct himself improperly, and to require the contractor 
to immediately replace the workman so suspended by another 
workman to be approved by the committee. 

Summary of lanvps.—Incandescent lamps 20-candle power :— 


8. Reference Library—lower level 
9. Reference Library—upper level « 80 
Arc lamps— 

3, Ves le, Munici: 


Maintenance and continuation of contract.—The tenders may be 
for a period of one or two years, and must be in the following 
alternative form :—(1) The total amount for carrying out the whole 
of the electric lighting mentioned in these parti , and for 
maintaining the same in an efficient manner for a period of twelve 


lant and machinery supplied by 
dof that term. 


tractor. (3) The 
a period of two years, the same and machin to be 
removed by the contractor at the end of the term. (4) The addi- 
tional amount at which the Corporation may purchase, at the end 
of the second year, the whole of the plant and machinery so sup- 


lamps must be used for the lighting of this department. The | plied by the contractor. 

total number of lamps irspieal to , Bs used in this room will 3 .—The Electric ——_ Committee or the Corporation 

be sixty. do not bind themselves to accept the lowest or any of the tenders. 
(9) The Reference Library, u level (Plan No. 7).—Incandescent | The company or whose tender may be | will be 

lamps must be used for the lighting of this department. The | required to enter into a contract, to be ro the solisitor to 

total number of incandescent lamps to be used in this room will | the Corporation, to complete the whole of the before-mentioned 

be eighty. work within two months from the date of the of the 


Engi , at their own expense, to pro- 
vide suitable engines and boilers necessary for driving the dynamo 
machines to be used in connection with any of the tenders they 
may Each tender must, therefore, contain an estimate of 
the horse-power required, also a statement of any special matters 
eon wo refer shou vi e m in 
connection with this branch of tender. 
provide and maintain all 


ye necessary belting and countershafting. 


person or com’ submitting a tender, who may themselves 
er to provide whale of the plant and machinery necessary 


e contractor must | ad 


tender by the committee, such contract to contain such clauses and 
conditions as may be necessary for carrying the same into effect, 
and particularly a clause empowering the Corporation to determine 
the contract in the event of the contractor having failed, for a 
iod of one month after the completion of the installation, to 
ave efficiently carried out the terms of the contract during such 
month ; and also a condition for the payment by the contractor to 
the tion of a sum of £10 for each and every day during 
which default is made in completing the installation after the 
above-named two months, The Victoria Hall and the Vestibule 
may be i on application to the superintendent, and the 
interior of new Municipal Buildings, may be seen on application 
to the Clesk of the Works. tenders and cations, 
dressed to the chairman of the Electric Lighting Committee, 
Town Hall, Leeds, and marked ‘‘ Tender for Electric Lighting,” to 
be delivered at the office of the Town Clerk, Town 
not later than 5 p.m. on Thursday, the 21st day of June next, . 


say the solution has been found—in the flexible carbons for use in 
arc lamps invented by Mr. F. H. Varley. These carbons accommo- j 
date themselves to a current of-exactly the same kind as is used 
for incandescence, and so the current can be taken from the same 
leads without loss in permutation, and the alteration, instead o ‘ 
impairing the efficiency of the arc system, has increased it enor- 
the Royal Aquarium proved the possibility of = _ . 
teen to twenty subdivisions per horse-power; later experiments 
that 15°5 watts produced a light, as measured by the grease-spot 
of 69-candle power, or equal to forty-eight sub- pe 
horse-power, with an aggregate light of 3°312-candle 
power; whilst the latest experiments, carried out in the presence 
of several electrical engineers, with ten of these same candles : 
arranged in series, gave an estimated illumination of from 1500 to Fea : 
2000-candle power—the candle-power in this case was not I 
measured—with a current of 85 watts, composed of 4 ampéres 
: 
contractor to be removed by 
(2) The additional amount 
at whic e Corporation may purchase, at the end of the first # 
ear, the whole of the plant and machinery so supplied by the con- 
Outside lighttng.—Four arc lamps to be placed outside and in pay 
front of the Town Hall. The present standards may be utilised. : 
In Calverley-street.—One arc lamp to be placed at the Calverley- 
EE! street entrance to the Town Hall between the two existing gas 
standards, which may be utilised for supporting the framework of 
the lamp. 
pre 


’ business. At such times 
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LEACH’S FISH CURING AND COOKING PLANT. 
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Tue facts and figures published in connection with the 
Fisheries Exhibition will have given people generally some idea 
of the vastness of the fishery trades, and of the enormous con- 
sumption of fish even in London alone. Mr. George Leach, of 
Hull, has devised the mechanical arrangements we are about to 
describe, with a view to saving large quantities of fish now lost 
as manure, and to the more perfect smoking and cooking of all 
kinds of dried or cured fish. In London alone the quantities 
cured are enormous. Mr. H. Mayhew in his well-known work 
“ London Labour and the London Poor,” has stated that 200,973 
tons of fish, wet and dry, were consumed in London during one 
year ; and Mr. Mayhew had gleaned from different quarters that 
one-half of this enormous weight, or 100,486 tons were herrings. 
If of this supply of herrings the impression of the trade be con- 
sulted, one-third of this quantity were “ bloatered” during the 
poy this accords with several estimates of practical men. 

t may be assumed, therefore, that 33,495 tons, or 334,950 
barrels of herrings, were bloatered in London. But Mr. Mayhew 
compiled his estimate for 1850, now thirty-two years ago, and by 
every authority upon the subject of our sea fisheries published 
since that time, the supply of fish for consumption in London 
has immensely increased. But if the quantity of herrings 
“ bloatered ” in London at that time was 33,495 tons, or 334,950 
barrels, be minimised to 30,000 tons, or 300,000 barrels, a very 
moderate estimate of the work to be done shows mechanical 
appliances ought here to have a field. 

Like other branches of fishery trades, the changes in the 
methods of curing have been very few in very many years. 
In bloatering herrings, as hitherto carried on, the operations are 
as follows, as described by Mr. Leach:—“ The fish after having been 


prepared and washed i in clean water, are threaded or skewered | chamber, 


upon sticks or ‘spits,’ which are usually about 4in. in diameter 
and 4$ft. long. These spits are passed or threaded through one 
gill and the mouth of each individual herring, and about twenty- 
five herrings are threaded or placed upon each spit. The fish are 
smoked in a special house or chamber, fitted up with a series of 
open wooden frames extending from floor to roof, and having 
light transverse beams, technically called ‘ loves,’ placed in 
them, one above another, at regular distances. The spits are 
handed up from the basement or smoke-house floor by men or 
boys who climb up the wooden frames of the smoke-house, and 
each spit with the herrings threaded upon it from the 

tier to a man stationed at or within hand reach of the 
oe As the frames are placed parallel to each other 
4ft. apart, or a somewhat less distance than the length of 

a spit, it follows that the man who is within hand reach of the 
uppermost tier can there rest each end of the spit carrying its 
complement of herrings upon the parallel ‘loves’ in adjoining 
frames, and thus by passing a sufficient number of spits from hand 
to hand, and from tier to tier, according to the size or extent of the 
smoke-house, the house may be filled or hung with herrings ready to 
be dried, smoked, or cured. Sometimes the fires are lighted and 
time the men are thus filling the 
smoke-house, and so when there is great pressure of 
mee condition and temperature of the 

smoke-house are suffocating, and the oecupation most injurious 
to health. When the fires are in full force it is impossible for 
any person to remain in the smoke-house for any long period, but 


even then it is customary for the men to make occasional short 
stays in the smoke-house in order to examine the condition of 
the fish placed upon the different tiers, and in some cases to 
withdraw the spits and replace them upon other tiers either 
nearer to, or further from, the fire or smoke, according to the 
state of ‘the fish. This operation is performed after tying a 
muffler or cloth over the mouth or nostrils of the workmen, 80 
as to filter the smoke or render less noxious the fumes arising 
from the fires, but in all cases it is a trying and injurious opera- 
tion.” A great deal of hand labour is thus required where 
mechanical appparatus would not only save it but would secure 
uniform results. By the machinery devised by Mr. Leach the 
would be continuous, the fish handled but once before 
curing, and then in packing, and there seems to be every reason 
for thinking that it would give a uniform result, which would 
be under control. Our engravings show several modifications of 
the apparatus. Fig. 1 is a longitudinal section showing the 
general arrangement of a fish-curing house constructed according 
to Mr. Leach’s plans. In the three towers are mounted a series 
of rollers or spindles with grooved or toothed wheels for carrying 
the chains, shown at Fig. 2, the links of which are provided with 
holes H for the reception of the stud spindle ends G of the 
trough-shaped grills, Fig. 3. The holes H are large enough to 
permit the passage of the collar G' on the ends of the os ps by 
which the grills are kept in place as the parallel chains carry in 
them a horizontal position through the building. The gills are 
mounted so that the weight of the fish keeps them always in the 
same position. From Fig. 1 it will be seen that the herrings are fed 
from atableinto the grills which are on the chain first passing through 
the dryingchamber. From this auatadienanainedae thesmoking 
, the grills being carried up and down, s0 as to get a 
sufficient number at one time into the chambers, and for a suffi- 
cient time. The grills next pass into the third or cooling 
chamber, whence they are discharged into a packing room, the 
whole process being continuous. At a place just above the 
travelling lattice table in the room the grills are caused 
to turn over by contact of the head with a surface. The 
are thus emptied from them. At a convenient place 
the grill heads are caused to pass between two guides, as shown 
at Fig. 4, by which they are kept from turning under the action 
of a pair ‘of revolving brushes N N’, by which the grill is freed 
from adhering pieces of fish after leaving the travelling table. 
At Fig. 4 is shown by diagram an arrangement for washing 
and cooking or preserving fish. When herrings, and especially 
small fish, such as sprats, sardines, or “stocker bait,” are 
required to be washed or steeped in either water, liquor, or oil, 
for the purpose of cleansing, curing, cooking, or preservation for 
food other than that of drying and smoking, moving cages are 
employed. The cages are furnished with cylindrical ends and 
central trunnions similar to the “grills” before described for 
gS ae or drying herrings. After the cages are filled 
th fish, they are attached to the chains which are drawn by 
ary tte through baths or troughs containing 
liquids or oil, either hot or cold, and, if necessary, subsequently 
flavoured in like manner by the use of 
In illustration of this 
5 shows the gen arrangement of the apparatus, w) 
may be modified to suit special necessities of the size of the fish, 


Fig. 2 
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the duration of time of immersion required in the water, oil, fat, 
or other matter with which it has to be cooked. The inventor 
has also made arrangements by which small fish, such as 
pilchards, sprats, and sardines, can be expeditiously and cheaply 

bloatered, and at cost, weight for weight, about the same as that 
for herrings or larger ‘fish. 

There are other modifications of this apparatus; but we have 
said enough to show their general character. The curing house, 
represented by Fig. 1, which was to be exhibited at the Inter- 
national Fisheries Exhibition, is estimated to be equal to an 
output of seventy-one barrels of bloaters in ten hours’ work, or 
142 barrels with a night and day shift of workpeople in twenty 
hours. “Bloatering” by this method, instead of costing, as 
now, about 1s. 9d. per barrel, will, according to Mr. Leach’s 
estimate, cost only 6d. He also estimates that this house will 
dry, smoke, and cure 6} tons of Finnan haddocks in ten hours, 
usually costing £1 per ton, in London, for 5s. per ton, or would 
cure 5 tons of sprats in twenty hours at a cost of less than one- 
tenth of a penny per lb. It is to be regretted that Mr. Leach 
has been unable to show the apparatus at work in the Fisheries 
Exhibition, for it would there attract some of the atten- 
tion which it undoubtedly deserves. 


MANUFACTURE OF ELECTRIC LAMPS. 

A ractory has been fitted up in Bermondsey-street, 
by Messrs. Wright and Mackie, electrical engineers, of Grace- 
church-street, for the Hammond Electric Light and Power 
Supply Company, for the purpose of making incandescent lamps. 
The factory at Bermondsey-street consists of four floors, having 
a total area of about 4800 superficial feet, arranged as shown on 
page 339. In the basement is an 8-horse power semi-fixed com- 
pound expansive engine, by Marshall and Sons, working at 180 
revolutions per minute, from which the power is transmitted to 
a 300-light Ferranti alternate current machine, with Siemens’ 
exciter, and a 600 volt Siemens’ alternate current machine and ex- 
citer. The Ferranti machine is employed for lighting the building, 
heating the carbon filaments during the process of exhaustion, 
and for general experimental purposes, while the Siemens machine 
is used in the process which deposits carbon in the pores of the 
filaments. The ground floor is devoted to a store-room, and the 
glass-blowing room. In the latter twelve mechanical glass blowers 
are arranged, driven by power shafting, which also works a series 
of air compressors for supplying air to the blow-pipe flames, and 
high-pressure air for blowing out the eo The 
machines in this room are manipulated by boys ranging from 
fourteen to sixteen years of age, who are employed in the various 
processes of blowing bulbs and sealing in the carbon filaments. 

The mechanical glass blower, as may be seen from the draw- 
ing, is very similar in eonstruction to a lathe, but is supplied 
with two headstocks fitted with hollow mandrils 
which hold the glass tube to be shaped. 
synchronously, the one headstock a fixture and the other 
capable of traversing the bed by means of a hand-wheel, rack, 
poll a wal The machine is also supplied with a blow-pipe 

a sliding saddle and suitable valves actuated a 
treadle k for the of air tothe The 
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WRIGHT AND MACKIES MACHINERY FOR MAKING 


INCANDESCENT LAMPS. 
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tube is fixed at G, corresponding to F in the contiguous blower. 
The operation of blowing bulbs is as follows :—The boy 
takes a piece of glaes tube Qin. long and fin. in diameter, and 
having gripped each end in the chuck provided on the mandrils, 
starts the machine and brings the flame of the blow-pipe to bear 
upon the middle of the length of tube, which, being softened, is 
drawn out into a small tube, thus forming two “pump stems.” 
The flame is then made to play on the original tube between its 
extreme end and the drawn-out “pump stem.” This part being 
softened, is blown out to the shape required, and the operation is 
repeated at the other end of the tube, thereby making two 
bulbs from the single tube. The admission of the air, the direc- 
tion and force of the blow-pipe, the approach and recession of 
the mandrils, s0 as to lengthen or shorten the bulb, are move- 
ments all readily controlled by the boy operator, who is able on 
an average to model from 250 to 300 bulbs complete per diem. 
By a succession of somewhat similar processes the while of the 
lasswork in the incandescent lamp is finished. A boy blows the 
b, a boy fixes the two platinum electrodes by a bead of 
and a boy inserts the mounted filament into the end of the 
finished bulb, thus preparing the lamp for pumping and sealing 
off, which is done upstairs. 
_ The preparation of the filaments is carried on in an upper 
room. Almost any kind of tough vegetable fibre will serve, 
the inventor having a special process for densifying and giving 
it a metallic lustre. The fibre actually employed appears to be 
a species of grass, not unlike the coarse, wiry specimen which 
often grows by the seaside. A length of this grass is bent by a 
boy round a metal mould into the helical form. e 
fibres on their moulds are then ly 
their shape. The filaments thus formed are afterwards placed in 
a crucible, filled up with plumbago, from whence they are 
transferred to a Fletcher furnace, where they are ex to 
them, and they are -_ sent into 


ted, thereby fixing | the 


electrodes which have been for them. The mounting 
is a secret process, but it mainly consists in sticking the fila- 
ment ends into the hollow of the small spirals turned on the upper 
ends of the platinum electrodes, and cementing them with a 
special cement. The filaments thus mounted are then “flashed” 
ina special liquid, which forms and deposits carbon in their pores, 
creating, it is claimed, a dense elastic carbon having a bright 
metallic lustre. 
The proper resistance is first estimated by the light given out 
other lamps in circuit with the filaments and checked by a 
tstone bridge. Thus finished off, the mounted filaments 
are then taken down to the glass-blowing room, where they are 
inserted in the bulbs, and sealed by the machines we have 


to spiral springs, which pull them upwards as they are sealed off, al 


and thus facilitate the act of sealing. In the engravings A is the 


1 with the ir. E are short upright 
exhaustion, Fig. 1 shows two of the exhausting frames on an 


upper floor. Fig. 2 represents the engine and driving machinery 
in the basement, with two of the glass-blowing machines on the 
ground floor, His the Ferranti machine. The engine works up 
to 30-horse power indicated. 

The mercury pump is an improvement devised by Messrs. 
Wright and Mackie on the ordinary Geisler pump, and ob- 
viates the necessity of taking out a stopper to let the air -. 
The valves of the air pump are, in fact, automatic also, and thus 
the entire arrangement is self-acting. The degree of exhaustion 
can be estimated by the height of the mercury column, and is 
from one-millionth to one and a-half-millionth of an atmosphere. 
The whole of the work of the factory is regulated by piecework, 
and it is stated that by the means described the manufacture of 


incandescent lamps is very greatly reduced in cost, and the rate 


of production increased. 
t seems remarkable that the paw practice of blowing 
ungs 


evidently terminate the rude 
the human glass-blower. The electric light in the incandescent 
form has created a demand for a species of lamp which makes a 
heavy call on the resources of the glass-blowing workshops. 
The time has arrived when machinery is absolutely required to 
supersede the tedious and clums: tem hitherto adopted, and 
it is eminently satisfactory to find that inventive genius has 
ready achieved success in this direction, The mechanical glass- 
blower is also capable of being applied to other processes besides 
that which we have thus described. 

Independently of the glaas-hlowing invention, the Wright and 
remarkably durable, capal bearing a og current. 
Experiments which we have seen in of this 
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described. e lamp is next taken to the pumping room, 
where there are a series of mechanical mercury pumps, each 
capable of exhausting twelve lamps at atime. For this work 
only two men are employed, for by setting the lamps in grou 
in different of exhaustion, one man can attend to the superseded by a directly mechanical method. progres o 
exhaustion dvlton number of lamps, sealing off the completed | electric lightiog has at length applied a stimulus w will 
lamps and supplying fresh ones as the pump continues to act of 
iteelf. A clear view of the pumps and the exhausting frames is 
tee in the drawings. The mercury reservoirs are raised and 
lowered automatically by straps from power shafting, and the 
velocity of movement is adjusted by means of a half-moon 
pulley, which allows the reservoir to move slowly at the — 
ning and end of its up and down ran; The lamps are attached 
wer shafting to which the half-moon pulleys are 18 ; 
carrier for the mercury reservoirs C, lifting them up and 
ing them down as actuated by a rope connected with the 
half-moon . D ia an india-rubber tube connecting the 4 
. The carbon filaments on that occasion were 2 
obtained the leaf-stalks ef the cocoa-nut palm, . 
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THE INSTITUTION OF CIVIL ENGINEERS. 


ON ELECTRICAL UNITS OF MEASUREMENT. 

THE last of the series of lectures on the practical applications of 
Sault, beng on “ Electrical Units of Measurement,” by Sir 
William Thomson, F.R.SS.L. and E., M. Inst. C.E., was delivered 
on Thursday evening, the 3rd of May, 1883. 

_ The lecturer by observing that no real advance could be made 
in any branch of physical science until practical methods for a 
numerical reckoning of ph were established. The “‘ scale 
of hardness” for stones and metals used by mineralogists and engi- 
neers was alluded to as a mere test in order of merit in respect toa 
little understood quality, regarding which no scientific ——— 

h 


ty 
constituting a foundation for definite measurement had been 

covered. Indeed, it must be confessed that the science of strengt 
of materials, 80 all important in engineering, is but little advanced, 
and the part of itrelating to the quality known as hardness least of all. 
In the last century Cavendish and Coulomb made the first 
advances towards a system of measurement in electrical science, 
' and rapid progress towards a complete foundation of the system 
was effected by Ampére, Poisson, Green, Gauss, and others. As 
late as ten years ago, however, regular and systematic measure- 
ment in electrical science was almost unknown in the chief 
physical laboratories of the world; although as early as 1858 a 
practical beginning of systematic electric measurement had been 
introduced in the testing of submarine telegraph cables. A few 
years have sufficed to change all this, and at this time electrical 
measurements are of daily occurrence, not in our scientific labora- 
tories only, but also in our workshops and factories where is carried 
on the manufacture of electric and telegraphic apparatus. Thus, 
ohms, volts, ampéres, coulombs, and micro-farads are now common 
‘Tms, and measurements in these units are commonly practised to 
within 1 per cent of accuracy. It seems, indeed, ‘as if the com- 
mercial requirements of the ames of electricity to lighting 
and other uses of every-day life were destined to influence the 
higher region of scientific investigation with a second impulse, not 
less important than that given thirty years ago by the requirements 
of submarine telegraphy. A first step toward the numerical 
reckoning of properties of matter is the discovery of a continuously- 
ng action of some kind, and the means of observing and mea- 
suring it in terms of some arbi unit or scale division, while the 
second step is necessarily that of fixing on something absolutely 
definite as the unit of reckoning. A short historical sketch was 
given of the development of scientific measurement, as applied to 
electricity and magnetism, from its beginning with Cavendish, 
about 100 years ago, to the adoption of the absolute system of 
measurement by this country in 1869, at the instance of the 
British Association Committee on electric standards. The import- 
ance in this development of the originating works of 
Gauss and Weber was pointed out, as also of the eight 
years’ labours of the British Association Committee. This 
committee not only fairly launched the absolute system 
for general use, but also effected arrangements for the 
supply of standards for resistance coils, in terms of a unit, to be as 
nearly as possible 10° centimetres per second. This unit after- 
wards received the name of the ohm, which was adopted from a 
highly suggestive paper which had been communicated to the 
ritish Association in 1861 by Mr. Latimer Clark and Sir Charles 
Bright, in which some very valuable scientific methods and prin- 
ciples of electric measurement were given, and a system of nomen- 
clature—ohmas, kilohmas, farads, kilofarads, volts, and kilovolts— 
now universally adopted with only unessential modification, was 
proposed for a complete system of inter-dependent electric units of 
measurement. At the International Conference for the Determi- 
-nation of Electrical Units, held at Paris in 1882, the absolute 
system was accepted by France, Germany, and the other European 
countries ; and Clark and Bright's ture was adopted in 
principle and extended. Gauss’ principle of absolute measure- 
ment for magnetism and electricity is merely an extension of the 
astronomer’s method of reckoning mass in terms of what may be 
called the universal gravitation unit of matter, and the réckoning 
of force, according to which the unit of force is that force which, 
acting on unit of mass for unit of time, generates a velocity equal 
to the unit of velocity. The universal gravitation unit of mass is 
& quantity of matter, that if two quantities, each equal to it, 

be placed at unit distance apart, the force between them is unity. 
Here mass is defined in terms of force and space, and in the pre- 
ceding definition force was defined in terms of mass, s , and 
time. Eliminating mass between the two, it will be found that 
any given force is numerically equal to the fourth power of the 
velocity with which any mass whatever must revolve round an 
ual mass, fixed at such a distance from it as to attract it with 
a force equal to the given force. And, eliminating force between 
the two primitive definitions of the universal gravitation system, 
it will be found that any given mass is numerically equal to the 
square of the velocity with which a free particle must move to 
revolve round it in a circle of any radius, multiplied by this radius. 
Thus, take a centimetre as the unit of length, and a mean solar 
record as the unit of time, and adopt 5°67 go per cubic 
centimetre as the mean density of the earth from Baily’s repeti- 
tion of Cavendish’s experiment, and suppose the length of the 
seconds’ pendulum to be 100 centimetres, and neglect the oblate- 
ness of the earth and the centrifugal force of its rotation—being at 
the equator only 34; of gravity—the result for the universal gravi- 
tation units of mass and force is respectively 15°36 French tons, 
and 15°36 dynes, or 15°07 times the terrestrial surface weight of a 
kil e. The ultimate principles of scientific measurement were 
illustrated by the ideal case of a traveller through the universe 
who has brought with him on his tour no weights, no measures, 
nor watch or chronometer, nor any standard vibrator or spring 
balance, but merely Everitt’s units and constants and a complete 
mem and understanding of its contents, and who desires to 
make for himself a metrical system agreeing with that which he 
left behind him on the earth. To recover his centimetre the 
readiest and most accurate way is to find how many wave lengths 
of sodium light there are in the distance from bar to bar of a 
plating which he can engrave for himself on a piece of glass. How 
easily this is done, supposing the grating once made, was illustrated 
by a —_ experiment performed in the course of the lecture, with- 
out other apparatus than a little piece of glass with 250 fine 
parallel lines engraved on it by a diamond, and two candles and a 
measuring tape of unknown divisions of length—only used to 
measure the ratio of the distance between the candles to the 
distance of the grating from either. The experiment showed the 
_ distance from centre to centre of consecutive bars of the grating 
to be 32 times the wave length of yellow light. This being remem- 
bered to be 5°89 x 10 —* of a centimetre, it was concluded that 
the breadth of the space on which the 250 lines are engraved is 
250.32. 5°892. 10 -— 5, or “4726 of a centimetre. According to the 
instrument maker it is really ‘5 of a centimetre. Five minutes 
mt on the experiment instead of one, and sodium flames behind 
e slits ead of open candles blowing about in the air, might 
easily have given the result within 4 per cent. instead of 44 per 
cent. Thus the cosmic traveller can easily recover his centimetre 
and metre measure. To recover his unit of time is less easy. One 
way is to go through Foucault’s experimental determination of the 
a of light. But he must be imagined as electrically- 
minded; and he will certainly, therefore, think of “‘v,” the 
number of electrostatic units in the electro-magnetic unit of elec- 
tricity ; but he will probably see his way better to doing what he 
wants by making for himself a Siemens’ mercury unit—which he 
can do easily now that he has his centimetre—and finding—by the 
British Association method, or Lorenz’s with Lord Rayleigh’s modi- 
fication, or both—the velocity which measures its resistance in 
absolute measure. This velocity, as is known from Lord Rayleigh 
and Mrs, Sidgwick, is 9413 kilometres per mean solar second, and 
thus he finds, in mean solar seconds, the period of the vibrator, or 
trary-unit chronometer, which he used in his experiments 


Bill, even though this’ method might be chosen as the 
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accurate, according to present knowledge of the 
data for recovering the mean solar second, the method 

i ing and too instructive in respect to elimina- 
tion of properties of matter from our ultimate metrical foundations 
to be unconsidered. One very simple way of experimentally de- 
“‘y” is derivable from an important 


termini estion of k 
or Bright’s paper, referred to above. Take a jar, or other 
condenser of moderate capacity—for example, in electrostatic 


measure, about 1000 centimetres—which must be accurately 
measured. — a mechanism to eharge it to an accurately 
measured potential of moderate amount—for example, in electro- 
static measure, about 10 c.g.s., which is about 3000 volts—and dis- 
charge it through a galvanometer coil at frequent regular intervals 
—for example, ten times per second. This will give an intermittent 
current of known average strength—in the example, 10° electro- 
static c.g.s., or about 1/300,000 c.g.s. electro-magnetic, or 1/30,000 
of an ampére—which is to be measured in electro-magnetic measure 
by an ordi galvanometer. The number found by dividing the 
electrostatic reckoning of the current, by the experimentally found 
electro-magnetic reckoning of the same, is ‘‘v,” in centimetres per 
the arbitrary unit of time, which the experimenter in search of the 
mean solar second has used in his electrostatic and electro-magnetic 
details. The unit of mass which he has chosen, also arbitrarily, 
disappears from the resulting ratio. It is to be hoped that before 
long “‘v” will be known within 1/10 per cent. At present it is 
only known that it does not probably differ 3 per cent. from 2°9 x 
10” centimetres per mean solar second. en it is known with 
satisfactory accuracy, an experimenter, provided with a centimetre 
measure, may, anywhere in the universe, rate his experimental 
chronometer to mean solar seconds by the mere electrostatic and 
electro-magnetic operations described above, without any reference 
to the sun or other natural chronometer. The remainder of the 
lecture was occupied with an explanation of the application of the 
absolute system in all branches of electric measurement, and the 
definition of the now well known practical units founded on it, called 
ohms, volts, farads, micro-farads, ampéres, coulombs, watts. The 
name mho, found by saying ohm to a phonograph and then turning 
the drum backwards, was suggested for a unit of conductivity, the 
reciprocal of resistance. “The sub-division, millimho, will be 
exceedingly convenient for the designation of incandescent lamps. 
The British Association unit has been found by Lord Rayleigh and 
Mrs. Sidgwick to be ‘9868 of the true ohm—10° centimetres per 
second—which differs by only 1/50 per cent. from “9870, the number 
derived from Joule’s electrothe measurements described in the 
British Association Committee’s report of 1867, with 772 Man- 
chester foot-pounds taken as the dynamical equivalent of the 
thermal unit from the measurement described in his Royal Society 
paper of 1849, and confirmed by his fresh measurement of twenty 
years later, published in his last Royal Society paper on the sub- 
ject. It is satisfactory that, whether for interpreting old results, 
or for making resistance-coils anew, electricians may now safely 
use the British Association unit as ‘9868, or the Siemens’ unit as 
“9413, of the ohm defined as 10° centimetres per second. 


ON THE DIAMOND FIELDS AND MINES OF SOUTH AFRICA. 
At the meeting on the 8th of May, Mr. Brunlees, President, in 
the chair, the paper read was ‘*On the Diamond Fields and Mines 
of South Africa,” by Mr. J. N. Paxman, Assoc. M. Inst. C.E. 
The author commenced by stating that Kimberley was situated 
in Griqualand West, about 700 miles north-east from Table Bay, 
and 450 miles inland from Port Elizabeth and Natal on the East 
Coast. Lines of railway were in course of construction from Table 
Bay and Port Elizabeth to Kimberley, and were about half com- 
pleted. In Griqualand there were several diamond mines, the 
rincipal of which were Kimberley, De Beer’s, Du Toit’s Pan, and 
ultfontein. In the Orange Free States there were also two mines, 
viz., Jagersfontein and Koffeyfontein, the first of which produced 
fine white stones. The mines were all divided into claims, the 
greatest number of which were to be found in the Du Toit’s Pan 
mine. Bultfontein came next. The deepest and most regularly 
worked was the Kimberley mine. The next deepest was De Beer’s, 
which, however, was very unevenly worked. Then followed Du 
Toit’s Pan and Bultfontein. The Du Toit’s Pan mine ranked next 
in importaree to Kimberley mine. Diamonds were first discovered 
in 1867 by Mr. O'Reilly, a trader and hunter, who visited a 
colonist named Van Niekirk, residing in Griqua. The first dia- 
mond, on being sent to the authorities, was valued at £500. Con- 
siderable excitement was caused throughout the colony, and the 
natives commenced to look for heweele, and many were found, 
among which was one of 834 carats, valued at £15,000. In 1868 
many enterprising colonists made their way up the Vaal River, and 
were successful in finding a good number of diamonds. The centre 
of the river-diggings on the Transvaal side was Klipdrif 


ift, and on 
the opposite side Pniel. In all there were fourteen river-diggings. 


| Du Toit’s Pan and Bultfontein mines were discovered in 1870 at a 


distance of twenty-four miles from the river-diggings. The diggers 
took possession of these places. Licences were granted giving the 
first diggers a right to work. In 1871 De Beer’s and Kimberley 
mines were discovered, and in 1872 Mr. Spalding’s great diamond 
of 282} carats was found at the river-diggings. The mines were 
of irregular shape, and were surrounded by reef. The top reef was 
a loose shale, and had given great trouble from the frequent slips. 
Below this were strata of trachytic breccia and augite; the forma- 
tion was then seamy to an unknown depth. Within the reef the 
surface soil was red, and of a sandy nature. The next stratum 
was of a loose yellow gravelly lime, and the third blue, of a hard 
slatey nature. This last was the real diamantiferous soil. Large 
stones had been found in the “yellow,” but the working of this 
generally did not pay. Kimberley mine, however, had paid well 
all through. The method of working in deep ground was deter- 
mined by roadways running north and south. ‘The soil was 
hauled up to these roadways, and taken to the sorting-tables. The 
roadways decaying shortly after ex re to the atmosphere, a 
system of hand windlass was adegeed ehh worked very well for 
atime, until horsewhims were introduced in 1873. The depth of 
the mines increasing, horsewhims had to give way to steam engines 
in 1876. The first diggers treated on an average ten loads per day 
each party. At the present time the least taken out by any engine 
when fully employed was 250 loads = day. The cost of working, 
with present —- the first 100ft. in depth, was 3s. 6d. per 
load ; the second 100ft.—mostly blue—5s.; the third 100ft., 8s.; 
the fourth 100ft., 11s. Through scarcity of water, asystem of dry- 
sorting had to be resorted to for several years, but it was superseded 
by the introduction of washing machinery, which was now generally 
employed. At the commencement, through inexperience, many 
serious mistakes were made. When the first diggers reached the 
bottom of the red sand, they thought no diamonds would be found in 
the next stratum. When, hewever, diamonds were found in the 
second stratum, the diggers had again to remove the debris, and so 
also when the ‘“‘blue” was reached. Some of the claims in the 
Du Toit’s Pan and Bultfontein mines were irregular in shape. The 
other mines, however, had been properly and regularly laid out. 
One or two shafts had been sunk ae pon Beal with the mines by 
undergound galleries, These galleries were convenient in the case 
of falls of reef. Labour, at first, was cheap; but from 20s. per 
month, wages rose to 30s. week and food. The yellow soil 
offered no difficulty in working, being loose and broken, but the 
blue soil required blasting. Several methods were adopted for 
extracting the soil and carrying it from the mine before steam 
was introduced. The cost of wood for heating purposes was a 
serious item, but good coal had now been found at 160 miles from 
Kimberley, costing £13 per ton; another serious item of expense 
was the transport over natural roads only, costing from £18 to £30 
per ton. The machinery designed by the author for this industry 
was described. A16-H.P. direct-acting winding engine was intro- 
duced for hauling up loads at the rate of about 1000ft. per minute ; 
and a 25-H.P. geared engine for hauling up heavier loads at the 
rate of from 600ft. to 700ft. per minute. Water was dear, and 
water heaters were fitted to each engine, by which 33 per cent. of 


the water was again used, thus saving one-third, The boi 


were 


of the locomotive type, m of steel, to save weight, and thus 
reduce the cost of transit. e fire-boxes were also made of steel 
of very soft and ductile quality. A semi-portable engine was made 
for driving the wash mi engine was so arranged that it 

Seller was made to werk ata of 140 1b. per square inch. 
Automatic cut-off gear was fix i 
were provided with i 
screen or cylinder wash ; 
with the diamantiferous soil, and were described. Standing wires 
were fixed at the back of the machinery and over a frame 
fixed at the top of the mine, the end in the mine being secured to 
strong wooden posts. After the blue soil had been blasted and 
collected into trucks it was placed in tubs, which ascended the 
standing wires. It was then emptied into the depositing box. The 
yellow soil might be put into the wash mill direct, also that portion 
of the blue which had passed through the screen fixed over the 
depositing box. The remainder of the blue, which was spread out 
to a thickness of 4in. or Gin. on the depositing ground some dis- 
tance from the mine to dry, was delivered into the upper part of 
the screen. The return water from the elevator, with a portion of 
fresh water, was also discharged at this point, and a were 
thus greatly facilitated, the soil becoming thoroughly saturated, 
and ing more easily down the shoots. The large pieces which 
would not drop rw me § the meshes of the screen were discharged 
into trucks at the lower end and carried away. The smaller pieces 
with water, in the form of sludge, fell through into a shoot, and 
thence were conveyed into the wash mill pan, and there kept in 
constant rotating motion by agitators. The diamonds and other 
pieces of high specific gravity sank to the deepest part of the pan, 
and the remainder of the sludge was forced over the inner ledge to 
the elevator. The sludge was then lifted and thrown upon an 
inclined screen and down the shoot over the side of the bank. The 
residue left in the pan at the end of the day’s work was 
through a pulsator, in which, by the force of water, the mud and 
lighter particles were carried away, leaving behind the diamonds, 
agates, garnets, and other heavy stones. It was the practice occa- 
sionally to put a few inferior stones in the soil to test the efficiency 
of the machinery. In 1881 the vege * agp a visit to Kimberley, 
and found the industry a large one. e post-office return showed 
the value of diamonds through the office in one year to be 
£3,685,000. Illicit diamond traffic hitherto been a source of 
great trouble at the fields. It was a question whether this 
industry would ever cease ; in any case there was no doubt but 
that it would last for over a century. It was believed that the 
main bed of diamonds had not yet been reached, and that the 
mines in operation were merely shafts leading to it. Now that the 
waterworks were finished, with a bountiful suppl of water, 
coupled with the great boon of railways to the fields, and the 
advantage of a law recently passed for the prevention of illicit 
buying, a great and prosperous future was in store for the diamond 
fields. 


LEATHERHEAD SEWERAGE. —The Epsom Rural Sanitary Authority 
has appointed Messrs, Smith and Austin, Civil Engineers, of Hert- 
ford and Westminster, to carry out a scheme of sewerage and 
disposal for the special drainage district of Leatherhead. 


FILE-cuTTERS’ STRIKE IN SHEFFIELD.—The file-cutters are para- 
ding Sheffield in ween ag headed by a brass band, and carrying 
placards bearing the words, ‘‘ Locked out for resisting a 10 per cent. 
reduction. Arbitration refused.” There are now 1600 men out of 
employment, and they declare their determination to remain out, 
unless they can resume work at former prices. The masters are 
equally resolute in imposing the reduction, and if the funds flow 
freely in, the file-cutters may remain idle for a long time. The 
most protracted and extensive strike on record was in connection 
with the file trade, when the workmen “‘played” for sixteen weeks. 
This was in times, however, when trades unionism was more 
aggressive than it is now, and better able to support its adherents 
in a severe struggle. The boxes which are now presented to the 
public by the locked-out file-cutters do not appear to get filled very 
rapidly. 

Cost oF STREET LIGHTING.—The following, on the relative costs 
of street lighting by electricity and gas, is from the Scientific Ame- 
rican :—‘* New contracts for lighting the streets of the city of New 
York have just been awarded, to begin May Ist. The price to be 
paid for gas lighting for the closely inhabited part of the city, in 
which by far the larger portion of the lamps are located, is 
17°50 p> & ‘per year per light. In the outskirts and sparsely 
inhabited regions, from 19°30 dols, to 32 dols. per A py is to be 

id. The use of electric light will be continued in portions of 
aden , Fifth Ave., including certain parks and squares, in all a 
length of about six miles, at 70 cents per night per light. Arc 
lights are used of the Brush Company, also of the United States 
Company’s styles. Each electric light displaces six gaslights. The 
contract price for each electric light amounts to 225 dols. per year 
per light, which is rather more than double the price of gas in the 
chief of the ci It is conceded, however, that the quan- 
tity of light furnished by an electric woes | is much greater and 
better than that yielded by the six displaced and dingy gas lamps. 
The streets that are illuminated by the electric light present an 
attractive and brilliant appearance. Reckoned by quantity of 
light supplied, the arc lamps are far cheaper than gas. Not so, 
however, with the incandescent system—the Edison system, for 
example, which is not at present used for street lighting in New 
York. Each small Edison light, not quite equal in force to an 
ordinary gaslight, costs rather more than gas.” 


MEDALLION -MEMORIAL TO THE LATE Rev. ARTHUR Ricc.—In 
accordance with the wish of numerous old pupils who received 
their early education at the Engineering School at Chester, a 
permanent memorial has been provided in memory of their old 
master, whose lamented death we recorded in September, 1880. 
To carry out this purpose a committee was formed, the chair- 
man being Mr. Percy G. B. Westmacott, President of the 
Institution of Mechanical Engineers, Mr. Samuel Worssam, 
Oakley Works, Chelsea, being hon. secretary. A consideration of 
the subject led to the unanimous conclusion that a marble 
medallion erected in the College Chapel would be the most suit- 
able form of memorial. The suggestion met with ready assent 
from the diocesan authorities, and the carrying out of this resolu- 
tion was most kindly undertaken by Mr. J. S. Westmacott, at 
whose studio, No. 49, High-street, Pimlico, the finished work can 
now be seen. We have hadan  pampepces | of seeing the medallion, 
and can testify as to its beauty as a work of art, while those who 
knew the Rev. Arthur Rigg personally declare that the likeness is 
well sustained. Moreover, the eminent sg wed has given a 
pleasant expression to those eatures, and the 
medallion cannot fail to remind his former pupils of how much 
real kindness lay at the heart of their old master. The head 
is fully life-size, and looks out from a deeply-recessed back- 

und, an arrangement which produces admirable effects of 
ight and shade, and takes away from the’ cold lifelessness 
that marble must often convey to the mind; and the _half- 
turned face seems to suggest the act of listening interestedly to 
the remarks of a friend. Surrounding the circular medal- 
lion there is a large rectangular framing of Italian marble 
relieved with a bold moulding, and this ample field of grey 
seems well to set off the white marble which it surrounds. Below 
the medallion is a brass plate, bearing the following inscription :— 
‘This medallion is placed here in memory of the late Rev. Arthur 
Rigg, M.A., for thirty years principal of this College, from its 
commencement in 1889, by some of his old pupils of the Science 
School, attached to the College, as a tribute to the founder of the 
first English school for technical education and practical engineer- 
ing.—Percy G. B. Westmacott, M.I.C.E., P.I.M.E., chairman of 
committee; Samuel Worssam, A.M.I.C,E., M.I.M.E., 
secretary. April, 1883.” 
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RAILWAY MATTERS. 
Tr is said that the Torrens Bri the Grange Rail South 
locomotives. 


THE railway bridge at Attock is now nearly finished. A 
locomotive has already passed over it, and it was 
be opened for traffic on the occasion of the Queen’s birthday. The 
line to Peshawur will then be without a bi 


THE Scarborcugh and Whitby Railway, which will bring two 
fashionable wa -places into closer connection, is making rapid 
progress at the Whitby end. The high level bridge, which will 
carry the line over the river Esk at Whitby, is being erected. 

The well-known firm of locomotive builders, Messrs. Beyer and 
Peacock, of Manchester, has been formed into a limited company. 
The shares, which have not been offered to the public, have, 
it is said, been taken up by the members and 1 g represen- 
tatives of the old concern. 


THE Colonies and India says trains running on February 13th 
between Waverley and Nukumara, halfway to Wanganui, New 
Zealand, were brought to a standstill through countless thousands 
of caterpillars being on the rails. The officials had to sweep and 
sand the metals belore the trains could proceed. 

AN accommodation train on the western counties of Nova Scotia 
Railway was brought to a standstill some time back after much 
whistling to allow a cow to get off the track. The passengers, 
who had alighted, resumed their seats and the train its journey, 
when after a few miles the engine again whistled loud and long. 
“‘Now then conductor, caught up that darned old cee-ow again?” 
was the inquiry of a Yankee passenger. 

ARRANGEMENTS are in course of completion for Bag the 
Whitby and Loftus Railway for passenger and gen traffic in 
July next. It is a coast line of railway, fourteen miles in length, 
between Whitby and Loftus-in-Cleveland, and opens out some 
beautiful scenery, a mining district, and important fishing 
industries. The construction of the line was commenced in 1871, 
but it has been finished by the North-Eastern Railway Company. 
Mr. Waddell, of Edinburgh, is the contractor. 

THE following is the estimated railway mil 
peng: Fey 1883 :—United States, 113,000 miles; Europe, 109,000; 
Asia, ; South America, 7000; Canada, 8500; Australia, 3200; 
Africa, 2200; Mexico, 2100. Grand total, 253,000 miles. These 
= are not claimed to be exact. It is absolutely impossible to 
obtain official returns for the same period within a year or two 
after date, and so it is necessary to use the latest available state- 
ment, and add the probable increase since that time. 

Ir is announced that the whole of the Central Bengal Railway 
will be open for traffic by the end of the year, and that good pro- 
- is being made by the Bengal and North-Western Railway. 

e earthwork of the entire system of the latter line will be 
finished early in! June, and the greater portion of the brickwork. 
The Times Calcutta correspondent says it is also probable that 
140 miles—from Sonepore to Goruckpore—will be ready to be 
opened next March, and perhaps even the entire line. 

THE record of train accidents in the United States in March, 
given by the Railroad Gazette, shows for that month a total of 142 
accidents, in which thirteen persons were killed and 137 injured. 
While the record is much better than that of February, it still 
makes a very unfavourable comparison with previous months and 
with the same month in previous years. Ascompared with March, 
1882, there was an increase of forty-three accidents, a decrease of 
sixteen in the number killed, and an increase of thirty-six in the 
number of persons injured. 

THE Bill to permit the construction of the proposed ‘‘ Arcade 
Railway” unaer Broadway, in New York, has passed the State 
Assembly. The plan is to excavate the entire width of Broadway 
to the depth of 20ft., and make a new Broadway under the present 
one, with ample sidewalks, with four tracks for passenger and 
freight trains, and with an accessible conduit for all the iron pipes, 
water, , &c., now under the street. The upper road is to 
rest on iron girders, sustained by brick arches covered with con- 
crete, asphalte, and sand, on which the pavement is to be laid. 

INCLUDED in accidents which occurred on the United States 
railways in March are 47 collisions, in which 5 persons were killed 
and 30 injured; 84 derailments, in which 5 persons were killed 
and 105 injured; and 11 other accidents in which 3 persons 
were killed and 2 injured. Four of the killed and 24 of the 
injured in the collisions were employés, as were all of the killed 
and 46 of the injured in the derailments, and all of the killed and 
injured in the other accidents. The only person killed who was 
not an — was a tramp who was stealing a ride, being thus of 
a class who voluntarily expose themselves to greater risk than 
passengers. 

Mr. Howarp Fry, locomotive superintendent of the West Shore 
and Buffalo Railway, was killed in an accident on the Chicago and 
Grand Trunk Railway on the 27th ult. A collision was caused by 
an extra freight train running into the rear end of a passenger 
train called the Pacific express, and telescoping the two rear Pull- 
man cars, The passenger train was standing on the track at the 

lace of accident, where it had been stopped by the bursting of the 

ose connecting the air brakes with the engine, the bursting of 
the hose having caused the automatic brake to set and stop the 
train. The jury further found that the conductor of the passenger 
train did not exercise proper diligence in making sure that his flag 
man went back in a proper manner and to a proper distance. The 
freight train was running at a higher rate of speed on the down 
grade east of the place of the accident than was prudent. 

Work has been resumed on the Hudson river tunnel, on the 
New York side of the river. The water was pumped from the 
excavation, and it was found that the brick walls of the tunnel 
were not injured in the least. Work is going on continuously 
night and day. One of the engineers engaged in the work says :— 
“We are making very satisfactory progress. Since the work was 
suspended, about six months ago, the river bed at the outer end of 
the tunnel has become more solid. After we get about 30ft. 
further we shall strike a loamy soil similar to that through which 
the tunnel on the other side of the river has been dug, and will be 
able to push the work much faster. We are now making progress 
at the rate of about 2ft. or 3ft. a day.” The Railway Review says 
the tunnels on the New Jersey side of the river have been kept 
free of water as far out as the air-lock in each tunnel. Work has 
not yet been resumed on the New Jersey shore. 

In the Cottran locomotive the driving axle, and those coupled 
with it, are provided with two pairs of wheels—one pair of the 
diameter best suited to the ordinary requirements of the road and 
the traffic, and the other pair—generally placed outside the larger— 
of a much smaller diameter, for running on supplementary rails 
when mounting heavy gradients. Thus, with a uniform number 
of piston strokes, and therefore revolutions of the wheels, the 
speed of the engine is reduced, with a corresponding gain of 
power, when there is harder work to be performed. This is not 
new as a proposal, and there are practical objections, such as 
obstacles lodging in the space between the inner and the outer 
rails, and capable of throwing the train off the track by contact 
with the clearing irons. Again, as the inner rails are necessarily 
lower than the outer, there is increased difficulty in ;forming level 
crossings; but this objection is of less weight than the former, as 
level crossings are a fruitful source of accident, and are being 
abolished by the Board of Trade wherever possible. The supple- 
each end, so as to avoid any 8 e train when en’ u 
and leeving them, 
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NOTES AND MEMORANDA. 


A coop paste for labels, suitable for bottles, may be made 
soaking glue in strong vinegar, then heat to boiling and add flour. 
This is very adhesive, and will not decompose when kept in wide- 
mouthed bottles, 

THE annual rate of mortality in London from all causes, which 
in the two preceding weeks had been equal to 19°8 and 21°8 per 

000, declined last week to 20°2. In greater London 3066 births 
and 1900 death were registered, equal to annual rates of 32°1 and 
19°9 per 1000 of the population. 


THE annual rate of mortality last week in bey oo great ™ 


towns of England and Wales averaged 21°3 per 1000, or 4 
hour, of their aggregate population, which is estimated at 8,620,975 
og in the middle of this year. The six healthiest places were 

ton, Bristol, Leicester, Huddersfield, Brighton and Halifax. In 
London 2407 births and 1530 deaths, or 91 per hour were registered. 

A WRITER in an American contemporary says :—‘‘I discovered 
many years that wood could be made to last longer than iron 
in the ground, but thought the process so simple that it was not 
well to make a stir about it. Posts of any wood can be prepa 
for less than two cents apiece. This is the recipe :—Take boiled 
i oil and stir in pulverised coal to the consistency of paint. 
Put a coat of this »ver the timber, and there is not a man that 
will live to see it rot, 

Sir G. B. Arry, F.R.S8., late Astronomer Royal, has recently 
published in the Proceedings of the Royal Society an analysis of 
observations on the temperature of the Thames, extending over 
many years. On the average of thirty-three pea the temperature 
of the river—51°7 deg.—is higher than that of the air at the Royal 
Observatory—50°2 deg—by 14 deg. During the seven months, 
May to November, this difference averages 2°0 deg.; and duri 
the winter, December to April, only 0°7 deg. On the average 0’ 
the thirty-three years July gives the highest monthly mean river 
January the lowest—39°4 deg. The 
average for June, 1846, was 73°l1 deg. The highest temperature 
recorded seems to be 77°0 deg. on June 21st, 1846; but that does 
not seem to be quite reliable. The next highest reading, and 
probably a true one, was on July 20th, 1859—75°4 deg. 

In their report on the Thames water supply to London during 
April, Messrs. Crookes, Odling, and Tidy, while objecting to 
Dr. Frankland’s reports, say :—‘‘ We accept as the expression 
of our own opinion with regard to ‘moving organisms’ what 
is stated in the following extracts from a published lecture of Dr, 
Frankland’s, delivered at the Royal Institution in 1861 :—‘ These 
organisms consist of animalculw, and animals of a larger size... . 
The water supplied to Manchester, which is well known to be one 
of the best waters in this country, is quite full of this kind of 
animals in summer. ..... Both of the specimens which I have 
shown are'to be met with in good waters. . . . . Looked at from 
a chemical point of view, they are exceedingly usefal in the water. 
. . . » From a physiological point of view, I do not know what 
sort of a case can be e out against them...... The animals 
themselves cannot pass through the filter, but their ova can,’” 


THE product which is known in commerce under the name of 
argentine, and which is employed for pas upon cloths and 
paper, is a tin moss or sponge, obtained from the precipitation of a 
solution of chloride of tin by zinc. The solution, strongly acidu- 
lated at first, must be diluted until it contains 60 litres of water 
(15°85 gals.) for 150 grammes of the tin salt. The sponge must be 
collected with care and without compression in a sieve, then 
washed in water, and dried by heat. It may then be finally brayed 
with water in a mortar, passed through a hair sieve, and mixed 
with starch paste for printing. The small quantity of the sponge 
which remains upon the sieve is dissolved in a mixture of equal 

arts of chlorhydric acid and water, and added to the tin solution. 

he same water may be used from ten to thirteen times. The 
chloride of zinc in solution may be evaporated and used for solder- 
ing, or for cleansing objects which are to be tinned. The Chronique 
Industrielle says the gray tin ume can be economically employed 
for tinning all metals but lead. 

For the preparation of spongy tin suitable for the manufacture 
of silver paper and for calico printing it is necessary, by the process 
of F. Puscher, to acidify the tin salt solution with hydrochloric 
acid, then to dilute it so that 10 litres liquid contain only 25 grm. 
salt. The spongy tin obtained by immersing zinc rods in the 
solution is collected on sieves washed with water, and dried 
warming it. It is then ground with water, washed through a hair 
sieve, allowed to settle, ground with a certain quantity of starch 
paste and used. The Journal of the Society of Chemical Industry 
says the small | poe of tin remaining on the sieve are dissolved 
in a mixture of equal parts of water and hydrochloric acid and 
added to the next tin salt solution instead of hydrochloric acid. 
For tinning metals spongy tin is used with a saturated aqueous 
solution of sal-ammoniac to a pasty consistency, and painted on 
the articles to be tinned. They are then heated for a minute, 
washed with water, and polished with chalk. - 


IN investigating the —— of pure aluminium Dr. J. W. 
Mallett, F.R.S., prepared the pure metal by converting the com- 
mercial alumini taining 96°89 Al, 1°84 Fe, 1‘27 Si, and a 
trace of ba ge the bromide, by treatment with bromine. 
More than 2 kilos. of this bromide were purified by a careful 
fractional distillation, the temperature being strictly regulated, 
and the operation being repeated until the product was perfectly 
colourless, anit dissolved in water without leaving any perceptible 
impurity. The reduction of the metal was, of course, accomplished 
with great difficulty and considerable loss, by heating with sodium 
in a crucible, which was made from a pure mixture of alumina and 
sodium aluminate. The large globules of aluminium thus obtained 
were remelted before the blowpipe on a bed of clay, then laid a 
short time in hydrochloric acid, well washed with water and dried. 
Aluminium purified in this way is considerably whiter than the 
commercial metal, being nearly tin white in colour, without any 
tinge of blue. The lustre of the fresh-cut surface is stronger than 
that of tin. The pure metal is far softer and more malleable than 
the cial product, e specific gravity at 4 deg., compared 
with water at the same temperature, is 2°583. The specific heat 
is 0'2253, for temperatures between Odeg. and 100deg. This 
figure, multiplied into an atomic weight, gives the atomic heat 


A PAPER “‘On the Production of. Ammonia from the Nitrogen of 
Minerals” was read by Mr, G. Beilby at a recent meeting of the 
Chemical Society. The author gave the results obtained by dis- 
tilling two shales, one a typical oil shale from Midlothian, the 
second a coal shale from Ayrshire. These shales were distilled (1) 
by the usual process of distilling at a low red heat; (2) at a low 
red heat in a current of steam; (3) at a low red heat in a current 
of steam, the residual coke being afterwards subjected to the pro- 
longed action of steam at such a temperature that the whole or a 
large part of the carbon being consumed by the steam, the nitrogen 
is liberated as ammonia. The soda lime process was used for the 
determination of the nitrogen, The cons are given in pounds of 
N per ton. No. 1 shale gave with the first process 2°70 lb. of N as 
NH, in the watery distillate and 1'20 lb. inthecoke, The nitrogen 
combined with carbon amounted to 8°88 lb, in the coke. By using 
the second process all the ammonia in the coke came over in the 
distillate, and 3°9 Ib. of N as NH, were found in the watery dis- 
tillate, the N combined with carbon remaining untouched. In the 
third process, however, the N as N Hy in the watery distillate 
amounted to 12°0 lb., the N combined amounted to only 0°78 lb. 
Similar results were obtained with No. 2 shale. In the third pro- 
cess the carbon, steam, and temperature should be so adjusted that 
the re-action is C + 2H,O = CO, + 2H. Dr. Armstrong, the 
author, stated that the above improved process—No. 3—of dis- 
tillation was very successful commercially, the results bein 
startling ; in one case a coal shale which furnished ry hag lb, 
amm: sulphate per ton now yielded from 75 to 98 lb, 


MISCELLANEA. 


Tue Edison Com has applied for powers to light the 
by | interiors of b of 


Ir is reported that a company has been formed in Iowa for the 

sporting shot from iron. It is stated 

Phat recent trials which have been made with the shot etek on 805 
it to be fully equal, and in some respects superior to the lead shot. 

Tux Normandy, one of the new fast paddle steamers now 
working between Newhaven and Dieppe in connection with the 
London and Paris day tidal service, accomplished the pass on 
ednesday from Dieppe to Newhaven in 3 hours and 47 minutes. 
Tue Chester Town Council is considering a scheme for the aboli- 
tion of the River Dee tolls, The bridge across the Dee opens 
direct communication with Eaton Hall and Hawarden Castle. At 
present a 9d. toll is c : The Duke of Westminster has 
offered to contribute £10, towards the abolition of the tolls, 
one-third of the entire sum required. 

AN extensive bed of superior red marl, 64 yards deep, has been 
recently discovered at Ruabon, and with it Messrs. Monk and 
Newell, Liv: 1, are commencing the manufacture of 
&c., upon 2 large scale forthwith, the manager of the Penybou' 
Works, “ the originator of Kuabon—deep red—terra-cotta,” under- 
taking the practical management of the works. 

Ar the last of the Me’ ty, 

G. M. Whipple, F.R.A.S., read a paper on the reduction of 
Meteorological ard other similar observations, and the possibility 
of employing a method, suggested by a consideration of the high 
ingenious system of posite portraiture, invented by Mr. pea 
Galton, F.R.S., and utilised in his anthropological studies. 

ON the 21st inst. Messrs. Earle’s Shipbuilding and eee 
Company, Limited, launched from their yard at Hull a fine twin- 
screw nger and 0 steamer, named the Ipswich, for the 
Great con Railway Company’s service between kh and 
Rotterdam. This vessel is to be the same in all respects as the 
Norwich, built by Earle’s Company, recently launched and now 
nearly completed. 

Ar the International Electrical Exhibition of Vienna, 1883, the 
Italian Minister of Public Works will exhibit 
by the Telegraph Administration, and the Danish Navy Minister will 
exhibit inventions in the department of torpedoes. Like Russia, 
the Wirtemberg Government has now appointed a rej ntative, 
namely, Dr. Dietrich, Professor of Electrotechnics at the Polytech- 
nic School in Stuttgart. 

On Saturday, near Lincoln, a traction engine, on commencing 
the descent of a steep hill, became unmanageable through break- 
age and swung round, crushing against a @ man named 
William Simpson, who was acting as . The wall was 
knocked down, and Simpson was precipitated into a garden a con- 
siderable distance below the level of the road, and sustained 
frightful injuries, from which he died, 

THE Royal Commission on ons Sewage Discharge met 
on Tuesday and Wednesday, at 8, Richmond-terrace, Whitehall. 
Present: Lord Bramwell, F.R.S., in the chair; Sir John Coode; 
Colonel C. B. Ewart, C.B., R.E.; Professor A. W. Williamson, 
F.R.S.; Dr. de Chaumont, F.R.S.; Dr. Stevenson; Mr. James 
Abernethy, F.R.S.E.; Dr. W. Pole, F.R.S., secretary. Further 
evidence was given on behalf of the Metropolitan of Works. 

ALL articles for exhibition at the Southern Exposition at Louis- 
ville, Kentucky, to which we recently referred, are to be admitted 
without the payment of duty, or of customs fees or charges, under 
such regulations as the Secretary of the Tr shall prescribe : 
Provided that all such articles as shall be sold in the United 
States, or withdrawn for consumption therein, at any time after 
such importation, shall be subject to the duties, if any, imposed on 
like articles by the revenue laws in force at the date of importation. 

CoLoneL CoLToN, commanding the Quebec Citadel, successfully 
broke the ice gorge on the St. Lawrence River the week before 
last, by means of gunpowder explosions. The gorge extended for 
several miles along the river, being jammed at the narrows until it 
was some 35ft. thick. Here several shafts were bored and filled 
with charges of 300 lb. each, which were exploded by electricity. 
This treatment loosened the ice, and the tide is now clearing the 
harbour. The ibility of opening Montreal port earlier hereafter 
has thus been demonstrated. 

Consu ar statistics us to the trade of Birmingham and district 
with the United States, for the first quarter of the year, just 
issued, show that from Birmingham alone guns and materials were 
sent to the value of 139,106 dols.; hardware, cuttlery, steel, and 
iron, 191,107 dols.; and glass, porcelain, &c., 50,801 dols. The 
value of the total exports from Birmingham was 736,058 dols. 
The Wolverhampton exports amounted to 98,216 dols., of which 
60,692 dols, was for cotton, tees, &c., and 27,661 dols. for iron 
sheets, roofing, &c. The whole of the exports for Birmingham and 
the district amounted to 1,127,752 dols., or an increase over the 
first quarter of last year of 8807 dols. 

A PAMPHLET entitled ‘‘ The Explosives Act, 1875, and the Orders 
in Council of 20th April, 1883, their Prejudicial Effect on Mining 
and Quarrying, and the Encouragement they give to Fenians,” is 
being published by A. P. Blundell and Co. It contains some 
interesting information, and amongst other things gives figures 
showing the enormous difference in the loss of life and destruction 
caused : the explosion of a barrel of gunpowder at Clerkenwell in 
1867, and by the dynamite explosion at the Foreign-office lately. 
The former caused the loss of twelve lives directly, of numerous 
babies indirectly, and about £20,000 worth of property, while a 
hundred or two pounds repaired the Foreign-office. 

ACCORDING to a telegram received in London on Wednesday, 
Mr. Oscar Dickson’s Greenland expedition, under the command of 
Baron Nordenskjild, is now sailing in the Sofia, 180 tons, 65-horse 

wer, drawing 10ft., and of 11 knots .~ navigated by Captain 

ilsson and a crew of thirteen men. ith Baron Nordenskjéld 
are Dr. Nathorst, geologist ; Dr. Berlin, doctor and botanist ; Dr. 
Forsstrand, zoologist; Dr. Hamberg, Herr 
Kolthoff, zoologist; Herr Kjellstrém, typographer and photo- 

rapher ; two Laplanders, two Norwegian icemasters, and one 

arpooner. There is on board a — scientific equipment and 
fourteen months’ provisions for subsistence on the inland ice. 
Eight or nine picked men accompany Baron Nordenskjéld. Count 
Stromfeldt, botanist ; Dr. Arpi, archeologist and philologist ; and 
Herr Flink, mineralogist, will disembark on the coast of Iceland 
for the purposes of study and collection: 

Tuk report of the Committee on Solar Physics recommends :— 
(1) That the existing information regarding sun spots be collected 
and published. - (2) That steps be taken to obtain sun pictures 
from existing observatories, so as to secure a daily record of the 
sun for the future. (3) That these pictures be reduced on « uniform 
system, with the co-operation of the Astronomer Royal. (4) That 
the system of spectroscopic observations of the sun and their reduc- 
tion at present employed at South Kensington be continued. (5) 
That communications be opened with observatories where tro- 
scopic work would be likely to be prosecuted under good climatic 
conditions, suggesting simultaneous observations on a definite plan 
for a limited period, say for three years, (6) That steps be taken, 
in concert with — Governments, to secure the observation of 
the phenomena of all total solar eclipses as faras possible, (7) That 
the experiments necessary to obtain improved instruments to 
record the intensity of solar radiation be: continued, and that 
measures be taken to secure continuous observations with such 
instruments in suitable localities. ur That communications be 
entered into with the Meteorological Council, with the view of 
concerting a plan for investigating with sufficient thoroughness the 
nature and extent of the sup relations between solar varia- 
bility and the meteorology of the earth. (9) That communications 


be entered into with the Kew Committee of the Royal rome 4 
with the view of furthering some concerted scheme for utilising 
records of self-recording magnetographs, 


Society, Mr. 


| 
THE viaduct over the oe Firth is being pushed on rapidly, | 
especially on the English side ; but it will be some time before the 
gap is closed. Both sides will benefit considerably when railway : 
communication is again established. 
| 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


PARIS.—Madame Boyveau, Rue de la Banque. 
BERLIN.—AsHeEr and Co., 5, Unter den Linden, 
VIENNA.—Messrs. GzRoLD Co., Booksellers. 
LEIPSIC.—A. Twizrmzyer, 


NEW YORK.—Tar Wittmer and Rogers News Company, | 
81, Beekman-street. 


TO CORRESPONDENTS. 


with these instructions. 

*,* We cannot undertake to return dranvings or manuscripts; we 

must therefore request correspondents to keep ein 

*,* All letters intended for insertion in THE ENGINBER, or con- 
taining questions, must be accompanied by the name and address 
of the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications, 

‘H. K.—The Landore Siemens Steel Company. Landore, South Wales. 

VoLoan.—There is no such Institution in so as we are aware, 

Seaman (Cronstadt).—Mr. Juvet's address is Canaj ie, Montg Co., 
New York, U.&A. 

W. B. (Hart’s-hill).— You cannot use anything better than hot water for 

i Box's treatise On 


warming the church. 


aLs.- Nothing, however good, which would require a change in 
the system of signalling on our railways has the least chance of being 
adopted. The responsibility entailed by making such a change and getting 
men to unlearn one system—if we may use the words—and learn another 


ge 
wrel. It would not apply to rifles at 
all, (2) The work increases with the length of barrel a t limat. 
Practically the barrel is curtailed by considerations of convenience. The 


new 100-ton breech-loading gun fired at is 27°5 calibres long. 
Krupp has fired a 8°4in.—8°7 em.—gun calibres long. ing 
generally, the same laws apply to rijled guns and small-arms. (8) Destruc- 


tive effect fe proportional to ‘*stored-up work” or ‘ energy" on striking, 
that is Wot where W is the weight, v the striking velocity, and g the force 


of gravity. The actual calculation of remaining velocities is too long to 
give here. The subject is treated of with exam: and tables in the new 
“* Test-book of Gunnery,” by Capt, Mackinlay, R.A., printed cadets 
the Government Stationery-office. The initial velocities of the Martini 
bullet *45 bore and Mauser bullet *485, are 1858/t. and 1526/t. 
velocities at 200 yards are 1074ft. and 1142ft. The Mauser bullet is 
862 grs., the Martini 480 grs. 


PARKER'S PARALLEL VICE, 
(To the Bditor of The Engineer.) 
Sim,—Can any of your readers give me the name and address of 
vices? . W. R. 
London, May 1 


PACKING PEAT. 
(To the Bditor of The Bnaguneer.) 
machen ten on ing and packing turf or bog for stable litter? C. D. 
Belfast, May 21:t, 


ALUMINIUM BRONZE. 
(To the Bditor of The Engineer.) 
Srr,—Can any reader tell me the of the metals for 
al jum bronze, also the flux, an amount of it used for a given 
quantity? Vv. 


IRRIGATION OR SANITARY WORKS IN PROGRESS, 
(To the Editor of The Engineer.) 

Sir,—I should be obliged if any reader could give me information 
on the following subject :—I wish to find some works, such as irrigation 
or sanitary works, or some large construction, sui! for a practical 
course, in a by the sea, and 


NAMES ON CART WHEEL BUSHES. 
(To the Editor of The Engineer.) 

Sir,—Could any of your numerous readers give me any information as 
to the best method of putting the maker’s name on cart wheel bushes 
which are cast vertically? [have tried stamping after the pattern is drawn, 
but find the name does not come out well, as the letters generally clog. 
I should also like the name of any firm who makes letters or stamps for 
this purpose, Perhaps some reader might give this 
tion, as the manufacture of bushes is largely carried on there. 

« Ireland, May 22nd. INQUIRER. 


GINEER can an; 
at the various railway stations ; or it can, if preferred, be supplied direct 
from the office on the following 
early (including double numbers) £0 6d. 


Yearly (including two double numbers) .. .. .. £1 98, Od. 

If credit occur, an extra charge of two shillings and sixpence per annum will 
be made. THe EnGineEr is registered for transmission 

Cloth cases for binding Tur Enoinger Volume, price 2s. 6d. each. 

A complete set of Taz ENGINEER can be had on application. 

Foreign 


scriptions for Thin Pa; until further notice, be 
received at the rates given Row pies Subscribers ying in advance 
at the lashed rates will receive Toe ENGINEER webiy and post-free. 


Subscriptions sent by Post-office order must be accompanied by letter of 


Remittance by Post-office order. — Australia, Belgium, Brazil, British 

Columbia, British Guiana, Canada, Cape of Hope, Denmark, 

France, Germany, Gibraltar, Italy, Malta, Natal, Netherlands, 

juman: ey, Uni tat 

West Coast of Africa, West Indies, Cyprus, £1 16s.’ China, lean 


Remittance by Bill in London. — A Buenos Ayres and 
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practical regularity, but regularity cannot be guaranteed in any such case. 
‘All except weekly advertisements are taken subject to this condition. 
ts cannot be Inserted unless Delivered before Six 
o'clock on Thursday Evening in each Week. 
Ad and the Publishing Department of the 
letters to be addressed to the Editor of Tur Enoinegr, 1638, Strand. 


MEETINGS NEXT WEEE. 

Tax or Crvit_ May 29th, at 8 p.m.; 
Papers to be discussed—‘‘ The Edinburgh Waterworks,” by Mr. f 
Leslie, M. Inst.C E. ‘‘The Waterworks of Port Elizabeth, South Africa,” 
by Mr. John Gamble, M. Inst. C.E. ‘The Water Su: of 
Peter’ ” by Mr. John Addy, M. Inst. C.E. Wednesday, Ma‘ 
from 9 to 1 p.m.; The President's conversazione at the South Kensington 
useum, 


Socrety or Arts.—Monday, May 28th, at 8 p.m.: Cantor Lectures, 
"Secondary Batteries and the Electrical Storage of Power,” by Professor 
Oliver J, Lodge, M.A., D.8e. Leoture IL. — Uses of the ba 

practice. bora‘ purposes, ve er. Action as a regu- 
energy. Lighting of water-power, 
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tteries. Tuesday, 29th, Colonial 
Section, “ Queensland : its and by Mr. Arthur J. 


ion, 

Stanesby. Mr. W. T. M Torrens, M P. preside. Wednes- 
day, Mey 80th, at 8 p.m.: Twenty-third ordinary meeting, ‘* 

tive Claims of Etching and wing to Rank as Fine Arts,” by Mr, F. 
' Haden, F.R.C.8. Sir Rutherford Alcock, K.C.B., will preside. 
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PUBLIC TRIALS OF AGRICULTURAL MACHINERY, 


A poticy has of late years been me by some of the 
older firms of agricultural engineers, the wisdom of which 
may be questioned, not only as it affects the well-being of 
those firms and the makers of agricultural machinery gene- 
rally, but as it influences the development of a very impor- 
tant branch of engineering and those who are its patrons. 
The last-mention mere pv the most cause for con- 
cern as to the tendency of this policy; but there are many 
others who have little less reason for urging that they are 
working under an unsatisfactory influence in the 

ment of the affairs of the national society which in 
former years did so much to place English agriculturists 
tural machinery manufacturers in the highest 


and agricul 
position. 

Until less than ee ago the Royal Agricultural 

Society of England held a position, chiefly owing to its 

matic yearly trials, which caused it to be regarded by all 

the world as the index of progress in the construction of 


, | all the implements and machinery ue by the farmer. 


Its sphere was the encouragement of the combination of 
—— with science or science with practice, and it ful- 
ed its duties, The functions of the position which it 
arrogated to itself were carried out, and with the result 
that development in the design and construction of 
the tools of agriculture made remarkable advances. 
Of the stimulating effect of the Society’s grant trials 
the records of invention and improvement between the 
years 1840 and 1870 give ample testimony, while during the 
past few years pro, has been very slow, and real 
novelty almost ni. Individual firms have brought out 
many improvements in design and workmanship, but none 
have been strides such as those which were formerly 
the result of a vigorous competition for the first prize 
offered by a great national society. It is not that there is 
no room for great strides or for novelties and really valuable 
improvements, for several in an undeveloped state may be 
pointed to now; valuable things which no maker looks 
be oe as claiming any more than that desultory attention 
which is given to things which are rarely finished, because 
the stimulus of a competitive trial and its resulting fame 
all over the agricultural world have no existence. The 
adoption of the idea that things are good sone and that 
the ideal of the agricultural enginee: is to be able to go on 
manufacturing farm machinery as a Birmingham manu- 
facturer makes pots and pans year in and year out, con- 
demning all changes and competitive trials as expensive 
nuisances, may at first sight appear to be the proper 
policy for the well-known firms who have by the aid of 
competitive trials reached world-wide fame, and now wish 
them discontinued because they interrupt the lifeless 
uniformity of repetition manufacture; but it is very ko 
tionable whether this is not a policy just as suicidal for 
the older firms as injurious to the younger firms which the 
licy is supposed to keep in the background. It pays well 
fnatinen, ut in the long run no firm can afford to live upon 
its reputation, In m ical engineering, change is so 
constant, and the means of placing improvements before 
the public are now so extensive, that young firms quickly 
acquire public recognition; and a proof that the policy of 
resting upon laurels of victories won in days gone by does 
not pay, is found in the very rapid growth of some of the 
younger firms, and the slow growth of some of the older 
firms, It is well known that the influx of business which 
followed gaining a first prize of the Royal Agricultural 
— in competitive trials, years ago, was enormous ; and 
though the cost of the experimental work which preceded 
the trials was often very great, it was as nothing com 
with the value of the business which followed a first or 
second prize, 

The policy to which we have referred has, however, 
sufficiently prevailed to have had a retrogressive effect on 
the working of the Royal Agricultural Society. For 
several years competitive trials have been discountenanced, 
few competition prizes offered, and remarkable improve- 
ments have gradually grown co opr: f fewer. The 
last engine trials were at Cardiff, in 1872. Thrashing 
machines have received no trials worthy the name since 
the same date; steam cultivation has received no such 
encouragement as in former days, and the trials at Carlisle 
in 1880 have not been followed by the stimulus of a 

roffered prize, as it should have been after what was 
ome orward then. Reaping machines have been 
made the subject of rp Rg with the most profitable 
result to the winner of the first prizes ; profits which are, 
however, to a great extent shared by this country, to 
which his success brings trade and money from abroad 
where it would otherwise have remained. Generally, 
however, the annual meetings of the Society have alto- 
gether lacked the enthusiastic interest which they formerly 
excited ; and the development of engines and 
machinery has been left to individual manufacturers, 
encouraged only by the expectation of that increased busi- 
ness which the introduction of a useful improvement 
usually, though perhapsslowly,ensures. Progress has, there- 
fore, been anything but remarkable, and certainly not what 
it would have been under the old management of the 
Royal Agricultural Society. New sources of demand 
for engines have made even the younger firms to a con- 


ttery | sidera tea action the Society ; 


but the Society’s trials were not established for the 
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benefit solely of the manufacturers. They ‘were 
especially with a view to improvement for 
the advan of agriculture; but the Soci has 
fallen back from its position as leader, and to the dis- 
advantage of trade in agricultural engineering, to say 
pearicon Sy the loss to agriculturists. ver may be 
the feelings of the number of manufacturers with 
respect to competitive trials, there can be no doubt of 
their fostering value; and — engineering firms that are 
now indifferent to them would clamour for trials if trade 
were less brisk. . Even under present conditions, however, 
it is well known that not a few firms are complaining of 
the policy adopted by the pry € as one which is most 
detrimental to the interests of the Society and to home 
and foreign trade; unfair to manufacturers 
though especially favourable to a few, and one which 

for action on the part of the Society as a whole. When 
it is asked why are there no trials, for instance, of steam 
engines, the answer given is usually that it is the result 
of the present constitution of the Council of the 
Society. It certainly is not because the steam engine 
at Cardiff was perfection, and that nothing has been 
done since to an economical simple engine 
in the hands the farmer, The high results of 
the Cardiff engines were obtained by means of more or less 
complicated mechanism and ial boilers, which every- 
one knows never find their way on to the farm. The duty 
obtained by a racing engine is not necessarily any indica- 
tion of the economy obtainable by the common commerci 
engine made by the maker of the racer; and this fact alone 
is sufficient ground for demanding trials of modern engines, 
and especially of the compound engine, which promises to 
give, with simple mechanism, an engine of less weight and 
equal in economy to the elaborate engines tested at Car- 
diff. It is, however, quite unn to mention the 
different implements in which improvements have been 
made or are much required, and which should receive 
special attention on the of the Society if it is to 
remain the representative institution of those interested in 
agriculture generally. If the Society is to be looked upon 
as waning in influence and vigour, and unlikely to return 
to a full sense of its duties, it becomes a matter of some 
importance for the large number of agricultural engi- 
neers and others, who know the high value of well- 
conducted and complete public trials, to consider the 
advisability of forming themselves into a body for the 
purpose of carrying on the work so well begun by 
the Agricultural Society. It is a great pity that a 
Society which has occupied a position of such national 
importance, and has conferred such great benefits on the 
agricultural community generally, should lose its in- 
fluence and be unable to carry on the work which was so 
well appreciated all over the world. It is not, however, 
simply a want of funds which has caused the Society as 
represented by its Council to fall from its high position. 
Reform is needed, and that reform in the Coun It is 
impossible for the affairs of a prize-awarding Society to be 
carried on in the interests of those it represents while its 
Council is largely composed of members themselves inte- 
rested in the awards that should be made. Without 
mincing matters, it may at once be said that there are too 
many members of oe firms on the Council, and so 
long as engineers who might be advantageously or dis- 
advantageously affected by the encouragement by’ trial 
of improvements in agricultural machinery take a 
minent part in the 
that work cannot be fairly or properly done. Some 
engineers on the Council there should be, but they 
should not be makers of Prema machinery. It remains 
to be seen whether the Society as a body will wake up to 
a proper comprehension of its duties with respect to the 
composition of its Council, or whether it will be necessary, 
in the interests of agriculture and of agricultural engi- 
neers, to form a new body to carry on the work which the 
the old Society would, under proper management, be the 
most competent to do, 


ELECTRIC LIGHTING. 


Mr. Crompron’s letter, published in our last impression, 


is a valuable contribution to the momentary literature of 
electricity. It so happens that what is true of electricity 

ily e into the regions of the apparently impossible. 
But the letter in quaatiins tells us what i been most 
recently effected in incandescent lighting, and calls atten- 
tion to the want most felt at the moment by electricians. 
it will not have failed to strike our ers that Mr. 
Crompton’s large experience oe yen boc him to desire 
any great improvement in or dynamos, or engines. 
He wants better carbons; that 7 to say, for eco 
lamps, carbons with a yet higher resistance than has yet 
been got, and for arc lighting an altogether better material. 
It is well that olectricians of experience should Ogg 
what they want in order that they may be supplied. We 
have already pointed out that high resistance in incan- 
descent lamps is desirable. Mr. Crompton admits this, 
but he wants it for a reason different from ours. Mr. 
Swan has already succeeded, it appears, in making fila- 
ments with a resistance of 360 ohms, requiring a current 
with an electro-motive force of 160 volts to work them. 
The advan 
enormous 


tension the greater will be the proportion visible 
rays produced with a given expenditure of power. 
Further experiment is required to demonstrate tlie 
truth or hood of this proposition. But waiving 
this point, and ourselves to Mr. Cromp- 
ton’s statement, it will seen that such lamps as 


pro- 
ement of the Society’s work, 


consider the question the prevention of fires in theatres repor 
e. 
#,* In order to avoid trouble and confusion, we find it necessary to 
public, and intended for insertion in this column, must, in all ; 
cases, be accompanied bya large envelope 
writer to himself, and bearing a 1d, postage stamp, in order that ; 
answers received by us may be forwarded to their destination. Po 
No notice will be taken of communications which do not comply ——— 
8 y you with most of the information you will need, For the rest we 
shall be to with on points. 
oe e great to be incurred by any set of railway officials. 
| 
ADVERTISEMENTS. 
*,* The charge for Advertisements of four lines and under is three shillings ; 
for every two lines afterwards one shilling and sixpence ; odd lines are 
charged one shilling. The line averages seven words. When an advertise- $ 
ements from country musi accompani t-office 
in pa t. Alternate advertisements will 
lamps, as compared with those of lower resistance, in the ; 
weight of the wires required to transmit the current. aes 
This we have, of course, foreseen and admitted; but we 
venture to go further, and say that it is possible that a 
eee still further re 7 be gained. It is known, for 
example, that of all the light rays given out by the incan- 
descent carbon, but a very po percentage are visible, 
the remainder being invisible rays at the end of the 
7 There is reason to believe that the - the 
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Mr. Swan has recently made go a long way to render the 
orders of the Board of Trade obsolete. It will be remem- 
bered that 200 volts is practically the maximum tension 
which will be allowed by law; but it is by no means im- 
possible that lamps will be made requiring 300 volts to 
work them, and it is quite clear that even 160 volt lamps 
cannot be worked at all in series with only a 200 volt 
current. Up to the present it has been found eminently 
convenient to work three or four incandescent lamps in 
series ; butto do thisin future will demand lampsof low resist- 
ance. To make what we wish to convey clear to those of our 
readers who are not versed in electricity, we may explain 
that when lamps are worked in series a given current 

3 successively through two or more lamps, each of 
which will take up a portion of the energy in the current, 
leaving the quantity unaltered. Thus, if we have three 
lamps, each with a resistance of 50 volts, set one 
after the other, we must have a total energy of 
150 volts to overcome the resistance. Let us suppose 
that we have a given quantity of water available with a 
head of 150 lb., and that we have three water pressure 
engines. The first works against a resistance of 50 lb. on 
the square inch, and delivers its water to the second, also 
working against a resistance of 50 1lb., and soon. It is 
clear that the water in the first engine will virtually lose 
head equivalent to 50 Ib., and the pressure in the second 
will only be 100 lb. In this engine, again, 50 lb. will be 
lost, and the water will be delivered to the third with a 
vertical head equivalent to only 50 1b., while from the 


~ last engine it will flow away without any head at all. For 


the water substitute electricity. For the pressure in 
pounds or head in feet substitute electro-motive force in 
volts; and for the water pressure engines substitute 
electric lamps, and the illustration is complete. When 
working in multiple arc, we have a case similar to that 
which would be presented if we used three water pressure 
engines side by side, all fed at once from the same main, 
in which the water exerted a pressure of 50 Ib. on the 
square inch, The water would be delivered from each 
engine without any pressure. A moment’s thought will 
show that to get the same power three times as much 
water must be used at one-third of the pressure, and that 


. three mains would be needed instead of one. With water, 


if the pressure were obtained by head, the whole quantity 
of main would be the same, because the vertical height 
would be 300ft., say, in one case, and 100ft. in the other; 
but with electricity the extra force would be obtained by 
using finer wire and more of it in the dynamo; but the 
saving in conductors would be greater by far than the loss 
on dynamo wire. Very considerable inconvenience and 
much expense will be incurred if three incandescent lights 
at least cannot be worked in series; and so great is the 
advantage gained from high tension that we may say that 
one firm has now in hand a dynamo to give 45 ampéres 
with an electro-motive force of 1200 volts, which is far in 
excess of anything yet used in practice. We have no 
doubt that the statutory limitation to 200 volts will be 
withdrawn; but the fact that the necessity for its repeal 
should already be announced, points strongly to the fact that 
electrical discovery and improvement are travelling at a 


stremendous pace. " The impossible of to-day is the obsolete 


of to-morrow. 

Concerning arc lighting we do not quite agree with Mr. 
Crompton. Had he mole himself familiar with the work- 
ing of the Brockie lamp last winter at the Crystal Palace 
he would not have said that all lamps were on a dead level 
of flickering uniformity. Mr. Brockie, at all events, 
managed to get hold of carbons which did not flicker. 
Furthermore Mr, Crompton ought to be aware that any 
fairly good carbon can be used either so as to flicker and 
make a noise, or to give a perfectly silent and steady light. 
The conditions are quite easy of attainment. At pleasure 
the carbons can be made to “ roar” and flicker, or to burn, 
as we have said, in perfect silence and without a twinkle. 
To maintain. this condition requires, we admit, a very 
sensitive lamp; but the means of attaining the required 
end are, we should suppose, well known to an electrician 
of Mr. Crompton’s experience. It is impossible to describe 
on paper how the desirable end is obtained, but we may 
say that, so far as our experience goes, it has very 
little to do with the length of the arc, so long as there 
are no “mushrooms” on the carbons, and the dimensions 
of these last are mag proportioned to each other. Of 
course good carbons are needed. Siemens’ soft-cored 
carbons will burn in almost perfect silence, and without 
flickering. They give a beautiful white, mellow light, but 
they are too expensive, both in first cost and because of 
the rate at which they burn, for general use. There is 
plenty of rubbish in the shape of carbons in the market, 
and this ought to be rigorously excluded. Unfortunately 
competition is already beginning to work mischief, and 
companies which should know better buy carbons which 
are bad because they are cheap. Mr. Shearer’s letter, 
which will be found in another page, contains news too 
good we fear to be true. The so-called flexible carbons 
are simply charred cord or lamp wick. We do not know 
the precise details of manufacture, but the general prin- 
ciple is obvious. The zord is soaked in sugar, glucose, or 
some other carbonaceous matter, and heated in retorts. 
No doubt it can be burned to give a brilliant light, but 
our correspondent is quite silent concerning the enormous 
rate at which it is consumed. We have to deal with a 
bundle of small filaments, offering a large surface for 
oxidation. No lamp has yet been devised to burn these 
flexible carbons, and it will be seen that the problem of 
constructing such a lamp with a very rapid, continuous, 
variable, feed is one of great difficulty. 

At present a lull has fallen on the sea of electrical specu- 
lation. It is well known that certain companies must go 
down before electric lighting can be put on a satisfactory 
commercial basis. The time is not far distant, however, 
when the stage will be cleared, and the curtain will rise 
on a new act. There is a great future before electric 
lighting, but electric lighting must in the first place find 
its own level, Extravagant speculations have been indulged 
in, and these were certain to be disappointed. Electricity 
has to compete with a powerful rival in gas, whereas gas 


had practically no rival at all. To ask a town which has 
already incurred an expense of fifty or a hundred thousand 
pounds on aan ae &c., to shut up the gasworks and 
expend another large sum on putting down electrical plant, 
is to expect a great deal. It must be first shown that very 
important pecuniary advantage will accrue to the town. 
This is the main factor in the whole affair, and for this 
reason we insist that no pains should be spared to reduce 
the first cost and the powerneeded. Electric lighting got 
long since out of the apereneniel stage; it is time now 
that effort should be e to perfect it commercially. 


WATER-GAS., 


Mr. SuTHERLAND’s paper read last week before the Iron 
and Steel Institute serves to recall attention to a very old 
invention—an invention so full of promise that large sums 
have been spent on its development by sanguine capitalists, 
while it has served as a medium in the United States for 
more than one swindling transaction. It does not follow 
by any means that because an invention has been misused 
and misunderstood for a quarter of a century or more, it 
should be a completely worthless thing ; and it may even be 
admitted that there is enough.in the water-gas idea to 
entitle it to respectful consideration. Indeed, there is 
some reason to believe that, properly carried out, the —— 
of making water-gas may be found useful if not profitable ; 
and we propose to explain here what water-gas is, what are 
the uses to which it may be applied, and to indicate the 
position which the manufacture at present holds. 

Water, as is well known, consists of hydrogen and 
oxygen combined, in the proportion of two of the former 
to one of the latter. The gases have a great affinity for 
each other, and readily combine if, when mixed in the 
proper proportions, a light is applied to them. If, how- 
ever, the mixture be highly heated throughout, no combi- 
nation will take place. The precise point at which this 
result takes place, known as the temperature of dissocia- 
tion, has not been certainly determined, It is between 
3000 and 4000 deg. Fah. There is reason to believe that 
the mere highly the gases are heated, below this point, the 
less is the affinity which they have for each other. At tem- 
peratures of about 2000 deg. the affinity of oxygen for 
carbon is much greater than its aflinity for hydrogen. If, 
therefore, a current of steam is passed through a coke fire, 
the steam will be decomposed, the oxygen will fly to the 
coke, and hydrogen will wap free. Now, hydrogen is 
the most powerful heating agent we have. It is more than 
four times as effective as carbon, for while 1 lb. of the 
latter will evolve heat enough to convert 15 lb. of water 
from and at 212 deg. into steam, 1 lb. of hydrogen under 
the same conditions will evaporate 64°2 lb, of water. Nine 
pounds of steam contain 8 lb. of oxygen and 1 lb. of 
hydrogen; so that for each pound of steam decomposed 
= 713 Ib. of 
water. Bearing these facts in mind, we are in a position 
to arrive at the value of the process in a commercial sense. 
It must not be forgotten, however, that the hydrogen is 
useless as a lighting agent. Now, to make a pound of 
steam will require, with ordinary boilers working with 
cold feed-water, say, one-eighth of a pound of coal ; 
but the hydrogen in each pound of steam would evaporate, 
as we have seen, 7°13 1b. of water. Consequently, a pound 
of will produce hydrogen—* water-gas”—enough to 
make 7'13 x 8 = 57°04 lb. of steam; and, so far, the eco- 
nomy of the process appears to be enormous. When, how- 
ever, we examine what goeson in the generator, or disassocia- 
tor, we find that the whole of the economy disappears. Ina 
word, as much heat is expended in separating the two 

ases as they can subsequently give out again by recom- 
ining. The oxygen supplied by the steam is sufficient in 
amount to burn sos * 3 lb. of carbon to carbonic acid, 


with an evolution of as much heat as would evaporate 
15 lb. of water but as a matter of fact it is found to be in 
practice as in theory quite impossible to make the process 
continuous. The passage of the steam through the white- 
hot coke cools this last down with great rapidity. In 
practice the cupola is urged by a fan for about 15 minutes; 
then the steam is turned on for 5 minutes, and so on. The 
production of hydrogen to be used as fuel in this way 
must be extremely expensive. The work done in dis- 
association cannot be performed without some loss of fuel 
beyond that theoretically necessary, and the hydrogen 
cannot be recombined—burned—so as to give out its full 
effect. Loss and waste of energy attend every step in the 
process, and hitherto for this reason all attempts to use 
water gas alone as fuel have been failures, 

In the Siemens gas furnace, air is admitted to coal or 
coke sufficient to produce an imperfect combustion. Each 
pound of coal is supplied with about 6b. of air, and the 
result is 2°33 lb. of carbonic oxide, C O, mixed with 4°7 lb. 
of nitrogen, which has no effect of any kind, save to act’as 
a diluent, and reduce the heating power of a given 
volume of the mixture. The nitrogen, of course, finds its 
way in with the oxygen in the form of atmospheric air. 
If, however, we send in steam only, the oxygen of the 
steam will combine with the coke,and each pound of this will 

roduce 2°33 lb. of CO; and we shall thus have a mixture of 

ydrogenand CO quite free, ornearlyso,fromnitrogen. The 
precise proportion of the two will vary in practice, as will 
readil understood by those who have had much to do 
with furnaces. But the gaseous mixture thus produced is 
an admirable fuel for many purposes, and is possibly on 
the whole not much more expensive than the gas made in 
the Siemens producer—at least we are given to understand 
that it is not; and it certainly enables small coal, which 
would otherwise be totally useless, to be made available for 
aagoaage Sve extremely clean and intense heat, as explained 

y Mr. Sutherland. In the United States a determined 
effort has recently been made by a Dr. Holland to utilise 
the system in propelling locomotives. The descriptions 
which have reached us of the Holland furnace are not so 
clear as we would wish, but it is easy to understand 
the general features of the arrangement as fitted to a 
shunting engine on the New York, Lake Erie, and 


we can obtain gas enough to evaporate 


fire-box, ept at a very high temperature. Into 
this retort is poured heavy petroleum oil, drop by 
drop. The heat instantly converts this into gas, pre- 
sumably a rather dense hydrocarbon. Steam is 
into the retort also. Its oxygen is seized by the carbon, 
and the result is a mixture of CO and H, which can after- 
wards be burned in jets in the fire-box. It is claimed that 
no contraction of the blast pipe is necessary, and .so no 
back pressure is set up; that no sparks are emitted, and 
that so clear is the flame a white handkerchief may be 
held over the chimney without being blackened—all which 
we can well believe. The heat can be regulated at will; 
the fire can be started in five minutes and put out at once. 
The fire doors are never opened, and the evil of contrac- 
tion due to rushes of cold air is quite avoided. We under- 
stand that the locomotive “ Dr. Holland,” above referred 
to, has been used in working passenger trains as 
well as in shunting operations for more than twelve months 
with perfect success. It may at first sight seem that we 
have here our old friend the petroleum furnace in a new 
ise, but there are, we think, substantial differences 
tween the two. It remains, of course, to be seen 
whether the Holland system will bear the test of constant 
hard work. 

Our readers are now, we hope, in a position to form 
their own opinions concerning the value of water-gas as 
fuel. The essential feature in the whole process, the fact 
never to be lost sight of, is, that the value of the gas asa 
heating agent must be less than that of the fuel expended 
in producing it. Thus in Mr. Holland’s engine, absolutely 
nothing is poe by sending steam into the retort save 
that the hydro-carbon gas is so much further enriched with 
hydrogen that it can readily be burned without the evolu- 
tion of smoke or the deposit of soot, which would otherwise 
be an extremely difficult operation. 


THE PRESERVATION OF MEAT BY CARBONIC ACID, 


Since 1874, when Professor Kolbe, of Leipzig, first published 
his results on the antiseptic action of salicylic acid, he has 
made many efforts to apply this acid to the preservation of meat, 
but he has invariably found that after the lapse of a few days an 
unpleasant flavour has been developed, which is not that of 
putridity. If putrid changes be noticed it is a sign that sali- 
cylic acid is in insufficient quantity, for where it has turned 
putrid the meat is found to be no longer acid, but alkaline. This 
leads to the assumption that meat is protected from change by 
acids, even by gases of that kind; and in fact it was noticed that 
beef—from 2 to 5 kilogs. being taken—when placed in an 
earthen vessel and loosely covered with a wooden cover 
was long preserved from putridity if the bottom of the 
vessel contained some hydrochloric acid, nitric acid, or aqueous 
sulphurous acid, The meat, however, no longer had the taste 
of fresh meat, but of such as had long lain in ice. Experiments 
were therefore made with carbonic acid, and these proved highly 
successful. The meat was placed in a cylinder of metal plate, 
and suspended from a rod which crossed the upper part and the 
lower part. A small tube serves to admit a current of carbonic 
acid from a Kipp’s apparatus. The lid, which rested in a circular 
trough of glycerine, was traversed by a similar tube in its centre, 
and both tubes could be closed with india-rubber tubing and 
screw taps as soon as sufficient carbonic acid gas had traversed 
the apparatus. At the end of seven, fourteen, and twenty-one 
days it was found that the meat was still quite good, and the 
soup prepared from it was in every respect excellent. At the 
end of the fourth or fifth week the meat thus preserved in the 
gas was still quite free from all putridity; but the broth 
prepared from it no longer tasted so well as fresh bouillon. 
The experiments were not extended over a longer time. Carbonic 
acid is thus shown to be an excellent means of preserving beef 
from putridity, and of causing it to retain its good taste for 
several weeks. Mutton does not preserve so well. In eight days 
it had become putrid ; and veal is by no means so well preserved 
as beef. The comportment of beef inan atmosphere of carbonic 
acid, to which carbonic oxide has been added, is curious. A 
number of cylinders were filled in the usual way with such a 
mixture and opened at the end of two or three weeks; in each case 
the flesh had the smell and taste of pure good meat, but it was 
not of the grey colour which meat preserved in carbonic acid 
gas gradually takes, but appeared in the interior, as well as on 
the outside, of a bright flesh-red colour, and on the surface here 
and there there were white round masses of fungoid growth of 
the size of a 20-pfenning piece, which were removed with the 
slightest rubbing. The fiesh lying just below these was found 
to have the same bright red colour as that already described. 
Meat which had been for three weeks in such a gas mixture gave 
a broth which, in good taste and freshness, could hardly be dis- 
tinguished from freshly-made bouillon ; and the boiled meats 
could not be distinguished either in appearance or taste. The 
property of carbonic acid to preserve meat suggests a use for 
the large supplies of this gas evolved from the earth in many 
localities. And it is as interesting to determine in how far 
the gas could be of service as an antiseptic during surgical 
operations. 


SOLAR SPECTROSCOPY DURING THE RECENT ECLIPSE. 


Ar a recent meeting of the Royal Society Dr. Schuster gave 
an illustrated description of the arrangements made for obtain- 
ing photographs of the eclipse of the sun last May in Egypt, and 
some of the results achieved by Captain Abney, F.R.S. The 
general appearance of the corona seemed to the naked eye of 
Dr. Schuster not to have been strikingly different to that 
of the two previous eclipses, either in brilliancy or extension ; 
but the photographs revealed very essential differences. Some- 
time observations were made at the first and last contact, and the 
length of the eclipse was measured to be 74 seconds. Three 
photographs of the corona itself with different times of 
exposure, viz., 3 seconds, 11 seconds, and 23 seconds, showed 
a gradual increase in the extension of the corona. Care 
had been taken to fix, by means of a wire stretched 
across the camera, the position of the corona, and it was believed 
that the orientation was accurate within probably a quarter of a 
degree. The photographs showed the prominences very well, 
and confirmed the distinction which had been drawn between 
the inner and outer corona. The shape of the corona was very 
irregular. In addition to the long equatorial rifts, short but 
sharp rifts appeared near the sun’s poles. At times of great 
solar activity these rifts were not seen, nor was there any 
symmetry whatever in the general outline of the corona. 
During the present eclipse the photographic impression of one of 
the rifts reached to a distance of 1°4 solar diameters away from 
the sun’s limb. As regarded form and general appearance of the 
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streamers, two points deserved especial notice. One was the 
remarkable curvature of some of the coronal rays. The rays 
seemed in many cases to start almost tangentially the sun’s 
limb ; sometimes these were wider near the sun's limb, contract- 
ing as their distance increased; some of the rifts, however, 
spread out in a fan-like fashion. The second point to be noticed 
was the transparency of the streamers; in two instances at 
least there could be traced structural details through the luminous 
streamers. The position of a comet which appeared during 
totality could be accurately fixed by means of the photograph. 
Some interesting results were obtained by means of the prismatic 
eamera. The strongest impression oh the prominences was 
obtained in the ring corresponding to the calcium lines H and K. 
The hydrogen lines Ha (C) HS (F) Hy (near G) and Hé all 
appeared in the strongest prominence; one prominence was 
especially rich in violet light, and showed Hy and Ha stronger 
than two adjacent prominences, which in their turn showed a 
greater intensity of H8. This could be explained by supposing 
that the first-mentioned prominence was hotter than the other— 
an explanation which was confirmed by the fact that it showed a 

t number of lines reaching far into the ultra-violet. The 
ine (A = 5875) known generally by the name of D* was also 
represented in prominence, and a very weak impression of one 
prominence corresponding to a wave length 5315 (K 1474) could 
be seen. One of the prominences showed two lines in the infra- 
red; one of them corresponding very likely to A = 8240, the 
other was beyond the limit of the normal spectrum published. 
The yellow ring was much fainter than the green one, but more 
uniformly distributed round the surface of the sun. An 
instantaneous photograph taken about five seconds after the end 
of totality showed the prominence still, and also at the cusps 
short extensions corresponding to the hydrogen lines, and due, no 
doubt, to the higher parts of the chromospheric layer. The 
photograph taken with the spectroscopic camera showed close to 
the sun a strong continuous spectrum reaching from F to a place 
beyond A 3490 in the ultra-violet. Traces of the continuous 
spectrum in the region near G could be seen upa height of 1°47 solar 
radii on the southern side of the solar disc, and to a height of ‘9 
of a solar radius on the northern side. A strong prominence 
which was cut 7 the slit gave a complicated spectrum. The 
calcium lines, and especially the lines H and K, stood out pro- 
minently. Then, as might be expected, all the broader lines 
were he tone including those of the ultra violet. Some un- 
known lines brought up the total number of lines photographed 
to 29, About 30 of the coronal lines have been measured. Two 
pane lines in the ultra-red have been discovered, and it 

been proved that the green line of the corona was a line 
specially belonging to the corona. Twenty-nine lines of the pro- 
minence have been photographed, and the great importance 
which the metal calcium plays in solar eruptions has been em- 
phasised. As regards the corona, it was pointed out that only 
one line had hitherto been well determined and accepted as a 
true corona line, though one or two more had been suspected. 
Tacchini determined the position of four true corona lines in the 
red. The English have been enabled to photograph and measure 
about thirty additional lines ; thus it can be seen how an eclipse 
of only seventy seconds’ duration can be made to yiell im- 
portant information. 


LOCOMOTIVE ENGINE DIAGRAMS, 


Ir is well known to those who have given the subject atten- 
tion that in quick running engines the pressure on the crank pin 
is not expressed by that on the piston. At the beginning of the 
stroke the pressure is greatest, but the piston, connecting rod, 
&c., undergoing acceleration, absorbs energy, and the crank pin 
does not experience the full effect of the steam. During the 
latter half of the stroke the steam is falling rapidly in pressure, 
but the piston-rod and connecting rod are moving at a reduced 
—_ and therefore restoring energy, so that the pressure on 

e crank pin is kept up. Furthermore, we have to consider the 
effect of compression. Our contemporary, the Railroad Gazette, 
sums up a sensible article on valve gear for locomotives, after 
dealing with these questions, in the following words :—“ The 

roblems, then, which are presented to our readers are— 

1) What kind of an indicator diagram should we have when the 
engine is working most effectively with expansion ? (2) What kind 
of a diagram will best fulfil these conditions and also use steam 
most economically ; and (3) How can we secure the most uniform 
rotative effect on the cranks when working steam full stroke or nearly 
so?” Weshall be glad to see these questions discussed in our corre- 
spondence columns. It may be well to explain that by the 
words “ most effectively” in the first query, our contemporary 


refers to the fact that there are certain grades and speeds at | d 


which an engine will do most work on a given consumption of 
fuel, but these need not be the conditions under which 
least fuel is burned per horse per hour. Thus, for example, a 
locomotive might be most economical per horse-power when indi- 
cating but 100-horse power, but it would then run but very 
small trains at slow speeds, which would not at all answer the 


purposes of its owners. The questions are ingeniously framed, 8 


and we commend them to the attention of our readers. 


BASIC BESSEMER STEEL. 

WE understand that plates made in the Bessemer converter by 
the Thomas-Gilchrist process at Witkowitz, in Moravia, were 
recently sent to the Austrian Lloyd’s Registry, at the request of 
that authority, to be tested as to their suitability or otherwise 
for boilermaking and shipbuilding purposes; and that when they 
had been exhaustively tried, they were pronounced to have 
stood very satisfactorily all the tests required by the Lloyd’s 
committee. Such a result should be encouraging to those steel- 
makers who are preparing to make by this process plates for 
use in British boiler and ship yards, Authentic returns of the 
production of basic steel by the seventeen firms who are 
making it show that the annual outturn is at the rate of 558,800 
tons. In the six months ending with March the precise tonnage 
was 279,400. It was made to the extent of 57,911 tons by the one 
firm in England; 5962 tons by the two firms in France; 12,786 
tons by the one firm in Belgium ; 152,479 tons by the nine firms in 
Germany; 37,476 tons by the three firms in Austria; and 
12,786 tons by the one firm in Russia, The make by Messrs. 
Bolckow, Vaughan, and Co.—the one English firm at. present 
working a basic plant—is, it will be seen, at the rate of 9651 
tons per month. This is considerably over three times the 
average make per month by individual German firms, and the 
German firms, the foregoing returns show, are not only the 
largest producers of this class of steel in the aggregate, but also 
the largest producers, per individual firm, of all the continental 
firms who have adopted the system. 


COAL FOR WATER PUMPING. 


A STATEMENT of the water pumped and the coal consumed in 
doing the work of pumping has been compiled by the 


Stockton and Middlesbrough Water Board. It appears from that 


‘statement that in the seven weeks from the commencement of 


the Board’s year there were pumped 440,686,000 gallons of 
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water, for which over 836 tons of coal were used, or about 4°25 Ib. 
of coal per thousand gallons of water. In the corresponding 
period of 1882 there were pumped 420,680,000 gallons, at an 
expenditure of over 814 tons of coals, or about 4°49 lb, of coal 
per thousand gallons. Another table shows that over the same 
period the actual cost of engine expenses and filtration was 
*294d. per thousand gallons—an amount that is considerably less 
than that paid for that service a few years ago, It is evident 
that this latter amount must vary from time to time with the 
price of coals; but that in the former comparison, it is the regu- 
larity of the work, the class of coal, an@'other details that could 
make the expenditure of coal less than that of a previous period 
for a similar kind and extent of work. We have previously given 
in THe ENGINEER extracts from the records of this Board show- 
ing valuable points in the details of working. It would be well 
if these could be extended, and if we could have similar details 
from other works it would greatly aid in the decision of the ques- 
tion as to what kind of coals is the best: for use in water pump- 
ing, and what is the maximum work that may be extracted 
from a given quantity of coal. 


LITERATURE. 


The Practical Steam Engineer's Guide on the desiyn, construction, 
and management of American stationary, portable, and steam 
Jire engines, steam pumps, boilers, injectors, indicators, governors, 
pistons and rings, safety valves and steam gauges. For the-use 
of engineers, firemen, and steam users. By Emory Epwarbs. 
Philadelphia, Con.: Bird and Co. London: Sampson, Low 
and Co. 1882. 8vo. 420 pp. 

Practica: The word is so often used to cover a multi- 
tude of sins and shortcomings that suspicion arises imme- 
diately one sees it used in this connection. “ Practical 
steam engineers” is, however, in this case explained as 
meaning those who run steam engines, pumps, and so on, 
the word “ engineer” being used in America where we 
should use “driver.” With this explanation, the purpose 
of the book may be easily gathered. It isintended to give 
engine-drivers and others of the artisan, or steam-using 
classes, an intelligent idea of what goes on in a steam 
engine or pump, and why they are made as they are. For 
this purpose algebraic formule are dispensed with, and 
questions such as the value of expansion, mean and 
terminal pressures, explained by the use of written rules 
and — arithmetic. This method of treating the sub- 
ject is always attended with some difficulty, and the author 
of this book shows that it is not an easy thing to talk down 
to the level of those he addresses. The philosophy of the 
working of the steam engine is rather mixed up with 
mechanics, and such questions as “latent heat” are treated 
with too much brevity and not sufficient accuracy. The 
meaning of specitic heat is explained out of sight by refer- 
ence to specific gravities, 

Oliver Evans, an American, is credited with the in- 
vention of the high-pressure steam engine, for which he is 
said to have applied to the Pennsylvanian Legislature in 
1786 for a patent, but was refused. The drawing given of 
an engine made by him in 1800 is very much like one of 
Trevithick’s early engines ; but the Cornish inventor is not 
supposed to have hit upon the use of high pressure steam 
until 1796, though he seems to have really made engines of 
this class before 1800, and was thus before Evans. The 
steam engine is explained by reference to perspective and 
sectional views of American engines, many of which are 


very good, the greater part of the text being descriptive |‘ 


pure and simple of the engines by different makers, many 
of whose names appear in the engravings. The first en- 
graving given is intended to make clear the working of a 
condensing beam engine, but it is one of the worst en- 
gravings in the book. 

As an illustration of the want of accuracy in the book, 
it may be mentioned that in explaining latent heat the 
author says that the total heat in a pound of steam at atmo- 
spheric pressure is 212 deg. sensible heat, and about 
1000 deg. of latent heat, the sum of the sensible and latent 
heats being about 1212 deg. for all pressures ; and after 
explaining that as the sensible heat increases so the latent 
ecreases, he, when speaking of high-pressure boilers later 
on, gives the total heat of 30 lb. steam as 1190, and of 1201b. 
steam as 1218, These things are not as free from error as 
they should be for the “ practical” man, who will be very 
angry when, reading about boilers, he finds nothing about 
the means of assigning their dimensions, though there is a 
ood deal about what is of importance. For instance, 
under the head of capacity, in the description of the Bab- 
reading under the head of “ capacity,” he findsa paragra’ 
beginning, “The cubical ae of this boiler,” pw 
thinks—oh, here it is—but he reads on, and finds, 
as follows—“ per horse-power is equal to that of the 
best practice in tubular boilers of the ordinary con- 
struction.” Under the head of “ horse-power of boilers ” 
nothing is given which would enable a man to find out the 
horse-power of any boiler. Under “ boiler efficiency” the 
practical man is told that the rate of combustion should 
not exceed 0°3 Ib. of coal ne square foot of heating surface, 
except where quantity of steam is of more importance than 
economy—economy, in this case, being presumably ob- 
tained by reducing the quantity to zero. A chapter is 
given on safety valves, but there is almost nothing in it 
which will make the “ practical engineer” a bit the wiser 
than before he reads it,for it is very much like descriptions 
from safety valve makers’ catalogues. The book is really 
very annoying. It takes its readers round the nuts, 
but never shows him how to crack one. 


THE EARLY HISTORY OF CREWE 
LOCOMOTIVES. 

WE have been favoured, says the Crewe Guardian, by Mr. Allan, 

of Scarborough, formerly a mechanical engineer of the 

London and North-Western Railway—Northern Division—with 


the following interesting communication on the subject of the | i 


early history of locomotive engines, and more particularly those 
manufactured in Crewe. We have to express regret that through 
inadvertence we were led in our t of the opening of the New 
Foundry to attribute to another engineer what appears to be due 
to our present correspondent. Mr. Allan, in a note, writes :—‘‘I 


have been in bad health fora month, and unable to supply you 
with my promiged note, Jam now in better health, at seventy- 


three years, and manage to give the details from memoranda in my 
somata connected with young Crewe.” The following is. Mr. 

‘* My attention has been called to the Guardian and supplement 
of May 20th, 1882, on the opening of the extension works at Crewe. 
Amongst the illustrations in the supplement there is one of @ loco- 
motive engine, which is named ‘One of Mr. Trevithick’s engines 
built soon after the opening of Crewe Works in 1843.’ This is the 
first time I have seen Mr. Trevithick’s name associated with the 
straight axle design of locomotive of the above date or earlier, as 
illustrated in your supplement. As it might lead your ers 
into the error of supposing that Mr. Trevithick designed the engine 
of 1840 or 1843, or claimed to have designed it, I shall be glad 
to give you a few links in the early history of the locomotive and 
some authorities for the same. : 

““My experience of the locomotive ve me! begins at Messrs. 
Stephenson’s, Newcastle, in 1832, where the ‘ Rocket’ had been 
succeeded by the ‘Planet’ type, then building. In 1834 Messrs. 
Forester, of Liverpool, put their first logomotive on the Liverpool 
and Manchester Railway, which had my attention for some time. 
The same year I went to Ireland with the first locomotives for the 
earliest Irish Railway—the Dublin and Kingstown—having charge 
of them during a year’s maintenance contract. Returning to 
Messrs. Forester’s, I had charge of the locomotives built there till 
1840. In February, 1840, I was reg assistant superintendent 
of the locomotive department of the Grand Junction Railway, 
under Mr. Buddicom, There were fifty-six locomotives, all of 
the crank axle ‘ Planet’ class, by various makers. Of these, two 
only were goods engines, coupled on the four front wheels. Both 


were in the shop for new gab motion valve gear—Buddicom’s. . 


See Clark’s ‘ History of the motive,’ page 23.) 

“Your readers will hardly credit the fact that the goods traffic 
from Liverpool and Manchester to Birmingham and London was 
then taken by one small passenger engine from each place, 1.¢., 
about 900 to 1000 tons per week. ; 

‘‘ Very short experience of the locomotives on the Grand Junc- 
tion Railway induced me to attempt a design in which the quick 
moving parts should be more in view and easier of access, and by 
which the expense of crank axles and much connected therewith 
might be reduced. Crank axles then were formidable items. The 
drawings of this design were submitted to Mr. Buddicom, and to 
McLocke, engineer-in-chief to the Grand Junction Railway, and 
permission was obtained for the expenditure to make the experi- 
ment on three engines, having fair boilers, but requiring new 
frames, new valve motions, and crank axles. These three engines, 
olus, Sunbeam, and Tartarus, with 5ft. 6in. driving wheels, then 
valued at £239 each, were reconstructed to my design. The Aolus, 
at work at the end of 1840, was valued at £1300, and in 1841 had 
run 26,000 miles. : 

‘In 1842 Mr. Joseph Locke, C.E., contracted with Messrs, All- 
card, Buddicom, and Co., to supply locomotive power for the Paris 
and Rouen Railway, where the same design of locomotives were 
introduced. In 1842 the first goods engines were constructed at 
Crewe, on the same general lines, but with the four hind wheels 
coupled. These continued to be made up to 1854. Some of them 
were arranged with side tanks. Probably the first so arranged. 

‘¢ At the first opening of the Crewe Works in 1843, Mr. Locke at 

the banquet gave the toast of the ‘‘ Locomotive Department,” and 
spoke of the success of the straight axle engine, associating my 
name alone with it. In 1846 to 1849 larger locomotives came 
into use. The ‘long boiler’ class by Messrs, Stephenson, 
and by Mr. T. R. Crampton, both made with driving wheels 
behind the travelling ones. Drawings of the ‘Crampton’ engine 
were examined by Mr. Trevithick and myself at Crewe; and at a 
meeting of the Locomotive Committee in Liverpool, Mr. Hardman 
Earle and Mr. Henry Booth being on the committee, the subject 
was fully discussed ; and I was instructed to build one ‘ Crampton’ 
engine, with 7ft. driving wheels behind the fire-box, and to modify 
the parts I had mentioned in the description. They instructed 
Mr. Trevithick also to build one on the design he favoured, with 
low boiler under the driving axle. I was further authorised to 
construct one on my own design; but with the same size of driving 
wheels and cylinders as the ‘Crampton’ engine. The result was 
the ‘ Courier the ‘ Cornwall’—Trevithick; and 
the “* Velocipede ”—Allan. 
**In 1857 Mr. Ramsbottom succeeded Mr. Trevithick at. Crewe, 
and introduced good and useful engines of the large size, including 
those of the ‘ Lady of the Lake’ class; goods engines; six wheels 
coupled, four hind wheels coupled; the ‘shunting’ class; also a 
‘narrow gauge’ class for the works. He also put a new boiler on 
the ‘Cornwall,’ placing it above the driving axle, thus changing 
the original of Mr. Trevithick’s engine into my design. When Mr. 
Ramsbottom went to Crewe he would find many of the 1843 to 
1853 class of engines; and in 1876, when the 2U00th engine built 
at Crewe was celebrated, there would be some of the same design. 
But not any of these ever bore Mr. Trevithick’s name. 

** At the above celebration I observed that a patented invention 
of mine was in use at Crewe, and spoken well of in the Guardian’s 
report at the time, but it was placed amongst the improvements of 
another. Engineers have seen it printed in several languages 
under its proper title of Allan’s straight link motion. I refer your 
intelligent readers to Mr. D. K. Clark’s practical book ‘ Railway 
Machinery’ in which they will find a history of the locomotive 
engine from 1830 to 1854, Also its physiology and anatomy with 
each step of progress reported to date and in working scale draw- 
ings. . Clark had the assistance and patronage of the principal 
engineers at the time, and the best sources of information were 
open to him by the Messrs, Stephensons, Joseph Locke, Daniel 
Gooch, of the Great Western Railway, John V. Gooch, of the 
London and South-Western Kailway, and many others. In his 
visits to Crewe he was furnished with statistics of working of 
locomotives, and copies of drawings for his book as on engraved 

lates 21, 22, 23, 29, and 52. On one occasion when at 
Srewe before 1850 Mr. Clark required to know in whose 
name the straight axle, Crewe engine, with all its details, 
should appear in his history. Mr. Trevithick at once agreed that my 
name should be attached to the general design and to all the 
details, making no claim to the same then or at any other time. 
At page 15 in the ‘ oan” He the Locomotive,’ Mr, Clark writes : 
‘Mr. Allan, of the Crewe Works of the Grand Junction Railway, 
suggested the removal of the cylinders to the outside, which sugges- 
tion carried with it simplifiel machinery, a straight axle on two 
bearings, instead of a crank ax!e on four bearings, allowed the boiler 
to be lowered—the boiler ceasing to be a superstructure to build on 
and draw by—reduced the size of crank pins, block crossheads, 
and lengthening connecting rods by half a crank, allowed lighter 
connecting rods, and four slide bars instead of eight, as on all 
other engines.’ At page 15, ‘ The standard engine now—in 1851— 
is not substantially different, in general arrangement, ‘to that first 
adopted by Mr. Locke in 1840. ving found it to succeed to his 
satisfaction on the Grand Junction Railway, he adopted the 
same class of engines for the London and South-Western Rail- 
way, and for the Paris and Rouen Railway in 1843,’ In the index, 
page 330, Mr. Clark writes: ‘Cylinders outside. Reintroducti 
of in Locomotives by Locke; arrangement by Allan.’ At engraved 
plate 29: ‘ Passenger Locomotive by Alexander Allan for the London 
and North-Western Railway.’ Plate 21: ‘Goods Locomotive by 
Alexander Allan, Crewe, for the London and North-Western 
Railway, Northern Division.’ Plates 22 and 23: ‘ Allan’s Locomo- 
tive, Crewe.’ On diagram, Plates 6, 7, and 9: ‘Allan, Crewe,’ 
At page 321, and on Plate 58, is illustrated my invention of a 
sag turntable, a trial of which was sanctioned by the directors 
in 1850. Mr. D. K. Clarx’s ‘ Railway Machinery’ was published 
in parts extending over some years; oy error in attaching my 
name to the Crewe locomotives of 1840 to 1854 has never been 
uestioned at any time. I was also recognised by minute of the 
motive Committee principal mechanical engineer of the 
Northern Division. There will still be some of the old hands at 
Crewe who have not quite forgotten the early history of the loco, 
motives there, when we and it. were young,” 
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THE WERDERMANN EXHIBIT AT THE 
CRYSTAL PALACE. 


resistance, and soon. We take this opportunity of illustrating 
a Gramme machine, introduced by the British Electric Light 
Company, which has, so far as we know, not been illustrated 
previously, instead of the well-known E Gramme, as used at 
the Palace. The modifications will easily be seen from the 
i The lamp used is the invention of Mr. Lea. The 
lamp looks a little complicated, but it seems to feed regularly and 
to give a fairly steady light. The current passes from the upper 
to the lower carbon, and thence through the solenoid of thi 
wire A, having a resistance of about ,, ohm to the negative 
terminal T. The current through A causes the core of the 
solenoid to be pulled down, and connected to the core is a grip- 
picg lever, which brakes the disc C, turning it, and thys raising 
the u carbon holder and striking the arc. The gripping lever 
is- from the disc when the core is fully down by a bent arm 


striking a pin. The action of the core releases the pawl and 
ratchet at D, leaving the spring at D free to act on the jockey 
rollers, which clutch and guide the holder. B is a solenoid 
woand with smaller wire in two sections, each section having 
a resistance of about 250 ohms. The sections can be brought in 
circuit separately. This coil is in a shunt circuit. As the arc 
becomes longer its resistance increases, and so does the current 
through B. The core of B is drawn down and a feed toe acts on C, 
slightly rotating it and lowering the upper carbon. Should this 
feed be too great, the second section of B is brought into the 
circuit, thus doubling its resistance and proportionally decreasing 
the current and the action of the coil on the core. A cut-out 
arrangement is actuated by the spring D. Under certain cir- 
cumstances the upper carbon holder falls below the highest 
pulley; the pulley is left free to be pulled over further, and con- 
nected to it is a long bent arm, which comes into contact with a 
continuation of terminal T, and in fact joins both terminals by a 
resistance less than that of a corresponding piece of leading wire. 

In aseries of experiments carried out at the Crystal Palace, on 
Saturday, 27th April, we obtained the following results: The 
field magnets of a reserve E Gramme were used as a resistance 
in the circuit of one of the exciters. The carbons of the lamps 
were by Siemens, of Berlin, the upper carbon having a diameter 
of 12 mm., the lower of 20 mm., both having soft cores, the 
rate of burning was given as 6:1. Altogether, between twenty 
and thirty tests were made, but it will be sufficient if we give the 
average figures derived from the tests of one of the lamps in the 
central transept. The lamp was selected by us at random, the 
mean of eight readings showing that C = 18°039 ampéres ; 
E = 48°25 volts ; R = 2°7 ohms. ; and the average horse-power ab- 
sorbed by the lamps was 1°17. No photometric measurements were 
taken, but the light was estimated at 2500 candles. Taking this 
average horse-power, the fifteen lamps would require 15 x 1°17 
= 17°55-horse power. Indicator diagrams were taken by a 
colleague as nearly as possible at the moment when certain 
electrical tests were taken; the average of the diagrams gives 
42-horse power. The friction diagram, i.c., for shafting and 
machines with brushes up, was about 7-horse power. Adding 
this to 17°55, we get 24°55-horse power accounted for in the 
lamps, and by friction, leaving some 17 or 18-horse power used 
elsewhere. It is difficult to say exactly where this loss occurred 
= Gramme machine is as efficient as it is generally presumed 
to 


THE PURIFICATION OF FEED-WATER. 


In the examination of the properties of water with a view to 
its use for supplying boilers, it has been suggested that due 
attention should be given to its influence upon the boiler metal 
and its liability to form solid deposits. The injury which boiler 
metal receives in such cases differs essentially in its nature from 
that which is produced on the external surface of the boiler by 
the action of the sulphurous acid and superfluous oxygen in the 
smoke gases, together with the presence of damp. The internal 
surfaces of boilers, on the other hand, suffer from the oxygen and 
carbonic acid in the water, which is in contact with them. The 
simultaneous presence of chloride of magnesium tends to 
intensify the noxious influence of the oxygen. It is, of course, 
well known that free acids, metallic salts of acid reaction, and 
fatty substances, should not be found in water used for the pur- 
Pomhie th has tl detail by Dr. 

i recently been propounded in 3 
Fischer the. German Boiler Inspecting 


failed to establish traces of any importance either of magnesia or 
fatty substances. There was a scarcity of matters capable of 
forming incrustation, but a somewhat large quantity of organic 
substances was discovered, which were easily oxidised, and to 
which the frothing was attributed. At last it was found that 
the spring from which part of the water supply was obtained was 
in the vicinity of a cesspool, whence the organic substances must 
have been derived. 

It is remarked that incrustations are caused by the presence 
in the feed-water of sulphate and carbonate of lime, and car- 
bonate of magnesium. The following methods have from time 
to time been adopted for obviating these injurious effects by 
appliances within the boiler itself :—(1) By electricity and zinc 
linings. Dr. Fischer expresses himself unfavourably as to the 
efficacy of these systems. (2) By slime-catching appliances and 
boiler linings. These appliances serve to remove the froth or 
scum and remove the liability of the slime to be burnt into the fire- 
plate. They cannot, it is remarked, prevent the formation of 
solid incrustations. (3) Shreds of metal, clay, &c. Various 
description of powders—such as powdered heavy spar and talco— 
are referred to, but they are considered by Dr. Fischer to be 
more or less injurious in their operation. (4) Greasing or 
tarring the sides of the boiler, the importance of which, it is 
remarked, scarcely requires detailed proof. (5) Tanning mate- 
rials, which have been used since 1839, although attempts have 
lately been made to introduce the application of this principle as 
a novelty. (6) Precipitations in the boiler. Various chemical 
compositions have been patented for carrying out this principle. 

In conclusion, Dr. Fischer remarks that all the methods 
referred to are ineffective, if not positively injurious, Under 
the most favourable circumstances they give powdery deposits, 
which are apt to be quite as troublesome as solid crusts. A 
caution is given against the use of specifies for preventing 
incrustations, which, it is remarked, are often introduced by 
speculators, to sell to credulous boiler owners. 

For the purification of feed-water—which is specially necessary 
with tubular boilers—it is recommended that any measures 
with that intention should be taken before the water enters 
the boiler. Whether milk of lime, soda, or other methods are 
used, is a question dependent upon an analysis of the feed-water 
itself for its definite solution. 


WATER SUPPLY OF SMALL TOWNS. 


BRADFORD (WILTS) WATERWORKS. 

On page 402 we publish a page of engravings illustrative of 
the new wahereuiin constructed at Bradford (Wilts) by Mr. 
H Robinson, M.I.C.E., Westminster. In another impression 
we give further illustrations with a description of the 
wor) 


Tur REFORM CLUB AND ELEctRIC LIGHTING.—We hear that the 
library and dining-room of the Reform Club have been lighted 
electricity, furnished by the dynamo machine oe ym 
Elphinstone and Mr. C. W. Vincent, to a number of incandescent 
lamps. Weare also informed that it is in contemplation to light 
the Institution by this system. 

SourH KENSINGTON MusruM.—Visitors during the week ending 
May 19th, 1883 :—On Monday, Tuesday, and Saturday, from 
10 a.m. to 10 p.m., Museum, 33,791; mercantile marine, Indian 
section, and other collections, 18,017. On Wednesday, Thurs- 
day, and Friday, free, from 10 a.m. to 6 p.m., Museum, 5155 ; 

i section, and other collections, 5981. 


mercantile 
T 944, A f i eek in f 
50.198, Fotal from the opening of the Mesoum, 22,004,292, 
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Mr. WERDERMANN exhibited until recently at the Crystal 
Palace an installation of fifteen arc lamps, actuated by Gramme 
machines, driven by a 25-horse power semi-portable engine by | 
Messrs. Robey and Co., of Lincoln. The dynamos are of the | 
Gramme type. It is well- known that dynamos are now 
designed with some thought for the work which it is proposed 
they should do, and hence, while the type may remain the 
same, the design may be modified by a different arrangement | 
of field magnets, by using thicker wire in order to reduce 
j | Tie 
= 
| 
gil | 
froth was found to be produced when the water was heated. 
An examination of the spring water and condensed water used 
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TRIERS GRINDSTONE DRESSER. 


) 


THE aecompanying engravings show the form of the grind- 
stone dresser, an application of the revolving discs of Fiera 


stone-dressing and cutting machine, as now made by Messrs. 
Brunton and Trier, Westminster. It will be seen to consist of 
an inclined bed-plate with a sliding rest carrying the revolving 


cutter-head and spindle. The cutter-head is simply a saucer 
stamped from thin soft sheet steel. The construction of the ap 
ratus is so clearly shown by Figs. 1, 2, and 3, and the details, that 
it is only necessary to say a little with respect to Fig. 4, which 
is a diagram showing the slide tool-holder rest in three positions, 
Fig. 3 ) 


acting on the periphery of a grindstone. Thestone must revolve 
in the same hentia for ordinary turning, and it is of import- 
ance that the line of the axis of the cutter-bar should, if pro- 
longed, pass a little below the centre of the stone. This can, of 
course, be adjusted by means of wedges under the feet of the 
bed. In working the dresser it is n to slacken the screw 
C, push forward the cutter-bar till the cutter D takes the required 
cut, tighten the screw S, and then the screw C, and 
work the cutter about half-way across the stone at the 
rate of about ,in. for each revolution of the stone. When 


Fig. 4 


a 


arrived in position 1, the screw S must be slackened to allow the 
cutter to run gradually out of cut into position 2; this is done 
to prevent plucking pe the cuts meet—then the cutter is run 
to the other side of the stone, and turned over into position 3, the 
screw S tightened, and the face finished. For dressing the edges, 
B is fixed on the other side of the bar in position 4, 5, as 
shown in Fig. 4. The cutter bar is set in the collar B by the 


set clip C, and spanner G. 
The stone-dresser was exhibited at the recent Building Exhi- 
bition, and there attracted much attention. 


RAFFARD’S TRANSMISSION DYNAMOMETER. 


THE annexed engravings represent a new transmission dynamo- 
meter, recently described in the Scientific American. The motor 
acts directly upon the axle of the wheel A, in the direction 
shown by the arrow, and this wheel carries along the inter- 
mediate one B, which transmits motion to the inner toothed 
wheel C. The latter is connected with the tool to be experi- 
mented upon by the axle c, and the Cardan joint c’, The axles 
a’ and c’ revolve in bearings fixed to the frame M, but the axle 
of the wheel B revolves in a bush which is carried by a beam 
whose fixed axis passes exactly through the contact of the pri- 
mitive circumferences of the wheels A and B, The result of 
this is, that the momentum of the force exerted by the wheel A 
upon B is null with respect to the edge of the knife-blade upon 
which the beam oscillates, and that consequently such force 
no tendency to move the beam in one direction more than in 
another, e beam, then, is only influenced by the resistance 
that the wheel C offers to the motion of the wheel B ; and it is 
such resistance that, by a system of levers in a ratio of 1 to 10, 
is measured by means of the weight P. 


\ 


a 


In order to simplify calculations the primitive circumference 
of the wheel C is made equal to 3 metres, The formula of 


the work then becomes very simple: T = xs xe. 


P 2, in which T is the work per second, P the weight situated at 


the extremity of the lever system, and » the number of revolu- 
tions per minute. y 
_ It should be remarked that this dynamometer will it of 
obtaining results that are not very far short of the truth ; since, 
save the friction of the wheel C, all the friction of the apparatus 
is external to the measurement. Now, the force which acts on 
the wheel C, being transmitted in a direction opposite the gravity, 
the friction due to the weight of this wheel need not be taken 
into account. There only remains the friction of the teeth ; 
but it is well known a pads inner teeth, especially 
when they are ern a relatively large pinion, occasion 
the of error of this new dyna- 
pared with those that exist in the White appa- 
ratus employed in the United States, it will be found that they 
are about four to five less. By su 


ituting a spring for the 
weight P, any kind of a totaliser may be applied to the new of the demand 
apparatus, is 
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PHOTOGRAPHIC ACTION STUDIED 
 SPECIROSCOPICALLY. 


AtTam of the Chemical » May 17th, a lecture on this 
— was delivered by Capt. W. de W. Abney. The lecturer 
id that he wished all chemists to become photographers, for pho- 

y occupied the border land between chemistry and physics, 

The days had were necessary 
concomitant of photography ; at the it time there was a vast 
number of amateur photographers, but there were but few who 


studied the scientific aspect of photography. most. experi- | 


menters it was looked upon as a servant 

» and the majority were content with working by rule-of 
thumb. The lecturer was firmly im with the that 
photographic action is interatomic, He had already shown ina 


spectra series 
ds, the absorption due to hydrogen could be 


tion of silver nitrate. The action of the light is to liberate free 
iodine, and the developer precipitates m c silver to form the 
image. The number of icles acted on by the light must be 
extremely small, The image can be washed off with nitric acid, 
and a fresh picture taken on the same film, A second image was 
developed with citrate and oxalate of iron; in this case the 
metallic silver must have been obtained from the film itself. Some 
other experiments were shown proving the truth of this state- 


| ment. .Development is nota chemical but a physical action. It 


was found on photographing the solar spectrum that the amounts 
of energy in different parts were very varied and irregularly distri- 
buted ; recourse was had to the positive pole of the electric arc light. 
Theincandescent light had not sufficient energy, but the positive pole 
furnishes a spectrum which has sufficient energy, and is much 
more uniform than the solar spectrum. For producing the 
trum everyone would probably first choose the diffraction gra 
but it was found that a perfect grating did not exist, and one 
ting differed so much from another, owing to minute differences 
the that eventually a prism was as the 
grating co’ d not be relied on for quantitative work, Films of 
chloride, bromide, and iodide of silver were successively prepa 
in the beam of the electric lamp, and it was shown that the chloride 
partially cut off the violet end of the spectrum, the iodide 
absorbed the whole of the violet, but the bromide cut off part of 
the blue, as well as the violet. An image of the spectrum was 
then thrown on films containing respectively silver chloride, 
bromide, and iodide, and the plates were developed with ferrous 
oxalate. It was seen that with the chloride but a small portion of 
the spectrum had acted o: the silver salt, and that with the 
bromide a very much was obtained. The action of 
sensitisers was next considered. e part played by a sensitiser is 
thetaking up of the chloride, bromide, or iodineset free by the action 
of light. To demonstrate this action an image-was thrown on to a 
sensitive plate, and during the exposure a streak was made across 
the plate with a solution of jum sulphite ; on Consloning. a 
black stripe indicated the position of the sodium sulphite, this salt 
having rendered the silver salt in its vicinity more sensitive. A 
sensitiser is useless unless it be close to the salt on which it is to 
act; so all sensitisers are more or less hygroscopic, or they may act 
in solution or as vapour. Almost any organic compound acts as a 
sensitiser. The lecturer then gave inst of col d sensitisers, 
and photographs of the spectrum were taken on films coloured with 
relation between the ion of the 0' and the 
rtion absorbed by these ents Thus cyanin 
lue absorbs the yellow, and the Leap wee the spectrum on the 
film coloured with cyanin blue exhibits a band in the yellow where 
the absorption had been previously seen. It is very remarkable 
that one salt of silver may act as a sensitiser to another salt of 
silver. Thus a film containing bromioxide of silver photogra) 
much more of the spectrum than films containing the one bromide 
and the other iodide. It is easy to destroy the results of photo- 
phic action. If a film during exposure be washed with any oxi- 
ising agent, as potassium, permanganate, or bichromate, dilute nitric 
acid, peroxide of hydrogen, &c., the image is completely effaced. 
Thus, if plates which are foggy from accidental be dipped 
in dilute bichromate of nf and well washed they are restored 
throwing a picture on & ‘itive plate, g exposure 
making a streak with bichromate solution across peath ~ On 
developing this streak was seen to be white, A sensitive plate 
ing 
one drop of acid in 8 oz. water and then to the 


after exposure to light was soaked in dilute nitric acid con 


came out not in the least rev: Soa 

if some substance is present in the film having a great affinity for 

ree es ver le; the was 

m ‘or pho phing the on e im 
en. In conclusion, the lecturer said he had endeavoured to 

point out to the chemists at some of the pitfalls which beset 

the ice of photography. 

Abney, said that all must feel that they had had a great scien 
treat. Most chemists had dabbled in Photography and must have 
felt how many points ired investigation. e hoped that 
Captain Abney would continue his researches, and he was sure that 
no one was more able to carry them out toa successful issue. A 
vote of thanks was passed by the crowded meeting with acclama- 
tion, and the Society adjourned to Jurfe 7th, when a ballot for the 
election of Fellows will be held and the following Pe apy read :— 
“Laboratory Notes,” by Dr. Gladstone and Mr. Tribe: (1) “On 
the Action of Light and Heat, on Cane, and Invert Sugar ;” (2) 
‘On Hydroxylamin ;” (3) ‘Recovery of Iodine 
Iodide Residues ;” (4) ** A Kesidual Phenomenon of the ysis 
of Oil of Vitriol;” (5) ‘‘On an Alleged Test for Alcohol ;” £ 
‘ Reaction of the Copper Zinc Couple on Nitric Oxide ;” (7) “ 
the Reducing Action of Spongy Lead.” 


THE IRON, COAL, AND GENERAL TRAD. 
OF BIRMINGHAM, WOLVERHAMPTON, 
OTHER DISTRICTS. 

(From our own Correspondent.) 


Tue sudden appearance of hot weather has this week necessitated 
the abandonment of some of the turns at the mills and forges, for 
e 


the men have found it he But it is not 
that the interruption will be continuous; and in the state 
demand 

on we 


| GGA GQ. Glee 
~~ fy } of organic compo’ 
| recognised. Something e same seems to occur in 
E> chemistry. Probably the first photographic action with 
j which most chemists become is the blackening of 
f chloride of silver by light. Now if this salt be perfectly dry and 
= perfectly free from organic matter, &c., it will not when 
c exposed to light. Two tubes were exhibited, both of which had 
| | ses Non. been exposed for some time to the action of light. In one the 
| IS chloride was quite white, in the second the chloride, which was 
| EN moist, had blackened. The action of was then discussed, 
| FER A picture on iodide of silver paper, which had been previously 
exposed, was developed before the meeting with g and solu- 
| / { J 
Sell es 
ENN 
it 
di | Ny | specirum ; the tendency of the nitric acid was to oxidise; at the 
_ it if violet end, where the reducing power of the light was at its 
P i, li maximum this tendency was overcome, but the red end was per- 
aI i i fectly white. A method of obtaining a reversed image was demon- 
strated. A sheet of iodised paper was exposed ‘to light, then 
| i immersed in potassium bromide solution; a — was then 
i TT i thrown on it, on developing it was found to reversed, An 
[ne] ° vl ‘| instructive experiment was also shown of an easy means of pre- 
q | > ih venting the bad results of over a An extremely sensitive 
he th dry plate was soaked in sodium sulphite solution and exposed for 
sixty seconds to a bright spectrum, On developing good_picture 
P | ¢ 
| | 
< 
| | 
ES 
D 
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operations than with the unprofitableness of existing prices. at 
competition should be so keen is matter for regret, but the avoid- 
ance of it in times like these seems well nigh impossi 
thoughtful men Mr. Goschen’s explanation 
values is finding more belief than hitherto. 

Bars arein considerable sale for local and the Colonies 
and other export markets are also buying fairly, but production 
keeps in excess of demand. Marked sorts remain at £8 2s. 6d. to 
£7 10s.; second-class sorts are £7 to £6 15s.; and common sorts 
= from the last-named figure down to even £5 17s. 6d. 

and strip makers continue to give as good an account as 
anybody. At works the mills are running steadily. I refer 
more particularly to medium and common qualities. £6 15s. is 
a obtained for bedstead strips, whilst common hoops are 
£6 12s. 6d. to 2610s. 

Plate makers on ‘Change this—Thursday—afternoon were unable 
to report very favourably. Girder and other engineering sorts are 
in better inquiry than boiler descriptions. For the former prices 

ng ed £8 the latter meted 

eets for worki and galvanising pu! eep id at 
£7 10s. to £7 12s. 6d. far singles, £8 for doubles, and £9 to £9 5s. 
for lattens. vanisers rather more cheerfully. They 


Amongst 
the present low 


note with much satisfaction the steady improvement in the New 


South Wales market. 

Messrs. Morewood and Co., of the Lion Galvanising Works, Bir- 
mingham, quote galvanised sheets of 18 and 20 w.g., 6ft. to 8ft., 
as:—Red Star brand, £12 10s.; Red Diamond, £12 15s.; and 
Lion, £13. Sheets of 24g. are £1 per ton additional as to each 
brand; of 26 g., £3 additional; and of 28 g., £5 additional. Close 
annealed and cold rolled galvanised tinned flat sheets of Lion 
brand are £20 for 18 and 20 g., £22 for 24 g., £24 for 26 g., and 
£26 for 28 g. Similar sheets, but of the Anchor brand, 
—- 4-ton felt-lined cases, are quoted £18 10s., £20 10s., 
£22, and £24, according to gauge. t sheets of the Wood- 
ford Crown brand are £16, £18, £19 10s., and £21 10s., 
according to gauge. The market understands, however, that 
for large orders of some of the commoner qualities, the firm would 
take less money than these quotations. The firm’s patent tiles, 
3ft. by 2ft. of the Ked Star brand, are quoted: £14 per ton 
for 24g., £16 for 26g., and £18 for 28g. Tiles of the Lion 
brand are 10s. per ton additional. 

The easier rates which pig makers, both native and distant, are 
_— ready to accept, fail to induce buyers to enter the market. 

orty-six furnaces, it is estimated, are now blowing in this district, 
but the make is not all going into consumption, and stocks in 
producers’ hands are consequently growing. All-mine hot blast 
pigs are 62s, 6d. to 65s., part mines 50s. to 45s., and common 40s, 
to 39s., less 24 per cent. Derbyshire pigs are 47s. delivered into 
this district, Wigan pigs 48s, 6d. nominal, and Northampton’s 

upwards, 

This—Thursday—afternoon the coal trade held a meeting in 
Birmingham, the miners’ representatives being also present to 
receive the award of Mr. Haden Corser in the wages dispute. Mr. 
Corser awards that as all the masters have not followed the lead of 
Lord Dudley in ny ory coal 1s. per ton, the old rate of wages 
shall continue in force until the expiration of the Birmingham 
agreement on August Ist. A resolution was passed accepting the 
award. It was further determined that the new Conciliation 
Board now being formed should consist of twelve masters and 
twelve representative men. 

Results no less satisfactory than those which are attending the 
employment of the Bicheroux gas furnace in connection with 
puddling and heating furnaces in Belgium —to which reference 
was made by the president of the Iron and Steel Institute at the 
recent meeting of that body—are following upon its employment 
in this district. In this country the process goes by the name of 
the Casson-Bicheroux, since it was only by the application of 
the hot blast arrangements of Mr. R. Smith Casson, general 
manager at Round Oak Works of the Earl of Dudley, that the 

was made applicable to English coal. The Casson-Bicheroux 

rnace is now working most successfully at the Round Oak Works, 
at Messrs. Morewood and Co.’s, Woodford-street Ironworks, at 
Messrs. John Russell and Co.’s, Walsall, as well as at the works 
near Wakefield of the Harbury Junction Iron Company. An 
important saving is effected in the quantity and the price of fuel 
—* and the quantity and quality of the yields is also 


Heavy rolls for ironworks, ly for laying down in the sheet 
mills, are in active demand, and engineers and ironfounders who 
have a high repute for this class of work repurt themselves busy. 
In this connection I may mention Messrs. Thomas Perry and Son, 
of the Highfield Works, Bilston, some of whose rolls are going 

road, as well as being in brisk demand for home use, The 
heavy pinions which this firm have lately begun to manufacture 
with cast iron helical teeth are steadily winning their way into 
favour amongst machinery users. 

The Cape, West Indian, and Brazilian mails have been delivered 
this week. Financial difficulties in the Cape still stand in the way 
of orders from that market, and the orders from West Indies and 
Brazil would have been more numerous had the condition of the 
coffee market at date been more satisfactory. Monte Video and 
adjacent South American markets are taking galvanised iron. 

Perhaps it is not generally known that a handsome service of 
silver plate, richly gilt, to the value of 600 guineas, has been pre- 
sented to Mr. Hugh Mason, M.P., by the shareholders in the 
Nantyglo and Blaina Ironworks Company, for his services to the 
company since 1874. It is the work of Messrs. Elkington. 

Mr. E. B. Martin, chief engineer to the Midland Steam Boiler 
Insurance Company, addressed the North Staffordshire Mining 
Institute, on Monday, on ‘‘ The Explosion of Boilers and other 
Vessels,” illustrating his statements by diagrams, models, and 
practical experiments. Mr. Martin’s paper was similar to that 
which he has lately read before two or three of the North of 
England Institutes. 

The North Staffordshire colliers allege that they are getting the 
best of the dispute with the masters. They state that several 
firms have this week withdrawn the notice for a reduction. But 
it is estimated that there are still 7500 hands playing, and these are 
appealing to other districts for money to continue the struggle. A 
few colliers are benefitting materially, as the demand consequent on 
the strike enables three shifts to be made every twenty-four hours. 

The iron trade of North Staffordshire is being seriously incon- 
venienced by the strike, for it is impossible to get all the needed 
cupplice of raw materials. In the interests of trade it is much to 
be hoped that some settlement will soon be arrived at. The 
demand for manufactured iron is not active at date. The hoop 
makers are about the best off, some of them being quite busy on 
export account. Bars are dull, and although the makers of tank 
and girder and boiler plates are not doing much at the moment, 
yet prospects are better in this branch than in some other depart- 
ments. Actual selling prices all round are low. 

The present —— of Messrs. Robert Heath and Son, Stoke- 
on-Trent, are, delivered at Liverpool, R. H. crown or R. D. crown 
bars, £7 per ton; ditto best bars, £7 10s.; R. H. angles and tees, 
£7 10s.; best ditto, £8; plates, £8 10s.; best plates, £9; double- 
best ditto, £10; treble best ditto, £12; vensdale hoops, 
£7 15s.; and Ravensdale sheets, £8 5s. Kinnersley and Co., 
Kidsgrove, quote: Crown bars, £6 7s. 6d.; angles, 17s. 6d.; 
tees, £7 7s. 6d.; best crown bars, £6 17s. 6d.; best angles, £7 7s. 6d.; 
and best tees, £7 17s. 6d. Crown plates are £7 17s. 6d., and best 
boiler plates £8 5s. per ton for ordinary sizes. These prices include 
delivery f.o.s. at Liverpool. 


NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 
Manchester.—Both ir the iron and the coal trades of this district 
business during the past week has been only slowly recovering from 
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the disorganising effects of the holidays, and at many of the Man- 
chester collieries work was not fully resumed until] Wedn y 
It is consequently very difficult to arrive at any really reliable 
basis as to the actual condition of trade, and the most that can be 
said is that a steady tone generally is being maintained in prices 
without any immediate prospect of any material change. 

The resumption of business operations in the iron market at 
Manchester on —— brought together a fairly good attendance 
on ’Change, but there was very little disposition to enter into 
transactions of importance. But although there is very little 
doing, there is evidently a determined stand on the part of makers 

inst any further beating down of values by buyers, and in view 
of the fact that the continued absence of any large buying has not 
been followed by the giving way in ear which purchasers 
anticipated, more caution is being displayed by speculators as 
mae | entering into anything like ‘‘bear” transactions. If there 
is any underselling it is in pig iron, but this is only in isolated oases. 
In most cases pig iron makers decline offers at under their present 
minimum rates, and so far as finished iron makers are concerned 
there is a strong disposition rather to do less business than take 
lower prices. For Lancashire pig iron quotations remain on the 
basis of 45s. for forge, and 46s, for foundry, less 24 delivered equal 
to Manchester ; comparatively little or no iron is, however, being 
sold at these figures, but although business could be done at about 

. less, offers which have been made on this basis are not accepted. 
In district brands any business doing is still in the hands of the 
Lincolnshire makers, who quote 44s. 10d. for forge, and 45s. 10d. 
for foundry, less 24 delivered here ; but they are not effecting any 
sales of weight, and the blowing out of some of the furnaces is 
under contemplation. Derbyshire makers who have been able to 
do better in Staffordshire are virtually not offering in this market, 
as they are not prepared to come down to anything like the price 
of Lincolnshire, and Middlesbrough iron is also still practically out 
of this market as a competing brand. 

Finished iron makers are in most cases kept going, and do not 
move from £6 5s., as their minimum for bars delivered equal to 
Manchester, whilst hoops are quoted at about £6 12s, 6d. per ton. 
Orders, however, are very difficult to get, and for shipment in- 
quiries still come forward very slowly. 

The reports received from the various branches of the Amalga- 
mated Society of Engineers continue satisfactory as to the condi- 
tion of trade. Throughout the country there is a decrease in the 
number of unemployed members ; and in the Manchester and Sal- 
ford districts, aon trade throughout is good, there are onl, 
eighty members out of 4500 on the books in receipt of out-of-wor! 
donation. Locomotive building, marine and general engineering, 
and tool-making trades are all well employed, locomotive builders 
having, in fact, more work in hand than they can deal with, and 
the large shops are kept on overtime. ‘The machine-making trade, 
although not so brisk as other branches, shows improvement. 

I have previously referred to the disturbing indications in the 
labour market with regard to wages questions, and I may add that 
the Manchester and Salford Trades’ Council have before them a 
number of applications for assist in tion with disput 
in various branches of trades. Amongst these the strike of the 
file-cutters of Sheffield has been taken up, and I hear that the 
= are receiving the warm support of the unionists in this 

istrict. 

A visitor to the Salford Ordsal Toolworks of Messrs, W. Hulse 
and Co. will generally find some improvement in machine tools 
being developed of sufficient interest to attract attention, and the 
firm have just completed one or two tools of new design, to which 
I may briefly refer. These include a new vertical milling or circular 
cutting machine, in which the special feature introduced is that the 
bearing for the spindle which holds the circular cutter follows 
with the cutter, so that it always keeps its grip upon the tool. 
This is effected by employing a spindle with conical bearings, 
held in a vertical square ‘lide, which is carried by arms 
on the main frame made to correspond, and through which the 
square slide is moved vertically. In this slide the spindle is readily 

justable, so that all play arising from wear is avoided, and 
greater certainty of action is given to the cutting tool. The 
transverse slides and circular table for carrying the work have 
reversing feed motions, so that they-may be traversed in opposite 
directions. In practice the cireular cutter of the machine revolves 
at from 35ft. to 40ft. per minute on its circumference, and in actual 
work the machine will remove 41 lineal feet, 14in. deep by din. 
thick, per hour, The machine is specially designed for milling out 
the ports of locomotive cylinders in the place of slotting them, or 
for shaping out general work. A duplex horizontal flange-drilling 
machine has also been specially designed for drilling and tapering 
the bolt holes in the couplings of marine, crank, and propeller 
shafts, where, as in the case of crank shafts, only a limited space is 
obtainable for work. This machine, which is constructed to drill 
two holes simultaneously and to operate’ upon a double crank 
shaft from 120-horse power upwards, works from separate 
headstocks on opposite sides of the axis of the shaft, each 
drill working simultaneously on the face of the coupling 
to the left and right of the shaft, which passes between 
the headstocks. The spindles are made of cast steel with a 
driving wheel cut out of the solid, and are geared to a horizontal 
shaft driven from overhead. The machine is constructed to drill 
couplings up to 36in. diameter, boring the holes out of the solid, 
and in the trials 3in. holes were drilled at the rate of an inch in 
length for every 60 revolutions of the spindles. An arrangement 
is also provided for giving‘the necessary taper to the holes after 
they have been drilled, and this consists of a bar working concen- 
trically at one end and excentrically at the other, along which a 
tool is traversed. Another new machine completed by the firm is 
one for planing general work with an automatic broad traverse 
motion to the tools, which can be varied from the sixty-fourth of 
an inch to 1}in. in width at each stroke. The feed isobtained during 
the return traverse of the table by a sliding rack, actuated by 
oe though simply-arranged, stops fitted into the T-groove in 
the side of the table. The rack gives motion to a spur wheel 
geared to the vertical shaft, which in turn gives motion to the 
screws of the cross slide, and to tools arranged for horizontal, 
vertical, and angular planing. The extent and direction of the 
feed are readily adjustable, and a steady gradual action secured. 
The hine just pleted is to plane about 4ft. wide, 4ft. high, 
and 3ft. long, but the same class of machine can be constructed up 
to any size. 

I may add with reference to the heavy 40in. centre lathe, speci- 
ally designed by Messrs. Hulse for heavy shafting and ordnance 
work, and of which at the time of its completion I gave a short 
description, that the lathe has now been in work at Sheffield for 
several months and has given very good results. I was shown 
samples of the cuttings taken off tough crucible cast steel forgings 
whieh were certainly evidence of extraordinary work, and Messrs. 
Hulse informed me that the miachine was regularly taking cuts 
varying from lin. to 1Zin. in depth, at the rate of jin. thick per 
revolution from steel shafts 28in. in diameter, with several tools 
~~ acne in action, and the shafts weighing 25 to 30 tons 
each, 

In the coal trade orders are as yet coming forward only i - 
larly after the holidays, and do not afford any legitimate indication 
as to the actual state of the market. Prices, however, are generally 
fairly eye and the leading Manchester colliery firms have no 
intention of making any alteration in their quo rates with the 
close of the month. At the pit mouth prices remain about as 
under :—Best coal, 9s. to 9s. ; seconds, 7s. to 7s, 6d.; common 


house fire coal, 6s. to 6s, 6d.; steam and forge coal, 5s. 6d. to 
es burgy, 4s. 9d. to 5s.; and good slack, 3s, 9d. to 4s. 3d. per | has 


‘on. 
as has been rather better, but is still only moderate 
merally, and steam coal is offered at 7s. to 7s. 6d. per ton 
elivered at the Garston Docks or the high level, Liverpool. 
Nothing has yet been definitely decided with r to the pro- 
posed reduction of colliers’ wages in West Lancashire. 
Barrow.—The hematite pig iron market is still ina very quiet 


state, and the demand has in no way changed to any appreciable 
extent, The output of the furnaces has not been restricted, not- 
withstanding the quiet demand, but makers have sold forward to 
some extent. Steel makers are the principal users of pig iron at 
present. They arein a good position with regard to orders ; some of 
which, however, have been taken at a low rate. Prices are low, 
and there does not seem much chance of an early advance. Prices 
are unchanged, 50s. to 52s. per ton net at makers’ works. 

for steel are also low and likely to remain so forsometime. F 
samples of iron are in some cases in fair demand, a 
bars. Iron ore in slow sale at 9s. to 12s. per ton at the 

Coal and coke unchanged, but a downward tendency is likely to setin 
unless the supply is restricted. Shipping doing a fair 

but not so ps. 9 as it might be. 

Several gentlemen have joined together, and are now, under the 
style of Messrs. Alexander Cameron and Co., going to commence 
business as iron shipbuilders at Barrow. They have obtained from 
the Furness Railway Company a plot of land, extending from 
the Devonshire Dock entrance basin to the Ferry, which is 
most suitable in every respect for shipbuilding purposes. 
Operations have already been commenced, with a view of 
enclosing the yard, by the erection of a 10ft. wall, and the 
work of excavating, to make the place in every “a suitable 
for shipbuilding pu , has been commenced, e spot is 
a most suitable one for launching purposes, for when it is high 
tide there is a splendid area of water, and it is also most convenient 
for the railway, the docks, and the town. The firm consists of 
Mr. Cameron, who for ten years has been’ a loftsman in, the employ 
of the Barrow Shipbuilding Company; Mr. Hattrick, who has 
been in the employ of the same company as a draughtsman ; and 
two brothers named Galt, who are both veg ¥ platers. These 
enterprising gentlemen will, there is no doubt, have every chance 
of a successful career, for shipbuilding, which is the most important 
industry in Barrow, has of late been rather slack; so that their 
energy and enterprise will be welcomed by es it is to be 
hoped that they will be rewarded by a success which they so well 
eserve, 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

Work has been generally resumed after the Whitsuntide holi- 
days. Itis expeoted that the restriction of the output in the Bir- 
mingham district will have a beneficial effect upon the iron market 
generally, causing orders to be supplied from stock. The dispute 
in the North Staffordshire coal trade has not as yet been followed 
in this district or Derbyshire, which promptly responds, in some 
form, to any movement in Staffordshire. The continued fine 
weather has so quickly affected the coal trade that the supply is 
again in excess of the demand, and it is not likely we shall hear 
much of any demand for restricted output by the miners for some 
time. It will be hard work for them to retain the 10 per cent. 
advance they secured last year. The iron market remains vi 
languid. Staffordshire bars even are unmoved, in spite of the eol- 
liers’ strike. Marked bars are at £7 10s. and 2s. 6d.; and 
unmarked iron, £6 to £6 10s. ‘ 

The Hallamshire Steel and File company’s report is acceptable as 
giving some indication of the course of business, in several branches 
of which it is difficult to get any idea in the concrete. The directors 
state that although some departments have suffered through the 
prevailing depression, they trust that the shareholders will consider 
the result on the whole fairly satisfactory. Including £1661 19s. 6d. 
brought forward from last year, there is £5443 14s. available for 
dividend, of which it is proposed to divide £3750, and carry forward 
£1693 14s. The dividend is 25s. per share for the year. The 
shares are £20, with £15 called up. 

William Coope and Co., Limited, Tinsley Steel, Iron, and Wire 
Works, in their report for the year ending March 31st last, state 
that business has been in a very depressed state, especially in the 
wire department, and in consequence the sales have been less than 
in previous years. Nevertheless the result of the year’s worki 
shows a profit of £2037, which the directors deem satisfactory, an: 
such as will bear comparison with former years’ trading. The 
called-up capital of the company is £106,425, 

At the Fisheries Exhibition in London, a novelty in cutlery has 
excited interest among cutlery manufacturers. It is the utilisation 
of lobster shells for the handles of cutlery. I had an opportunity 
of seeing them the other day, and was struek with their beauty 
as well as adaptation to the p' e. They are especially sui 
for fish eaters and carvers, and a case of fish cutlery looked 
remarkably handsome. The bright red handles, with varying 
shades, must have presented a pretty appearance on the white 
cloth the other day when the Prince of Wales gave a lunch to the 
Foreign and Colonial Special Commissioners. The new cutlery was 
used on the occasion, and made “‘ a palpable hit,” not only being 
admired by all at table, but being very favourably spoken of by 
the Princess of Wales, who visited the Royal Pavilion later in the 
afternoon. The cutlery is now exhibited near the entrance to the 
Exhibition by Messrs. Rowland, Ward, and Co., practical naturalis 
who also show various adaptations of lobster and oyster shells for 
table purposes, mounted in silver and other metals. They are the 
invention of Mr. Rowland Ward, F.G.S., who has also adapted in 
a practical and attractive form fish skin, degs’ hides, sharks’ ja’ 
whales’ vertebra, teeth, crocodile head and teeth, turtle an 
tortoise shells, all of which are illustrated in very novel and 
elegant designs. Lobster shells are also utilised in salad bowls, 
breakfast cruets, spirit stands, and almost every domestic purpose 
for which electro-plate, China, and glass are at present used. 
Oyster shells are oo A treated, according to the size and 
— of the material dealt with. The hint is an important one 

or cutlery manufacturers in these days, when ivory is so scarce 

that it threatens to become extinct. Probably we may soon see 
oyster and lobster shells valuable articles of commerce, and included 
in the stock of the horn and ivory dealers. 


THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

THE Cleveland iron trade is in a very dull and unsatisfactory 
condition. The prices of pis iron, after remaining stationary for 
two months, have fallen to 6d. per ton this week. At the 
market held at Middlesbrough on Tuesday last there was a good 
attendance, but little business was done, Makers generally asked 
39s, 9d. per ton for No, 3G.M.B. for prompt f.o.b. delivery, but 
several sales were made at 3d. less. The stoppage pro tem. of the 
Eston steelworks and the present slackness of shipments are 
having a depressing effect upon the market. It is feared stocks will 
be tly increased at the end of the month. ~ 

arrants are offered at 39s. 6d. per ton f.o.b., but buyers are 
not disposed to give so much, now that makers’ prices have fallen. 

The stock of Cleveland pig iron in Messrs. Connal’s Middles- 
brough store on Monday night was 78,032 tons, being a decrease of 
672 tons for the week, The same firm have in their Glasgow store 
579,191 tons. 

The exports have, so far, fallen short of April. Up to Monday 
night the quantity of pig iron shipped was only 50,926 tons, against 
65,025 tons in the — period of last month. 

Very few orders for finished iron have lately been given out, 
Specifications against existing contracts are, however, more plenti- 
ful, shipbuilders requiring increased supplies now that fine weather 

set in. On Tuesday prices were as follows :—Ship plates, 
£6 2s. 6d. to £6 7s. 6d.; “a at angles, £5 128. 6d. to $ 15s. 
and common bars, £5 17s. 6d. to £6, all cash 10th, less 24 per cent., 
oe on rails at makers’ works. Puddled bars have been sold at 


12s, 6d. ton net on trucks, 
The whole of the boilers, engi fixed machinery, and 


lant on the freehold part of the Grange Ironworks, near 
ware on the 16th inst., 


| 
| 
i 
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and realised good prices. The site has not yet 
been disposed of. 
It is said that the Spa Wood Mines, near 
Guisbro’, which have been closed for three years, 
are to be ee shortly by the Weardale 
Tron and Coal Company, Limi When in full 
operation upwards of men will be employed. 
A meeting of the Cleveland Institution of Engi- 


their Glengarnock Ironworks, and operations with 
that view have already been commenced. It is 
highly probable that ere long most of the iron 
companies will be in a position to undertake steel 


matters are at present tending. 
There is a good business doing in coals, although 
the shipments are, as a whole, not quite so large 


neers was held at Middlesbrough on Monday last, |as they were in the . week, About 
when in the absence of the ident Mr, J. Head 21,000 tons were despatched from Glasgow, includ- 
occupied the chair. Mr, S. Savill, of Man- | ing the quantities for the use of steamers, There 


paper on “‘ The Exhaust Injector: 
Its at Ironworks and Collieries.” Mr. 
Savill said the apparatus was constructed to uti- t 
lise exhaust steam, for feeding boilers, and heat- | that they decline to give an advance of 6d. per 
ing the feed-water. It was extensively used in | da; As their 


y on the present rate of wages. 
cashire, South Wales, and Cumberland, in | reasons for the refusal, the employers state that 
mines and collieries. Members present who had 


the demand as regards both inland and export sales 
had e ience of the injector, spoke most favour- | has fallen off greatly within the last two weeks, 
ably of it. A Prolong: and ted discussion | and that the prices obtained are not sufficiently 
ensued upon the principles upon which depends 


remunerative. 
the startling, but indisputable fact, that a suffi- 
cient quantity of steam, only slightly above 
atmospheric , can force many times its 
own weight of water into a boiler against a pressure 
of say 70 lb. per square inch, 
On Saturday last Messrs. Boleckow, Vaughan, 
Co., Limited, of Middlesbrough, issued a 
notice giving the decision of the directors as to 
the reduction of wages to be made at the Eston 
Steel Works. The notice states that a general 
advance was given of 124 cent. in the manu- J 00 3 
facturing department and 5 per cent. in the engi- | Proprietors are beginning to hesitate as to accept- 
neering department, in the beginning of 1880. ing for long deliveries, and should this continue 
The —— now ask a reduction of 10 per cent. | ¥@ Shall not be far from an advance. | , 
in the manufacturing and 5 per cent. in the engi- |, I am sorry to note, however, that in the exist- 
neering department. In any case where these | ing, good times, when collieries are well off, 
advances were not given no alterations will be | @ccidents rare, and provident fund looking up, 
made in the rates, and this number forms a con- | Signs of the ever disturbing spirit begin to mani- 
siderable part of the total. The workmen affected | fest themselves, I do not refer to the present 
the reductions did not return to work on | Strike at Plymouth collieries, which is a purely 
onday or Tuesday, and say they are determined | local evil, but to the movement amongst the 
not to start again except at the old rates. The Rhondda men to send a representative to the 
works are therefore idle again this week. Mean- | Manchester Congress, and support the motions of 
time the men are holding meetings, and deputa- | Messrs. Broadhurst and Burt. The aim of the 
tions are interviewing the gen manager, Mr. | Congress is, I hear, to formulate a bill of amend- 
E. W. Richards, but so far nothing satisfactory | ™ents against the Mines Regulation Act. = 
has been settled. In furtherance of We! co-operation with 
The. agitation amongst the workmen employed | Manchester antagonism to , — - 
at the Tyneside Engine Worksis Sov ended, trade, a meeting has par? ed d 
the men having te almost every instance obtained | Rhondda Valley, when it was decided to send a 
the advances they asked for. Messrs. Clark and 
Sons’ workmen, who were out on strike, made a 
satisfactory arrangement with their masters on 
Wednesday, the 16th inst. The skilled hands, 
including the machine men, are to have an 
advance of 2s. 3d. per week, and the, strikers 
1s. 1}d. per week. Similar advances are being 
conceded to the men at the other engineering 


is no quotable change in prices, 
The coalmasters of Fife and Clackmannan have 
intimated to the representatives of the colliers 


WALES & ADJOINING COUNTIES. 


(From our own Correspondent.) 
THE extrao vigour of the Welsh coal 
trade is well maintained, and this week the pros- 
ts are as good as at any time during the year. 
ne large coalowner tells me that compared with 
73 he has doubled his output, and it was not a 
small one in °73. Books are so full that colliery 


Welsh representative who should support the 
amendments suggested. Various minor grievances 
were pointed out in the Act, the most icular 
being the time for examination of collieries by 
the fireman; and it was contended that if this 
could be altered, they would better avoid explo- 
sions, as if a fireman can only go in and examine 
a pit six hours before the men go to work, it is 
possible, in fact highly probable, for sufficient gas 
to again accumulate and cause an_ explosion. 
Against this amendment no one could seriously 
raise an objection ; but the meeting went on to 


shops. 

The Employers’ Liability Act case, known as 
Heske v. Samuelson, is not ended yet. It will 
be remembered that a labourer employed at the 
blast furnaces of Messrs, B, Samuelson and Co., 
Middlesbrough, was killed by a piece of coke 
falling on to his head from an ascending lift. 
action was brought for compensation to the widow 
at the Stockton County-court. Judge Turner 
gave a verdict for defendants, with costs, on the 
ground that their appliances had not been proved 
to be out of order. In the Queen’s Bench Division 
of the High Courts of Justice a motion was made 
on Tuesday last for a rule nisi for a new trial, on 
the ground that the above decision was wrong. 
unsafe owing ‘a esign, and that the 
defendants were as clearly liable for the conse-| The exports of coal for — chomet og 
quences of this as they would admittedly have | C°ntrast on account of holidays. This wee 
been for allowing it to fall into bad repair. A pyr woe ag docks have been at their busiest in 

irections. 
ee Patent fuel is rather slack, and this has told 
unfavourably against small steam coal, which is 
duller than usual. 

The Rhondda Valley and Swansea Bay Bill is 
now on its trial, the object being gain an 
addition of line of 4} miles in length. Under the 
Bill of last year, when the railway of the pro- 
moters got to Briton Ferry, their traffic had to be 
taken by the Great Western by Neath and 
Landore to get to Swansea. By the proposed 
line 87,000 train-miles would be saved in a year, 
is ex) Ri e Neat rporation, Neat 
Harbour, and Great Western Railway are 
strongly represented, 

The iron and steel trades are about the same. 
Home orders are moderately good, Taff and 
Great Western requirements this year being 
large. Over 5000 tons of iron and steel were 
sent away last week from Newport and Swansea. 

I note that Messrs. Spittle and Co., Newport, 
have carried off the contract for 3000 tons of 24in. 
diameter cast iron pipes, 12ft. long, for the Swan- 
sea Corporation. 

The Cardiff Corporation hsve gone in for the 
Taff Vawn scheme of water supply. This will 
mean most extensive reservoirs, and a series of 
iron pipes extending nearly thirty miles in length. 

The Swansea New Dock returns show that since 
the openin, 25 per cent. 
as against 21 per cent. before the opening by the 
fter showing a slight chan; 

etin-p! e, owing & change 
for the better, is again dull. One of the stopped 
works was put up for sale a few days ago—Pontar- 
dulais—but no buyer came forward ; a clear proof 
that there is not much faith in the revival. 

Dowlais men continue to resist the reduction in 
tin-plate department, 

Garnant and Red Moor works have been started. 
which will add 3200 boxes to the weekly make of 
the district, 

An absurd rumour was current in Cardiff this 
week that a s e had taken place at the new 
Bute Dock. It appears that a slight fall had 
taken place of the sides, causing the works to be 
sto) temporarily. All is now in full drive 


I may add, asa certain fact, that prior to the 
ing of the Barry Dock Bill, the Marquis of 


it was resolved to support Mr. Burt in taking 
away the power of an employer to contract him- 
self out of the Act. 

It is well known that a great effort has been 
made in Wales to further the most friendly 
relations between masters and men, and that by 
agreement these contracts have been entered into 
and the masters in return have given great 
material support to the Miners’ Provident ‘und. 
This action aims a vital blow at the good relations 
existing and at the prospect of the fund, and 
should certainly not be encouraged. 


NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE Glasgow pig iron market has been de 
this week, so far as regards the business in war- 
rants, which have been gradually declining for 
several days. Holders were induced to sell pretty 
extensively at the beginning of the week, and 
rn declined on Tuesday to 46s, 94d. per ton. 

hipments have been fairly good; but merchants 
speak with apprehension as to the future of the 
foreign business in pig iron, judging from the 
nature of the orders that are now coming to hand. 
The home inquiry is upon a satisfactory scale. 
Stocks in Messrs. Connal and Co,’s stores are 
being reduced toa much less extent than formerly, 
the past week’s decrease having been only between 
400 and 500 tons. Another furnace has been put 
in at the Monkland Ironworks, making 117 now 
in operation, as against 109 at the corresponding 
date last year. 

Business was done in the warrant market on 
Friday forenoon at from 47s. 5d. to 47s, 4d. cash, 
and in the afternoon at 47s. 34d. to 47s. 3d. cash, 
and 47s, 5d. one month, On Monday the market 
was flat, with transactions in the forenoon at from 
47s. 3d. to 47s, 14d. cash, and 47s, 44d. to 47s. 4d. 
one month, the quotations in the afternoon being 
47s, 14d. to 46s. 11d. cash, and 47s. 1d. one month. 

esday forenoon business was done at 
46s. 10}d. to 46s. 94d. cash, and 47s, 1d. to 
46s, 114d, one month, the afternoon market being 
steady at 46s. 10d. to 46s. 104d. cash, and 47s. to 
47s. . one month. On Wednesday business 
was done at 46s. 1 cash, and 47s, one month. 
The market was closed to-day (Thursday), being 
the Queen’s birthday. 

The quotations of makers’ iron are a oe 4 
lower this week, as follows :—Gartsherrie, f.o.b. 


selected, 57s. 6d.—and 48s.; Kinneil, at vues, 
Glengarnock, at Ardrossan, 54s, 6d 


3d.; Eglinton, 486. 6d, and 46s. new dock in the event of the Barry promoters 


Dalmellington, 49s. 6d. and 48s, 6d. getting their Bill. 
The demand for Middles! iron in Scotland 
is well maintained, and the shipments to date{ As a filling for open or burr stones, the 


g porous 
American Miller givesthe following : Powder equal 
parts of burr, rock alum, androck salt ; add eno 
molasses to make it into a thin batter, boil for 
about ten minutes, and pour into the cavities 
whilewarm, 


exhibit an increase of 1390 tons. 
The malleable iron and engineering trades are 
busy, without any change in values. Messrs. 
and i e are about to erect works 
for of steel in connection with 


orders as well, this helen te direction in which |’ 


discuss the Employers’ Limited Liability Act, and, 


ute’s advisers were counselled to abandon the | 251 


THE PATENT JOURNAL, 


Condensed from the Journal of the . Commissioners of 
"Patents. 


15th May, 18838, 
2432, Carnptne Enainges, G. and Ashworth, Man- 
chester. 


2438, DRAINING Lanp, E. Edwards and J. Williams, 
Cardiff. 


2484, Propucixe Exxcrricity, B. L. Voice, London. 

2435, PHosPHaTic SLaGs, C. Pieper.—(C. 

Wat Ma H. J. Haddan, 

INNOWING cHinges, H. J. A. 

Schmid, Budapest.) 

2487. DivFERENTIAL GEARING, F. Wynne, London. 

2488, IncanDEsOENT Lamps, H. J. Guest, U.S. 

2439, Dressinc Types, G. 8. Eaton, Brooklyn. 

2440. Repropucine at a Distance the Facsimi.e of 
WritTen Coaracrers, A. T, Collier, Wadebridge. 

2441. Lack, we., F, E. Biische, Schweim, 

2442. Puates for Seconpary Barrerires, W. Hoch- 
hausen, New York. 

2448. Ripsep Wire, C. A, T. Rollason, Birmingham. 

2444, Locks for Winpows, H. Charteris, London. 

2445, CONTROLLING SupPLy of Gas, 8, Hyams, Guernsey. 

2446. Feepine Cauves, W. 

2447. HyprauLic Pumpine Apparatus, J. Moore, San 


rancisco, 
2448, Exxecrric Lieut Buoys, E. C. Thomas, London. 
Brits, E, Edwards.—(R. 


16th May, 1883. 
2450. Carpinc Enaings, W. Tatham, Rochdale. 
2451, CaLtipers, St. J. V. Day.—(4. Nimmo, Bristol.) 
2452. Rartway Coup.ines, G. F. Belling, Little Ilford. 
2453, Storinc ComPREssED Air, W. Ross, Peckham. 
2454. Sprinc Marrresses, G, A. Billington, Wallasey. 
2455. Primary GALVANIC BatTerigs, G. André, Dorking. 
2456. Rerinine Soap, J. Longmore, Liverpool. 
2457. Looms, A. J. Boult.—(. Baltus, Rouen.) 
2458. Meratuic Packina, A. Spagl, Munich, 
2459, Domestic Hale, Claydon. 
2460. Urts.isine the Force of Winp, E. Roy, London. 
2461. Perroratine, &., Paper, W. &. Lake.—(S. 

Wheeler, Albany.) 

2462. Intuminatine Gas, W. R. Lake.—(Z. J. Frost, 


Philadelphia. 
17th May, 1888, 


2436. Race-coursg Game, T. Borham, London. 

2467. GomMine Apparatus, C. Pieper.—(/J. Par- 
mentier, Plettenoerg.) 

2468, WooL-wasHING Apparatus, &c., J. Imray.—(La 
Société Boca- Wulvéryck freres, Paris.} 

2469. SEPARATING ALKALIES, J. Lane, Elland, and D. 
V. Steuart, Manchester. 

2470. Necktigs, W. T. Whiteman.—(J. M. Jack and C. 
A. Anderson, Montreal.) 

2471. EveR-PoINTED Pencit Casgs, &c., W. Wiley, Bir- 


2472. EXTINGUISHING Fires, G. W. von Nawrocki.—(C, 
J. Monch, Gotha.) 

2478, InsuLaTina ExectricaL Conpuctors, A. J. Boult. 
—(J. G. Sanderson, New York. 

2474. Pressinc VENEERS, E. G. er.—(R. Gof’, New- 
Soundland. 

2475. Winpow Sasues, A. Rudolph, Francisco. 

2476. TRamway WHEELS, R. C. I, 

2477. Unitina Fasrics, J. H. Johnson.—{ W. 
Pearson, Linwood, and J. W. Hepworth, yn eres 

2478, Stays, F. H. Engel.—(B. and @. Lerch and J. 
Meyer, Ottensen, 

2479. TREATING GALVANISERS’ é&c., H. Kenyon, 
Altrincham, 


2480. Workine Sicut Bars for Guns, C. H. Murray, 
Newcastle-upon-Tyne, 

2481. SusstiTuTes for Ivory, F. Greening, Southall. 

2482, ELxcrro-motive Enaing, A. Brown, London. 

2483. Utitisine Liquip for Furnaces, &c., H. H. 
Lake.—(7. Urquhart, Borisoglebsk.) 


18th May, 1883. 
2484. Jacquarps, &c., W. Daven and W. Crossley, 
Failsworth. 


2485. TRamway Enaines, T. Hunt, Manchester. 
2486, Inpico, W. Brookes.—{7. Holliday, Houlme. 


) 
2487, O11 Goan L, A. Walters, London, and J. Brad- 


, Bi ree. 
2488. Sewine Macuines, H. J. Allison.—(C. Wuterich, 
New York.) 
2489. ELecrric Current Meters, W. Murray and H. 
M. Capner, London. 
2490. Looms, W. Tristram and W. Westhead, Bolton. 
2491, Expansion VaLve Gear, W. E. London. 
2492. Gas Motor Enoines, G. G. Picking and W. 
Hopkins, London. 


2493. Measurine EvxEctricity, J. Andrews, 
2494, EnGines, P, Brother 


be 
2495. Paper, J. Imray.—(C. Cross and” 


A. Vergeraud, 
2496. TexTILE Fasrics, W. Lake.—(L. Chaux, Paris.) 
2497. Covers for Books, 8. 8. Tuckerman, ver, 
Coverinas, A. J. Boult.—(G. 


2499. Wr W. A. Philli 
Wrres, W. 
London, 


19th May, 1888, ’ 
2500, AMBULANCE A. Westhorp, London. 
26501. Combined Steam and Hor Arr Enaine, W. Turn- 
bull, New 
2502. of Lime, R. 
2503. DeELIverIna ConstcuTIVELy Tickets to PERSONS 


2507. Cumm~ny Pisces, A. West Bergholt. 
2508, Garrers, C. M. A. G. du Mont, Paris. 


2515, Carriage WHEEL 
6. Door Locks, J. Holden, Swindon. 


21st May, 1888. 


2517. Gas Enaines, W. Haigh and J. Nuttall, Oldham- | 32 


2518. Compounp Oe —(B. 
Ongley, Memel, and Procell and Scharowsky, ) 

2519. Ammonta Saxr, Chapman, 

2520. Tramway Coup.ine, W. Vaux, Bradford. 

2521. Coat Derricxs, A. Lewsley,—(W. Ludlow, U.8.) 

2523. Extinavisnina Fires, T. von 
Schlippe, Russia.) 


2524. Launpry Buus, M, H, and T. L. Hargrea 
Hull, and J. E. Hargreaves, Freshwater. win: 


E. D. Chester, Surbiton. 


ton. 
Evecrric Lamps, A. Swan, Gates- 


2529, Surps’ Davits, H. McCollin, Limehouse, 
2580, EmBROIDERING W. L. Wise.—(F. 


Invention Protected for Six Months 
Deposit of Complete Specification, ie 


2475. Wuxpow Sas A. Rud San Francisco. 
17th May, 1883, ath, 


Patents on which the Stamp Duty of £50 
has been paid 


1986. Wire Carps, G. and E. Ashworth, Manchester . 
—14th May, 1880. 
Macuines, A. McGregor, Leigh.—l5th 
lay, 
2718, Sucarcane CrusHine Macuinery, G. Buchanan 
and W. A. Keay, London.—2nd July, 1880, 
2058. Hypraviic Macurery, B. Walker and J. F. A. 
Pflaum, —20th May, 1880. 
2160. Panets and Moutpinas, F. Walton, Twicken- 
. SELF-acTinG TempLEs for A 
Salford.—17th May, 1880. 
2035. Stzam Borters, G. Sinclair, Leith.—19¢h May, 


1880. 
Frrepiaces, H. Withington, London,— 20th May, 
= Ratway Raits, H. J. Haddan, London.—26th 
lay, . 
2205, Consers, E. P. Alexander, London.—3ist May, 


4262, Extractine from Woot, T. J. Mulling, Lon- 
don,— 18th 1880. 
2064. Hzatina Water, J. Wright, Tipton.—2lst May, 


1880. 
2041. Trimming the of Boots, W. R. Lake, Lon- 
2197, King, Liverpool. —25th May, 1890. 
+ Rouzs, J. T. 
ENRICHING Gas, Livesey, London.—2th May, 


2844, Gas-moTOR Enorves, H. Robinson, Manchester.— 
—10th June, 1880. 


Patents on which the Stamp Duty of £100 
has been 


2073, Furnaces, J. MacTear, w.—17th May, 1876. 

2080. Purirication of Szwaoz, G. Bischof, London.— 
17th May, 1876. 

2348. the Botroms of when AFLOAT, 
E, Paine, Liverpool.—5th June, 1876. 


Notices of Intention to Proceed with 
Applications. 
(Last day for fling opposition, 8th June, 1883.) 

207. Drawine Corks from F. H. F. Engel, 
Hamburg.—A communication from E, Berlien.— 
13th January, 1883. 

212. Lertine Down Carriace Winpows, ©. T. 
Cheetham, Bradford.—13th January, 1883. 

222. Grinpinc, &c., Corn, W. L. London.—A 
communication from A. Mariotte, A. Mariotte, and 
E. Boffy.—15th January, 1883. 

230. Damp-PRoor Socks, RJ. Baggaley, Nottingham. 
—l5th January, 1883. 

281. Srampine, &c., Macuines, N. Wilson and T. 
Hinds, London.—15th January, 1883. 

288. WatEr-cLoseTs, H. H. Lake, London.—A com- 

from J. Bennor.—15th January, 1883. 

241. Repucine Meraiic Orgs, 8. H. Emmens, Lon- 
don.—15th January, 1883. 

270. Stampine Lerrers, &c., A. Hoster, London,—17th 
January, 1883. 

294. HypravLic Pumprne Macuinery, W. Donaldson, 
Ambleside.—18th Jan 5 5 

834, be a H. Brockelbank, London.—20th Janu- 


ary, 4 

840. Coxs Ovens, R. H. Brandon, Paris.—A communi- 
cation from E. Franzen.—20th January, 1888. 

$50. Bascu.es or H. J. T. Piercy, Birming- 
ham.—22nd January, 18838. 

405. Insutators, P. R. de F. d’Humy, London—25th 
January, 1883. 

421. Rattway Sienats, J. H. Cureton, London.—25th 
January, 1883. 

522. Desiccatep Eco, H. J. Allison, London.—Com, 
from P. Cooper & C. A. La Mont.—31st January, 1883. 

541. Coatine Srzamsuips, 8. Plimsoll, London.—lst 
February, 1883. 

592. Gatvanic Batrerizs, P. R. de F. d’Humy, Lon- 
don.—3rd February, 1888. 

690. OnpNaNncg, W. L. Wise, London.—A communica- 
tion from C. T. M. V. de Bange.—7th February, 1883. 

748. Bicnromates of Porasn, &c., J, H. Johnson, Lon- 
don.—A communication from 0., A., and A, Neu- 
haus.—10th February, 1888. 

753. Sawineo, &c., Stone, J. H. Johnson, London,—A 
a from G. Westinghouse, jun.—10th 


ry, 1 
9 J. H. Loder, Leiden, Holland.—4th 
1749. FitrERiNa, C. H. Haubold, Chemnitz, Germany. 


Lawson, Dumfries, 
and T. Forrest, Glasgow.—llth April, 1883. 
1964. Propucina YELLOW A. Bang, Leeds.—A 
com. from G. A., E., and R. —18th April 


Macutngs, J. Fox, London.—19th A 


(Last day for filing opposition, 12th June, 1883. 

81. Couriines, &c., D. Green, Cincinnati, U.S. 
—2nd January, 1883. 

245. ANTI-FOULING Composition, J. H. Barry, London, 
—16th January, 1883. 

257. Fivrerine SaccHarine E. P. Alex- 
ander, London.—A communication P. Casa- 
major.—16th January, 1883. 

273. SToPPERING Borries, J. Sceats, Norbiton.—17th 

280. J. Starling, Brith, and E. A. May 

. Bricks, &c., J. 
Belvedere.—17th January, 1883. 

282. Votraic Batrerizs, M. R. Ward, London.—1l7th 
January, 1888. 

286. TurasHina Macutnes, J. H. Johnson, London.— 
Com. J. Montandon, jun.—17th January, 1883. 

804. Furnaces, J. Mackenzie, Stockton-on-Tees.—18th 
January, 1883. 

com, from lanuary, 
J.J. Raggett, Aston. 


ary, 1888. 

318. HURRICANE Lanterns, H, J. Haddan, London.— 
Acom, from A, Schindler.—19th January, 18853. 

$20. BoiLer Furnaces, B. Harlow, Macclesfield.—19th 

January, 1883, 

1. Swircn for Increasine Execrric Current, F. 

, Leeds.—19th January, 1883. 

$22. —— Ano Lamps, F. Mori, Leeds.—19th Janu- 
ary, 

985. Coat B. P, Walker, Birming- 
ham, and J. A. B. Bennett, King’s Heath.—20¢ 
January, 1885. 

376. Reruse of Grassworks, W. D. Her- 
man, St. Helens.—23rd January, 1888. j 


2526. Biastine Rock, H. N. Penrice, near Norwich. 
*,* Jt has come to our notice that some applicants of the | 2527. AMaLGaMatiInG GoLp and SiLveR from their 
Patent-office Sales Department, for. Patent Specifications, 
have caused much unnecessary trouble and annoyance, 
both to themselves and to the Patent-office officials, by 
giving the number of the page of Tax Enoinerr at 
which the Specification they require is referred to, instead 
of gwing the proper Specification. The 
mistake has been made by ing. at Taz Enouemer | 2531. Types, F. Wirth.—(/J. M. Hepburn, Germany,) 
Index, and giving the numbers there found, which only | 2532. Wasninc Macuines, H. Lake.—(K. Wik, Graz.) Paeusy 
refer to the pages, in place of turning to those pages and | 2533. Rotary Brusues, H. H. Riuber, Stuttgart. . 
Jinding the numbers of the Specification. 2534, Pumps, F. H. ae Zimmerman, Germany.) 
2535, ARTiFIciaL Stong, F. H. Engel.—(&. Murjahn, 
Applications for Letters Patent. Hamburg.) 
*,* When patents have been “communicated.” the 2536, Brrr Casxs, J. Watts, Birmingham. 2 
name and address of the communicating party are a 
| 
2463. BREECH-LOADING ORDNANCE, H. J. Smith and W. ee 
A. F, Blakeney, Glasgow. 
2464. Gas Stoves, J. Adams, Glasgow. 
25135. GRipiRoNS, J. Adams, Glasgow. 
| 
mingham. 
Ripine in VEHICLES, J. M. Black, London. \ 
2504. and T. Griffiths, Abergavenny. 
2505. T. Allen, Bradford. 
2506. Extrractino Iron from So.utions ConTAINING 
the Samz, G. W. von Nawrocki.—(Loewig and Co., - 
2509. BALANCED SLIDE VaLvss, J. W. Hall, London. 
2510. Spinnino Spinpies, A. M. Clark.—(A. R. Sher- 
man, Pawtucket, U.8.) 
2511, Oprarntnc Motive Power, A. Vacherot, Sutton. 
2512. Stoppers for Borries, A. B, Vanes, Uitenhage. 
48s. 6d. and 46s, 3d.; Shotts, at Leith, 62s, 6d. | 2513. Frencu Horns, M. Bauer.—(Z. Heidrich, Bresiuut.) 
pa end, London. 
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395. Rartwa’ P. Jensen, London.—A communica- 
tion from F. Danchell —94th Jan 1883. 

423. Hats, ©. Vero and J. Everitt, therstone.— 
25th January, 1883. 


Sydenham, ‘anuary, 

ati Fiat Carpixe Evnorves, J. M. Hether- 
ington, Manchester.—29th January, 1883. 

483. Ou Pressino, F. Wirth, Frankfort-on-the-Main.— 
A com. from R. Traumann.—29th January, 1883. 

J. P. Cotiart, Havana.—8rd February, 


642. Furnaces, &c., D. Caddick, Middlesbrough.—6th 
Fe 1883. 


693. TaKtNo Levets, F. communi- 
cation from A. T. Fraser.—Sth head 

699. for ArTicuss of Grass, A. 
head.—Sth February, 1883. 

768. Fasteninc of ARMOUR L. W. Broadwell, 


2, 
from the Harvey Screw Co —12th =. 
780. Potato — Cc. P. Bower, , London.—13th 


4.5 M. 
Ferris, February, 


1004. Treatwent of VecETABLE Frsrovus SUBSTANCES, 
C. Court, London.—24th 1883. 

1215. BREECH-LOADING FirE-aRMs, G 

lasgow.—A communication from M. v. 

Kacer and W. J. Kriz.—7th a 1883. 

1267. Mecuanicat Te.ecraPus, W. Chadburn, Liver- 

March, 1883. 

1 Rine SPrxxixc Frames, J. Monks, W. Monks, 

and W. J. Redman, Bacu: —22nd March, 1883. 


952. 
1883, 


1759. Propucine, &c., Exectaic Licut, T. Wiesen- 
London.—7th 1883. 

. Edmunds, jun., New York. 

1818. Sreerinc Vessexs, J. Philp and W. Forrester, 

Liverpool —l0th April, 1888. 

= aaa W. Berry and P. Stuart, Edinburgh. 
1883. 

2004. Fisisnive Woven Fasrics, J. Smith, Thornlie- 
bank.—20th 4 1883. 

2006. Fricrion UTCHES, H. Simon, Manchester.—A 

unication Berlin - Anhaltische 


many.—Com. from C. F. Wienke.—20th April, 1883. 

2026. and J. Leighton, N eld. — 
Qlst April, 1883. 

2028. Gewgratinc ELEctric CURRENTS, Sir W. Thom- 

son, Glasgow.—2lst April, 1883. 

2048. E. C. G. Thomas, London.— 
28rd April, 1 

2049. Dreparr, E. C. G. Thomas, London. 
—23rd April, 1883. 

2063. Furnaces, D. Jones, London.—24th April, 1883. 

2068. &c., Ber M. Justice, London. 
—A communication ey P. Bickmore and E. B. 
Pendleton.—24th April, 1883. 

= a, E. Newman, Burnham.—24th April, 


munication from L A. Bang . A. Sanguinette. 
—25th April, 

2139, Compounps, E. Turpin, Paris.—27th 


April, 1 
2144. &c., Fasarics, W. P. 
son, Liv A communication from D. CU. 
Sumner. —27th “April, 1883. 
2145. Sewine Macutngs, A. J. Boult, London.—A com- 
munication from J. H. ewe —2ith April, 1883. 
176. Sroprertnc Borriszs, R. J. Sankey, South Hill, 
near Ashford.—30th April, 1883. 
2178. Burrons, W. Will us, London.—A commu- 
nication from C. Umbeck.—30th April, 1883. 
2341. Voucanistsc Gums, H. H. Lake, London.—A 
communication from A. C. Eddy.—8th "May. 1883. 
2475. Wiepow Sasues, A. Rudolph, San Francisco, 
U.S.—17th May, 1883. 


Patents Sealed. 
(List of Letters Patent which passed the Great Seal on the 
18th May, 1883.) 
5392. JOINTS of N. Hutchinson, 


5442. Extractive Sait from J. Maynes, Man- 
chester.—15th November, 1882. 
Motor ENGINES, J. Maynes, Manchester.— 


November, 1882. 
5545. Urmisine Bre Propucts of Sopa, &c., J. Mac- 
w.—22nd November, 1882. 
5548. the APPEARANCE of Diamonps, &c., 
J.C November, 1882. 
ILER Fu b W. Dyson, Bolton.—2and 
F A. Osborn, 
OUNTAIN 
AMPS ali their Salsbury, London. 
an te November, 1 Bo 
ee ‘Row ats, W. J. London.— 
Be TS, Sage, 
5580. CaRBONs, — W. Cunliffe, London. — 23rd 
November, 1882. 
5582. Naves of Wueets, 8. Andrews, Cardiff.—23rd 
November, 1882. 
CANDLE Macuines, E. Cowles, 


5599. oe &c., H. J. Hissett, Plymouth.—24th 
ILLING, London.—27th 
November, 1882, 


5626. H. Sutcliffe, Halifax.—27th 
188: 

5663. between PassEncERs, GUARD, 
and Escrve Driver, W. Sharp, Rastrick. —28th 
November, 1882. 

5665. Twistep Rres for Guy BARRELS, W. James, 
Birmingham.—28th November, 1882. 

= REGULATING APPARATUS for Encines, A. Buden- 


. 
5680. ComsTRuctING the Srers of STarrs, H. Doulton, 


London.—29th November, 1882. 
5745. Free-escapes, H. J. Allison, London.—2nd Decem- 


761.’ REFRIGERATING W. R. Lake, Lon- 
5796. Exzcrrrc Lamps, W. R. Lake, London.—5th 


don.—12th December, 1882. 
6039. Mosaic Fioor F. Walton, 
—18th December, 1 


708. GnoovEp = Carmont, Manchester.— 
1 
986. Spoot Wispinc Macutyes, P. H. Marriott and J. 
Hall, —23rd Fe 


1019. Opzratine ELECTRICAL GENERATORS, T. J. Hand- 
ford, London.—24th February, 1 

1119. DecoraTiNG Woop, H. Saunders and 8. Comber, 
Brighton.—lst March, 1883. 


List of Letters Patent which passed the Great Seal on the 
22nd May, 1883.) 


5571. Protectine from the 


Errects of Couuision, 
= Beverley, Aberdeen, and G. A. MacLaverty, 


1882, 
5578. Bonsins and Spoors, L. Heppenstall, jun., Milns- 
bridge.—23rd November, 1882. : 


5591. TREATING VEGETABLE Marrer, G. and J. E. 
Tolson, D 1882. 


lovember, 
5606. Takine Souxptnas, F. Sutcliffe, Liverpool.—25th 
November, 1882. 


5608. Looms for Weavine, G. Keighley, Burnley.— 
25th November, 1882. 

5610. BLock SIGNALLING, F. Swift, West Drayton, and 
A. J. M. Reade, Slough.—25th 

5611. REGULATING the | of Liquips, P. J. Catterall 
and E. 25th N 

5621. PREVENTING INJURIES to BorLers, AJ. Smith, 

on.—27th November, 1882. 
5625. TetepHonic APPaARATUs, J. ce, London, 
and J. E. Chaster, 1882, 
olt, “Paton Novem- 


5631.’ DYNAMO-ELECTRIC Macutnss, C. A. McEvoy and 
J. Mathieson, no November, 


5658. Loo: ao H. Tetlow, Miles Platting, and J. 
PICKERS, jes 
Hol , Lower Broughton.— —28th Ne November, 1882. 

5716. Wacons, &c., W. P. Wilson, Brockley.—30th 


5795. 2 J. Whitehouse and 8. Peacock, 

ham.—5th December, 1882. 

5810. Trearment of ‘Hears, L. H. Armour, 
Gateshead-on-Tyne.—6th December, 1882. 

5824. Tramway Cars, E. C. es and F. E. B. Beau- 
mont, ae December, 1 

5853, . Pidgeon, Putney Hill. —8th 


December, 

5914. Oxrpisine TexTILE Fasprios, C. D. Abel, London. 
—11th December, 1882. 

5923. Sza-cornc Vases J. H. Johnson, London.— 
—12th December, 1 

5937. DISPLAYING W. R. Lon- 
don.—12th December, 1882. 

5948. Wepcrs, &c., G. Guthrie, Sunderland.— 
December, 1832. 

6027. of Locks, J. Woodward, Wolver- 


—1 1882. 
56. MEASURING Currents, St. G. L. Fox, 
London.—4th January, 1883. 
104. SHogs and H. J. Haddan, London.—8¢th 
January, 1883. 


235. Routers for MaNGLING k: 


wire and connections and brings 

on the following train, by 

it is sto; or retarded, &c, 

4555. Dynamo Execrric Exoinss, 4. Lalance and M. 
Bauer, Paris.—25th September, 1882.—(Not pro- 
ceeded with.) 4d. 

This relates to a machine in which the inventors 
| to magnets field as 
the ducing coils as near together as 
possible. 

4558. Aprararos For DivipiInc AND 


September, 

The dough is aon in a h 
w a on to a trav: 
apron, where fences or des turn and fold over the 

ides, ‘after which it passes through rollers. The 
band of dough is then delivered to a second band and 


homey tps saturated with oil or essence. The upper 
the capsule terminates ina lip, which serves to 
Periate the necessity of frequent 

wick and to insure sure and rapid lighting. 


4505. Fast Loosz Puteys, 7. B. Sharp, 
wick.— 27th September, 1882,—(Not with 


beoween them is mounted a conical 


APPARATUS FOR MEASURING AND 
Cukrents, 8. Z. de Ferranti, 
Bush, and A, Russell-square.—Q7th Bep- 
tember, 1882. 

To measure titrmating currents the use 
an induction coil, through the pri: of which 
the current to be measured is passed; the te 
the se Saeereny coil are connected to two electrodes 

immersed in water slightly acidulated. The gas 
th of water by 


recesses, into each of w 
80 as to form a loaf. 


SeconDaRY F.C. 


to the use o! from a 
height into water, becomes ely divided. 


for the plates of secondary bai 
GovERNING FOR Enarngs, B. 
and W. Daniel, Leeds.— 25th September, 1882. 


A caaees is employed and controls the 
admission of steam to an auxiliary 


the amall cylinder, 
(4566) 


piston-rod of which 


ACTURE cE, G. 
—12th Febuary, 1883. 
Fasrics, H. Kiddier, Notting- 
ham.—1l4th February, 1883. 
916. for W. Arthur, London. 


February, 1 
Ran T. J. Handford, London. 
1048. TREATMENT Metauiic Ores, W. J. Tanner, 
London.—27th February, 1883. 
1091. Suppiyrne Lusricant, S. Kershaw, 
and J. yw, Heywood.—28th February, 1883. 
1093. PREPARING H. E. Newton, 
London. —28th February, 1 
= G. de Lille, France.—lst 
1187. Feep Morrow of Crrcutar Sawine Macuings, T. 
N. Rol Rochdale.—6th March, 1883. 
1203. Fires, Taps, Dies, &c., H. H. Lake, London.— 
6th March, 1883. 
1857. THERMO-ELECTRICAL GENERATORS, R. H. Brandon, 
Paris.—14th March, 1883. 
1608. Formine GELATINO-BROMIDE Paper, R. H. 
Brandon, Paris.—30th March, 1883. 
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ABSTRAOTS OF SPEOIFIOATIONS. 
for Taz at the 


4. D ELECTRIC BE. T. We 


August, 1882. 

relates to stoppers with screw 
to ponding threads in the neck 
the , and it consists in on body of the 
mati and cov it 
with a thin man tin or It 
consists in f sui with valves for the 
purpose of 


4348. Curonocrarn, A. M. Clark, London.—l2th 
1882.—(4 communication P. R. 


a certain time by means rps any 
4535. ELECTRIC Macuinzs, F. C. Glaser, 


x renting vehicles or 


means of according to 

described in the inventor's patent No. 1830, 

from colliding, and for a certain 
each. The inventor ee the use 


into sections and the intervals between the 
trains by operatin, 
the foller it when the 


is connected with lever E; G is a cataract cylinder, 
wi the same rod as that working 
cylinder F, and it serves to render gradual the 


face, which varies its ottaee with the piston. A 
valve works on the movable face and admits steam to 
cylinder F, its spindle K being connected by levers M 
to the slider of governor L. 


square.—26th September, 1882. 
The object of this invention is to avoid counter 
——— force in motors. The inventor con- 
structs his with armatx 


current through the jum, it incandes- 
cent, whilst in other positions Grube t not in 
4580. Doves ALLoys BY ELECTROLYSIS AND 


Duatysis, W. R. 
th 1908.44 communication from H. R. 


26th September, 
Cassel, New York.) 6d. 

This relates to a means whereby the anode solution 
may be lectly separated from cathode solution. 
In out this the anodes and 
are separated by any suitable co! substance 
form Zed | e vat, or as fixed partitions 
therein. Wood is found to substance for 


th 
from F. M. Roots, Connersville, U.8.) 8d. 
This relates to improvements on patent No. 4158, 


friction between parts, and to insure 
ect contact the abutments during their 
entire revolution. It consists in the formation of 


tting surfaces 
which are equal to two-thirds of the diff 
the diameter of the pitch and inscribed circles. 
Bouckies ror J. B. Brooks and 
FP. R. Birmingham.—27th September, 1882. 
The body 
brace to between the tooth andi back piste, and 


projections, cavit 
as to t surfaces 
fluid Ee the purpose of feathering or adjusting the 


ces, con- 
ito each other, 
citing formed. 

4594. L. Wise, London.—27th September, 
Paris.) 
The wick is caused to ¢ Amn: thin metallic 
capsule fitting the top tho lamp body, which con- 


the primary. The gas is measured 
devised by the inventors and d 
pat 
45098. Uritisinc Heat as A MoToR THROUGH THE 
Mepium oF 10 Fiurps, H. Gruson and R. 
Handrick, Germany.—27th September, 1882. 6d. 
An injector is used for forcing back into a receiver 
vapour which has been used for driving a motor. A 


4598) 


is the receiver ho! vapour for driving the motor ; 
Ba boiler for gen bee D for operating injector 
Cc. vapour panty pe D to the — and the 
exhaust vapour onde t he pipe E to the injector, 
which forces it back into the receiver. 


45090. Seconpary or SToracE W. Clark, 
lane.—27th Sepi 882.—(A communi- 


The inventor constructs his batteries of plates of 
perforated a. re lead, between which are 
of spongy the whole are then subj to 
pressure, 
4601. Apparatus ror Faciuitatinc THE Usk oF 
CasLes ror Havutinc Tramway VEHICLEs, &c., 


main tube; in providing such tube with enlargements 
or pockets so t anti-friction wheels may be used 
a small tube; in providing the horizontal bear- 
ing wheels with a device for retaining the cable in 
position ; in providing the main tube at the pockets 
or near the vertical bearing wheels with i for 
lifting the gripper or easing it over the vertical 
bearing wheels ; in providing the tube with a side 
pipe or passage for conveying water around the box. 


46083. Spixnino Rinas, B. J. B. Mills, London.—28th 
, 1882 —(A communication from J. Schutt 


and .) 6d, 

The object is to furnish a spin ring which will 

on bobbins of large or 

Inde love tn the rin ral and revolving 

a sleeve jo’ rail, and rev: 

8 » A t rests on an angu nee 

the sleeve, and revolves with it. This ‘he bas on 
its top, vertically under the circumference of the race 
of the sleeve, a yarn eye, a wire 1090p, a short horizontal 
tube, two holes in the top rim of Ang or any equi- 
valent contrivance through which the passes to 
the bobbin. Above the top of the ring a stop plate is 
adjustably arranged. 

4607. Ostarntno Extract or SOLUBLE PorTION FROM 
TANNING MarTeRIALs, &c., H. Hutchings, Warring- 
ton.—28th September, 1882. 6d, 

This consists in ting tanning 

and at the same time causing both the ter and 

tanning material to surge to and fro & aaa 

oscilla’ apparatus. 

4609. Apparatus ror Raisinc, LOWERING, AND 
Directine Rivetrino Macuines, &c., 
R. A. =" Fielding, Glou- 


28th 
From the frame of She a trunnion 
te frame the ache through the 


| 
fed forward intermittently, a knife cutting off the 
desired quantity at each forward movement, the 
divided portions be’ delivered to a table with 
4 865. Mrratuic Dow ich one portion is compressed 
16th February, 1883. 
941. UNINFLAMMABLE Hills, Deptford.— 
—A com. from G. November, 1882. 
fF 5790. Conpensinc Sream, A. W. L. Reddie, London.— 
= 
= 
London.—A com. from E. Mihlau.—6th April, 1883. 
} 
iN 
Maschinenbau-Actien Gesellschaft.—20th April, 1883. \ / Ao 
2022. Lever Cork-screws, R. Dolberg, Rostock, Ger- IN Y> G 
Z 
| 
| 
c Xo 
| 
» \ 
\ — 
malin 
\ 
List of Specifications 8 published during the 
week ending May 19th, 1883. 
W. R. Lake, London.—2ith September, 1882.—(A 
4558, 4566, ¢ communication from H. Ferrie, Guthrie, U.8&.) 6d. 
4592, 6d.; 4594, 
c 4599, 2d.; 4601, 
4567. APPARATUS FOR OBTAINING MECHANICAL ErFrct 
By Evgroy, L. Voice, Torrington- 
ting through or in fixed hollow bobbins. Commu- 
*,* Specification tators are dispensed with. 
Patent-office on 4573. Porraste Evecrricat APPARATUS FoR LiGuT- 
tember, 1882.—(A communication from B. Arnould, 
High Holborn, to Mr. H. Reader Lack, her Majesty's| (Not proceeded with.) 24. 
: Patent-office, Southampton-buildings, Chancery-lane,/| pjatinum wire is attached to a portable apparatus 
London. and connected with a battery, so arranged that in 
—_—_—_— certain positions of the apparatus the battery sends a 
This relates to various improvements in the con- 
struction of dynamos. 
4024. Borrtz Srorrers, J. Lippman, Berlin.—22nd 
these dialysing cells or partitions. 
4583. Rotary Pumps anp Browsers, M. Benson, 
A.D, 1881, the object being to = = _. 
of sustaining a hea’ ressure with the least ible 
This consists in the use of a bent lever acted upon / \ 
by turning the bow of the case up or down, so as to / \ 
control the movement of heart wheels on the pointer \ 
\ 
| \ 
\ 
from C. Zipernowsky and M. Deri, Budapest { 
5638, for 8 M | Tits relates toan machi: ving O é 
. Spriva Motors for Sewine Macurines, A. M. is relates to an alternate current ne which ides, such plate ha teeth to ente: } | dhs 
5918. DyNamo-ELEcTRIC Macuines, H. H. Lake, Lon- the ed off from 4585. APPARATus ror AERIAL AND Naviaa- | ip. 
tion, &c., B. W. Maughan and &. D. Waddy, Lon- lf AN \ 
ASSENGERS BY THE oF &., F. tes to thi of ler blad d \ Wi 
597. DIRECT-aCTING HYDRAULIC MACHINES, Jenkin, C.B., Edinburgh.—28rd September, 1882, of KA ox 
es inclined relatively to each other, such blades A 
This relates jointed er and provided with a series of hija 
Ly C4 
= 
af ff 
4602. Appliances ror Sort Pipss, &., 
nterval Decomes too simall, apd causing De m 
also the use, with trains propelled by electric currents " 
transmitted to them by stationary eonductors, of lead- 
ing and trailing connections on the train and fixed mee 
’ insulated sectional block wires or conductors, so centre of gravity, and to it is fitted a bent radial arm 
arranged that when the interval between the trains 
becomes too small a portion of the current passes such pin also nearly in a line passing through 
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the centre of gravity, and is inclined at nearly 45 deg. 
to the axis of trunnion A, The pin Cis a trunnion of 
hydrate D, plunger E of which carries 
a pulley for the chain F that passes round guide pulley 
G mounted on end of ¢ E beype D, and extends up to 
point of suspension. e cylin der has a valve-box H 
with supply and discharge valves, which can be 
worked by cords attached to the valve levers I I, so as 
to subject the lever to or relieve it from h draulic 
en and thereby raise or lower the ne. 


4608. ApPaRatus ror OBTAINING 
J. Mayer, London.—28th September, 
Oxygen and gas are ond their 
combustion effected upon a body of marble instead of 
lime, suitable means teing provided for regulating the 
supply of gas thereto. 

4611. Apparatus ror Bortina Wort, &., D. W. 
Hamper and E. Harper, Sowerby Bridge, Yorkshire. 
—28th September, 1882.—{ Not proceeded with.) 2d. 

This relates to the use of a novel form of fountain 
barre to facilitate the bviling of wort and other 
liquids, and ensure their automatic constant stirring, 
and thereby prevent settling and burning. 


4612. oF FOR | Mar 
Liquors, W. Hamper zB. Sowerby 
Bridge, Yorkshire. 28th (Not pro- 

ceeded with.) 2d. 
This relates to apparatus for finings 
from lumps, and in which the liquid is submitted to 
the action of revolving cutters and stirrers. 


Feepina Woot Carpinc Macuings, &c., R. 


with 
This relates to use of brushes for 
fibrous material, dirt, burrs, or + gly he teeth 
of travelling bands used ‘to feed wool to carding 
engines. 
4614. ror on hg T. R. 
Baker, Bir 882.—(Not 


proceeded with.) 

The clip is in the Pl of an open oem ring, the 
ends of which are turned inwards. clip is 
over the felloe from inside, the open faint com: ~ 
the front and allowing the rubber tire to present a 
running surface. 

4615. Sewine Macuines, C. P. Evans, Birmingham.— 
28th 5 .—{ Not proceeded with.) 2d. 

The object is to make two or more rows of stitching 
simultaneously, and it consists in moun two or 
more needles on one needle bar, so that the distances 
apart may be regulated as desired. 

4617. ror Guns ror Prorec- 
tion oF Gunners, J. B. Parkin, Woolwich.—28th 
—(Not proceeded with. 

A series of steel blades are mounted on bars fixed to 
the gun carriage, with interstices between them, such 
being set to any required 
angle. 

4618. Fire-crates or Stoves, B. Whillier, London.— 


28: 1882. 6d. 

Flues are formed. at each side of the stove and lead 
into a combustion chamber at the back, so that the 
heated air entering the latter will cause a more perfect 
combustion of the smoke, The grate is made revers- 
ible, so that fresh fuel may be turned to the bottom. 


4619. Strays or A. and R. Neilson, 


Bristol 
This in forming or of a duplex 
fabric composed of two and superimposed 
sets of “bones” combined and secured by lines of 
stitching. 
September, pre 
fort ot 
ceeded with.) 2d. = 
The case is of cast steel, in one 
and its outer surface is polished 
urnished. 
4631. Var EXPANSION, AND REVERSING 
ror Engines, W. R. Lake, 
September, A communication from N. A 
Bonnefond, Paris.) 6d. 


The slide =e are arranged in the form of pistons 
to diminish the resistance caused by friction, and the 
rod of the admission slide valves is operated by releas- 
ing mechanism, w! uces a rapid movement of 
tp mined with an ordinary lide por 

an k per- 
the and not 


4622. Toxsacco Pires, J. B. Quirk, Sep- 
tember, 1882.—(Not proceeded with.) 2d. 
termediate chamber is arra arranged between the 
bowl and the mouthpiece and is filled with tobacco, 
through which the smoke is caused to pass, and is thus 
purified and cooled. 


Charing Cross. —28th 
This relates to the method of removing the es 
animals, and then cutt them up as small as 
possible and diluting with dis water and oe 


triturating them a time and passi: 

a metallic cloth filter. The 
} ad mixed with rectified glycerine to form an emul- 
sion, or with glycerised starch “4 form a salve, 


4624. Mitts, W. R. Lake, London.—28th 
1882.—(A communication from Erken- 
This relates to production of rods or other pieces 
of iron and steel of small size, by means of a — 
train of two or more pairs of rolls placed lateral 
each other, a hollow guide travelling in a curved ine 
from a point opposite the delivering groove to a point 
in front of the receiving groove, and having a 
there to be automatically locked 
an released, and ‘by means of ene the end of the 
rod to be in the bore of the 
guide until the latter has arrived at the end of its 
course, 


4625. Secowpary Bartreries, St. George Lane-Fox, 
Anne's-gate.—28th September, 1882. 

This relates to improvements in Planté’s battery. 
The inventor forms his plates of alternate strips of 
lead and sand or asbestos paper. Several of these are 
subjected to pressure to form one plate. All the lead 
strips are connected together, and the whole then 
immersed in dilute sulphuric acid, 

4626. Governors ror RecULATING THE SPEED oF 
Enoines, &., P. B. Elwell, 
September, 1882. —(Not proceeded with. 

mechanism consists of arrange- 
ment of clock and a band con- 
eae a pulley on the engine shaft with a pulley on 

escapement; a weight connected to a ru 
paey acting in a loop of the band, and tendin 

it taut; a connection between the P 
and th the regulating valve; and a band tighten 


the hutches or wagons are formed with corrugations to 
strengthen them. 
4629. Taicycies orn A. Gibbs, Birming- 
ham.—29th September, 1882. 6d. 
This relates to a case or covering to be attached to 
the frame of the velocipede, and serving to protect the 
vider from wet or dirt. 


4002. Furwaces FOR Steam J. W. Couchman, 
—29th 1882. 6d. 


This ofa distilling chamber, open at 

one end and on the of the sides, bottom and top 

of which is a pipe to t the outflow of air across 

the open end. 

4634. Srzam Borter Furnaces, A. G. Fenn, London. 

—29th September, 1882.—( Not proceeded with.) 2d. 

This relates to an automatic rocking movement of 

the bars of furnaces, and 


4652. Appuiancks ror Sxcurtnc WInpows AND 
Doors, T. Young and G@. C. Wood, — —80th 
September, 1882.—( Not proceeded with.) 

A two-arméd catch or lever from 
a bracket, and is arranged so as to be forced back 
while the window is being closed, but which moves 
out automatically and secures the window as soon as 

window is closed. A modification is described for 
use ta a horizontal position, 

4658. Apparatus ror CHECKING oR INDICATING THE 
PeriopicaL ARRIVAL AND DePaRTURE OF Em- 
PLoves, W. B. Llewellin, Bristol.—30th September, 
1882. 10d. 

This relates to improvements on patent No. 2472, 
A.D. 1881, and it consists in providing the checkio 
apparatus with a shoot to enable checks to be Saal 
into the machine from another apartment. Further to 
inclining the bottom of the check box so as to cause the 


specially 

those described in patent No. 1122, a.p. 1874. The 
bearing bar is suspended from one of the fire-bars 
bya by a hg and pin at Vy xe farthest from the rocking 

e near end of the bearing rests on a 
cab segment on the rocking shaft. A reciprocating 
bar is carried on supports at the foot of the boiler 
seating, and to it are connected the ends of the levers, 
which roc the shaft under the grate, such bar being 
actuated by an excentric on a countershaft driven 
by any suitable means. 


4685. Sroprers ror Borres, Jars, &., N. Thompson, 
Brooklyn, U.8.—29th September, 1882. 6d. 

The stopper is formed with a hollow cap lined with 
cork, and which passes over the neck of the bottle. 
In the cap are two or more spring catches, which take 
under a flange formed round the bottle or jar. 


4636. Bismuru Broyze or ALLoy, J. 
Webster, wick.—29th September, 1882. 4d. 

The object is to produce a metallic alloy suitable for 
use in sea water and other purposes. For use in sea 
water the alloy consists of 1 part bismuth and 16 parts 
tin, which are melted and well amalgamated ; 69 parts 

r, 21 parts spelter, and 9 parts nicxel are then 
mixed with 1 part of the alloy of bismuth and tin, the 
peg being melted and amalgamated, and then run 

to moulds. 


4687. Gear, J. Harland, G. W. 
W. H. Wilson, and W. J. Pirrié, Queen's Isiand, 
Treland.—29th September, 1882. i 
This consists in applying springs to the arms, 
spokes, or other part of the steering tiller, yoke, or 
quadrant, so that there will be an élastic medium 
between the rudder head and steering chains, ropes, or 
rods, which will tee the latter to be always kept 
earth tight, fang yet allow the rudder head to yield 
severe shocks. 


pyramids resting ona = above the grates. They 

fle plate, and are set within 

a conical shell peep chamber for the com- 
bustion of the fuel. 

4639. UmBRELLAS AND Parasots, WV. n, Bir- 

—29th September, 1882.—(Not proceeded 


with.) 2d, 
Mis consists tn forming transparent parts in tho 
covers of umbrellas and paraso! 

4640. ApparaTos FoR A GAME oF CHANCE 
AND SKILL, J. H. Johnson, London.—29th Septem- 
ber, 1882.—(4A communication from H. Rovel, Paris.) 
Not proceeded with.) 2d. 

A fort or receptacle is elevated in the centre of a 
and Sails are thrown Ang suitable dis- 
charging apparatus arranged at 

September, 1882.—( Not proceeded with 


The object is to convert the lateral motion of 
of equal le: rawn ou 
to the action of 

RorTary 

Motion, W. R. Lake, London.—29th September, 1882 
—(A from J. J. Larroque, Paris. 


4d. 

This consists essenti in a _piston-rod terminated 
by a guide frame in which a roller is free to move, and 
serves a8 a crank pin, a slot being formed in a frame 
to receive at the end of the outward and inward strokes 
of the piston the shaft to which rotary motion is to be 


4644. Portricarion or Gas anp OsTarnine 
AMMONIA THEREFROM, C. F. London. —29th 
September, 1882. 8d. 

This relates to improvements on patent No. 2838, 
A.D. 1881, and consists in using a number of Woolf's 
bottles or towers so that the eg quantity of puri- 
fied gas liquor circulating through them will do away 
with the necessity for external cooling for the pu 
of Fg mom | the vapours from the still. The still is 
in the form of a coke tower, into the bottom of which 
superheated steam is passed while the liquor enters at 

The ammonia in a gaseous form is caused to pass 
through large condensing chambers before 
being — to gas. Other improvements are 


4645. Exvecrraic Meters, §. D. Mott, New York, and 
Pimlico.—29th September, 1882. 6d. 

This relates to a device whereby an index pointer 
is made to indicate on a graduated scale the quantity 
of electricity passing througha conductor. According 
one the pointer is the exten- 

of a tallic spiral having con- 
siderable electrical resistance, such as platinum or 
iridio platinum. The passage a increases 
the temperature of the spiral. is — 
to cause it to return to zero hp © current ceases 
to pass. 
4646. Execrric Meters, S. D. Mott, New York.—29th 

September, 1882. 10d. 

This relates to apparatus - measuring the quantity 
of electricity passing through any conductor. on 
ing to one oo @ inventor employs an 

and escape wheel in connec- 
tion with a tooke of registering wheelwork. The bob 
of this pendulum is caused to vary its ition in the 
a according to the current passing—that is, when a 
current is passing it will be raised, and the 
sendin will beat faster, when a small current is 
passing the opposite will take place. 


4647. Fasteners ror Sive Licuts, MANHOLE 


4027. 0. W. T. Barnsdale, Notti: 


80 as to form the mouthpiece. 
4628. Borine Tappina Howes 

Prates, R. D — 20th & 

1882.—( Not proceeded with. ) 

One form of apparatus for ‘sftectin this 
of a spur wheel held in bearin; 

nie of plates bolted together, and which are Eee 
with or have jointed to them a long arm, the other 
end of which is held to prevent the tes turning. 
The pinion is turned by a handle, and wheel has a 
central hole to receive the tool. 


4630. Hurcnes or Wacons, IV. Cook, 
September, 1882.—(Not with. 

This consists in forming the buffers of | ae or 
Wagons preferably from one length of steel placed 
across each end, and ay ten with an outward bend at 
the centre, The pla tes forming the ends of the body of 


RS, &c., R. C. Lhompson, Sunderiand.—29th 
. 1882. 6d. 


A wedge-shaped bolt or cotter is inserted in a cleat 
rivetted to the hatch coamings when used for a hatch 
ulin, and in the case of a manhole cover rivetted 

ited near the edge of the hole, 


4048. CyLinpex Guass SryLocrapns, H. L. Callendar, 
80th September, 1882.—(Not proceeded with.) 


A glass tube is drawn toa capillary point, the end 
being broken off and smoothed and the opening 
reduced. Above the point a constriction is made so 
as to regulate the flow of ink from the point. 

th September, 1882. 

The sound producers ae of bars of steel bent to 
the form of tuning forks, Nege sg are connected to the 
bridge of a sound box by a piece of spring steel. 
Hammers of lead cove: with felt or rubber are 
caused to strike the forks when actuated from a key- 
board, the action of which is below the keys: 


checks to roll towards the circumference, and hinging 
the bottom, so that the checks can pass into a lower 
compartment, Several other improvements are 
described including clockwork mechanism to actuate 
oe parts of the checking apparatus at 


4654. Fotpine Kwives, Spoons, Forks, L. 
Hager, we —30th September, 1882.—(Not pro- 
ceeded with. 

The blade of the knife or the fork or spoon is 


4655. Meratiic Starrcases, R. Hudson, Gildersome, 
Yorks —80th September, 1882. 6d. 
This relates to the general construction of the stair- 
cases entirely of metal. 


4656. Apparatus ror Dicotne, F. Proctor, Stevenage, 
September, 1882.—(Not proceeded with.) 


This relates to the general construction of di; ing 
apparatus in which the ground is turned over by furks 
actuated through suitable levers connected with 
cranks on a driven from the wheel axle by suit- 
able gearing. 

4657. Brakes on Dracs ror Carriaces, 
ie, Corstorphine, N.B.—30th September, 


The brake blocks are formed with the usual rubbing 
and wearing surfaces attached to a thin metal plate, 
8o fitted to She —— of the brake mechanism as to 
adjust itself readily to the carriage wheel, and is 

of being easily d and repl when 


4658. Porirication or ALconot, A. J. Boult, London. 
—30th September, 1882.—(A communication from @. 


6d. 
‘The spirit is bined under with carbonic 
gas, and then led to a tank where the gas is 
liberated from the spirit, carrying with it the fusel oil. 
4659. Treatment or Sewaor, J. Young, Kelly, N.B. 
~—30th September, 1882. 8d. 

This relates to improvements on patent No. 8562, 
A.D. 1882, and consists in expelling the ammonia and 
gaseous bodies from sewage by admitting thereinto 
steam, or Ss = air, whilst a partial vacuum is 

d in th tt Special apparatus is 

described for pane te on the process. 
4660. Orzratina Upon THE ATMOSPHERE OF APART- 
MENTS IN WHICH ARTIFICIAL SHeet Ice 1s 


driving axle, gearing with rg omy wheels on a 
shaft enclosed a tube, having a sphere at 
bottom, in which 4 is another bevel wheel at bottom 
gearing with a pinion on the crank axle passing 
through the sphere. When driven one way speed gear 
is brought into o; tion, and when driven the other 
way power gear is operated. 


4669. Sream Generators, W. Clark, London.—30th 
Sept.mber, 1882.(A communication from M. Her- 
vier, Paris. ) 8d. 

The boiler shell is generally d: vertically, and 
is of cylindrical or other form and sufficiently large to 
enable a person to enter it. From this shell Tadiste a 
number of water tubes arranged in rows, the tubes in 
one row being opposite the s between the tubes 
in the rows above and below it. These tubes are sub- 
jected to heat from a furnace, i enclosed in a case 
through which the flames pass. 


4670. Composition ror ImpaRTING A LvusTROUS 
APPEARANCE TO Boots, Harness, &., 
and A. Wright, Surrey.—2nd October, 1882. 2d. 

A compound of Carnauba wax, white cerisin, palm 
or olive oil, soap, and vegetable black is made by sub- 
jecting the substances to heat. The compound is dis- 
solved in turpentine or other solvent, and a sufficient 
quantity of beeswax to form a paste, which is 
then ready for use, 


4671. Paotoorapny, C. P. Evans, Birmingham.—2nd 


graph. 
4676. Incanpescent Evecrric Lamps, J. F. Phillips, 


cylindrical or conical spirals, one th 
His filaments are made of fine aioe “of sugar cane, 
which are placed in a receptacle; this is then 
exhausted of air, and a solution of hydrite of carbon 
in water filled into it. The fibre is then shaped and 
carbonised, and then im d witha of 
cellulose in the same manner as above described. 


<—“-. REGENERATING SULPHUR FROM ALKALI WASTE, 
W. Weldon, Bursiow.—2nd October, 1882. 2d. 

This consists in the method of obtaining from alkali 
waste sulphur in ve state of a hydrogen, 
by the alkali waste by 
water under ‘cont with the decomposition of the 
resulting solution of calcium sulphydrate by either 
hydrochloric acid or carbonic acid. 


4688. ror Venicies, W. Clark, London.—2nd 
October, 1882.—(A communication from J. H. Huyler, 
Tenafly, U.8.) 6d. 

The object is to increase the durability of vehicle 
axles and facilitate their repair. The axle is con- 
structed with an adjustable bushing secured by a 
tubular nut, and having grooves and sages to 
receive oil, and an adjustable band provided with set 
screws, and an oil hole, whereby the bushing can be 
or oe becomes worn, and can readily 


W. W. Nightingale, Southport.—30th & 
1882. ‘4d. 


In apartments in which sheet ice obtained by 
artificial means is provided for * skating and other pur- 
poses a misti or fog is p , in order to cnad 
which a fan is caused to draw air from the lower part 
of such apartments, and after being passed through a 
suitable refeigecnter is reintroduced at the top of the 


4661. Apparatus FoR REGISTERING THE SUPPLY oF 
Septem- 


‘ot with. 

This’ relates to a meter d of a cylind 
having paper wound -— it, which is ‘Toteted by 
clockwork, A ere ttached to the armature of an 
electro-magn the cireuit and marks the paper. 


4663. Oxsraintnse Motive Power, J. A. Stephan, 
September, 1882.—(Not proceeded 


with.) 2d 
Hydrochloric acid and tin are placed in a vessel and 
the gas and vai ted to a con- 
of w m. col and a part of same 
heat the “frst vessel, w! the remainder is 
to a suitable motor. 
4664. Cuurns, J. Llewellin, Haverfordwest.—30th Sep- 
tember, 1882.— (Not proceeded with.) 2d. 


jped 

oe. with an equal number of angular sections, 

so arranged as to act as beaters, whereby, when the 

barrel is revolved, great agitation of the material in 
the barrel is effected. 


4665. Iuprovep Exrcrro-moror, M. Immisch, Cam- 
den-road.—380th 6d. 


This relates to an improved electro-motor, an illus- 
tration of which is given herewith. The coils of the 
armature are similarly wound, and the ends connected 
toa commutator. Two pairs of brushes are employed, 
one pair to lead the current to the commutator, the 
other to take it off. The commutator and brushes are 
soarranged that the polarity of each of the armature 


[4665 


ante is changed four times in one revolution. 
Fac! 


4684. Centrirvcat Macuives ror SEPARATING 


W. T. Haydon, Dover.—2nd, October, 1882. 6d. 


removed from each other, by which means a free 
sage for the oil is provided. On the side of the 


grooves or indentations are formed, extending from 
the points of junction of Ts by rigs 
across the bars. The bars are he! 
at intervals, and the vessel 
ram. The cover is an that othe can 


be readily removed by means of a counterweight. 
4687. MecHanisM FoR TH 


8. 

a sleeve is mounted so as to turn freely, 
with an excentric, such sleeve 
the hub or axial su of a wheel, gear, pulley or other 
device. A toothed wheel is mounted on the to pend 


and is i fot f turning therewith by its 

wil formed in a casing concentric the the 
to the frame. A curved wedge is 

toothed wheel and the casing, 

and can wedge between such parts when moved to 

the right or left. 


4689. Merat Poncues, A. J. Boult, London.—2nd 
October, 1882.—(4 communication from EB. A. Bailey, 
G. W. Constantine, T. W. Fowler, and F. W. 
Washington, U.8. }—(Not proceeded with.) 2d. 

The punchis provided with a base of less lateral 
diameter, but of the same longitudinal diameter as the 
body of the punch, and p with cutting 
edges extending from “the base upwards. Another 
= is described having a flat central base of less 

teral than longitudinal diameter with parallel iy 
said base being provided with a centreing point 
curved cutting edges extending uw y 


4690. Sarery Hooks ror Harness Traces, H. 
Lake, London.—2nd October, 1882.—(4 communica- 
tion from W. H. Ravrigh, St. Petersburg, Pennsyl- 
vania.) 6d. 

To the main part of the hook the latch or jaw 
portion is hinged so as to close the entrance, a coiled 
spring contained in a recess in the main part 
upon the jaw portion. A lug is cast on the jaw so as 
to facilitate opening the hook. The main Page is 
formed with a perforated tongue adapted to 
between the plies of the trace, which is formed with 
openings in which are placed projections formed on a 
clamp plate, one projection being screw-tapped to 
— a screw threaded stud upon another clamp. 
plate. 

— MANUFACTURE OF BI-CARBONATE OF Sopa, A. 

W. L. Reddie, London.—8rd October, 1882.—(4 2 com- 
ti from B. T. Babbitt, New York.) 6d. 


also receives four times in one ma 
double amount of current, just when the magnets a are 
in such a position of the magnetic field that this 
pt current is most pote ve to procure rotary 
motion. 


4667. Locks ror Porrmanteaus, &., J. Jackson, 
C. Sheekey, Westminster.—80th September, 


The object is to provide additional locking a) tus 
in connection with the extending bar described in 
patent No. 4682, a.p, 1881. The bar has a central slot, 
and one at each "end, and any number of intermediate 
pg le The opposite side of the mouth of the bag has 

y hasps as there are slots, and which catch 
behind he bar held up by springs, so that when 
depressed the hasps are released. A lock is provided 
for securing the bag closed. 


4668. VeLocirepss, 8. Kennington-road.— 
1882. 


weather, and to better adapt the machine for hill 
climbing. As — to tricycles, a hollow axle 
extends between the driving wheels, and has a hollow 
sphere in the centre containing bevel wheels on the 


This consists, First, in impelling soda ash against a 
hard body, so as to powder and scatter it, and in 
exposing it while so scattered to the action of carbonic 
acid gas ; Secondly, in the use ofa blast of carbonic 
acid gas for impelling the soda ash against the hard. 
body ; Thirdly, in the use of a steam blast for this pur- 
pose. It also relates to the apparatus to be used for 
carrying on the process. 


4701. ApPLIaNcE To THE Foor To Assist IN SWIMMING, 
J. Imray, London.—8rd October, 1882.—(A communi- 
= from La Société P. Garcet et Nisius, Paris.) 


A rectangular board has fixed on its upper surface a 
sock to receive the foot, and to its lower surface are 
hinged two other boards, which, as the foot is moved 
to and fro in the water, are caused to turn on their 
hinges, so as to alternately open. out and close again. 


4'705. Manvuracture oF VessELts For Domestic Usk, 
South Norwood Hill.—3rd October, 
1 


This relates to vessels which are required to ie 

their contents warm, and it consists in making 

walls double and filling in the space hebwene’ them 
with ‘slag wool” or other bad conductor of heat, 


, 1882.—(A communica- | 


This consists in photographing an object or person 
direct on to a bust or image prepared with a ,white 
surface, by placing such bust orimage within the camera 
instead of the negative plate, the bust or image 
Chancery-lane.—2nd October| 
tion from C. H. F. Miller, Hamburg.) 6d. 
This relates chiefly to the manufacture of carbon 
filaments. To radiate the light to the best advantage 
the inveutor constructs his carbons so as to form two 
W. P. Thompson, Liverpool.—29th September, 1882. : 
—(A communication from MM. Monsanto, B. Odio, 
and F. Perozo, New York.) 8d. 
Above the grate surface and furnace proper a supply 
of air is introduced in a sub-divided condition throug’ 
slots, so as to effect a perfect combustion of the gases. 
The heating surface is formed of a nest of con- . 
centric coils forming a series of frustra of cones, or 
Cream A. Steenberg, Copenhagen.— 
2nd October, 1882.—(A communication from L. B. - 
Nielsen, Denmark )—(Not proceeded with.) 2d. 
This consists of a fixed vessel standing on a pedestal, 
and containing a rotating vessel mounted on a vertical 
spindle, and having a central opening, to which milk 
is supplied by a tube. : 
The vessel in which the is compressed is made 
up of a series of bars or rings, so arranged that the . 
inner corners touch while the outer corners are 
PRESSION OF Power, &c., W. P. Thompson, Liver- 
pool.—2nd October, 1882.—(A communication from 
4623. Preparation or Antmat Vaccine, 7. Darke, 
| SS 
1 WS SSN | 
| EN \ \ | | 
WY | 
| Vip NS 
TAS 
WN 4 \ 
NS MOQ x 
A. | 
: 
The objects are to arrange and construct the gear so > 
as to protect it from dust and the effects of the 
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4703. Rerer P. Jensen, London.— 487. Szwine Macutnes, R. H. Brandon, Paris.—29th | flanges 6 by the clamp E, substantially as herein | of increased area of tially as and for 
ber, from C. Tics, January, 1888.—(A communication from The described. the purpose descri (2 in a the 
many) 6d. Sewing Machine Company, Boston, U.S.)—(Complete.) | 976.3'79. Srzam Packixe Device, William Fidler, | Combination of a casing hav le port, the 
or consists mainly of a double walled Topeka, Kans.—Filed January 22nd, 1 outer valve having ports an By. poms and 
box of zinc, with — between the walls, through | This relates to “ needle-feed” machines, the object Claim.—(1) A stuffing box tae robe 3 an outer | the inner valve having corres: rts of increased 


4706. Paper Bacs, W. L. Wise, London.—8rd October, 
communication from W. N. Stanley, New 
mi’ - K. to folding apparatus to be applied to 
“machines for making paper bags from continuous 
of , 8o.as to make two or more additional 
lateral folds therein before it enters the machine, in 
such a manner as to obtain bags sha| like a .s 


— by screws. On _ a guide is screwed 

80 as to form two grooves, in each of which is a counter 

plate held by a support. 

oes, Sprinc Motors, W. P. Thompson, Liverpeol.— 
rd October, 1882.—(A communication from A. E. 


give rotary motion in either directi 


being to adapt them to heavy fabric lap and butt seam 
work, the needle-feed motions being positive in —— 
directions, and easily a to vary lengths of 
The a needle bar frame h' 
upon trunnions in the ee two needle bars, 
with a cam slot therein, and ‘each carrying a needle 


— for rotating the dri ng shaft and 
frame. 


535. Execrric Morors anp DyNaMo-ELECTRIC Ma- 


& & Wheeler, New York.) 6d. 
This relates to which the 


to 
The main feature is the means for rev: tie action 
SS eee end to work while the 


orn. T. Coulthard,§Preston.— 


4th October, 1882. 

This relates,” First, to self-contained spindle appara- 
tus of the “Rabbeth” type, and consists in making 
the lower end of the hook bent to one side, and then 

so that by raising the lower ions bent 
forward’ some the front of the frame, the hook is 
so.as to clear “whirl” or 
Secondly, to an arrangement for a 
lain thread 


guide in wors 
mounting it in a sheet metal to 
by a screw working in a slot, so as to enable the 
guide to be adjusted ; and Thirdly, to ring travellers 
with a projecting arm attached to the traveller, and 
in forming the traveller and arm of one piece 
of wire, arranged so that the arm may accommodate 
itself to the varying diameter of the cop or bobbin. 


4729. Tricycuzs, &c., B. Brown, Birming- 
ham.—4th Octoder, 1 

This consists, First, in the cranked shafts 
of velocipedes’ with double cranks or two pairs of 
cranks of different lengths, 20 as toenable the driver 
to propel the vehicle at two different powers; and, 
Secondly, providing the seats of velocipedes with a 
back and shoulder rest. 

4731. Connecrinc To Locks anp LaTCHEs, 
&c., J. Drewitt, Peckham.—4th October, 1882. 6d. 

¥ in the lock, asplit pin is 

the spindle, and opened out so as to secure the knob 

thereon. The other knob may be secured un the other 

end of the spindle in the usual manner. 

4781. Warcuss, 4. Knott, Balsall Heath.—7th 
October, 1882. 

This relates to ees with lever escapements, and 
consists in making the “‘ banking studs” or “‘ 
pins” by which the vibratory motion of the le 
the escapement is limited adjustable. 

J. H. Johnson, Lincoln’ 
—Il1th October, 1882.—(A communication from L. 
Locht-Labye, Paris. ) 6d. 

This relates to a telephone formed of a permanent 
or electro-magnet, provided at one or both of its poles 
with an induction coil of insulated wire; a rigid 
ev, of steel or soft b= is allowed to oscillate 
freely in its centre, one end forming a hammer bearing 
against a rigid disc, and the other being attracted or 
repulsed by the coils which are in the telephone cir- 
cuit. The attraction or repulsion of the one end of. 
the armature causes the hammer to create vibrations 
in the disc. 


F. Gardair and T. "Gladyex 


This consists in the factu of 
alumina crystallised chlorhydrate, of 


and ar that their internal resistance may be 
varied at pleasure. Both field-magnets and armature 
are wound with one, two, or more ae a sweet wires, 
the ends of which are connected to a circuit-con' 
switch, Ls means of which any of them can be con- 
nected in multiple arc and placed in circuit with the 
current su ing conductors. Other modes of con- 
B to t kinds of switches are also 
described. 


621. orn CLEANSING Matr Liquors, &c., R. 
Dean, Fulham Palace-road.—5th Feorwary, 1883.— 
(Complete.) 4d. 

hole of casks for g in the “finings” and 

“topping,” and w! oes with a tray or 

receptacle for the “‘ workings” or liquor which works 

out after the finings have been in ced. 


SELEOTED AMERIOAN PATENTS. 
From the United States’ Patent Office Oficial@aztte. 
275,986. 
Cleveland, 882. 
Claim.—(1) "A second: ary battery element having its 


active or absorbing substance or material made of 
particles of metallic lead having their surfaces 


and united together into a firm 
body or mass substantially as set 
metallic lead having their surfaces oxidised and cnited 
together into a firm and -coherent body or 
mass, substantially as set forth. 
276,154. Device ror Pacxinc Grass GavcE 
a H. Bray, Boston, Mass.—Filed December 1 
Claim.—A water gauge for steam boilers, consisting 
rg a cock or cocks B, provided with a threaded ~— 4 
J, a shouldered ex -threaded screw bag tng 
elastic gasket interposed between said plug and ieate, 


by preparing cry 
alumina, by means of chlorhydric acid ; and 8 
the of the two re-agents, viz. 
sulphuric acid to dissolve alumina from ba: uxite, — 
chlorhydric acid to —— it in the form of chlor- 
hydrate or acid liquid. 
5398. Hypravuic Lirrs, J. & Stevens, C. G. Mejor, 
ast T. W. Barber, Surrey.—13th November, 1 
This relates to ttached to 


the top of a ram forced up by hydrauli 


to the source of supply. An intermediate loaded 
the w it of the cage and ram, and 


P. J. Garin, M 
France.—29th November, 1882.—-(Complete} 6d." 
This consists, First, in forming the beam of a 
tube of drawn copper mounted upon axles of wrought 
or cast iron, and securing the warp threads to the 
beam either by means of gummed paper, or of grooves 
formed in the drawing operation, or aa 
with blades fitting therein ; Secondly, in forming the 
crank shaft of cast or wrought iron or cast steel, and 
equilibra‘ the cranks oF weights cast or fixed on 
the shaft; ly, in reducing the shock produced 
of t the lathe by the use of elastic 
‘ourthly, in the brake a) 
of the motion of the 
age of weft, storing the force of the inortie st 
the loom by a spring or cords and counterweights, and 
utilising it to bring the fiy-wheel and other parts back 
to the position occupied when the breakage 
Fifthly, fixing the rotary or oscillating sit on their 
axles by “— hubs; Sixthly, the combination of an 
oscillating tig htening roller with a spring for main- 
taining constant tension of the warp or chain 


13. AND SEPARATING THE FisrEs oF Tow, 
Oaxum, &., F. C. Glaser, Berlin.—lst January, 
1883.—{A communication from T. Calow and Co., 
Germany.)—(Complete.) 4d. 

A number of rows of tines or teeth are arranged 
beneath each other in an inclined plane and caused to 
oscillate, and act in combination with an oscillat- 
ing screen, the tow being first acted upon by the oscil- 
lating teeth, so as to shake and free it fom adhering 
by and then falling on to the screen, which sifts 


247. Treapte Mecuanism ror Drivinc Sewixc 
Macuives, &c., A. M. Clark, London.—l6th Janu- 
ary, 1883.—(A communication from G. B. Ward, 
New York )—(Complete.) 4d. 

relates to the use of a rotating crank shaft 
driven directly by the feet instead of using treadles. 

325. Woon Screw, H. H. Lake, London.—19th Janu- 
ary, 1883.—(A communication from the Harvey Screw 
New York.)—(Complete.) 6d. 

This consists in a screw having the spiral rib for 

the threai raised from the body of the blank, ins! 

of being formed by cutting a spiral groove in the 

blank, such oo rib being continued around the 
pointed part of the body and forming a gimlet-point. 

364. Torpzpozs, & Pitt, — 23rd 
January, 1883. —(A communication 
Franckiyn, Rome.)—(Complete.) 8d. 

The ps ae is to provide a system of moving and 

es, 80 that they may be moved under 

water by 'y on shore cted by cables with 

the torpedoes, over which complete control will thus 
be kept, and they may be examined and taken up. 


INDEX FoR Macutne Toots, 
Seymour, Newark, N.J.—Filed February 


= The combination, a machine, of the 
foNowing instrumentalities for ee a delicate 
adjustment, viz., a relatively-fixed member or bearing, 
a member capable of circular movement thereon, an 
two circular concentric differential scales affixed to 
said tantially as and for 
the purpose set forth, Q) Two circular concentric 
differential scales capable of relative movement around 
their common axis, and p d with ls con- 
stituting dissimilar ‘series for each scale, whereby said 
ordinals are not ——— on said scales. £ The 
we rovided with a circular recess d, and the disc 
A, fi therein and provided with the excentric 
thersin end provided wish tho 


ential pin holes ¢ el, located entirely within the edges 
of said head and disc dias seapoctively. (4) The head F, 
provided with the circular recess d, and the disc A; 
fitted therein and provided with excentric 
for the driving pin C, bi 

holes ¢ él, located entirely within the edges of maid 
head and disc d with the differ- 
ential scale-marks n 0, whereby the position of said 
pin holes are exactly indicated, as set forth. (5) The 
method of the ordinals of the 
differential scales which indicate the adjustment pro- 
per for any certain set of dies, which consists in mark- 
aes directly upon said dies, substantially 


2'76,323, Curren Heap, Robert H. A Mont- 
gomery.—Filed August 5th, 1882. suite 
Claim cutter head for raising panels, consisting 


and inner cylinder, the outer cylinder formed with 
perforations for the admittance of steam or fluid, the 
an annular at their free 
ends, roug which steam passing impinges against 

the , substantially as and for the pur 

set forth. (2) "A stuffing box having an outer 

case formed with a flan top, having a rim or collar 
extending from its under face, said rim having a 
shoulder on its lower be and a cone- perforated 
section extending therefrom, said section terminating 


in an inwardly-curved edge, substantially as atid red 


g 
& 
a 
rt 
a 
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276,384. Puant, Robert 
February 10th, 1883. 
ithe casting pit is separate from the converter 
pit. "tie two pits are connected by a ss 
track, so that the ladle on truck oun bo erred 
from the crane in the converter pit to the — in the 
casting pit. Every part of the casting a com- 
nendiea tay cranes for removing theingots. The trans- 
fer track may be mounted on a turntable. May use 
a hydrauic lift, and the ingot moulds may be mounted 
on a turntable. Claim.—(1) In a metallurgical plant, 
the combination, with the ~ 
cranes or their equivalents, of an interm: 
substantially aeseribed. (2) In a metallurgical 


[ 276 384) 


d or wal the Gah, the 
ends of the crane jibs into alignment’ wi 
substantially as set forth. 


276,420. VariaBLe Covpiine JomT'ror SHartina, 
William Johnston, Philadelphia, Pa.—Filed Sept- 


Claim.— a variable coupling joint for | 
a pai of on the the res} air 
blocks eee in said hi 


ed respecti' 
and passing through the ends of said link, substan- 
tially as set forth. (2) In a variable coupling joint for 
shafting, a pair of heads on the respective shafts, con- 


sisting of sections and a pair of ee 
in said heads, a rigid link gon 

to turn in recesses of said at 
oscillating pins attached to said blocks and passing 

through fhe ends of said link, aot 
forth. (3) Ina — able coupling joint for shafting, 
the heads having be ich are in contact, 
and operate after the manner of frictional gearing, 
substantially as and for the purpose set forth. 


276, pee. Cout-orr VALvE, Chas. H. Edson, Canisteo, 
N. ¥.—Filed September 6th, 1882. 
Claim.—(1) In a cut-off valve, the outer valve having 


ports diametrically opposite each other, in combina- 
tion with an inner valve having corresponding ports 


, substan: and for the purpose 


2'76,695. Jas, La Tourette, St. Louis, 
Mo.— Filed October 1882. 
thi A, the and C, res vely 
an ral part the and ¢, the rod_D, the 
straps BEL screw threaded on their lower ends ¢), and 


e+ 


locked by nuts F, substantially as described. (2) Ina 
fond bucket, the rings C ¢, of a single and 
projections cl, the rod straps E E!, screw 
substantially as described. 
276,747. Gas Excixe, W. Baldwin, owe 
October 882. 


of the arrestin; constructed 
fh ith charge the 


[276747] 


linder, and aj for expelling said charge into 
ond the main cylinder without first 
operating the main piston, substantially as set forth. 
(3) The combination of the main cylinder and piston, 
having an igniting opening and constant flame, or its 
equivalent, and the c ing cylinder, and a ces 
whereby the engine is automatically arrested with a 
charge in the charging cylinder, and with main 
piston at the rear of the igniting opening, substan- 
tially as set forth. 
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driving, shaft hung the frame, baving 
two cranks engaging with the cam slots in the needle 
bars ; a take-up pivotted —_——, 
apparatus consists of two plates connected to two arm extending over the d | b ) 
[276.373] 
curngs, Pitt, Sution.—8lst January, 1888.—(A. 1 aN | 
Rouif, Montreal.}—(Not proceeded with.) 2d. communication from F. B. Croker, C. G. Curtis, and \ 
This consists of a coiled spring arranged in con- ’ Sts ! \N 
nection with a train of on lel shafts, and SS ee I : \ | 
as S N 
pu b | N \ 
\ a \ iy ~e 
the purpose set forth. (3) A stuffing box having an : : 
outer case and an inner cylinder, the outer case f 6, é F 
formed with a flanged top and under collar, a per- 
forated cone-shaped ne section having its end 
inwardly curved, the inner cylinder formed with a top 
projecting flange adapted to rest on the flange of the 
outer casing, said cylinder extending nearly to the 
inner face of the curved end of the outer case, sub- 
substantially as and for the purpose setforth. (4) The 
combination of the perforated cone-shaped section 0, 
formed as described, and having collar a and flan; ed 
appliances for arresting the motion with the parts 
always in the same position, and hand devices for 
forcing a charge of gases into the main cylinder and 
there exploding it without any movement of the main 
engine. substantially as set forth (2) The combina- 
to always 
ompression 
275.986 
: plant, the combination, with two receiving cranes and 1 Ky iA 
a casting crane or their equivalents, of two inter- j i \ \ 
mediate transfer tracks, substantially as described. » \ 
| (3) In a metallurgical plant, the combination, with 4 \ 
the receiving and casting cranes, of an intermediate \ 
5030. Annyprovs Atumrna, H. A. transfer track and means, substantially as described, O 
for sustaining the ends of the crane jibs, substan- 
: [e76i54 tially as set forth. (4) In a metallurgical plant, the aN } 
— combination, with the receiving and casting cranes or a\\\ ] / 
TZ of an intermediate transfer track 
p> 
K 
; a sleeve K, interiorly threaded at both ends, into 
which said plug and 7 enter, and a straight glass 
tube A, which passes through said plug, gasket, and 
nipple into the bulb of the cock. substantially a 
sure, an objects are, first, to abolish the chains 
and weights used to counterbalance the ram and cage ; 
es and secondly, to use the weight of the ram and cage in 
descending to return a portion of the water used back FY 
{276420 
SY 
N 
(° o N N 
c O S 
n\ ( IS 
~ = 
A 
/ 
\ Wy) 
/ 
\ VN 
\ 
N 
ef the surfacing head A, surmounted by the moulding . 
head B, surfacing cutters C C, and detached paneling 
cutters D D, the latter being held in place against the 


June 1, 1883. 


THE UTILISATION OF THE RHONE AT 
GENE 


In our issue of 15th December, 1882, we sketched the 
history of the question of utilising the water power of the 
Rhone for the benefit of the town of Geneva. It will be 
remembered that the citizens, finding that on the one hand 
they were involved in a law-suit with the Canton Vaud for 
doing nothing, and on the other hand, that private specu- 
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present weir—c on the annexed plan—which is situated at 
the Pont de la Machine, just above the well-known “Island” 
of Geneva. The first work would be to construct a movable 
weir—g—on the French system, cutting off the right hand 
of the two arms into which the Rhone is divided as it 


the Island. The sill of this weir would be at level pn 


418 
M. hoy oe first re proposed to divide the entire 100 cb.m. in summer, and that a total power of 1300 to 
work to be done into successive cout per In | 1400-horse power would be realised. ~ 
the first period, A, the works would be commenced at the| In period B the tail channel below the turbines would 


be dredged to a depth of — 6'99 m., and the whole bed of 
the Rhone, from thence to the junction of the Arve, would 
be brought to a uniform slope of 0°108 cent. 

would lower the water level at the exhanst side of the 


passes | turbines, and thus increase the available fall, whilst at the 


same time a larger quantity of water would be directed 


lators were pain 
sideration for t eir interests, insisted on their rulers taking 


the matter in their own hands; and that M. Legler, an | 


eminent ee engineer, was instructed to prepare a 
report to i 


\ 


g to do something without much con-| — 450m, or 450m. below the Geneva datum, known as 


the Pierre 4 Niton. Both arms of the weir would then be 
regulated by dredging, so that their ing from 
the above level at the site of the weir, would fall from 


down the left-hand arm, and the turbines themselves would 

be increased in number. This, it was 

give a gross power of 2600 to 2700-horse power. 
In period C the tail channel would be still further 


referred to a commission appointed to deal | thence with a regular slope of 0°13 per cent. From the | deepened to the level—9°70m., and the river bed, thence 


PROPOSED WORKS 


Pont dw Mont Blanc Marusfactories of Coulouvrenere 
b des Borgques of 
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dela Coulouvreniere 
Foot bridge over the Arve 
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to the junction of the Arve, dredged to a uniform fall of 
00372 per cent. A further increase in the available fall 
would thus have been obtained. At the same time, the 
waters of the lake would have been kept back during the 
winter, when the supply is least, by stopping part at least 
of the turbines — each night, and thus ere them 
to have a larger supply of water available during the day. 
By these two means the power available would have 
about the same in 


with the whole question. This report, with a note upon 
it by M. Achard, one of the members of the commission, 
was published in September last, and our previous article 
contained some account of the measures recommended. 
Matters have now advanced much further. The commis- 
sion have come to a definite conclusion as to the ste 

to be taken, have invited tenders for the construction of the 
works, and have published a second report, in which these 
works are specified. On this we propose to say a few words, 


lower end of the Isle a dyke r would be continued down 
the stream for some distance below the Pont de la Coulou- 
vreniére, thus prolonging the actual separation between 
the two arms, Near the end of this dyke, but on the left 
or southern shore, a turbine-house would be constructed 
in part, together with a weir uniting it to the dyke, and 
some dredging would be done at the tail of this weir, to 
facilitate the getting away of the water. It was calculated 
that 50 cb.m, per second would avai in winter, 


been 7000-horse power in winter and 


| 
| 
| | | 
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summer, when, although the fall is much less, the suppl 
of water could have San raised to 350 cb.m. per ss + | 
This would, of course, entail a further enlargement of the 
turbine house and the supply of additional turbines. This 
proposed method of carrying out the works, while approved 
™m general, was, however, criticised by M. Achard, the 
engineer member of the commission, as follows :— 

(1) In period A there would be great liability to mis- 
calculation as to the supply of water, especially in wet 
seasons, such as those of 1877 or 1879; and: it would be 
necessary, therefore, to give a very small slope to the sur- 
face in the left-hand or commercial channel, and therefore 
to dredge the bed at the entrance of this channel below 
the proposed level of — 4°50 m. 

(2) The right-hand or discharge channel has already a 
depth such that very little dredging would bring its bed 
lower than the level proposed above, thereby increasing 
its capacity. 

(3) The inflow of the Arve necessarily banked up the 
water above so far as to render useless the great lowering 
of the bed between the confluence and the turbine house, 
proposed by M. Legler for period C. 

M. Legler, while declining to recognise the first of these 
points as important, admitted the justice of the other two; 
and in a supplementary report he —— the following 
modifications :—(@) The depth of the discharge channel to 
be increased by one metre—starting from — 5°50 instead 
of —4°50 m.—but the sill of the new weir to be still at 
the — 4°50 m. level, so that it would have an abrupt fall of 
one metre below it. (6) To diminish by one metre the 
depth to which the tail channel would be dredged in 
period C, the slope remaining as before. 

Being asked to report again on this amended scheme, 
M. Achard still insisted on the necessity of giving greater 
depth to the left or industrial channel, and of reducing 
the slope of its bed. He showed that 6000-horse power 
was all that it could be hoped regularly to utilise, and 
that this would necessitate a maximum supply for the 
left channel of 267 cm. per second, at the time when the 
available fall is least. He therefore proposed to fix the 
level of the bed at the entrance to the left channel, at 
—490m. instead cf —450m., and the slope from them 
at 0°05 per cent. instead of 0°13 per cent., and showed 
that these data, combined with those laid down by 
M. Legler for the right arm, would give much im- 
proved results, both as to amount of discharge and uni- 
formity in the power available. At the same time they 
would enable a ge to be made in the method proposed 
by M. Legler for regulating the level of the lake ; this 
could be kept at its maximum (—1‘20m.) during the 
greater part of the time when the movable weir is not 
completely closed, and would escape altogether the con- 
dition most unfavourable for motive power, viz., where the 
level of the lake is near its minimum (—1°80m.), and yet 
the weir is not completely closed, allowing a apa of the 
water to escape down the right, or unprofitable branch of 
the river. 

After a conference with M. Legler, the commission 
decided on adopting M. Achard’s views, giving the bed of 
the left branch a level of — 490m. at the entrance, a 
slope of 0°10 per cent. along the Island, and 0 01 per cent. 
from the lower erd of the Island to the turbines. At 
the same time the proper division of the work into periods 
was further discussed, and a new method sketched out 
which has since been elaborated. There will now be two 
periods only, of which the first is to be in two subdivisions. 
During the first subdivision would be executed the works 
which require no consent from the Canton de Vaud, or the 
owners of property upon the lake; while the second would 
comprise those which, being specially destined to control 
the level during fioods, require such consent for their 
authorisation. The first will include the construction of 
the longitudinal dyke r, and the partial building of the 
turbine house; the dredging of the left channel, the 
erection of the turbines in sufficient number to give about 
800-horse power; the demolition of the fixed sill of the 
present weir at the entrance to the left channel, the dredg- 
ing of the tail channel below the turbines, the demolition 
of the present water wheels at La Coulouvreniére and 
Sans-Terre, the complete dredging of the river below the 
junction of the two channels to the section cd, and 
various other works rendered necessary by these. The 
second subdivision will include the dredging of the right 
channel between the Pont de la Machine and the Pont de 
la Coulouvreniére, the construction of the new movable 
weir g, the removal of the present hydraulic engines j and 
k, and of the sill of the present weir above the right 
channel, and the dredving required above the Pont de la 
Machine. Finally, the second period will comprise the 
dredging from section ¢ d tothe junction of the Arve, 
the completion of the turbine house and turbines in their 
final form, the removal of the hydraulic engines, &c., on 
the right bank, and the dredging required in the right 
channel between the Pont de la Coulouvreniére and the 
junction of the two channels. 


On the basis of this project the commission invited 
tenders for the first of the work, viz, the con- 
struction and - fixing of the turbines. These tenders 
were to be deposited by the 15th of May. The specifi- 
cation supplied is of a very wide and general character, 
and beyond indicating the nature of the work, and certain 
conditions to be fulfilled, leaves nearly everything to the 
judgment of the contractor. It thus resembles rather 
the American than the English way of getting work done ; 
at the same time the provisions are so general that we 
not attempt more than to give a sketch of the whole. 

The work to be done includes (1) the turbines at the 
Coulouvreniére Bridge ; (2) shafting within the turbine 
houses and shafting or wire ropes outside to transmit the 
power from the turbines to the various manufactories ; 
(3) sluices for discharge. The two latter may be made a 
separate contract if the Ministry wish. The left branch 
of the Rhone, which forms the channel of access to the 
turbines, will be prolonged from the Island downwards by 
an earthen or masonry embankment; in any case, the 

between the end of La Halle and the Coulouvreniére 
idge is to be cut in stone, 


The turbine house is to be built at the level of the 
Place des Volantines, and is either to be founded on land 
upon the Quai de la Poste, or, should the acquisition of the 
land prove too costly, then be built in the river. The 
contractor is to give a design for each of these, The 
turbines must be so as ultimately to transmit 
power in the simplest manner to the existing manufactories 
on the right bank, to those on the left bank at Creux de 
St. Jean, to the works at Sans-Terre and to works which 
may be hereafter built at the junction of the Rhone and 
Arve. The turbines must arranged with a view to 
future extension without stoppage of the existing works, 
There must be sluices for ing off the excess of water 
during the first period when all the turbines’ are not in 
operation. M. Legler proposes to place these sluices in the 
longitudinal embankment, but the Ministry reserve the 
right of adopting another plan. The kind of turbine to 
be employed is left to the contractor ; but he must give a 
full description of it, with advantages and disadvan- 


tages, and indicate the places where such are already at | q 


work. Each turbine must have a movable distributor, so 


as to regulate the supply of water according to the varia- 


tions in level. 

The following works for transmitting the power must be 
separately considered :—({1) Force pumps worked direct by 
cranks ; (2) force pumps worked from a slow-running 
horizontal shaft ; (3) electric machines worked by a quick- 
running horizontal shaft; (4) tele-dynamic or wire rope 
transmission to the various manufactories. 

Several different projects may be presented both for 
turbines and transmissions, so as to utilise the avail- 
able water power at its various levels, a table of which is 
given. The contract must include the supply and fixing of 
the turbines, transmitting apparatus, and sluices, with all 
necessary tools, appliances, &c., for their working. The 
bearings of the shafts must be fitted with lubricators such 
as do not require oil above once in orgs Gage hours; and 
the couplings must be in halves, so that they may be 
uncoupled without disturbing the shaft. A commission 
nominated by the Ministry will examine the tenders, 
plans, os and projects—and will award three 
prizes of £100, £60, and £40 respectively. 

The sluices are to be ready four months after the accept- 
ance of the tender, and when the buildings are ready for 
the contractor he must complete one-third of the turbines 
and transmitting apparatus within four months, two-thirds 
within seven months, and the whole within nine months, 
under penalties of £1 per day for the first fortnight, £2 
for the second, and so on. All materials must be of the 
best materials and workmanship, and must not vary more 
than 5 per cent. from the weight estimated. When each 
third part of the work is completed it will be examined 
by a board of three experts, a will determine experi- 
ment (1) The power given off at the turbine shaft, as 
measured by the brake ; (2) the volume of water expended, 
as measured by gauging the discharge with a Woltmann 
current meter; (3) ‘the fall as measured by levelling 
above and below. 

The contractor will be responsible for the working for 
two years after completion, and will have to replace any 
defective pieces. The turbines may be rejected entirely, 
if their efficiency falls below 62 per cent. The contractor 
is liable for all losses occasioned by accident, &c., during 
the progress of the works. 


MEASUREMENT OF WATER MECHANICALLY 
SUSPENDED IN STEAM.* 
By PALAMEDE C.E. 

THE greatest difficulty which is encountered in determining the 
coefficient of evaporation of a steam generator, or the weight of 
vapour produced in a given time, is in measuring the water which 
it carries over from the Loiler by mechanical action. This problem, 
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which has acquired a greater importance since Hirn, Leloutre, and 
Hallauer, 4 their overthrow of the old theories of the steam 
engine, have opened the ef to the true theory, is not yet com- 
pletely solved. The only solution of real importance among the 
” * Abridged from a communication to the Milan College of Engineers 
and Architects, January 2ist, 1877. 
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many which have been hitherto attempted, is the one suggested by 
Hirn, and followed .* the distinguished experimenters of the 
Industrial Society of Mulhouse, and others. Even this leaves 
some uncertainty, so that the Mechanical Committee of that 
society has neon Magy sexe its offer of a reward for a better 
method. Hirn’s plan consists in measuring the total heat of a 
iven weight of steam, and comparing it wit that which would 
found in dry saturated steam, as per te d Regnault’s formula, 
His apparatus consists simply of a coiled tube, Toms | 
water. But there is some indeterminate portion of the energy o! 
the steam, which is so transformed as to be incapable of-mea- 
surement. The vibrations generated by the flow of steam, in 
the coil, and in the surrounding water and air, as well as 
in the boiler itself, represent a transformation of heat into 
mechanical energy. A is manifested in the form of 
sound, and is lost; only a small fraction of the remainin 
portion can reappear in a greater elevation of the temperature o! 
the water. Moreover, during the flow of steam and its condensa- 
tion in the coil, recent experiments have shown that there isa 
conversion of thermal into electric energy. It is true that 
Regnault’s experiments were made under similar conditions; but 
for that very reason there is a greater need of other means of 
experimenting for purposes of comparison or confirmation. I have 
evised an apparatus, consisting mainly of a vessel which is filled 
with the steam of which it is desired to measure the humidity, and 
which is protected, as much as possible, against radiation and 
consequent internal condensation. Its capacity, and the weight of 
the vapour contained in it, being known, it is easy to ascertain the 
amount of dissolved or suspended water. This recipient, marked 
@ in the accompanying diagram, is made of copper, in the form of 
a cylinder with hemispherical ends. It has an upper valve 6, and 
a lower valve c, which is fastened by the screw d to the bottom of 
the chamber e. This chamber, which serves as the envelope of the 
recipient a, is formed of the double bottom f and the cover g, which 
are both of cast iron, and the cylindrical sheet iron wall A. The 
sides and top are protected by non-conducting materials enclosed in 
the external envelopes i, j, which are made of polished brass. The 
covering receives the pi leading to the valve b, and contains the 
stop-cock i, as well as the we 9 l, through which passes the 
stem of the thermometer m. e double bottom f is put in 
communication, by means of the receiving valve n, with the steam- 
dome 0; by means of the openings p with the chamber e; and, 
when desired, with the interior of the recipient a. The valves 
and c are worked by means of the hand wheels s and the spindles 
q, which traverse the stuffing-boxes r. In order to diminish as 
much as possible the transmission of heat from } and c to s, the 
spindles are made hollow and pierced with holes, so as to increase 
the surface of contact with the steam of the envelope ¢, while the 
heat-conducting sections are diminished. In experimenting, the 
air is driven from e by opening k and m; & is then closed, and after 
some time b and care opened, After the air is driven from a, } is 
closed. After some seconds, when the equilibrium of pressure is 
established, c and n are closed; the cover g is lifted. and the 
spindles g being withdrawn, the recipient a is removed to 
be weighed. The total weight, less the weight of the receptacle, 
ives the weight of the mixture of water and steam; 
educting the weight of an equal volume of dry saturated 
steam at the same temperature, we obtain the uantity of 
water dissolved in the steam. Care is needed in p vrerene 
the tare of the vessel a. To take account of the vapour which is 
condensed  y the inner walls of the vessel and adheres to them, 
it will be well to experiment with a generator from which no other 
vapour has been withdrawn, and which has not been heated for 
some time. pepe | from the weight of a, thus filled with 
vapour, that of an equal volume of dry saturated vapour at the 
same temperature, we get the weight of the empty vessel, but 
internally bathed; this is the tare. The apparatus could also be 
applied to the determination of the density of dry saturated 
vapours, under high pressures, for comparison with the results of 
Fairbairn and Tait,+, and to find the values of r, in the formula of 


Clausius, A Pu = a for comparison with those obtained by 
Regnault, 


ELECTRIC LIGHTING IN LEEDS. 

In our last impression we published the specification issued by the 
Corporation of Leeds for electric lighting. The following supple- 
mental particulars relating to the proposed lighting by electricity 
of portions of the municipal buildings at Leeds for the Corporation 
have just been issued :— 

The attention of companies and persons who may intend sub- 
mitting tenders for lighting by electricity the places men- 
tioned in the particulars issued by the Electric Lighting Committee 
of the Corporation of Leeds, and dated the 21st inst., is directed 
to the ae supplemental particulars having reference to the 
proposed lighting :— 

At a meeting of the committee, held at the Town Hall, Leeds, 
this day, it was reported that in response to the invitation of the 
committee for suggestions as to probable improvements gen: 
ia the proposed scheme of lighting, several communications 
been received from companies persons desirous of tendering, 
suggesting for the consideration of the committee the desirability 
of the clause in the i issued on the 21st inst., relating 
tothe employment of a i type of dynamo-machine being 
modified, when after the subject had been considered it was 
resolved :—‘‘ That, having regard to the suggestions now made, the 
committee conclude to modify the clause so as to allow companies 
and persons tendering to suggest for use such types of dynamo- 
machines as they may consider best adapted for employment in 
connection with the particular system of lighting comprised in the 
tender.” It was also resolved that the following further alteration 
be made in the particulars viz.: That the clause on page 10 read- 
ing, ‘‘ All wires must be carried to the various groups of lamps 
means of wood mouldings, to harmonise with the walls and mould- 
ings of the ceilings, &c., so as to cover up and preserve the —," 
be cancelled, and that in lieu thereof the following clause be 
stituted, viz.:—‘* The committee will, at their own cost, open in 
the walls and other places such receptacles as may be necessary to 
receive interior wires, and that after the contractor has placed the 
wires in pattie, the committee will cover up and make good such 
receptacles, and will also cover with wood mouldings such wires as 
as may be exposed or which may require protection.” Also, that 
the clause on e 10, reading : ‘‘ Incandescent lamps—‘ . 
or other approved lamps of not less than 20-candle power must be 
used. The committee will, however, reserve to themselves the 
mg to accept or require to have employed any other description 
of incandescent lamp of the same candle-power in connection with 
the proposed installation” be cancelled, and that in lieu thereof 
the following clause be substituted, viz.: ‘‘ Incandescent lamps— 
. — approved lamps of not less than 20-candle power 


LarcE Insectors.—The Age of Steel says: “The largest in- 
jector ever made is running in the Cleveland Holling Mill. The 
injector has a 5in. suction pipe, and is feeding twenty boilers 
located in various parts vf the mill, one battery of boilers being 
600ft. away from the injector. The steamboat im has, says 
the Mechanical Engineer, four double-tube Korting injectors, each 
one capable of supplying 6000 gallons per hour, and they are 
believed to be the largest ever made for actual use. Each injector 
is 44in. long, and has 3in. pipe connections, The injectors in the 
Cleveland Rolling Mill have a 5in. suction to avoid friction in so 
long a pipe, but the direct connection to the injector itself is only 
2in. e have this from a reliable party.” 


t P. Mag. (4), Lxii., 230. 
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RAILWAY MATTERS. 


He National Exhibition of Railway Appliances was opened in 
on the 24th inst. The largest exhibited is one made 
in Patterson, New Jersey, for the South Pacific Railroad. It 
weighs 65 tons, and is 60ft. long, hae eight driving wheels and two 
sets of cylinders, steam chests,&c, 

Ir is reported that the railway administrations taking part in the 
Dresden Conference—that is to say, the Belgian State, the Dutch 
State, the Berlin and Hamburg, and the lin, Hamburg, and 
Cologne—have agreed npon the points raised, and that the new 
tariffs will come into operation in a week or two. 

WHEN, either from a depression of the track or from some other 
cause it is found that a foundation on the New York Elevated 
Railway has settled, a trestle work is immediately placed beside 
the column and the track lifted two inches by the aid of jacks. In 


this position it is allowed to remain for twenty-four hours, in | q 


order to test the strength of the false work. At the end of that 
time the foundation is uncovered, and a new one laid if necessary. 


A FEW years ago a strong mab favoured the purchase of the 
French railway system by the State; and a vast new system was 
laid out which it was intended that the Government should con- 
struct; the method of working the new lines was left to be decided 
in the future. The work on these new lines has been costly so far; 
a great deal has been begun and ie, Been completed. It has 

that the new roads shall be parcelled out among the 
six great companies, by special contracts, and be construc 
worked by them, 

Tue Attock Railway Bridge was, a Times message from Calcutta 
says, formally opened on the Queen’s birthday, A resolution 

blished in the Government Gazette states that the Governor- 
General desires to record his satisfaction at the masterly and 
expeditious manner in which this important engineering work has 
been brought to completion, Thanks are given to Mr. Molesworth, 
the designer, and to all the officers employed on the works since 
the commencement of the surveys under Mr. Lee Smith, in 1865. 
The history of the Northern Punjab State Railway is reviewed at 
length; and the decision in favour of the broad gauge is described 
as having been amply vindicated by the late Afghan war. 

Tur Canadian Pacific Company has entered into arrangements 
with certain Canadian rail by which it secures uninterrupted 
communication with Montreal. This, the Colonies and India 
says, will be a great boon to the maritime provinces, from which 
many thousands are flocking this spring to the North-West. A 
large subsidy will probably granted to an American company 
to construct an “‘air line” connecting Montreal to Cape Breton 
Island. Thus in a few years the whole of this vast dominion will 
be a network of trunk railways ; districts so wide apart as British 
Columbia, Hudson’s Bay, and Newfoundland—now the remote 
outposts of civilisation—will be brought within easy distance of 

other, 


Tue accidents which occurred in March on the United States 
railways, as recorded by the Railroad Gazette, are classed as to 
their nature and causes as follows :—Collisions: Rear collisions, 36; 
butting collisions, 8; crossing collisions, 3; total, 47. Derail- 
ments: Broken rails, 11; broken switch-rod, 1; broken bridge, 1; 
spreading of rails, 8 ; broken wheel, 7; broken axle, 4; broken 
truck, 3; land-slide, 1; snow, 1; accidental obstruction, 4; cattle 
on track, 1; misplaced switch, 10; eee 32; total, 84. 
Boiler explosions, 2; broken connecting rods, 5; broken draw-bar 
not causing derailment, 1; broken wheel not causing derailment, 
1; cars burned while running, 2. Total, 142. No less than nine 
collisions resulted from the breaking of freight trains in two, 


Tue Oxted and Groomsbridge Railway, which has been 
— by the Examiners, is an extension from Croydon 
Dulwich, by which the Chatham and Dover Railway will 
take its traffic to Holborn Viaduct, Ludgate-hill, Moorgate- 
street, King’s-cross, and Victoria. The London, Chatham, 
and Dover Com y has hitherto been excluded from the 
whole of the territory embraced by the counties of Surrey and 
Sussex, including Eastbourne, Hastings, Newhaven, Brighton, 
Shoreham, Worthing, and Bognor. The Company will by means 
of the new line obtain a position at Tunbridge Wells, the 
heart of that territory, and in addition secure access to Croy- 
don, with its population of nearly 80,000, and the rapidly-growing 
suburban districts between Croydon and Dulwich. e new line 
forms a new route from Ludgate-hill and Holborn, M te-street 
and King’s-cross, where none now exists exclusively belonging to 
the Company. 

THE foreign press has been devoting attention to the scheme of a 
city railway for Paris, the construction of which has doubtless 
been ‘ - by the success which has attended a like project at 
Berlin, Preliminary “© have been taken towards obtaini 


and 


ining the 
necessary powers from the French Legislature. According to the 
now drawn up, the railway will be in two parts, one extend- 
from the Lyons terminus to the Arc de Triomphe, and the other 
from Montmartre to Montrouge. It is also proposed to construct 
ten subsidiary lines, uniting at the new Post-office. According to 
the calculations of the commission which has been examining the 
project, the two main portions of the line would be completed 
within three years of the necessary eos being obtained. A 
low scale of fares is projected, and the scheme includes the 
utilisation of existing omnibus and tramway routes in corre- 
spondence with the new railway system. 


In — to the Board of Trade on the explosion of the boiler 
of a locomotive at Summerlee Ironworks, Coatbridge, in 
March last, Mr. J. Ramsay says :—The locomotive was made for 
Messrs, the Summerlee Iron Company Mr. Andrew Barclay, 
engineer, Kilmarnock, in October, 1 and was, therefore, 
upwards of thirteen years old. The inside of the barrel plating 
is reduced by corrosion to about jin. thick, and over the whole of 
g; but grooving the inner of a longitudinal seam 
of the barrel—in the vicinity of the fore left-hand wheel of the 
locomotive—which has reduced the plate at that to about 
‘yin. mean thickness, is undoubtedly the cause of the explosion. 
Grooved plates are not by any means as strong as thin sound 
plates of equal thickness, and even if they were as strong they 
cannot sustain with safety the enormous working stress of 35,0001b 
per square inch of cross-plate section, which was about the stress 
. uare in t is, therefore, not surprising e 
explosion eonanets Mr. T. W. Traill adds : It is evident that the 
was worn out and the inspection inadequate, 

THE constructive ironwork required in the extensions at the 
New-street railway station, Birmingham, which is to render it the 
largest in the world, is being steadily executed by the Bridge and 

Company, of Darlaston. In the new roof there will be 
ninety-two principals ranging from 67ft. down to 59ft. span, and 
curved to a rise of 20ft. in the centre. The nuts and bolts needed 
will weigh 700 tons. The firm are just now casting some of the 
enormous columns which will support this roof, and a few days ago 
I was present at a running out. The height of the column was 
26ft., with a diameter of 1ft. 8in. of 1fin. metal, with a base plate 3ft. 
oa the whole weighing, when finished, some 4 tons. Already 

¢ firm have made u wants of twenty such, and their manufacture 
may be considered quite an engineering feat, since they are cast in 
@ pit—not horizontally. An unusual method, considering the size 
the work, is also adopted in adding the ornamentation of the 
i ; it consists in the moulding being struck up in the mould 
astrickler, Such arethe preparations necessary for the found- 
ing, that the casting boxes weigh with their charge of sand 30 
tons, and the joints are planed. Some of the columns which the 
have yet to cast be 29ft. Gin, high, 1ft. 10in. diameter, 
. thickness of metal, and will weigh nearly 5 tons. When 
» they will be imbedded 4ft, in the concrete, and in addition 

to supporting the roof they will serve as down-spouis. 


NOTES AND MEMORANDA. 


ACCORDING to the last annual report of her Majesty’s eg oo ae 
of Explosives laid before Parliament there were in Great Britain 
at the end of the year 1881:—Factories, 86; magazines, 317; 
stores, 2045; registered premises, 15,669, Total, 18,117. 

A MONTHLY report is now being published on the Sontentiog 
power of the Bolton gas. The illuminating power in standar 
sperm candles last month was 18°6; there were present 23°79 


grains of sulphur in 100 cubic feet of gas, and 0°52 in of 
ammonia in the same measurement. No sulphuretted hydrogen. 
THE American Iron and Steel Association reports that the 


American manufacture of pig iron last year was 5,178,122 tons, being 
an increase of 11 per cent. over that of the previous year. The 
steel manufacture was 1,945,095 tons, also showing a small increase. 
The manufacture of rails was 1,688,794 tons, showing a small 
ecrease, 

THE number of miles of streets which contain mains constantly 
charged, and upon which hydrants for fire purposes could at once 
be fixed, in each district of the metropolis, is now as follows :— 
Kent, 85 miles ; New River, 214; East London, 120; Southwark 
and Vauxhall, 119; West Middlesex, 884; Grand Junction 48$ ; 
Lambeth, 136}; Chelsea, 68 ; making a total length of 880 miles. 

AT a recent meeting of the Meteorological Society a note on 
‘* Atmospheric Pressure during the Fall of Rain,” by A. Sowerby 

allis, F.M.S., was read. It related ey to condition 
of atmospheric pressure while rain was falling during 1882. Out 
of a total of 136 rainy days—which were available for his pares 
—on 54per cent. the rain was accompanied by diminishing 
pressure ; on 27 per cent. by increasing pressure; and on 19 per 
cent, by steady pressure. 

THE sulphate of cop om of rendering wood unin- 
flammable is open to the objection that if the wood splits 
the damp enters by the cracks and destroys it. A new 
process consists in injecting the timber with water in which 
soap is dissolved with the addition of a small moi of 
sulphuric acid. The soapy water forms in the substance of tke 
wood a fatty acid, which impregnates all the fibres and thus pre- 
vents, it is said, the damp from penetrating into the pores. 

THE Port of London over sea trade for the week ending May 19th 
was :—Vessels en’ in, 197; tonnage, 117,631; steamers 
entered in, 118; tonnage, 20,433; vessels entered out, 117; 
tonnage, 75,659; steamers entered out, 86; tonnage, 57,330; 
cargo vessels cleared out, 105; tonnage, 60,809; number of cargo 
steamers cleared out, 73; tonnage, 40,352; total, British vessels 
cleared out, 74; tonnage, 45,821 ; British steamers cleared out, 55; 
tonnage, 35,476 ; British sailers cleared out, 19; tonnage, 10,345. 

Herr F. ScHELL, of Grund, has described some observations, 
recently made in the cours? of mining work in the Hartz Moun- 
tains, on the distance through which sounds are transmitted in 
rock. Ina horizontal direction the firing of shots at the face of a 
cross-cut has been heard in a cross-cut driven toward it, the face of 
which was 447ft. distant from it. A level was driven on a vein 
at _a depth of 538ft. below the surface, and happened to strike 
187ft. distant in a horizontal direction below a stamp mill dropping 
stamps weighing 330lb. The dropping of the stamps on the 
a direct line, the hypothenuse of a right- tri , Was sepa- 
rated by 571ft. of rock. 

THE following method of making paper from wood and straw has 
been patented in the States by Mr. es Archbold. Wood or straw, 
cut into small pieces, is macerated for twelve hours with dilute 
milk of lime, the mass is then placed in a digester and satu- 
rated therein with sulphurous acid under a pressure of four to five 
atmospheres. Within the space of one or two hours the structure 
of the straw or wood becomes so loosened that after the mass has 
been washed out it only requires further treatment with an 
aqueous solution containing 3 per cent. of calcium chloride and 
4 per cent. of aluminium sulphate under pressure to bring it to 
the external appearance of cotton, and in this state, after washing 
out the salts, it may be at once worked up for the finest sorts of 
paper. The operation from beginning to end requires but 3 hours. 

M. BoussInGavtt has recently presented to the French Academy 
@ communication on the matter diffused or suspended in the air at 
great elevations. He has examined samples of the rain and snow 
which fell on the Alps from 1859 to 1865, and has found nitric 
acid varying from 0 to 0°66 mgs. per litre of water examined. The 
sample containing the largest amount of nitric acid also contained 
0°3 mgs. of ammonia. He intends soon to compare the electrical 
condition of the northern and southern hemispheres, which condi- 
tion probably affects the amount of nitrogen compounds present 
in the air and even in the soil. The writer also, says the Journal 
of the Society of Chemical Industry, notes the fact that hailstorms 
may occur in very elevated mountain regions, he having experienced 
one in the province of Riobamba at a height of 5900 metres above 
the sea level. 

A DISPATCH from Greensburg, Pa., 3rd ult, says:—‘‘ The Lyons 
Run gas well recently developed has turned out to be a wonderful 
affair. The roar of the escaping gas is something terrific, and the 
amount of going to waste is enormous. It is estimated 
6,000,000 cubic feet is daily wasted. The well is conceded by all 
who have seen it to exceed in power the old Murraysville well and 
the new wells of Messrs. Bolton and Doubleday and Pugh and 
Emerson’s, all three put together. The new well is two and a-half 
miles nearer Pittsburgh than the Murraysville wells. Messrs, 


Bolton and Doubleday, imitating the example of boys on a fish | seld 


pond, have bought an acre close by the new well, and will put 
own a well in the hope of securing some of the of Messrs. 


Brunot and Haymaker’s well. Twenty thousand do’ has been 
offered for the new well.” 
Tue behaviour of thirteen inorganic and twelve organic bodies 


when heated in a vacuum, their sublimations and distillations, and 
the nature of the residues, have been described by Herr Schueler in 
the Annalen der Physik, Many of the elements examined, 
especially selenium, tellurium, cadmium, zinc, magnesium, arsenic, 
and antimony, were capable of sublimation, while the very 
fusible metals, bismuth, lead, and tin distilled with difficulty, the 
last mentioned scarcely at a red heat. On the other hand, 
Demarcay found bismuth volatile at 292 deg., lead and tin at 
360 deg., which Schueler explains by the presence of volatile 
impurities. During the whole time of the distillation of a metal 
an escape of gas was observed. But on repeated evaporation this 
phenomenon was imperceptible, or very slight. Sodium, selenium, 
tellurium, cadmium, zinc, arsenic, and antimony evaporate so 
readily in a vacuum that this method may be used for their 
purification. Many unstable mixtures, such as tallow, wax, and 
resin, distil so easil ly in a vacuum that they may thus be separated 
from impurities, 

Some kinds of white glass become, in the process of time, more 
or less deeply coloured under the influence of luminous rays. The 

glass are somewhat ferruginous and capable of tinging g 
with a deep green shade by the protoxide of iron. In order to 
remove the ae peroxide of ese is added, which 
changes the protoxide into a sesqui-oxide, which gives a feeble 
reddish-yellow tint, It is almost impossible to observe the proper 
proportions of manganese and iron. If there is too much oxide of 
manganese the glass has at first a violet shade; if there is too 
much protoxide of iron the glass will be greenish ; if all the man- 

ese is reduced to a state of protoxide the glass is colourless. 

e influence of light and air may gradually bring about a partial 
oxidation of the protoxide of manganese and a violet colouring 
which increases with time. The Chronique Industrielle says a 
shade which is due to an excess of manganese is observed in the 
Pinacothek, at Munich, where the upper windows of the picture 


gallery give a very marked violet light which produces a effect. 


MISCELLANEA. 


Messrs. J. EK, AND S. SPENCER, of Queen-street-place, Cannon- 
street, E.C., have been awarded a medal at the Gas and Electric Ex- 
hibition gee 4 held at the Crystal Palace, for their exhibit consist- 
ing of all kinds of tubes and fittings, varying from jin. to 15in. 
in diameter. 

THE executive committee have decided, as soon as the necessary 
arrangements can be made, to open the fish market to the are 
from an entrance in the Exhibition-road, at a charge of 2d., 
between the hours of eight and eleven in the morning and from 
five to seven in the evening. 

THE Press Association learns that the Commissioners of Irish | 
Lighthouses have intimated to the Board of Trade their with- 
drawal from the committee on illuminants for lighthouses, on the 
ground that the proceedings of the committee have been unfair and 
prejudicial to the interests of the mariner. This committee is the 
same from which Professor Tyndall recently retired. 

THE number of visitors to the Fisheries Exhibition on Saturday 
last was 19,114; last week the number was 132,949, while the total 
number of ore who have visited it since the opening is 219,924. 
Upwards of 21,000 catalogues have been already sold, and over 
30,000 of the other official Dynegy which, as well as the cata- 
logues, can only be obtained within the Exhibition buildings. 

THE steamer Britannic, of the White Star Line, which left 
Queenstown on Friday for New York, put back on Monday evening. 
Her mails and some cabin passengers will be forwarded by the same 
company’s steamer Republic, which leaves Queenstown on Tuesday. 
The Britannic reports that on Sunday, 600 miles west of Fastnet, a 
flaw was discovered in the crank shaft, and it was deemed 
advisable to return to Liverpool for repairs. 


THE Liverpool Chamber of Commerce met on Monday, when a 
letter was read from the Postmaster-General, stating that the 
question of extending underground wires, which had already been 
considerably developed, had been the subject of serious considera- 
tion, and the Department was using its best endeavours to gradually 
increase the number. At the same time underground wires were 
as liable to disturbance from electrical causes as overground wires. 


AN important question has arisen as to the sliding-scale in the 
Cannock Chase coalfield. The employers contend that the men 
should submit to a reduction of 14d. per stint, which would leave 
wages at 2s. 44d. per stint; but the men argue that the net aver- 
age selling price of coal not having fallen to 6s, 1d. per ton—for 
it is 6s. 2°92d.—they are still entitled to the 2s. 53d. which they 
have been receiving since September. The question has been sub- 
initted to arbitration, but the arbitrators have been unable to 
agree. Alderman T. Avery, of Birmingham, was asked to act as 
umpire, but has declined; and Mr. Alfred Young, barrister, will 
now be asked. 

THE secret of the Keely motor is out at last. The American 
Register says that :—“‘ In an outburst of confidence Mr. Keely has 

iven the whole thing away in the following terse lan e : 
Molecular disintegration is the primary generator of vibratory 
phenomena. Propulsory forces emanating from analytical action 
upon compound fluid and hg, wae foundation evolve ethereal matter 
distinctive from oxydised, hydrogenated and nitrogenated com- 
pounds.” How supremely simple it is, now that we know it! 
trange that somebody should not have made this discovery years 
and years ago.” 

A CORRESPONDENT from Christchurch, N.Z., writes :—‘‘ Colonial 
or native industries are springing up everywhere, such as flax and 
linseed, paper from native straw and flax, rope and string—for 
binding—barbed wire, frozen meat, cheese and butter, not to men- 
tion the excellent woollen factories, which turn out far superior 
material to the English-imported article. In less than twenty 
years’ time we shall be quite self-supporting at the rate we are 
going at now. The meat-freezing industry is giving a fresh impetus 
to sheep feeding—for carcases as well as wool are marketable now 
—which in its turn will cause more demand for machinery.” 


On Friday last, before the Select Committee of the House of 
Commons on the Manchester Ship Canal Bill, Mr. Daniel Adam- 
son was recalled, and further cross-examined by Mr. Pope, Q.C., 
on behalf of all the petitioners. In answer to the questions 
addressed to him, the witness said he had based his calculations 
upon the supposition that the freight rates would be the same to 

nchester as to Liverpool. Should events prove that to be a 
fallacy, the calculations would be in error to the amount of the 
inaccuracy in the assumption. This is an important point, for if 
the ships do not spend the extra day or two in getting to Man- 
chester gratuitously, the profit derivable from the canal will be 
missing. 

A suRvEY of the extensive landslip which recently occurred at 
Warden,-in the Isle of Sheppey, shows that fully three acres of 
land have sunk from their natural level some 70ft. down. Had 
not Warden Church been pulled down three or four years ago, it 
would inevitably have formed part of the slip. As it is, the entire 
churchyard has been carried away, and is now located about half- 
way down the cliff. Although each decade shows a greatly 
diminished acreage in the Is of Sheppey, no attempt is made to 
construct works to resist the inroads of the sea; it is not worth it. 
Within living memory the lane now a cut off once ran on 
for nearly half a mile, where now the tide covers the foreshore. 
Beyond the church was a coastguard station, and some 10 or 15 
acres of land, all of which have fallen a prey to the encroach- 
ments of the sea, A landslip of such magnitude as the present has 
om been recorded. 


On Saturday, the 26th May, the Cuhona, a fine steam and 
sailing yacht, owned by Sir Andrew Barclay Walker, of Liverpool, 
was taken on her trial trip to Withernsea, where she attained a 
mean speed of eleven knots, the average of four runs on the mea- 
sured mile, the engines indicating 450 indicated horse-power. The 
dimensions are as follows, viz.: Length, 157ft.; breadth, 26ft. 2in.; 
depth, 16ft. 6in.; tonnage, yacht measurement, 466. This fine 
craft was built and engined by the Earles Shipbuilding and En- 
gineering Company, Limited, Hull, from the designs and under the 
superintendence of Mr. St. Clark Byrne, M.LN.A., Liverpool. 
The cabins and state-roomsare fitted up most superbly, with carved 
oak and various other woods, to the designs of Messrs. Ernest 
George and Peto, architects, London, and are very elaborately 
decorated. The vessel is lighted throughout by Mr. Crompton, 
with Swan incandescent electric lamps. 


An American contemporary thus describes a piece of tunnel work 
which baffled the excavators from the same cause as that which 
gave so much trouble in the St. Gothard:—‘‘The phenomena 
of a tunnel so filling itself up as to resist all efforts to open 
it is we from Virginia, Nevada. In Castle District, at a point 
about five miles north of that city, is a tunnel thatmay be called 
an ex-tunnel. It was run about four years ago into the side of a 
steep hill, and was originally about 40ft. in length. When in about 
15ft., the tunnel cut into a soft, swelling clay, very difficult to 
manage. After timbering and striving against the queer, spongy 
material until it had been penetrated some 25ft., the miners gave 
up the fight, as they found it a losing game. Being left to its own 
devices, the tunnel proceeded to repair damages. It very plainly 
showed that it resented the whole business, as its first move was to 
push out all the timbers and dump them down the hill. It did not 
stop at that, but projected from the mouth of the tunnel a pith or 
stopper of clay the full size of the excavation. This came out 
horizontally some 8ft., as though to look about and see what had 
become of the miners, when it broke off and rolled down the slope. 
In this way it has been going on until there are hundreds of tons 
of clay at the foot of the hill. At first it required only about a 
week for a plug-to come out and break off, then a month, and so 
on, till now the masses are ejected but three or four times a year; 
yet the motion continues, and to-day the tunnel has the better of 
the fight by about 4ft,” 
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land Railway by Messrs. Wilson and Bromley, Westminster- 
Pos engine is used. for laying rails, inspecting the 
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description taken from our daily contem ; A A may be 
to the normal water-line, B B the immersed 
line. In no ship with an armour belt only has there 


and boi and, if there had been, the ordinary forms and 
proportions of ships would not have admitted of so great an 
elevation of weight as would have been involved in lifting up the 
whole propelling steam machinery te within its i The 
question of stability has had to be carefully studied, therefore, in 
eombination with that of security, and those who are familiar 
with the course of ironclad construction, and even those who 
have acquainted themselves with it only through our columns, 
will know that Sir Edward Reed is a strenuous—we had almost 
said the only stren advocate of such an amount and such 


an extent of natural stability as will continue to sustain a ship 
afloat and in an approximately upright position, even after she has 
sustained very serious injury in action, both above and below 
water. It is not surprising, therefore, that we find in his new 
type of ironclad a combination of protection both for the 
machinery and the ship such as is nowhere else to be found. It 
is easy enough, it is well known, to give abundant stability by 
mere increase of breadth; but increase of breadth, i 

generally, means increase of many undesirable qualities, and 
among them of resistance to propulsion, and consequently to loss 
of speed. This difficulty is overcome in the new type of ironclad 
by throwing the increase of breadth mainly above the water-line, 
where it affects the speed only after the ship has in action 
sustained injury below, and undergone increased immersion— 
when a mere loss of some speed is a very small loss indeed, 
compared with loss of ordinary speed at sea, and still smaller, of 
course, by comparison with loss of buoyancy and stability, or, in 
a word, loss of existence altogether in battle. From the extreme 


necessary by 
cylinders of armour. Below the armoured hull, and i 
forward of it and abaft it, is constructed a light iron or steel h 


Fic.2 


armoured hi cath form an to bo tat 
the speed required, however This light hull, which rises 
to the usual height of a ship above water at the ends, is sub- 
divided into a very large number of cells or small compartments. 
Over the i and magazines extends from side to side, 
and usually much above water, a stout armoured deck, which 
may be nearly a horizontal plane as usual, or may sweep dome- 
like across the ship, forming a curved upper surface from which 
turrets or barbette batteries may spring ing to the arma- 


the true bottom of the is pe 
As the u ip, it wii seen that an o 

Edward's, embodied in the Devastation and other 
of his “ breastwork ” ships, has been still more effectively realised 


in the new plan, because the whole width of the ship above water 
becomes an armoured breastwork, of greater th than the 
ship’s water-line, instead of less, as in the breastwork type. As 
the light ends of the ship will ordinarily be carried up high above 
the water, and be formed as usual at the bow and stern, the new 


armour requisite may, in many cases at least, be much reduced. 
In the designs which Sir Edward Reed has already in course of 
preparation—for foreign Governments, unhappily, as some will 
think—this reduction of side armour is a marked feature, and the 
protection against torpedoes will certainly be secured at no 
increase of cost as com with other armoured vessels. There 
are minor features in system tending to steadiness in a sea- 
way and to increase of speed, but these we must defer detailing 
until a future opportunity. 


PROVISIONAL ORDERS FoR Etectric LiGHTING.—We under- 
stand that Major Marindin, the officer oe the Board of 
Trade, has e his report on the inquiry, held at Westminster on 
the 1 May, and that as regards the St. Giles’ district, a pro- 
visional order has been granted to the Pilsen-Joel and General 
Electric Light Company, Limited, by ement with the local 
authorities. The area to be lighted will be the south side of New 
Oxford-street and High Holborn from the centre line thereof, 
extending from Tottenham Court-roed to Little Quoen-stest and 

e houses, premises, ildi utting thereon, and an area 
bounded on the north by the centre line of High Holborn from 
Little Queen-street tothe boundary of the h of St. Giles’-in-the- 
Fields, on the east by the said parish ndary line, and on the 
south by the houses on the north side of Linooln’s-inn-fields and 
the houses on the south side of Twyford’s-buildings, and on the 
west by the houses on the west side of Little Queen-street. The 
Pilsen-Joel Company has already established a lighting station in 
that area, and has been for some time past successfully lighting 

business establishments from that station. A special meet- 
ing of the Westminster Board of Works, who have opposed the 
introduction of electric lighting into their district, was held on 
Wednesday afternoon to conde their further course of action, 
Writing with reference to the opposition of the District Board and 
their refusal to appear at an inquiry officially instituted to con- 
sider the applications by companies for provisional orders applying 
to the Westminster district, the of Trade stated that th 
were extremely anxious to meet the views of the District Board, 
but the resolution of that Board placed them in great difficulty. 
The letter continued :—‘‘ That resolution appears directed not so 
much against the orders of the companies as against the policy 
adopted by Parliament in the Electric Lighting Act of last Session. 
The Board of Trade are perfectly ready to hear any objections of 
the District Board on the ground either that there are no con- 
sumers in the district who would wish to have the electric light if 
provided, ground that unable or 
unwilling @ @ proper supply or to su proper con- 
ditions, If, yoo the District Board of Works should 
absolutely refuse to give the Board of Trade assistance, the Board 
will not feel justified under the Act of last Session in declining to 
prooed with the orders simply because the District Board without 
urther reason refuse their assent to them; and it will be their 
duty in to such as be their 
power, a prima facie case vi settle an order or 
orders in the best manner they can to lay them before Parlia- 
ment.” The Westminster District Board, @ warm debate on 
Wednesday, adopted the following resolution :—‘‘ That the Board 
of Trade be informed that this , on further consideration, 
do not see that the present requirements of the district justify 
them in mapriniins with the promoters of provisional orders for 
supplying tricity in certain portions of the district, and that 
they think no orders are necessary at the present time, and that 
the Parliamentary Committee be, therefore, instructed to o 
the obtaining of any provisional orders referred to in jor 
Marindin’s . further that the opinion of the parishioners 
_ the subject be tested by a public meeting to be convened upon 
the subject, when the q of availability of supplying 
electricity generally is more 
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complete satisfaction. The following statement gives the princi- 
pal particulars :— ironclad will not greatly differ in epee from other armoured 
Diameter of cylinders, Sin. ships. We are glad to be able to add that while affording several 
Stroke, 12in. increased elements of safety, some of them of the very first 
Diameter of wheels, six-coupled, fiest and third pair flanged, middle | importance—viz., security against torpedoes and increased 
ss e. tected buoyancy and stability—the new plan tends to 
Weight in working order, about 10 tons. } prot oyancy an y e new p economy 
Working pressure pe mare inch, 150 Ib. } in ironclad construction and not to increased cost. It is true 
to 000 gallons. | | that it provides an armoured deck or dome under as well as 
oa. ee and boiler barrel. | above water, and this, of course, has to be paid for; but the deck 
Safety valves—a pair of Wilson-Klotz duplex, 2in. diameter, on top of | | armour is very much cheaper, weight for weight, than side 
fire-box, with funnel to top of cab. | | armour—because of the great thickness and consequent expensive- 
tne rake Blo | ness of the latter in manufacture—and the quantity of side 
Cab of teak, American style, with two sliding windows, one at each | 
side, _ two windows in front and two in back, with a seat across the | breadth of the ship, placed, as we have said, above water, or from 
nw spark | a somewhat lower point at the side, an armoured deck or reversed | 
Buffers, two, side, at yee 7 iron. | dome sweeps down and across the ship below water, cutting off 
Draw gear, American link coupling. | all the steam machinery and magazines from under-water attack. 
Deller of | The screw propeller shafts in some cases are, and in some cases 
Wheels of | are not, also comprised within the armoured hull; where they 
Buffer beams of teak. | are not, they are driven by vertical engines, working down 
: Axles of Bessemer steel, slide bars of ditto, with cast iron slide blocks. | through stuffing boxes in the armoured bottom, the connecting eae 
Connecting and coupling rods of wrought iron, all fitted with brasses, | or | 
and with keys to tighten up. | | 
Piston and a of cast iron. | g | 
Motion work of best wrought iron, thoroughly case-hardened. | lL | 
One one brass feed pump, ash-pan. 
All ier and other mountings complete as usual in the best locomo- 
tive — work. 
and steam pipes of cast iron. Lee! ; 
SIR EDWARD REED’S IRONCLAD SHIPS. | rom 
Tue Times of Monday contains a long article descriptive of a | a | oe --8— 
new type of man-of-war, for which Sir Edward Reed hasobtained | 
provisional protection. We have commented elsewhere on this | -A—— A 
invention. No drawings have, of course, been made public as ' 
yet, but we have prepared the accompanying sketches to aid our 
readers in forming an idea of the nature of Sir E. J. Reed’s a _ ota 
proposals. It will be seen that the with the followi A | 
Fic | 
(ont | 
| 
\ 
| It will be seen from the above description that if we ignore all 
| details—although some may be essentials of the new system— 
Y | we may regard the new ironclad as a completely armoured hull, 
J ---___z | carrying all that is vital, surmounting an unarmoured cellular 
bottom, in which nothing delicate or explosive is carried, and 
| which may undergo repeated torpedo attacks without any other 
| loss than that of buoyancy, of which the upper armoured hull, 
| from its form and proportions, has an ample reserve. Looking 
| to the extreme violence of torpedo explosions at the point of 
| contact, and to the rapidity of the dispersion of the explosive 
| forces, Sir Edward Reed has provided in this new system against 
: | ever allowing the torpedo itself to come in contact with, or 
directly attack, the armoured bottom; the thin outer bottom 
acts, in fact, as an exterior and more or less distant defence for 
| 
| 
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B. Gre.t East River Bridge, uniting New York and Brooklyn, 
opened on Thursday, the 24th of May. One hundred 
prelie peuple, it is said, passed over it during the first twelve 
hours, which is not surprising. The people of New York and 
Brooklyn bear much the same relation to each other that those 
of Middlesex do to those of Surrey as far as London is concerned. 
If all communication had had to be carried on by ferry until the 
24th of May, it may be imagined that considerable interest would 
be taken in the opening of a bridge across the Thames. 

We give this week some views of the bridge modified from 
engra which have appeared in the Scientific American and 
Harper's Monthly Magazine. We need hardly say that the 
bridge is on the suspension princi e, and it towers up over the 
river, 80 as not to interfere with navigation. It is a double 
bridge, in the sense that it can be used for both road ard railway 
traffic, as shown by the cross section Fig. 1. The cars will be 
drawn across by an endless rope from the J. A. Roebling Com- 

11, long, a 9 tons. It accom: a 
du rope of the same weight and strength, which 
is to be held in reserve for use when the first 
rope wears out. The bridge has been thirteen years 
in building, and has cost about £3,000,000. The two 
towers are each 274ft. high and 1595}ft. apart. The length of 
the bridge between the anchorages of the cables is 3500ft., and 
between the termini 5989ft. There are four cables, shown in 
section in Fig. 2, each having a solid section of nearly 145 
square inches, and containing 1,732,086 lb. of wire, with an 
estimated strength of 75 tons to the square inch, so that the 
four cables represent 6,928,346 Ib. of wire and 43,500 tons of 
strength. It is 88ft. wide and 135ft. clear above the water in 
bates of the span. The principal are as follows : 

mstruction commenced J; Sad, 2nd, 1870. 

of New York caisson, 172ft. 102ft. 


Size of Brooklyn caisson, 102ft. 
Timber and iron in caisson, 5 cubic 


contains 5282 —not twisted— 


igh water, 278ft. 
ut of bridge in centre of river span above high water, at 


185ft. 
Heig tof floor at towers above high water, 119ft. Sin. 
le of roadway, 3}ft. in 100ft. ° 


85ft. 
Welght of each anchor plate, 28 tons, 


The stations at the ends of the bridge are to be elaborate 
structures of glass and iron. The one on the New York side is 
to be 260ft. long and 59ft. wide, with a platform on the bridge 
end 70ft. long. The cars will pass through the station, and are 
shifted from one track to the other on switches between the 
“the founded bridge had to be in 

fo tions o to in in caissons, 
fitted with air locks, the New 
the bed rock 80ft. below the surface of the water, and the 
Brooklyn Tower from the clay 45}ft. below the surface. The 
Brooklyn caisson was md ready in May, 1870, and the “—_ 
completed in March, 1871, a fire "dies necessitated fi —— 
caisson delaying o rations for two months, The New York 
caisson was towed place in October, 1871, and sunk in posi- 
tion in May, hs ‘tinct Roebling was "the first victim of 
—— work, teste crushed his foot and died of lockjaw in 


and more fatal. At above 
Pigh-water ech tower is divided into thre 
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avenues each 31}ft. wide. These rise 1204ft. further, 
ie 3, full towers with the 
e, t supports cables resting bam 
them. In May, 1675, the Brooklyn tower was finished, and in 
July, 1876, the New York tower. The bridge floor is 118ft. 
above high-water mark at the towers and 135ft. in the 
centre of span. It is shown as it appeared in course of construc- 
tion by Fig. 4 and Fig. 5. . 8 shows the expansion joint, 
as we may term it. The ework consists essentially 
of _ of girders at right angles to each other. The 
cross-beams or girders supporting yee floor proper are 

trusses 88in, deep, placed 6in. apart, and to these are 
attached the four rope suspenders from the cables. Half- 
way between these principal floor beams are lighter ones, to give 
additional support to the planking. To unite these cross-beams 
together, and to give the proper amount of stiffness and strength 
to the floor, there are six trusses ing along the 
entire length of the bridge. The floor beams are further united 
together by small longitudinal trusses extending from one to the 
other, which, with a complete system of diagonal braces 
or stays, form a a longitudinal truss of 86ft. in breadth. It will 
be seen, thus, that this combination has immense strength, 
weight, and stiffness, laterally, vertically, and in every | passin 
direction. To relieve the cables in some measure of this 


enormous burden, and at the same time effectually pre- | laid 


vent any vertical oscillations in the bridge floor, there 
is a multitude of sus stays of steel wire ropes 
diverging from the tops of the towers to its about 15ft. pa 
along the bottom of four of the pach nl reach These stays 
extend out for a distance of 400ft. from the towers, and are of 
themselves capable of sustaining unaided that portion of the 
roadway and its load in position. At the towers the girder- 
work is firmly anchored down, and again confined against the 
lifting or pushing ‘force of the wind by a system of under-stays 
lying in the plane of the floor, so that no conceivable cause can 
ever disturb its rigid fixity of position and form. At and near 
the centre of the span, Keener, where these stays do not act so 
efficiently against any tendency to distortion, and to still further 
unite and stiffen the whole system, the two outside cables are 
drawn inward toward each other at the bottom of their 
curves, By this. means each of them ts its weight 
below and the opposite side, and resists more or less in 
the same way any force from the like directions. The two 
inner cables at the same time are drawn a) at the bottom of 
their ae thus approaching each its outside neighbour, and 
pairing with it, so as to combine opposing arches 
against lateral forces from either direction, The weight of the 
whole suspended structure—central span, cables and sod is 
ig tons, and the maximum weight with pce the bridge 


estimated ab 1980 making total’ weigh by 


cables and stays of 8120 tons, in the proportion of 6920 tons by 
the cables 1190 tons by the stays. The stress—or length- 
wise pull—in the cables due to the load becomes about 11,700 
tons, and their ultimate strength is probably 49,200 tons. Fig. 6 
is a plan of the cable system. 
The anch of the cables are 930ft. from the 
towers on each side of the river—huge constructions of 
masonry weighing 60,000 tons each and covering a surface 
119ft. by 132ft. The cables are composed of 5282 wires each, 
as 8 above. They are arranged in ropes, each containing 
278 single wires, and nineteen of these ropes in each cable, so 
that when bunched together the cable is nearly 16in. in diameter. 
These wires were carried back and forward between the anchor- 
ages and over tlie tower, each continuous wire having a length 
of almost exactly ea mara 8 or nearly 200 pees in length, 
g from anchorage to anchorage, back and forth, 278 times. 
The turns of the wire at each extremity of the skein 
around a solid block of iron shaped externally like a haendlies, 
with a groove in its periphery, in which the bend or bight of 
the skein lies as a skein of yarn is held on one’s thumbs for 
winding. Each shoe or eye-piece was fixed—after the strand was 
finished—between the ends of two anchor bars, a gous iron bolt 
passing through the three, and so connecting the strand with 
the great anchor chain at either end. After a skein was fully 
in position—passing, of course, over the tops,of the towers 
—it was compressed to a cylindrical form at every point by 
large clamp tongs, and tightly bound with wire at intervals of 
about 15in. throughout itslength. The lengths of wire are united 
by the steel coupling, Fig. 7. The work of stringing the wires 
began in June, 1877, and was completed in October, 1878. 
Once a bundle broke from the anchorage, darted across the 
tower, and fell into the river. The bridge is divided into five 
parallel avenues, the outer two, each 19ft. wide, for 
vehicles, and the central one, an elevated road 15}ft. wide, for 
— The other two avenues are for cars for passengers, 
ere have been twenty persons killed on the works and over 
100 cases of caisson occurred. The approaches on the 
New York side begin at Chatham-square, and on the Brooklyn 
to loot passengers to cross to to ve 
and to hold the passenger car franchise for the benefit of the 
bridge at a charge of five cents apiece. 
The New York correspondent of the Times states that Mr. Wil- 
liam C. Kingsley and Mr, Henry C. =~ of Brooklyn, were the 
original projectors of this bridge >. Kingsley conceived the 


project as early as 1865, selected the im, and hired an engineer to 


make a plan and estimates. Mr. Murphy was the president of 
the bridge trustees until last year, when he died, and Mr, 
Kingsley succeeded him. In 1867 the Bridge Company was 
chartered with §,000,000 dols. os — 500,000 dola, 
being subscribed by organized the 


company and govarsed until 1875, when the bridge we 
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ight Of New caisson, about 7000 ton SS 1 3 2 > = = aA - 
New York tower contain 40,48 cut 
New York tower contains 46,945 cubic yards masonry. AC 
Brooklyn tower contains 88,214 cubic yards masonry. 
Length of river span, 1595ft. 6in. ; 
Length of each land span, 930ft., total 1860ft. 
Length of Brooklyn approach, 971ft. 
New York 1562ft. 6in. 
Width of : 
Number of , 4 
Diameter of each cable, 15}in. 1 
First wire was run out May 29th, 1877. Bey : 
Cable making really commenced, June 11th, 1877. 
Length of each single wire in cables, 3578ft. 6in. 
Ultimate strength of each cable, 12,200 tons. 
wire, 12ft. Ib. 
Each cable steel, oil- 
coated wires, closely wraj to a solid cylinder 15jin. in diameter. 
Depth of tower foundation below high water, Brooklyn, 45ft. 
Depth of tower foundation below high water, New York, 78ft. 
Bize of towers at high water line, 14 ke 59ft. 
Bize of towers at roof 136ft. b t. 
eight wers above way, 15! 
of anchorages at base, by 119ft. 
| 
rear. 
The “ caisson disease” is the result of living under atmospheri( 
pressure greatly above that to which the human system is nor: 
mally adapted. The blood is driven in from the exterior and : 
soft parts of the body to the central organs, especially the braiy { 
and spinal cord. On emerging into the open air, violent neuralgi 
pains and sometimes paralysis follow. Advanced consumption is 
on the other hand, stayed, and sometimes remedied, by com| | j 
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"2 public work, and given in charge to the Board of Trustees 


A. Roebling was the engineer, and in 1867 made his plan 
and estimates, wherein the cost of the bridge proper was given 
at 7,000,000 dols. and the approaches 3,800,000 dols. He then 
thought the work could be completed in five years. Of this 
reported plan a board of the leading bridge engineers of the 
country made a critical examination, and unanimously approved 
it. Congress passed an Act authorising the bridge in 1869, and 
the Secretary of War, in June of that year, gave it his approval 
as not impeding navigation, and the work was then ready to 
begin. The War Department, however, required 5ft. additional 
elevation for the bridge over that originally planned, making the 
clearance under it 135ft., and it was also widened from 80ft. in 
the first plan to 85ft. This added about 8 per cent. to the esti- 
mated cost. Other changes, in the construction of the 
approaches, which are of massive masonry instead of light iron 
trusses, as originally projected, and the foundations of the 
towers, which it was found could not be built on piles, as at first 
intended, swelled the cost to the present figure. The approaches 
are magnificent viaducts, their supporting archways being con- 
structed for utilisation as storehouses, 400,000 dols. being set 
apart for putting fronts and floors in them. Another 
500,000 dols. has been devoted to carrying the elevated railways 
over the bridge and providing stations. The bridge construc- 
tion was a work of enormous difficulty and constant delays, 
dissensions breaking out frequently, and the two cities being 
often at loggerheads; but the projectors kept steadily on, and 
ultimately surmounted every obstacle. 


re LETTERS TO THE EDITOR. 
We do not hold oursel i the opini f 
[We me opinions of our 


ENGLISH AND FRENCH NAVIES. 
Sm,—I shall be very much obliged if you will publish what 
follows :— 
French and English Battleships, of modern construction in iron 
and steel, which I calculate will be complete in 1885. 


Ni &c, from Fren | To advance 100th 
ether particulars, |Armour| Jam. 2, 1884. | treaviest guns. 
“Armament,” Brassey. inches | Hull. | Engine. 
1. Admiral Baudin - 21 642 70 100-ton BL. 
2. Formidable.. 21 585 | 100 | 100 ,, Ra 
8. Caiman 20 80 100 
4. Indomptable 20 75 100 72 
5. Requin.. .. . 20 Cc 100 
6. Terrible .. 20 83 100 72 4, 
7. Admiral Duperré 22 Cc Cc 48 ,, 
8. Devastation 165 Cc Cc 
9. Foudroyant.. 16°35 95 98 48 ,, 
10. Marceau 18 55 50 48759 =, 
11. Vengeur “4 Cc Cc 48 ,, 
12. Tonnant 18 Cc Cc 48 ,, 
13. Fulminant 14 Cc Cc 34, 
19 88 100 34, is 
17. Redoubtable .. .. ..|/ 14 c c 20 
19. Duguesclin es 10 §6100 
20. Friedland .. .. .. .. 9 20 ps 
Building. Completion uncertain 
Brénmnus .. .....| 18 770 | — |200 ,, 
18 23 30 (700 ,, 
23. Magenta .. . 18 15 | 2 48759 |) 
94 Hoche .. .. 18 317 | 50 48759 
25. N Charles Martel 18 7°70 48 259 
Seventeen other vessels are named in the French 
a grand total of forty-four. aaasanniaitiie 
Names from lish Na | 
estimates ona | \Toadvance 100th 


Armour by Sist ‘Mar. 1884 Heaviest guns. 
“ Armament,” Brassey. | inches. | 


2. Collingwood .. .. 18 | 75 3, BL 
3. Edinburgh .. ss 82 43 
5. Comqueror .. .. .. .. 12 To complete 4 ,, ia 
6. Agamemnon . «i 38, 
1s | Cc 38 4, 
8. Thunderer* 14 Cc 33 ,, 
9. Dreadnought 14 c 
10. Neptene* 13 Cc 38 
12. Monarch * 10 Cc 25 
13. Alexandra 12 c 25 
14. Temeraire 1 | c 
15. Belleisle* 12 
16. Orion* .. 12 Cc 
17. Sultan*.. 9 c 
19. Hereules* .. .. .. .. c 
Building. Completion uncertain 
20. Rodney 18 47 63, BL 
21. Anson .. .. 8 63 ,, 
22. Howe .. .. 18 27 63 4, ” 
23, Cam: own 16 63 ,, 
24 Benbow, to advance to | 

about toms .. .. ../ ? | 2147 100 ,, 

Cruisers. | 

25. Imperieuse.. .. .. 10 80 18 
26. Warspite .. .. .. ..| 10 66 18 


Nineteen other seaworthy vessels may be added, making a grand 
total of forty-five. By giving the progress in 100ths, facts are 
arrived at, and no room left for controversy. The French up to 
January ist, 1884. The English March 31st, 1884. Engines not 
given in 100ths. Those marked * have large ship-sinking compart- 
fear, French, 0; English, 9. C stands for complete at 


presen 

My view is that the French have twenty-seven and the English 
twenty-four fighting ships and two cruisers, as above, built and 
buildi The others uld never go into action. The com- 
partments are so large that the sending them into battle is 
wilfully to endanger men’s lives, and the armour is so thin as 
only to cause slaughter when struck by modern projectiles. The 

ns are all small—ours muzzle-loaders—unequal to meet the 

ttle ships above; and the vessels themselves hardly safe 
as peace ships, remembering the Grésser Kurfiirst, Vanguard, &c. 
Sir T. Brassey the names, &c., of armoured 
English ships and sixty-four French in his “‘ British Navy,” vol. i., 
pp. 550-4, 572-6. Ministers are reported to have stated—Na' 
debate, May 8th, 1883—“‘ It was admitted that of late the Frenc' 
had gd gee efforts to strengthen their Navy, but their expen- 
diture remained almost stationary in the last three years.” 
The increase has been~see French Navy Estimates, p. 1332— 
“* Differences au Budget de 1883, en plus, francs 53,276,159”= 
£2,131,046 more than 1882. They are building three iron- 
clads to our one by contract, and employ 28, dockyard- 
men to our 18,000. They also vote 2,977,610 francs to com- 
plete new ships in three years instead of six. Our Navy is 
so starved that we have no frigate squadron to exercise youn; 
officers and men, which they are also reported to advocate, an 
which is a great necessity, Again: “We are especially strong in 


first-class ironclads of the newest .” Ican only find one such 
—Collingwood—and five building, the plan of Inflexible and Co. 
having been abandoned, with citadel, armoured turrets, guns 
mounted low, muzzle-loaders, &c., &c., to imitate the French, and 
“adopt” barbette, breech-loaders, &c. Again: ‘‘In general fight- 
ing efficiency no ships of equal tonnage which were building for 
foreign Navies were, in their judgment, equal to Collingwood and 
the later improvements of the same type which are now building, 
whether in respect of the speed, the armour, the protection, the 
buoyancy, or the armament.” and “buoyancy” are 
proved after equipment. ‘‘ Armour ”—‘“‘ protection:” The French 
thick armour from end to end; ours, alas! only one-third 
the length, and thus fail in protection. The plan of the Collingwood 
in Brassey, p. 471, shows lower ends even of the funnel ex . As 
to armament: Our guns are mostly muzzle-loaders; all the French 
are breech-loaders. See above table from Brassey; 38-ton, 35-ton, 
25-ton muzzle-loaders cannot contend with 48-ton breech-loaders. 
The Italians have sixteen 100-ton guns to our two proposed, 
and—p. 316—‘‘in 1885,” the French ‘“‘ twelve”—total, twenty- 
eight to our two proposed. guns are mounted in pairs, 
the French single ; so our two guns—out of four carried—can be 
disabled by one blow. The sister ships Collingwood, &c., are longer 
than the ch ships. See Brassey, p. 316. Their longest is 
328ft. to our 330ft., though in 1876 our scientific lengt 
Agamemnon and Co., t. “*Construction:” The French ps | 
English battle-ships and two cruisers—see table above—except nine 
of ours marked *, besides Leander class, have the fore-and-aft 
bulkhead and small compartments, proving the absolute necessity 
for making ships as unsinkable as possible; and I repeat that 
the remaining ships in both Navies are traps to drown sailors 
in battle, and should be altered or dynamited, and are not 
worthy to be considered in the strength of either Navy. This 
applies to unarmoured ships even more than armoured. I agree 
with Sir E. Reed, this should be thrashed out by a committee, I 
am much more convinced of the sad state of our Navy after the 
debate than I was before. Our last gaiter button is sup; to be 
ready. The French estimates of 1884 confirm those of 1883, and 
the whole vote is only £15,000 less, but £1,115,000 more than 1882. 
The shipbuilding programme is quite worked up to. It is most 
remarkable that France, to whom the Navy is as nothing, votes 
the Navy estimates more than a year before our vote is talked of. 
It is stated that I have given the French ships too heavy guns. My 
figures are from Brassey, vol. i. I shall be delighted to find that 
he is proved to be mistaken. The worst feature on our side, in 
comparing French and English fleets, is, that when all armoured 
ships building are complete, they will have twenty-seven modern 
fighting ships, really of newest as to build, small compart- 
ments, armament, armour, &c., while of our twenty-four only six 
will be newest type—the others built on an abandoned system of 
construction, large compartments; armament, lighter muzzle- 
loading guns; armour, most armoured only one-third their length, 
&c.; proved to be obsolete by being abandoned by their own 
constructors, and the French system “‘ adopted.” Nevertheless, the 
statement for Ministers is, ‘‘ We are especially strong in first-class 
ironclads of the newest type.” 
ADMIRAL OF THE FLEET, THOMAS SyMONDs. 
Torquay, May 28th. 


THE IRISH MAIL CONTRACT. 

S1r,—Although I should prefer not to break through the regula- 
tion which you have made at the end of “Fair Play’s” letter in 
your last number, that there shall be no more letters on this vexed 
subject, yet I am sure the usual justice of your paper will permit 
me a short space to defend m against what I consider a gross 
attack, not only against myself—I do not care about that—but 
against the Violet and the company to which she belongs. 

“*Fair Play ” challenges the dates, &c., on which Violet made 


wa passages. I did not give them, ds I do not see that they help | H 


e matter at all; but as he seems to thinks they are of such im- 
—— I give them here, and hope they will be of use. ‘“‘ 20th 
uly, 1880. Trial by Messrs. Laird and Captain Moodie of the 
Board of Trade. Time from Admiralty pier to Poolbeg Light— 
adverse tide—3 hours five minutes ; distance, 654 miles.” Captain 
Moodie calculated that on this trial Violet would have made the 
e in two hours fifty-five minutes had she had the tide with 
er. On another occasion Violet was—as ‘‘ Fair Play” is aware— 
tried with the mail, i Dent, of the London and 
North-Western Company, wishing to see what each of them was 
able todo. Mr. Watson, then wre director of the City of 
Dublin Company, had the mail boat which was to run that after- 
noon changed on purpose to have the quickest boat, Ulster, for the 
race, and did everything to ensure success as far as the mail was 
concerned. The two vessels started side by side at the breakwater 
light and ran for one hour, at the expiration of which Violet pulled 
up three miles ahead of the Ulster, and it took the latter ten 
minutes real hard driving to catch her up — The Violet only 
had her ordinary crew and firemen; the Ulster had eight extra 
firemen, and we may therefore suppose she was run at her best, 
although beaten so ignominiously. This was in 1880, and about 
the same time the Lily and Violet were run full - ew every trip to 
see what sort of passages they would make. Night after night 
they were in before the mail, until at length Mr. Watson sent a com- 
plaint to the railway company that the mail boats were hustled in 
the bay by Lily and Violet. To satisfy the City of Dublin Com- 
pany, the express boats were ordered to keep their regular time, 
and not to be in before it; and to ensure this being done, Lily and 
Violet’s furnaces were bricked up and their pressure considerably 
reduced. Under these conditions they have been running ever 
since until they were put on the recent trials, when they were 
restored to their trim; and they soon asserted their 
again after that was done. On the night of the 26th March last, 
after the bricks had been taken out, the Violet left the North 
Wall twenty minutes after the mail left Kingstown, and although 
handica) by four miles, passed the mail in the bay, and came in 
first. This evidently is the beating “ Fair Play ” alludes to, as it 
occurred on the Monday which he speaks of. Only last Tuesda 
week the Violet on her ordinary morning passage from North W: 
without the least extra pressure more than she usually works 
with, made the peg in three hours pen By minutes, and 
returning to Dublin at 2.15 next morning, made the Baily Light in 
three hours eight minutes from the breakwater, but met with a 
dense fog in Dublin Bay which obliged her to run dead slow to the 
river. 

Surely these facts speak for themselves. I could go on for hours 
writing down her fast passages day after or I shall not again 
trouble your columns on this subject, as I fail to find any who take 
interest in it, except to run down the Lily and Violet, which will 
always have the utmost support of J. G. B. 

Dublin, May 26th. 

THE PROBLEM OF FLIGHT. 

Sir,—After abandoning the use of captive devices as not suited 
to determine the conditions of flight, I at once set about continu- 
ing the investigation by using a mechanism which should be free. 
In addition to the unsuitableness of captive devices, the further 
reason that experiments with a free a tus would teach lessons 
valuable to the operator in artificial flight seemed conclusive, and 
after the use of a rudely-constructed , I proposed to go on to 
one made with more care by skilled workmen, using the best pro- 
curable materials for the 


The first experiment about four months, during which | 


time the device was made over repeatedly, the whole aim merging 
into an effort to preserve equilibrium. The device was fastened to 
the tops of trees and high posts, so as to have a free movement of 
30ft. or 40ft. to the extent of the tether. As finally made, it 
consisted of a s 
—— with the operator, about 350 Ib. It required more 
patience and endurance than I ever expect to bestow upon the 
matter again, to obtain any mastery over the mechanism in a 

breeze, but I repeatedly stood against the breeze at the extremity 


of wings of 39ft. by 6ft. in width, and thrust 


of the tether as long as five minutes at a time, and at all ts 
within the boundaries of its action for a few seconds or minutes, as 
the wind would blow ~ ws or as I could succeed in keeping the 
device properl: ced. It would stand at the extremity of the 
rope against the wind better than in any other situation, as the 
cord assisted greatly in preserving the balance. The only valuable 
result which issued from this experiment was the f it gave 
that the weight of a man, together with a nucleus and surface suffi- 
cient to support him in air, did not carry the mechanism beyond 
the limits of flight. It was neither too heavy nor too large to 
exhibit phenomena comparable to those of a soaring bird, while 
incidentally it taught the operator valuable lessons in regard to the 
management of the mechanism, as was foreseen. 

The most interesting exhibition of the device was the astonishing 
delicacy of the equilibrium during those short intervals when it was 
on its good behaviour. It seemed that a state of things had come 
to pass in which a person could lift himself over the fence by the 
straps of his boots. The least—almost imperceptible—movement 
of the operator, would instantly change the motion of the floating 
device. It would dart upwards, or sideways, or downwards, upon 
a motion of the operator so slight as to seem no more than a 
mere act of the will. Any position appeared to be more favourable 
than the one it was in, and it exhibited a restless proclivity to 
change its place. I gathered a fund of experience from these 
tedious, yet interesting trials, enough to warrant me in construct- 
ing a more careful contrivance with which I ex to obtain a 
sufficient mastery of the air to cut loose from all support and pro- 
ceed in an absolutely free manner, and was engaged in discovering 
an ex in the ag’ t of bamboo, when I was unexpectedly 
called away by the demands of business, and now after two years 
have elapsed, find myself unable to command the time for its 
further prosecution. I fully expect, however, to complete the 
investigation by determining the maximum conditions of flight 
with a free device, i.e, the tions which the weight of the whole 
device, the shape, extent, and inclination of the surface and the 
rate of motion should bear to each other, so as to be translated 
through still air with the greatest possible velocity. Sucha device 
would, as I understand it, be a maximum device, one which would 
in action give the best results. 

With such knowledge I expect man to construct a mechanism 
which will translate him through the air with a perfection which 
will reduce to insignificance the feats of the most perfect bird 
which ever existed. I do not expect man to excel a humming bird 
in weaving himself in and out of a , nor a swallow 
in going up and down a house chimney on wings, but for all the 
Peg eee of air navigation which are valuable toa man, I expect 

im to obtain complete mastery. I expect him to outdo the birds 
as much as a steamship outdoes a whale. 

The reason for that opinion I here give. The structure of birds 
has not been produced by the requirements of flight alone. Their 
surfaces are adapted to the conditions of their existence admirably 
but other elements of necessity have determined the quality of 
their mechanism than the one of translation wary 2 air. To 
establish a perfect mechanism of flight the front line of the 
advancing surface should be a sharp edge, and no obstructing 
portion should be presented anywhere upon the under surface 
which could deflect the air from a free course to the rear edge. No 
bird is thus made. The front edges of their wings are blunt in 
every instance observed. The oe head, and feet, all offer 
resistance, i.¢., they deflect the air from the course whi h produces 
flight, and hence cause retardation or friction, a loss of power 
which is not returned by the os air at the rear edge of the 
surface, For the p of artificial flight all this will be 
avoided. The wing surface will be made for air navigation, and 
for that alone. A man nced not use his wings to steal a fish from 
a fish-hawk in mid air, nor go through those astonishing feats of 
lofty tumbling displayed by a man-of-war bird for amusement. 

‘e will obtain his subsistence as he does now, walking erect on the 
earth, and will use his wing surfaces when he wishes to travel the 
air, just as he now uses a boat when he wants to travel the 


water. 

I do not look upon the various devices employed by myself in 
this sy ye as having resulted in any definite lesson of value 
excepting the dast—in some measure—mainly incidental. The 
sailing birds exhibited all the phenomena in a far more perfect 
manner than any artificially produced contrivance; and after 
the discovery of a theory which accounted for all the move- 
ments of those birds upon known mechanical methods I considered 


i ‘om of common sense, I, LANCASTER. 
Ma 15th. 


Srr,—Mr. Lancaster’s letter, in your impression of May 18th, 
although interesting as showing the patience and verance he 
has brought to in his endeavour to account for the fact of 
certain birds sailing directly against the wind without any motion 
of their wings, nevertheless does not impress me as being a satis- 
factory explanation of the phenomenon. It may be I have mis- 
unders his latest experiment, the description of his apparatus 
being somewhat difficult to comprehend in the absence of dia- 
grams; but I have an idea he may have mistaken the vibration of 
the iron rod, to which his plank was fixed, for direct horizontal 
force, since he does not appear to have had any instrument to 
measure the opposite thrust. I can more readily believe in the 
partial success of his effigies, sailing in free air, because to what- 
ever unknown, perhaps accidental, circumstances may be attributed 
their mov ts in opposition to the current of air, he is able at 
least to speak of the actual fact without liability to error. The 
results of trials of moving air on flat surfaces at Penn’s Works, to 
which he alludes, are very much what might have been e . 
By the way, is not the di action at 15 per cent. = 0°53 an 
error? Should it not be 0°33? When, however, he assumes, 
further on, that the vertical force may be something, while the 
horizontal force may be nothing, I am not able to follow him. It 
appears to me that when the horizontal force of the current becomes 
0, the vertical force will also cease to exist. 

Ihave the most implicit faith in Mr. Lancaster’s description of 
the habits of those birds he has so long and carefully observed. 
That they can and do sail in opposition to an air current, without 
using muscular energy, is not open to doubt; and all other move- 
ments, including the circular and constantly rising one, are nay 
to be conceived upon the same hypothesis, To account for 

anomaly is a much more difficult matter, and however 
cleverly manipulated may have been Mr. Lancaster’s experiments, 
and however insufficiently I ee Se understood his descriptions. 
he will pardon my saying I think he has barely more than touched 
the fringe of the subject. Ifor one shall be glad to learn he is 
continuing his experiments, and still more to know he meets with 
a success he has so well merited. Will Mr. Lancaster permit me 
to suggest an experiment? Let us assume the direction of wind to 
be wr Now let us erect two poles in a line N and 8, each about 
50ft. high. Let a line pass from the top of one to the other, and from 
that line let there be suspended by a cord 25ft. long the effigy of 
the bird to be experimented upon. The bird will be 25ft. from the 
ground, and the poles will be too far off to cause any deflection of 
the wind. Then from the tail of the bird a fine silken cord could 
be carried far to the rear, and, passing over a pulley on a pole 25ft. 
high, could be fixed to any apparatus for measuring the forward 
. Asimilar cord might be carried to a very thin pole far in 
advance of the bird, and so serve —e to indicate the tendeney 
of the e to move to the rear. ow, as to the most important 


brisk feature of the . Itshould be of the exact size, , and 
itelf, 


weight of the bird if represents; indeed, the skin of the 


i 


movements explained; and, further, that was 
entirely feasible. That the scientific world should be in such total 
ignorance of the performances of soaring birds seems to me little 
short of disgraceful, and the frenzied attempts to get into the air 
after the manner of a humming bird, while the whole family of 
the soaring kind exhibiting methods which might be imitated with 

have received no seems to lack the 
| 
| 


JuNE 1, 1883. 


THE ENGINEER. 


419 


stuffed to its living weight, would be the best of all models; but 
failing that, I do not think it would be difficult to have one con- 
structed of artificial materials. By two or three steel wires 
through the body of the bird and across the wings these latter 
could be adjusted to various positions until they fulfilled the con- 
ditions required, The tail should 
the position. By such an a tus I believe it would be quite 
possible for the first part of the inquiry to be successfully pursued, 
and the discovery made as to what divergence of the currents of 
air by the wings has the effect of urging the body of the bird 
for 

It ts itself to me that the wings of the bird may very likely 
divert the air from its normal course until it represents the two 
sides of an angle, of which the apex is the hind of the body of 
the bird. If that be the case, there would be two currents of air 
coming into collision at the apex, the result of which would be a 
considerable upon the body of the bird at this point urging 
it forward with a force ly expected. 

A very important yo thw is not to be lost sight of is the 
smoothness of feathers in one direction only. Passing the finger 
along a feather from the root to the tip, it will be easily under- 
Seal how little resistance a current of air will meet from friction 
in that direction; but pass the finger from tip to root, and it will 
be found there is every impediment to a current of air through 
frictional resistance. nd upon it, nature has not supplied this 
feature without some ect purpose, Its gre to the above 
theory is self-evident. Davry BENNETT. 

45, Stockwell Park-road, May 26th. 


THE STRENGTH OF SHEAR LEGS, 

Srr,—In answer to ‘‘ Reader’s” query, I think the simplest mode 

of dealing with the strain would be ically. Firstly :— 
p e weight, 20 tons, would 
be 10 tons on each leg. Let 
AB represent any con- 
10 tons. Draw 
para! to guy rope or 
holdfast, if there +f one; if 
not, at right angles to AB. 
Then draw BD parallel to 
legs, AC 
° y scaling » you 
will get the compressive 


strain, 104 tons, while DA 

a8 —-—1 will give the tensile strain on 
the guy or holdfast, 24 tons. 

With regard to the safe load on cross-piece, the ing 

weight of beam will be 20 tons x 10 factor of safety = 200. Then 

length in feet x breaking weight in pounds 


breadth in inches x constant = depth in inches 
squared, 

ing 200 tons as breaking weight, the constant for pitch 

pine at 544—P. Barlow—length, 6ft., and assuming the breadth at 


l4in. = 2/ 352°94, or 18°8in. deep. In practice it would be better 
to have two beams 15in. deep x 9in. wide, giving the same area. 
Sectional area of legs.—There is no completely reliable informa- 
tion as to the resistance of long columns. The following is 
Gordon’s formula, modified by Trautwine to suit timber :— 


Breaking weight in lbs. —— 
= sq. of length in inches 
Taking the compressive strain of the leg at 10} tons, and 
assuming for convenience the breadth at 14in., we get 


BW = 1+ (log x 004) 


BW= 46 = 1086°9 per sq. inch in area, 

The weight to be carried is 10} tons x 10 factor of safety for 
wood = 105 tons x 2240 = 235,200. Then SoZ will give 
number of square inches necessary to take the weight = 216°39 
square inches; and %/ 216°39 = 14°7 .*. for a square section the 
dimensions would be 14fin. x 14}in., and for a rectangular one 
15hin. x 14in. a E. M. R. 

Sir,—In reply to your ** Reader,” the factor of 
safety for timber shear 1 should not be less than 10—see 
“Stoney on Strains,” p. 4 and, assuming that the resultant 

ure on the legs from the suspended weight and the pull of the 
sponta! equals 30 tons, the breaking load of one leg should not 
be less than 150 tons. If the leg be square fir or pine timber, this 
requires it to be from l5in. to 16in. square—idem, p. 282—or, 
allowing for the transverse stress due to its own inclination, say 
18in. to 20in. square, N. D. Y. 
Dublin, May 30th. 


ELECTRIC LIGHTING. 
Srr,—In your leader on the above whi in last week’s issue, 
ee were enough to refer to my letter about the Varley 

exible carbon, which, you feared, contained news too good to be 
true. The object of this letter is to show that the representations 
therein made were well within the mark. First, however, let me 
refer to ia objections, which I take to be (1) the enormous 
rate at which this carbon is consumed from the fact that it con- 
sists of a number of small filaments which offer a large surface to 
oxidation ; and (2) that no lamp has yet been devised to burn 
this carbon, nor can one be constructed without great difficulty on 
account of the feed being rapid, continuous, and variable. I am 
free to admit that in the earlier experiments, before the smallness 
of the current required was known, the consumption was some- 
what rapid, but now so far is it otherwise that the flexible carbon 
under like conditions has something like four times the durability 
of the Carré carbons. I should think, too, that the increase of 
luminosity, instead of being due to oxidation of the filaments 
suggested, is due solely to electric conduction through radiant 
matter, and I am confirmed in this opinion by the fact that when 
burned in carbonic acid gas—a non-supporter of combustion—the 
same increase is manifested as when burned under ordi condi- 
tions. It is well known that a bale of cotton wool, on ha 
loosely compacted mass of a highly inflammable material, will be 
but singed or charred in a fire sufficiently fierce to destroy furniture 
and like hard substances, which is due to the fact that air cannot 
penetrate the interior of the mass with sufficient rapidity to 
maintain combustion. The same is true with regard to books, and 
Tam inclined to the belief that the same cause accounts for the 
slowness of combustion in the flexible carbon. Up till the present 
these experiments have been conducted mainly with a view to 
obtain subdivision of the arc, so as to extend the use of electric 
lighting in its cheapest form; flexibility of the carbon, that candles 
of any might be used; elasticity of arc to increase the 
focal area and to obviate the necessity for delicacy of adjustment 
in the lamp required, and an arc system capable of being econo- 
mically used side by side with incandescence. Now that these 
in coils of any length, each coil being of 
uniform diameter and of uniform resistance throughout, and 
requiring to maintain it at the best burning point a certain 
amount of current which is easily ascertained, the construction of 
a lam » I think, will mt no difficulty. Many methods 
nai 'y suggst themselves. A simple method would be to 
arrange tke carbons side by side in Jablochkoff fashion, having 
them insulated by an elastic material and wound round a drum, 
to be paid out together by clockwork regulated according to the 
carbon and current. 

Now as to the question of cost. The total consumption of one 
of these carbons burned as a negative pole against a Carré carbon 
positive during four hours was under half an inch. Assuming that 
when used as a positive the consumption would be two and a-half 
times as great, and assuming the subdivisions to be 50 instead 


be similarly treated for varying | added 


of 87, as actually obtained, then 4 + 14— jin, per hour nearly x 


gas for 1-horse er e at our l1d., e 
Gost of 50 lamps of 1 pot hour . To this must be 
inte: on plant and expenses, which on account of the 
smallness of the current required would be small in proportion. 
The same amount of illumination by gas would require at least 
2500 cubic feet of gas, which at 3s. 2d. per 1000, the price charged 
by the Gaslight Coke Com , would cost 7s. 11d. 
As I said in my last, I shall Steer to have these experiments 
repeated for the satisfaction of any expert who may so desire. 
me of the Var! ‘a . 
10, Basinghall-street, London, E.C. 
[Mr. Shearer does not state at what rate the Carré carbon burned, 
and in the absence of this statement the experiment named con- 
veys no information of any value.—Ep. E.] 


DOUBLE ¥. TRIPLE EXPANSION ENGINES. 


Sir,—-There were two steamers built by Messrs. T. and W. Smith 
from one model, and in all respects identical except the eyes | 
machinery. The first was finished in October, 1881, and the seco! 
in March, 1852. The first ship has two cylinders, 23in. and 46in. 
diameter, with 33in. stroke, and a boiler 12ft. 9in. diameter and 
10ft. 6in. long, having 1649 square feet of heating surface, and a 
working pressure of 100 lb. The second ship has my three- 
cylinder engine, the cylinders being 14}in., in., and 40in. 
diameter, with 33in. stroke, and a boiler 11ft. 8in. diameter and 
10ft. long, having 1292 = feet of heating surface, and a work- 
ing pressure of 150 lb. th these vessels being now above twelve 
month old, I have taken an extract from the log-books of each, 
showing the number of hours under steam, the distances run 
measured on the charts, and, when practicable, checked by the 
tables of distances. An account of bunker coal has also been 
taken from the owner’s books ; the result being as follows :— 


Two-cylinder engine. 
From Oct. 18, From Mar. 18 From Mar. 11, 


1881, to | 
Dec. 17, 1882. Dec. 17, 1882. Dec. 31, 1882. 


Hourssteamed  .. .. .. 4,237 3,061 3,365 
Knots steamed .. .. .. 82,964 23,754 26,545 
Bunker coal supplied for all | 

purposes,tons .. .. .. 158725 = :1121°25 1014°75 
Mean speed, knots per hour 77 «| 7°76 | 789 
Mean consumption, tons per | | 

Percentage of time steamed 41 46 | 47 


The second column for the two-cylinder engine is given in order 


ischarging oes, 
say 025 tons per day for this is taken of each, the saving would 
then be 18'1 per cent, I wish to state that the engineers of these 
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vessels were not aware that the 9 Sanger were to be examined for 
any such purpose as that named a 
each steamer were of the quality usually supplied. In fact, I wish 
it to be clearly understood that the vessels were not run for any 
competitive trial, but in the usual way of business, and practicall; 
in the same trades. The indicator cards are given redu 
one-half for each engine. 
The above result fully confirms a sound practical comparative 
test which happened in the following manner :—The two steamers 
were loaded and bunkered from the same colliery, and sailed from 
the Tyne the same tide, each bound for Oporto. The three- 
cylinder ship was one hour the soonest to Dover, and four and a- 
half hours the soonest to Oporto bar, showing that the three- 
cylinder ship is not the slower of the two. From Oporto the 
latter vessel went to Pomaran and loaded home ; the other went to 
Bilbao and loaded home—the respective distances are about as 
3030 to 2596, and the coal consumed was as 100 to 105, showing a 
saving of coal of 18} per cent., irrespective of extra speed, 


ve, and the coals supplied to | pro 


Ihave the permission of the owners of the yacht Isa, and the 
steamers Claremont, Albertina, and Milicent, to state that these 
vessels are giving uniformly satisfactory results. A. TAYLOR. 

25, Queen-street, Newcastle, May 26th. 


LIARDET’S SPRING AND DOUBLE ACTING WINDLASS. 

Sim,—Referring to Mr. R. Lindsay’s letter in your issue of the 
18th instant, it may be well to know I have no pawls to click 
on my windlass ; the only noise is that of the chain cable through 
the hawse pipes. All the stops to my windlass are aft, under 
the control of one man, who is sufficient to work it. 

Referring to the first accident to H.M.S. Defence, the Daily 
Telegraph of the 11th April, 1883, reported a second accident to 
that ship, viz, “A tele m from Liverpool, dated yesterday, 
states that her Majesty’s ship Defence parted from her moorings 
in the Mersey, and drifted down the river, but afterwards got to 
the Cunard Buoy, in the Sloyne, with the incourt and 
Challenger alongside. She was subsequently docked at Birken- 
head, with loss of both anchors.” 

Thus we have two serious accidents happening to this ship very 
quickly after each other. Whose windlass or capstan is fitted to 
her? J. Evetyn LIARDET, 


WHEELS AND TIRES. 

Srr,—Sometime, about a couple of years, ago, here in Jumalpore, 
I saw a 5ft. steel tire burst asunder in the lathe. The wheels had 
not been long put in the lathe, which was standing at the time. 
One half of the tire flew a considerable distance, and would have 
killed had it struck anyone. The other balf struck the slide rest, 
and sent it spinning off the lathe, partly broken. No doubt the 
bursting of the tire was due to over shrinking. In addition to the 
slide rest being struck, I was very much struck in another sense, 
at the whole idea, theory, and practice of tire shrinking. Had the 
tire stood until it was turned up and the wheels been finished and 
sent on the road, the result would probably have been death and 
destruction, as it been in many cases before. Cap we not 
introduce something more in harmony with modern ideas of safety ? 
Shrinking on tires in the usual way is not a safe method, however 
much may otherwise be said in its favour. 

What I would like to suggest is the desirability of our Govern- 
ment having a railway department, with a —. council, or 
committee of experts, to examine and test practically different 
forms and constructions of rolling stock. I think most | l 
would agree in saying that a little public money applied in this 
manner would be at least as well spent as if it were blown away 
in ey ae I think as a general rule locomotive wheels ought 
to be turned in their journals; that is to say, instead of having 
them hung between centres, there ought to be a couple of plummer 
blocks to receive the journals, the same way as cylinders for paper 
mills are turned. The construction of wheel lathes could thereby 
be much simplified, and the wheels would be sure to be dead true 
with their journals. Of course in the case of the journals having 
to be turned up, that would have to be done in centres, but this is 
not often required. H. Apter. 

Jumalpore, Bengal, May Ist. 

[We fear that they have still something to learn in Jumalpore. 
In this country tires are bored and wheels turned to so nice a fit 
that the tires can be dropped on when not much hotter than boiling 
water, and yet they hold perfectly tight. A burst tire from initial 
strain is a thing practically unknown in this country.—Ep. E.] 


LEGAL INTELLIGENCE. 


QUEEN’S BENCH DIVISION. 
Wednesday, May 30th. 
(Before Mr. Baron HUDDLESTON, without a jury.) 
NORDENFELDT ¥. GARDNER. 

THIS was an action which was founded upon an alleged poy 
ment of the plaintiff’s patent for the Norienfeldt gun, and his 
Lordship was occupied for ten days hearing the case. The present 
sitting was for the purpose of giving judgment. 

Mr. Baron HUDDLESTON said that the defendant had raised 
three points:—(1) That the plaintiff's specification was bad; 
(2) that there was want of novelty in the invention ; and (3) that 
there had been no infringement of it. It was said that the specifi- 
cation was bad as not distinguishing what was old from what was 
new ; but what the plaintiff really claimed was a combination of 
various things, and this combination was new. The objection 
therefore failed. Then it was said by the defendant that the pro- 
visional specification did not describe accurately the ‘plaintiff's 
invention; but he—Mr. Baron Huddleston—thought that from it 
an ordinarily skilled workmen could make the gun, and that the 
objection to the specification failed. He also thought that the 
objection upon the ground of novelty must also fail. Then came 
the question of infringement, and he was satisfied that the plaintiff 
had made out that there had been an infringement. There would 
therefore be judgment for the plaintiff, and for an injunction to 
restrain further infringement against the company and also agai 
Captain Gardner, and with costs against both the defendants. 

is LORDSHIP, after some discussion, certified that the validity 

of the patent had come in question, and that the plaintiff had 

ved its validity. He also stayed execution to enable the 
efendant to appeal. 

Mr. BovusFIELD said that the defendants were now supplying the 
British Government with four or five guns a week; and the 
Government had also set up a plant at Enfield to make the guns 
themselves, 

might go on pending the appeal, the s to id to a 
receiver. As to the shorthand wieer notes, which fad been 

rinted from day to day, he said that but for them the case would 
orn lasted as long again, and then there would have been another 
Court complaining of the length of the trial. There had been an 
agreement that the parties should pay the cost of the notes 
between them, and therefore he should make no order as to these 


notes, 
Judgment for the plaintiff, 


THE INSTITUTION OF CivIL ENGINEERS.—Mr. Brunlees held the 
annual President’s conversazione of the Institution of Civil Engi- 
neers in the South Kensington Museum on Wednesday evening, 
Tt was attended by more than 2600 guests, and was in every respec* 
perfect success, 

CHESTERFIELD AND DERBYSHIRE INSTITUTE OF Minine, Cr 
AND MECHANICAL ENGINEERS.—The annual general meeting 
this year be held in gg ey Te Th y, 7th June. The 
election of officers for the year 1883-4 will be determined. New 
members-elected by ballot will be announced. The general report 
of the past year, presen’ ‘or ap) e following 

posed addition to the rules, at end of ‘Trticle 5, Section vii., 
recommended by the Council, and of which notice was given at the 
April meeting, will be submitted, viz.:—‘‘ Except that, members of 
any class, elected in January in any year, and thereupon paying 
entrance fee and subscription, shall not be required to pay any fur- 
ther one tare until the 26th of March in the year following; 
but they shall not be entitled to “‘ Transactions” of a date prior to that 
of their completion of membership.” The following papers will be 
open for discussion:—Mr, Sydney F. Walker’s paper ‘‘On the 

ectric Light and Transmission of Power by Blectrici ity.” (a) 
Electric lamps; (6) dynamo-electric machines; (c) accumulators. 
Mr. T. G. Lees’ paper ‘‘ On a Self-acting Arrangement for Unload- 
ing and Loading Colliery Cages (Fisher’s patent).” The followin 

pers will be read or taken as read:—“‘The Kepe System o 

ok the Bestwood Collieries,” by Robert Wilson, . M. 
Inst. C.E.; communicated by Mr. Howard Allport, “ Buckett’y 
Caloric Engine,” by Mr. John Oliver, : mate 


5 same period of the year. Allowing the speeds to be equal, the 
saving in coal is 17°6 per cent. for the same time of year, and as in 
each case the coal consumed by the donkey boiler in mooring t = 
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THE BROOKLYN SUSPENSION BRIDGE 


MESSRS, JOHN A. ROEBLING AND WASHINGTON A. ROEBLING, ENGINEERS, 
(For description see page 417.) 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madameé Boyveav, Rue dela Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden, 

VIENNA.—Messrs, and Co., Booksellers. 

LEIPSIC.—A. Twietmgyer, Bookseller. 

NEW YORK,.—Tue Witmer and Rocers News Company, 
81, Beekman-street, 


TO OORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 
inform corr that letters of inquiry addressed to the 
public, and intended for insertion inthis column, must, in all 
cases, be accompanied by a large envelope legiblu directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to their destination. 
No notice will be taken of communications which do not comply 
with these instructions. 

*.* We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep oie. 

*,* All letters intended for insertion in THE ENGINEER, or con- 
taining questions, must be accompanied by the name and address 
of the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 

W. R, (Parker's lie at our office for this correspondent, 

C. D. (Packing Peat).—A letter for this correspondent awaits his applica- 
tion 


ALPHA.—The statement as made in our impression of the 27th ult. is the 
correct one. The other statement was not made by us, but by Mr. T, Adams, 
as you will have seen, : 

E. D. (South Kensington).—You can only obtain such a berth as you 
require by interest. There is no open competition, and the pay is so small 
that the appointment is not worth having. 

Roiirr.— We do not know of the existence of any work which will be of use 
to you. If you will say what it is you want to know, we shall do our best 
to supply you with the required information. 

J. K.— We presume that you mean patent by the word “‘ register.” A patent 
would enure for fourteen years f you kept up the stamp duties. Regis- 


tration applies only to design—that is, form or shape. 

An InonworkeR.—Kircaldy's treatise on the strength of iron, a treatise 
on steel, by Knut Styffe, and Percy's ‘‘ Metallurgy—Iron and Steel,” 
will probably answer your purpose, You can obtain these books from 
Messrs. Spon, Charing Cross. 


WHEEL MOULDING MACHINES. 
(To the Bditor of The Bngineer.) 

Sin,—We to inquire through your columns for the address and 
circulars of ers of wheel m ig , and shall feel obliged 
by replies. J. Staniar anv Co. 

Manchester, May 29th. 

HYDRAULIC RAM3 FOR RAISING SEA-WATER. 
(To the Bditor of The Engineer.) 
Srr,—I shall be glad to hear from any of your readers who have fixed 


rams for the above purpose, if it is always nece for a man to start 
the valve after each low tide, when worked by the ? 
Dorchester. E. R. D. 


SUBSCRIPTIONS. 
Tar Enorneer can be had, by order, from any newsagent in town or country 
at the various railway stations; or it can, if preferred, be supplied direct 


A complete set of Tut EnoineER can be had on application. 

Foreign Subscriptions for Thin Paper Copies will, wntil further notice, be 
received at the rates given below :—Foreign Subscribers poving in advance 
at the published rates will receive Tae Exoineer weekly and post-free. 
Subscriptions sent by Post-office order must be accompanied by letter of 
advice to the Publisher. Thick Paper Copies may be had, if preferred, at 


rates. 

Remittance by Post office order. — Australia, Belgium, Brazil, British 
Columbia, British Guiana, Canada, Cape of Good Hope, Denmark, 
Egypt, France, Germany, Gibraltar, Italy, Malta, Natal, Netherlands, 
New Brunswick, Newfoundland, New South Wales, New Zealand, 
Portugal, Roumania, Switzerland, Tasmania, Turkey, United States, 
West Voast of Africa, West Indies, Cyprus, £1 16s. China, Japan, 

Lond. Austria, B A nd Algeria, 

ittance by Bill in lon, — Aus uenos Ayres and A 
Chili, Borneo, Ceylon, Java, and Singapore, Manilla, 
Mauritius, Sandwich Isles, £2 5s. 

ADVERTISEMENTS. 

*," The charge for Advertisements of four lines and under is three shillings ; 
Sor every two lines afterwards one shilling and sixpence ; odd lines are 
charged one shilling. The line averages seven words. When an advertise- 
ment measures an inch or more the charge is ten shillings inch. All 
jor ng advertisements from the country must be accompanied by a post-office 

in payment, Alternate advertisements will be inserted with all 

practical regularity, but regularity cannot be guaranteed in any such case. 
All except weekly advertisements are taken subject to this condition. 

Advertisements cannot be Inserted unless Delivered before Six 

o'clock on Thursday Evening in each Week. 

Letters relating to Advertisements and the Publishing Department of the 

paper are to be addressed to the Publisher, Mr. George Leopold Riche ; all 

other letters to be addressed to the Editor of Tax Enoineer, 163, Strand. 


MEETING NEXT WEEE. 
Society or Enorneers.—Monday, June 4th, at 7.30 p.m., a paper will 
= read ‘'On the Value of Exhibitions as Aids to Engineerin, eas,” 
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THE LAWS OF MAGNETISM. 

Proresson Hvucunes’ paper, read on the 24th of May 
before the Society of Telegraph Engineers, is a re- 
markable contribution to the literature of molecular 
physics, The text of the paper will be found in another 
place, and we commend it for attentive perusal to our 
readers, Its interest is by no means confined to elec- 
tricians ; on the contrary, it contains much that concerns 
metallurgists and even chemists, to say nothing of the 
large class who find in the study of molecular physics an 
attraction ever growing in intensity. The paper illustrates 
very clearly how little we really understand of what goes on 
around us; and it is a direct blow to those compilers of 
text-books who persistently employ the dogmatic “we 
know” instead of the tentative “we think.” We can 
name several works, for example, in which Ampére’s 
theory of magnetism is put forward as a theory scarcely, 
if at all, open to question. We may add that those who 
had really studied the subject. knew that Ampére’s views, 
as well av those-of Coulomb and Poisson, were entirely 
inadequate to explain many phenomena ; but, neverthe- 
less, examinations have been passed, and well passed, in 
science by men who aqcepted Ampére’s views as quite 
sound, an! who had taken in a great deal of equally 


dogmatic and equally erroneous teaching as perfectly accu- 
rate, Professor Hughes has framed a consistent theory, 
and he has devised means of practically illustrating it ; 
and this theory is not only so elegant, but so consistent 
with itself and with the various phenomena of magnetism, 
that it is impossible to do otherwise than accept it as 
wholly true. We hold, however, that the title of the 
paper has been injudiciously selected. Professor Hughes 
is as far as any of his predecessors from explaining what is 
the cause of magnetism. He explains what is the cause of 
a magnetic phenomena, but this is a very different 
thing, 

The deductions to be drawn from Mr. Hughes's state- 
ments are extremely remarkable and suggestive ; but before 
directing attention to them it will be well to state here 
very briefly the principal features of the theory Professor 
Hughes has propounded. According to him every bar or 
piece of magnetic metal, such as iron, steel, and nickel, is 
built up of molecules, which must in no way be confounded 
with the chemical and physical atoms, which again are far 
from being identical—the atom of Professor Tyndall, for 
example, ~ very different thing from the atom 
according to ton. Now each of these molecules is a 
aes having, to use popular phraseology, a north 
and a south pole; and it is always, and under all circum- 
stances, a me, and one whose magnetism cannot be 
taken away. by it is a magnet no one knows. Mag- 
netism is as much inherent in iron as weightis, It is 
just as certain that a molecule is magnetic as that a plate 
of iron one foot square and one inch thick weighs 
40lb, Its magnetism is as inseparable from it as its weight. 
Why this should be the case Professor Hughes does not 
attempt to tell us. The origin of the phenomenon is as 
inscrutable as the origin of gravitation. So long as the 
metal is left to itself, the molecules move among them- 
selves, rotating apparently on themselves, presenting con- 
trary poles to each other, and so producing what Professor 
Hughes terms a closed circuit of magnetic force. Under 
these conditions no external magnetism is apparent, but 
magnetism is there nevertheless, It is latent. If now we 
compel the molecules to turn over so as to present opposite 
poles to each other, or in any way to break the closed 
circuit, external magnetism at once becomes apparent. 
Professor Hughes illustrated this by a very beautiful 
experiment. Fine iron filings may be taken to represent 
molecules, although of course on a gigantic scale. He put 
a — of such filings into a test tube, and passed the 
tube over the pole of a magnet. Each filing then becamea 
tube was competent to play the part of an ordi magnet; 
butaslight ie sufficed to rearrange thefilingsso that their 
polarities neutralised each other as far as external influence 
was concerned, and the test tube and its ccntents were no 
longer a magnet. He went on to show that it was only 
necessary to secure the filings in position by pouring in 
some melted resin, and motion among the molecules being 
prevented, the test tube remained magnetic even when 
shaken. We have here a direct and most satisfactory 
explanation of the reason why steel is persistently magnetic 
and soft iron is not. In the latter the molecules retain 
their mobility; in the harder steel they are unable to 
rotate and close the circuit. Even the softest iron will, 
however, retain external magnetism if it be not shaken or 
exposed to the influence of the earth’s magnetic field. But 
it is only necessary to tap it with a mallet and the internal 
movement at once takes place and external magnetism dis- 


appears. 

Phat a picture is here presented to the mind’s eye! A 
bar of soft iron is, after all, not more stable than a rope 
of sand. It is nothing but an aggregation of tiny grains, 
capable of moving among themselves with great ease. 
They are, as it were, suspended in a jelly-like fluid, to use 
Professor Hughes’s words, which retains them in proximity. 
We seem, as we read his paper, to have lifted a corner of 
the veil which hides the mysteries of the universe from 
us. A bar of iron is no longer a bar of iron, and 
nothing more — it is a world of molecules bound and 
tied together by something external to themselves, The 
omnipresent ether? Who can say? A flood of light is 
let in on us, and the whole of the phenomena of so-called 
crystallisation, which appear when a metal dies of fatigue, 
are explained. In a mass so mobile as iron nothing is 


- | more likely to occur than a rearrangement of the molecules 


under continued, ever-varying strains, Professor Tresca 
long since enunciated the theory of the flow of solids, 
He showed that nothing more was needed than long 
continued steady heavy pressure to force a punch through 
a thick mass of iron, and he proved by sections subse- 
sequently made and brought up by an acid, that the metal 
quietly flowed away from the steel punch. This is precisely 
what we might expect of a bar built up of numerous hard 
particles agglomerated in a jelly-like fluid. A rough imita- 
tion of the iron bar may be ‘yy ng by mixing up iron 
filings with pitch and moulding the whole into a stick. 
We can do with such a stick much that can be done with 
an iron bar. It can be made to “ flow” slowly under pres- 
sure, or it can be broken with a sharp conchoidal fracture 
by sudden violence. It can be drilled, and hammered into 
shape. It can be made magnetic, and it can be welded 
by heating the broken ends and ‘bringing them 
together. Have we here an explanation of the 
theory of welding? In the welding of the pitch bar 
the iron filings take no part, for obvious reasons. Are we 
sure that in welding a real bar the molecules operate 
between themselves? Is it not more likely that union is 
obtained between the parts of the jelly-like fluid. "We 
are treading here on the borders of that unseen world 
which exists everywhere around us—a world whose won- 


ders dwarf into utter insignificance all that we can see ; 


and it is impossible to do more than speculate concerning 
it. But that the ether has a positive existence, and that 
to it all the phenomena of cohesion can be traced, becomes 
more and more an article of faith with those who know 
most,. Professor Lodge has shown in a series of lectures 
recently given, that to the shearing of the ether, a continu- 
ous, all-pervading, imponderable fluid, may be dué all the 
phenomena of electricity. Professor Hughes's discoveries 


and theories seem to render the existence of an ether abso- 
lutely indispensable. It may, however, be well to point 
out that, given certain forms of attraction and repulsion, 
inherent in a mass of free molecules, and nearly all the 
phenomena peculiar to a fluid can be reproduced. There 
remains, however, the overwhelming difficulty of assuming 
that matter per se can exert any force, attractive or repul- 
sive. If it can, then it is certain that the law of conserva- 
tion of energy must be materially modified. 

We are glad that Professor Hughes proposes to extend 
his researches, In his hands the molecular theory may be 
made to pay animportant part. His skill as an experi- 
menter ; his caution as a framer of theories; his inventive 
resources aS an experimenter; and the breadth of his 
views as a man of science, eminently fit him for his self- 
imposed task ; and it is possible that ere many months 
have elapsed he will be able to give us something more 
than a suggestion concerning the cause of many puzzling 
metallurgical phenomena. As for example, the brittleness 
of steel in frost; the cause of tempering ; the reason why oil 
acts to strengthen steel quenched in it; and the prolonged 
cracking of steel armour-plates after shot has struck them. 
There is plenty of room for inquiry and discovery. Pro- 
fessor Hughes is rapidly placing himself in the front rank 
as an inquirer and a discoverer, 


TORPEDO PROOF SHIPS, 


History repeats itself. In the famous “ OrfeusC. Kerr 
Papers,” published during the last American Civil War, 
we have an account of the Mackerel Fleet, which consisted 
of gunboats plated inside. “ What’s the use,” said the 
admiral in command, “of platin ironclads outside, where 
there ain’t no men to be hurt; plate ’em inside where the 
men is and it'll be some use.” We do not know whether 
Sir E. J. Reed has read the “ Orfeus C. Kerr Papers” or 
not ; but he has carried out the idea, and has secured pro- 
visional protection for an ironclad ship plated inside 
instead of out. Sir E. J. Reed and his por agent pre- 
sumably alone know what the contents of the provisional 
specification are. But either one or other of them has 
communicated to the Times a very full description indeed 
of the ironclad of the future; so full a description, in 
fact, that if anyone thought proper to “ race for the seal” 
he might even now forstall Sir Edward and secure a patent 
before him. It is, indeed, not a little curious that Sir 
Edward did not file a complete specification at once. Iron- 
clad ships are hardly the subjects for provisional protec- 
tion, because it is extremely unlikely that Sir Edward 
Reed or anyone else can gather sufficient experience with 
them in four months to be enabled to modify a _provi- 
sional with advantage. However, this is Sir Edward 
Reed’s affair, not ours ; and we would not have referred to 
the circumstances at all but that they seem to denote that 
after all Sir Edward has not immense faith in his own 
invention. It looks as though his confidence in it might 
be measured by a ten-pound note, but not by three or four 
such sums, 

There is no difficulty whatever in ering from the 
Times an accurate idea of what Sir Edward’s war ship of 
the future will be. In another place will be found cross 
sections of such a ship elaborated out of our own internal 
consciousness, aided by the description in the Times. It 
will be seen that Sir Edward wants to keep torpedoes at 
arm’s length, and to do this he virtually turns his ship 
inside out. We have the double bottom of the modern 
ironclad ; but the space between the two skins will be 
much wider than it is now, and the inside skin will be 
armour-plated. The idea in its simplified form is shown 
in our first sketch. We have here two armour-plate 
decks, with a space between them in which guns can be 
fought. The sides, top, bottom, and ends are impene- 
trable. This structure must be able to — itself in 
water under any circumstances ; but to render it properly 
buoyant and seaworthy it is carried, so to speak, on top 
of a light steel hull, This hull can be destroyed 
by torpedoes, but the flat raft-like portion will float. 
It will be seen, however, that this scheme includes 
all possible disadvantages, with few or no good 

ints. Fig. 2 shows us a different structure. We 

ve an ironclad ship fixed in what may be termed a 
caisson or floating dock, and even if this last be filled with 
water, the former will float and carry both. It is well 
known that what may be a very stable ship when properly 
loaded, may become crank and unstable to the last degree 
when she contains much water. To maintain the stability 
of his ship Sir Edward Reed fits her with great pro- 
jections or sponsons, which under ordinary circumstances 
may or may not touch the water, until she springs a leak ; 
then these sponsons when she has sunk a little will main- 
tain her stability and her buoyancy. In a word, Sir 
Edward Reed takes an Ericsson monitor, and fits her 


inside of an enlarged hull, as may be gathered from our ~ 


sketch. 

Sir Edward Reed has the reputation of knowing more 
about ironclads than any other man save Mr. Barnaby, 
Chief Constructor, and Mr. White, of Sir W. Armstrong 
and Company, What these three gentlemen do not know 
about ironclads is probably not worth knowing. It is for 
this reason that Sir Edward Reed’s proposal deserves an 
amount of attention which would not be conceded to an 
amateur if he had patented the same scheme. So much 
has to be thought of in designing a modern ironclad, that 
it is almost impossible to say whether Sir Edward Reed’s 
ideas are feasible or not in the full sense of the word. In 
the first place we have weight to deal with; and so far as 
can be seen, the weight of armour required will be. enor- 
mously augmented. In the existing ironclad we have an 
armoured citadel; and the crew live forward and aft of the 
citadel in comparatively light structures, the destruction 
of which is a matter of no importance. We gather that 
the upper works of Sir Edward Reed’s ship will in all 
respects resemble the existing man-of-war. We are to 
have an armour-clad citadel and “light superstructure ;” 
below all this will come the “armour-plated dome,” or inner 
hull. This will take the place of the armour’ which would 
otherwise extend below the water-line some six or seven 


feet, Presumably it will he made to taper away in thick- 
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ness as it approaches the keel, but we sup that it will 
nowhere = less than four inches thick. Prhinner plates 
could not be trusted to deal with a torpedo ; but the weight 
of this plating must be very great indeed, and it is easy 
to see that not a few structural difficulties will have to be 
overcome in — it to the inner ribs and fixing outer 
ribs in turn to it. It is even open to question whether an 
armour plate “dome,” as the 7'%mes calls it, is needed at 
all; for with a wide space between the outer and inner 
skin, it would seem as though the torpedo could not get 
close eno while : og oe: to do much harm to the 
inside of the ship. Sir Edward proposes that in some 
cases the crank shafts shall be outside, or rather under the 
armoured inverted dome, the piston-rods working through 
stuffing boxes in the latter. We venture to assert that 
this idea will never be carried into practice. 

The question which most prominently suggests itself at 

nt is, Cannot the same result be obtained more easily 

in another way! Assuming for the moment that it cannot, 
we may go on to consider what the condition of the ship 
would be after a torpedo had exploded below her. That 
she would at once take a very large quantity of water into 
her cellular bottom is certain—how would this affect the 
steering and speed? Furthermore, it would appear that 
the accommodation provided on board a ship of really 
very large external dimensions must be small. The 5 
between the inner and outer skins would be too wh ys 
be utilised for carrying coals, men, or provisions ; and 
the displacement and resistance of the ship would be 
large. e have further to consider the whole problem of 
steadiness in a sea way, and first cost. It will be easily 
seen that there is a very long way indeed to be traversed 
between the filing of a provisional specification for an 
improved ironclad and the construction of such a ship. 
Sir Edward has, however, by making his views public, 
courted criticism, and it is to be hoped that he will receive 
it. For ourselves, we are not slow to admit that the 
scheme seems to have a great deal to recommend it; but 
disappointment must not be felt if a ship built on Sir 
Edward Reed’s plan does not turn out quite like any other 
man-of-war. 


THE CARBONIC ACID IN THE ATMOSPHERE. 


AN important paper on this subject, written by E. H. Cook, 
has recently appeared in the Philosophical Magazine. Taking the 
polar diameter of the earth as 7899 miles, the equatorial diameter 
as 7925°5 miles, and the height of the homogeneous atmosphere 
at 26,214ft.—nearly five miles—the cubical content of the homo- 
geneous atmosphere is found to be 591,647,337 cubic miles, or in 
round numbers 592,000,000 cubic miles. If the average amount 
of carbonic acid in the atmosphere be taken as 4 vols. in 10,000, 
the total amount of carbonic acid is 236,800 cubic miles, and the 
total weight 4287 billions of pounds, or 1,913,685,908,480,000 
kilos. These numbers differ considerably from those given by 
Damas and Boussingault, and from that given in Roscoe and 
Schorlemmer’s “ Chemistry.” The first of these is nearly 40 per 
cent., and the second about 33 per cent. too high. Recent 
investigations, however, show that the proportion of carbonic 
acid in the atmosphere is not so high as 4 vols. in 10,000. Fitt- 
bogen and Hasselbarth found 3°4 vols. in 10,000, Farsky 3°4 vols., 
and Reiset 2°942vols.; and if the mean of these be taken, 
the total weight of the carbonic acid in the atmosphere is nearly 
1545 billions of kil The average amount of coal raised 
annually in the world during the last three years is about 
280,000,000 tons. Assuming that this contains 75 per cent. of 
carbon, 10 per cent. of which is thrown away with the ash, 
182,000,000 tons of carbon are annually converted into carbonic 
acid, which gives a daily production of 1,800,000 tons, or nearly 
1,800,000,000 kilos. Assuming that one-third more is produced 
by the combustion of wood, peat, oil, &c., the total daily produc- 
tion by combustion is 2,400,000,000 kilos. The present popula- 
tion of the world is about 1,500,000,000, and each individual 

uces on an average a kilogramme of carbonic acid in twenty- 
our hours. Assuming that twice as much carbonic acid is 


. The amount produced by the decay of animal 
and vegetable matter may be taken as equal to that produced by 
the respiration of man, and the amount sent into the air from 
subterranean sources may be fairly assumed to be five times as 
great as the total amount derived from all the other sources 
together. This gives about 40,000,000,000 kilos. per day. Adding 
all these quantities together it is found that the total amount of 
carbonic acid daily added to the atmosphere is at least 
50,000,000,000 kilos., from which it follows that if no compen- 
sating influence were at work the proportion of carbonic acid 
would be doubled in about 100 years. The causes which remove 
carbonic acid from the air are fixation of carbon by plants, 
removal of the acid by zoophytes, and absorption of the acid by 
inorganic chemical action. In the first case alone is oxygen 
returned to the atmosphere ; in the other two cases the carbonic 
SS ee The total area of the land 
surface globe is, according to Saunders, 57,600,000 square 
miles. Of this 8,200,000 square miles are in Arctic ty Ant- 
- arctic regions, thus leaving 49,400,000 square miles on which 
vegetation might flourish. A considerable portion of this area 
is, however, occupied by barren mountains, cities, and rivers. 
Estimating the total area of leaf-surface as 50 per cent. of the 
area of plant-bearing land, it follows that 24,700,000 square 
miles, or 63,973,000,000,000 square metres of leaf-surface, are 
engaged in the work of removing carbonic acid. Since each 
square metre of leaf-surface decomposes about 1 litre of carbonic 
acid per hour, it follows that 63,973,000,000,000 litres of the gas 
are decomposed every hour. Taking into account the fact that 
sunlight, on the average, lasts only ten hours per day, and allow- 
ing 25 per cent. for diminution of the action during winter, the 
average amount of carbonic acid decom per day is 
479,000,000,000 kilolitres, or more than 900,000,000,000 kilos. 
A considerable portion of the carbon thus removed is, however, 
returned to the air when the leaves decompose in the autumn ; 
and allowance must also be made for the fact that some plants give 
off carbonic acid in the dark. On this point, however, there is 
no data on which to base any calculation, and the evolution of 
carbonic acid by the nocturnal respiration of plants may be much 
greater than is usually supposed. From the numbers given it 
would appear that the vegetable life of the globe is of itself 
sufficient to maintain the purity of the atmosphere. 
The removal of carbonic acid from sea water by low forms of 
animal life takes place on a gigantic scale, but the carbonic acid 
thus removed exists in the sea and not in the atmosphere, and a 
very large proportion of it must be derived from submarine 
volcanic eruptions. In all probability the influence of this action 
is felt only after many years, and so far as the atmosphere is 


concerned, it cannot be compared to plant life in point of activity. 
Large quantities of carbonic acid are removed by inorganic chemi- 
cal changes, as, for example, in the conversion of orthoclase into 
kaolin—Sterry Hunt, Amer. Jour. Sc., May, 1880—but any 
estimate of the rate of this action is impossible. These calculations 
seem to show that the causes which remove carbonic acid from 
air are more powerful than those which add the gas to the air. 
Its proportion, must, therefore, be gradually decreasing, but there 
are no trustworthy data on which to base any calculations on this 
point. As to the source of the enormous quantities of carbonic 
acid already fixed in the form of limestone, we have no know- 
ledge. Either at one time the atmosphere surrounding the earth 
must have been much richer in carbonic acid than it is at present, 
or, as S' Hunt supposes, there must be a universal atmo- 
sphere similar to our own, from which the carbonic acid now 
fixed in the earth’s crust has been derived. 


ELECTRIC LIGHTING ON BOARD THE CUNARD STEAMSHIP 
AURANIA., 

Tuts fine vessel, which has just been handed over to 
the Cunard Company by her builders, Messrs. J. and G. Thom- 
son, is lighted throughout by electricity on the incandescent 
system. The installation, which comprises over 600 lamps, is the 
largest yet fitted up on board ship, and in the work advantage 
has taken of the most recent improvements in electric 
lighting. Messrs. Siemens Brothers and Co., have executed 
this ——- work, Swan lamps and Siemens’ dynamos being 
used, e current is produced by four dynamos, each driven 
by a separate steam engine. The two large ines, which run 
at the rate of 650 revolutions per minute, are driven by means 
of rope gearing from a pair of Shanks’ horizontal engines, regu- 
lated by Pickering governors. These two machines are shunt 
wound, each magnet coil being wound with thick and thin wire, 
so arranged that any number of lamps in the circuit can be 
turned on or off without in any way affecting the brilliancy of 
the remainder. In addition to these there are two smaller 
dynamos, each driven by a vertical Tangye steam engine. The 
machines are mounted on a cradle above the driving axle of the 


and motion transmitted through paper pulleys, which | (UalTym 


rest on the fly-wheels of the engine, the necessary friction being 
maintained partly by the weight of the dynamo and cradle and 
The smaller machines are wound 


type of high resistance, are all arranged in parallel circuit, and 
are each provided with a safety bridge to automatically lower the 
current should the supply become so great as to —— the 
safety of the lamps or leads. In addition to these, safety bridges 
are inserted in various parts of the circuit automatically to cut 
out any group of lamps should the currents from any cause 
become toostrong. As indicating the extent of the ramifications 
of the leading wires, it may be stated that two miles and a-half 
of cable are laid down in this vessel, and this, notwithstanding the 
fact that the steel hull of the boat itself is utilised as the return 
“earth.” The saloon is brilliantly lighted by twenty-six beauti- 
ful silver-plated pendants hanging from the roof, as well as by a 
number of quadrant bracket lamps fixed to the pillars. The 
music room overhead is fitted with fourteen lamps enclosed—as 
is the universal case throughout the installation—in opal globes, 
while the ladies can recline in their pretty boudoir by the light 
of eight lamps. Every state-room is fitted with a handsome 
silver pendant lamp, the light from which can be turned on or 
off at the will of the passenger. The engine-room and stoke- 
hole are illuminated by thirty lamps, some being portable to 
enable the machinery to be better examined. No part of the 
ship has been left to the mercy of the oil lamp, but 
companions, bath-rooms, lavatories, galleys, butchers’, bakers’, 
barbers’ shops, sculleries, hospitals, chart room, all the officers’ 
rooms, all the engineers’ rooms, wheel-house, smoke-room, 
doctors’ and pursers’ and stewards’ rooms, officers’ mess, 
engineers’ mess, are alike bathed in a flood of light. The whole 
installation, which, as already stated, is the largest yet atvempted 
at sea, consists of over 600 lamps, the beautiful pendants, quad- 
rants, and brackets being designed by Mr. Raworth, of Man- 
chester, the marine agent for Messrs. Siemens Bros., the resident 
electricians being Mr. Holmes and Mr. Dorman. 


THE NORTH-EASTERN COAST LINE. 


THERE seems some probability that there will be a speedy com- 


. | pletion now, almost entirely, of the coast line from Hull to 


Berwick. At the present time the missing link is the stretch of 
country from Scarborough to West Hartlepool. Out of this the 
line from Scarborough to Whitby is now in course of construc- 
tion, and that from Whitby to Saltburn is completed, and may 
be early opened, but the Tees is the obstacle to the making of 
the remaining link, and from the reply recently given by the 
directors of the North-Eastern Railway to the epool 
Chamber of Commerce, it seems there is no probability of that 
link being forged by the company. Otherwise there would have 
been from Hull to Berwick a magnificent. coast run, which would 
have materially lessened the time between the coast towns. 
It is fair to acknowledge that that time has been much 
reduced of late, and that by the line now under construction 
Scar! be brought within a comparatively short 
journey of Whitby and Saltburn. But thereis the obstacle that 
the river Tees interposes to the junction of the North Yorkshire 
lines with those of Durham, and it is much to be desired that 
that obstacle could be removed as well for the quicker service 
of the passenger traffic as for the cheaper transit of the mineral 
traffic from Yorkshire to the many smelting furnaces in Durham. 
The latter county supplies, too, the whole of the coal and coke 
for the mines, furnaces, and works of Cleveland ; and though the 
additional bridge across the Tees, now brought into use, has 
added to the traffic facilities, yet there is a need with the growth 
of the industries—such as that of salt—in South Durham for 
the provision not only of additional facilities, but of crossings of 
the river lower down, and nearer to the great centres of the 
traffic. All the ironstone from Cleveland which passes up the 
district to that point of crossing might, in many cases, cross with 
greater readiness, and with saving of time and change, lower 
down, and thus relieve the block that is sometimes still felt at 
the one point of the crossing of the river Tees. As we have said, 
there seems to be no present intention to increase the facilities in 
the North at that place, but it may be hoped that the question 
will be kept in view, and that in some early future there may be 
a commencement of the construction of what will be soon the 
one missing link in the chain of coast line communication. 


THE RHONDDA AND SWANSEA BAY RAILWAY. 


THE preamble of the Rhondda and Swansea Bay Railway Com- 
pany’s extension to Swansea Bill has been passed by the Com- 
mittee of the House of Commons entrusted with its consideration. 
Not only is this short extension line of great commercial import- 
ance, but. it marks a new development of engineering science. The 
great feature of the line is a subaqueous tunnel under the estuary 
of the river Neath. A great portion of this tunnel is to be 
constructed on the wneumatic system, so long employed for 


bridge cylinders and other similar works, but hitherto confined 
to such operations ; but there appears no practical reason why it 
should not be applied to this useful object. Some portion of the 
work will be constructed under the navigable river by the 
ordinary process, so as not in any way to interfere with the 
navigation. It is not to be supposed that this Bill was 
without a severe contest and the hostile opinion of several very 
eminent engineers, but Mr. Yockney, the engineer to the company, 
and Mr. H. Law, of Thames Tunnel experience, who advised 
the method of construction, are to be congratulated in having 
entrusted to them the construction of a work which, successfully 
carried out, will mark a new sphere of usefulness for the 
profession. 


LITERATURE. 


The Explosive Act, 1875, and Orders in Council, 1883; Their 
Prejudicial Effect on Mining and Quarrying, andthe Encourage- 
ment they give to Fenians, Blundell, Garlick-hill, E.C, 

Tuis pamphlet first describes briefly the occasion and cir- 

cumstances of the Acts- passed in 1869 and 1875, and points 

out that owing tothe value of Nobel’s invention not being 
understood, dynamite remained under unfair restrictions, 

being treated as nitro-glycerine between 1869 and 1875, 

This very fact, however, caused its qualities to be dis- 

cussed and statements on high authority to be made as to 

its safety. Sir F. Abel and Colonel Majendie, the chiefs 
of the two Government Departments which are concerned 
with explosives, have — strong opinions in favour of 
the use of dynamite when well made. It seems idle to add 
anything to the simple fact that these two high official 
authorities who have so much responsibility have thus 
spoken. Their interest must be to recommend the safest 
kinds of explosives. The pamphlet then goes on to com- 
plain that the recent Orders in Council compel every 
an to depend on the recommendation of — 
presumably in many cases in subordinate positions, for the 
wer to use dynamite. The obstruction thus caused to 
fogitimate business and the uselessness of the Orders as 
restrictions to malicious persons is pointed out. Finally, 
the outrageous character of the recent Order to guard all 
ines day and night is spoken of with a calculation 

that 36,000 men will be required to carry it out. On this 
most important question a leader will be found in Tur 

Enatnrer, of May 18th, in which many of the points 

noticed in this pamphlet are discussed. It is well, how- 

ever, to notice any features which are presented in 
another aspect. 

The inconvenience to the quarrymen is, we think, ex- 
aggerated ; because it is by no means necessary that every 
man that uses dynamite should have a certificate. What 
is necessary is that any of it left over after use should be 
returned into a certificated store, or, if under 10 lb., kept 
by a certificated private person. This we believe can 
arranged, and ought to be managed in most places without 
serious difficulty. As pointed out by us, it is not the 
restriction of actual use in mines, but the injury to trade 
that we apprehend to be the chief evil of the Orders 
in Council. 

With regard to the prevention of ou’ , those who 
wish to commit them undoubtedly mean to break the law. 
A new law, then, cannot be expected to influence them if 
escape is possible, . How do the Orders in Council stand as 
to this? Clearly it is very difficult for any one to avoid 
observation who is employing explosives in a legitimate 
open way in ordinary blasting, but aconspirator would not 
so expose himself to detection. He would conceal his explo- 
sive agent until the time for its use had arrived. This would 
surely be an easy thing todo ; in some respects rather more 
easy in the case of dynamite than powder, asit is a stronger 
explosive bulk for bulk, and any charge required therefore 
occupies less space; and although powder on not call for 
a licence, a man who means to use it for a wrong purpose is 
likely to wish to conceal it. The memorandum directing 
vendors of explosives to be careful as to the purchasers, is 
more likely to be beneficial than the Orders in Council; for 
though it is very probable that conspirators would make 
their own explosives, the purchase of ingredients might 
possibly attract suspicion. Altogether, we agree with 
the conclusion of the pamphlet that Fenians may well 
be gratified at finding “that her Majesty has, on the 
advice of her Privy Counciliors, been induced to concur 
in the issue of Orders ‘which cannot possibly harm them, 
or interfere with their miserable proceedings, but must 
tend to fetter some of the most important industries of 
the eS and harass and annoy peaceful and loyal 
citizens.” The order to guard all magazines and stores is 
read Ly the writer cof the hlet to mean what we 
pointed out, namely, that a watch is actually to be kept 
day and night in all such buildings. The writer’s calcula- 
tion that 36,000 men will be required for this —_ is, 
we believe, an over-estimate, because most of the buildings 
given by him as registered premises are shops, There is 
no question, however, that the matter is sufficiently serious 
to call for a vigorous protest. Indeed, we do not contem- 
plate the Order being obeyed by any one until the whole 
question has been tried in a court of justice, 


Electric Light: Its Production and Use. By J. W. Unqunart, 
Electrician. Edited by F. C. Webb, M.LC.E., M.ST.E, 
Second Edition. Crosby Lockwood and Co, 1883. 

THE world is becoming excessively lenient in these latter 

days. Adverse criticism is reserved for the unsuccessful, 

This been a successful book, and hence, we think, 

has proved its title to be praised. It ought to be a good 

book, seeing it has reached two editions. It is altogether 

a misnomer to style Mr. Urquhart the author of this book ; 

he is, however, an admirable compiler, while the angulari- 

ties which must arise from this kind of authorship have been 
well rounded off by Mr. F.C. Webb. The book is built 
from materials obtained from contemporary literature, the 
sources not always being acknowled os and from the price 
lists and descriptions of electrical apparatus makers. It is 
merely descriptive, with, however, vccasional expressions 
of = which no doubt will vary with each edition. 
arious batteries, both primary and secondary, are 
described and illustrated, but the most important part of 


é engine, 
like the larger pair. The lamps, which are Swan's new 
the total amount produced by respiration is 4,500,000,000 kilos| 
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the book is that devoted to the description of the more 
modern electric _ apparatus, Here the reader will find 
fairly accurate i ustrated descriptions of most of the 
dynamos which have been prominently before the public. 
This is, in fact, gs the sort of information wanted by 
hundreds of people who, from business or other motives, 
wish to know something about these various machines. 
Men whose lives have have been spent in work in other 


directions are now called upon to learn something about | }, 


electrical apparatus. They come to the subject ignorant 
of scholastic electricity, and only wish to know generally 
how the machines go, and in what respect the one differs 
from the other, . Urquhart has shown a great aptitude 
for editorship by the way he has selected his matter— 
in what has been given, and in what has been left out. 
Theoretical investigations are relegated elsewhere, they 
have no place here, where the information is confined to 
hard facts. We notice, too, that although the tendency is 
rather to place too much faith in the newer machines, a 
qualifying sentence is now and then inserted, such as “ It 
is claimed that, &c.” The ordinary reader should par- 
ticularly notice such sentences, and not allow himself to be 
carried away by a flattering statement. Frequently the onl 

reply to a question is the cautious formula “It is claimed, 
&e.” The results claimed as being obtained from many of 
the newer machines have never n corroborated by in- 
dependent testimony. Indeed, when tested out of the 
hands of the promoters of companies, many machines 
never eome up to the expectations derived from pro- 
spectuses, The treatment of electric lamps is as good 
as that of the machines. An attempt is made to 
notice every wre of repute, but in some cases the descrip- 
tion is of an old form of lamp, and not of the latest 
development. The investigations of Hopkinson, Preece, 
Fitzgerald, Schwendler, &c., of the Franklin Institute, &c., 
are used and acknowledged. From the standpoint whence 
we have viewed this book we hardly like to make a sugges- 
tion, because we think the work has been well done; yet 
we hold it would be better for English readers, at any 
rate, to have one system of measurements throughout. 
As it is, we have a delightful admixture of carcels and 
standard candles, of pounds sterling and francs, of cubic 
metres and cubic feet, and so on, The book is well printed. 


MR. JAY GOULD’S STEAM YACHT ATALANTA. 


Tue iron steam yacht built at Philadelphia for Mr. Jay 
Gould, of New York, by William Cramp and Sons, may fairly 
claim superiority of model over every other pleasure craft in the 
United States, and she is certainly the strongest vessel of her size 
ever built in any country, this having been the principal object 
aimed at in her construction. Up to the present time the largest 

ht enrolled in the American fleet is Mr. Bennett’s Namouna; 
ut Mr. Gould’s yacht is longer and deeper, with the same beam, 
and has less draught. There is not, however, any great difference 
in the dimensions of these two boats, both being a great advance 
in size over the largest yacht built previously, The new yacht of 
Mr. Gould is pronounced by competent judges far superior in model 
to the Namouna, and as likely to prove a far better sea-boat. Her 
floor is long, extending well forward, and it has considerable dead 
rise, although not quite as much as Mr. Bennett’s yacht, and the 
ends are fined down forward and aft to the extreme of Ness, 
giving her a very easy entrance and a long and peculiarly handsome 
run, She has a slow and easy turn to the bilges, and the 
lating, carried uniform to the Ba | of the bulwarks, which are 
Pigher than ordinary, adds materially to her apparent size. The 
keel rises forward in a graceful curve to the forefoot, the continu- 
ing stem running up with a good deal of rake to the extreme point 
met by the bulwarks, which are run clear forward in harmony with 
the sheer of the yacht. This gives to her bow above the water a 
peculiarly rakish appearance and adds materially to her over all 
measurement, She has scarcely any sheer, her long, straight rail 
— aft toa graceful ellipse, the bulwarks rak aft in the 
line of her counter. Her overhang aft is considerable, quite as 
much as if not more than that of the Namouna; but she has a 
much handsomer stern, at least to an American eye, than the 
square stern of Mr. Bennett’s yacht, which was copied from the 
style at present fashionable in Great Britain. It is conceded also, 
that in the elliptical stern there is greater strength, and that it is 
less dangerous when running before a very heavy sea. The 
extent of the overhang, which, as has been said, is considerable at 
both ends, may be judged by the following figures, giving her 
exact dimensions: From knight-head to taffrail she is 230ft. 3in.; 
upon deck her length is 225ft.; on water line, 213ft. 3in.; extreme 
, 26ft. 4in.; moulded depth amidships, 16ft.; load line 
draught, 13ft. The upper deck of the new yacht, which, by the 
way, is to be called the Atalanta, is flush, and for its whole length 
is unbroken save by a narrow house that extends for 80ft. of its 
space amidships, by a steam capstan windlass forward, by the 
necessary companion ways and skylights to give access and light to 
the quarters below, and by four handsome ventilator tops to supply 
air to the engine and fire-rooms. She will have two sets of boat- 
davits on _each side. Upon the port side, and just forward 
of the main mast, will be hung a steam launch, 32ft, long; abaft 
her—in fact, well on the quarter—on the same side, is to be hung 
the dingy, or working boat, 18ft. long. On the starboard side. 
abreast of the steam launch, is a six-oared cutter, 32ft. long, an 
abaft her and abreast of the dingy is to be a whale-boat, United 
States pattern, 38ft. long, which row five oars, and which Mr, 
Gould will use for his aig. Mr. Cramp boasts considerably of the 
superior excellence and finish of these boats, which he challenges 
New York to equal. They are built of seasoned cedar, fitted with 
— trimmings and nickel-plated throughout. The gig is a 
marvel of beauty and lightness, and her extreme length, cumhined 
with her faultless model, will make her very y. The launch 
be supplied with an engine of the newest and most approved 
——, and the cost of this one boat would, it is said, be sufficient 
‘or the purchase of a good-sized sailing yacht. The Atalanta is to 
be rigged as a three-masted schooner, with standing gaffs and lug 
sails. She will have a squaresail yard on the foremast, and a short 
= her two boilers will dis- 
Into one smoke-stack, and she will carry her colours upon a 
staff at tatfrail. The will cross the house previousty 
tioned, and will have an elliptical-shaped pilot-house just abaft it, 
which may be entered either from the inside of the house or from 
the outside, Along the combings of this house, which is ellipti- 
wet at the forward part, is to be run an ornamental 
brass railing, the space thus enclosed being intended for a fine- 
Tein, promenade for Mr. Gould’s guests. It will make a space 
about 30ft. long by 12ft. wide, and will form a nice promenade, 
the bridge and pilot-house being sufficiently elevated to permit 
the officer of the deck and helmsman an uninterrupted view over 
the beads of the promenaders. This house is partly of iron, being 
built solidly into and forming an in part of the iron deck, so 
that such a ro | as carrying it away by a sea will be an impossi- 
bility. The keel of the Atalanta was laid upon the 10th of last 
December. It is of the best hammered iron, 8in. in depth and 2in. 
thick. At the forefoot and stem it is increased in thickness to in., 
the other dimensions remaining the same. The stern post is 
» being 4in. by 8in., and the rudder post is the same in 
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dimension, The frames are all of the best quality of angle iron, 
on OF 3in., and extend in one piece from the keel to the top of 
the rail, the portion above the stringers being of course lighter, and 
that above the plank-sheer forming the bulwark stanchions, Each 
frame has a reverse 2}in. by 2hin. These frames are page much 
closer than is customary in vessels intended simply for pleasure 
cruising, and are as close as if the boat were intended for the 
heaviest work of the Atlantic trade. Along each bilge is a keelson 
or strake, very heavy, as are also the stringers above, and the 
longitudinal strength of the boat is still further enhanced by two 
heads which extend fore and aft, one on each side, from one 
end of the enclosed boiler and engine space to the other, and from 
the skin of ship to the — deck. Across from one bilge strake 
to the other and upon each frame are the floors, of }in. iron and of 
varying depth, being amidships full 30in. The stern frame is a 
marvel of neatness and strength ; the cants, of the same size as the 
rest of the frame, are placed fan-shaped to form the ellipse 
and as close together at the bottom as possible. Then a v 
heavy solid rolled iron keelson is run along under the shaft 
casing, the casing itself being stayed in all directions, so that, 
li ly, this boat, for a space of 15ft. or 20ft. forward of the 
stern post, is a solid mass of iron, and Mr. Cramp feels confident 
that he will be able to turn the screw up to and even above 100 
revolutions without the least fear of weakening her after construc- 
tion. Forward and aft of the engine and boiler space are heavy 
transverse bulkheads, joined together, as has been stated, by two 
other longitudinal bulkheads, thus forming an oblong space entirely 
isolated from the rest of the interior of the yacht, and into which, 
as these four bulkheads extend from skin to deck, no water, except 
from the top, can possibly enter, within which no fire is ible, 
as there is nothing combustible there, and into which no fire from 
t tside can penetrat Besides these bulkheads there is a 
heavy collision bulkhead forward and a lighter one in the after 
hold. The interior of the yacht is therefore separated into seven 
water-tight compartments. The one at each side, abreast of the 
engine and boiler space and between the longitudinal bulkhead and 
the skin, will be utilised for coal bunkers, and an additional supply 
of coal will be carried forward under the saloon deck, the whole 
capacity of the bunkers being 170 tons. Abaft of thie engine space 
and below the lower deck will be the water tanks, capable of con- 
taining a liberal supply of this necessary article, which can at any 
time be replenished by a i condensing apparatus run by the 
donkey engine, making from the water of the ocean fresh water, 
perfectly pure and admirable for cooking or bathing purposes, and 
which, if allowed to stand a month in the iron tanks to obtain the 
enced supply of air and other components, becomes the finest 
rinking water that can be had. Before leaving the hold of the 
yacht it may be stated that, owing to her great depth, the lower 
deck is sag high enough to give ample space in the lower hold 
proper for the stowage of all luggage and stores. The deck beams 
are of bulb iron of the very best quality, and are 6in. in depth. 
The skin or plating is 7; of an inch in thickness, with the sheer 
strakes double that, or }4 of an inch thick. From keel to water- 
line the plates are lapped at the edges, the rivet heads on the out- 
side being countersunk. Above the water-line the plates are laid 
flush and banded upon the inside, the rivet heads countersunk on 
the outside, making a surface perfectly smooth. The neat manner 
in which this work has been done deserves especial mention. So 
close and true have the edges of the plates been brought that 
scarce any ven was necessary, although, of course, each seam 
has been thorough M and perfectly caulked. The plating continues 
= to the top of rail, no break for plank sheer being visible, 
which, of course, gives her a bold high side out of the water, and 
as the bulwarks are higher than ordinary, this increases her 
ye size, and when, as is proposed, a heavy solid mah 
rail is put upon this, the effect will be very fine. Her decks, bot 
upper and lower, are to be laid—in fact, this part of the work is 
finished—with ,*;in. sheet iron, but upon this, on the upper deck, 
is to be laid a course of clear, white pine, 3hin. by 3hin. Outside 
of this the water-ways and plank sheer are to be solid mahogany, 
and the iron bulwark stanchions will be hidden from view on the 
inside by a light sheeting of the same wood, laid in panels to 
enhance the effect. 

On the lower deck there is something to be attempted that has 
not been tried before, and that is the inlaying of all kinds of hard 
wood in designs pleasing to the eye, so that when upon an ocean 
Hee 44 the carpets orce are removed and snugly stowed away 
below, there may still remain something more beautiful than the 


ordinary pine deck. This and all the other joiner and upholstery | d 


work below is by W. W. Smith, of Philadelphia, who was so suc- 
cessful in his fittings of the cabins of the steam yachts Corsair and 
Stranger two years ago, and it is ge a betrayal of his confi- 
dence to have told this much of his designs, for he intends that 
the internal fittings of this vessel shall be unique and original 
‘throughout, and will not let his plans be known for fear some 
envious rival may pirate his patterns. ‘‘I have instructed Mr. 
Cramp,” said he, ‘‘to lock me and my workmen below while this 


eaktats fitting and to allow no one toenter. I don’t know that I 


will allow Mr. Cramp himself or the owner of the boat to come in 
until I have it all complete, I intend it to be a genuine surprise. 
As to style,” he continued laughing, ‘‘call it the American 
Renaissance. It will be entirely —, and I may as. well 
coin an expression to designate it.” However, as to this lower 
deck there will be u maple, butternut, cedar, California 
laurel, sycamore, and other native woods. The sides of the house 
on deck will be, as has been said, of iron, sheathed with mahogany 
panels, with beams of yellow pine and a deck of narrow white 
ine. It begins about 25ft. abaft the foremast and extends aft 
t., or to a point about the same distance abaft the mainmast. 
Its forward part is to bea most elegant apartment, upholstered 
elaborately for use as a social hall or smoking-room. e steam 
drum, of course, is enclosed within it, and a large space just abaft 
this is to be used as a kitchen, the galley stove pipe coming up and 
entering the smoke stack, thus disposing of all the kitchen aleien 
which, from the position of the cooking apparatus on Mr. Bennett’s 
yacht, has been found very objectionable. It will communicate 
with the lower deck by a companion-way, and a passage along the 
port side will lead to the steward’s pantry, the position of which 
will be shown hereafter. Abaft this is the engine-room, and in 
the extreme af rt of this house is to be the room for the 
captain of the yacht, where will be kept the chronometers, charts, 
and nautical instruments. The social hall will be entered by doors 
at either side in the after part of it, and immediately under the 
bridge, which will thus form a portico to them, sheltering the 
entrances to this apartment in rainy weather. From the after 
part of the social hall a broad staircase of mahogany leads below 
and terminates in a large vestibule, in the centre of which is to be 
an elegant cabinet armoury, which will be supplied with every 
description of the most approved pattern of small arms—rifles, 
pistols, cutlasses, &c. On each side of this will be a door leading 
to the main saloon, and on each side of the vestibule another door, 
the starboard one leading to Mr. Gould’s room, the port one to the 
steward’s pantry, both of which will also open into the main saloon. 
The owner’s room is an apartment 134ft. long and es wide, At 
its forward end a recess is built to is the middle of the ship 4}ft. 
wide by 7ft. long, and in this is to be placed the bedstead, which will 
be entirely out of sight on entering the room, whose whole extent is 
thus left clear, This room will be finished entirely in mahogany and 
will be furnished with all that art can suggest in the way of beauty 
or convenience. Opening out of it abaft will be a large toilet and 
bath room. Upon the port side of the stairway leading to the 
vestibule is the steward’s pantry, of the same length as the owner’s 
room, but not quite so wide, with a door at its after end opening 
into the passage-way above mentioned, by which direct communica- 
tion may be bad with the kitchen. The main saloon is a grand 
apartment, embracing for 21ft. 3in. the entire width of the yacht, 
lighted by a large skylight of mahogany and plate glass, and 
further ventilated by four air ports on each side. In this apart- 
ment there will be two massive sideboards, a silver locker, a cabinet 


library, and a piano, The extension table in the centre will he | 


made double, so that it can be separated and made into two, thus 
enabling two dining tables to be spread one on either side, so as to 
accommodate a large number of guests when occasion requires. 
All the fittings of this splendid banquet hall are to be of white oak. 
elaborately carved and polished, and the iron deck overhead will 
be completely screened by artistic designs. 

From this main saloon a long and sufficiently broad e-way 
leads forward to the after part of the collision bulkhead, termi- 
nating in a mahogany companion way, leading to the upper deck. 
On each side of this passage-way are, two large rooms, these four 
being intended for ladies’ boudoirs, and so arranged that either suite 
of rooms can be made one apartment. The two starboard rooms 
are to be upholstered in pure white, and the two on the port side 
inblue. Forward of these, on each side of the passage, are two other 
and smaller state-rooms, the first on the starboard side to be in 
pink and the forward one in maroon. On the port side the first is 
to be in olive green, and the forward one in orange. These four 
are independent rooms, so arranged that on an emergency they can 
accommodate two gentlemen with sleeping —— a lounge upon 
the side ingeniously concealing a marble bath-tub below it, thus 
serving as a couch, a lounge, or a bath-tub at will. These eight 
are the only guests’ rooms, but Mr. Smith says that he will provide 
comfortable sleeping quarters for twenty-two guests, although how 
he intends to do it is one of the state secrets which he declines to 
divulge. Forward of these rooms, on each side of the e- 
way, is a large toilet and bath-room for general use. Forward 
of the collision bulkhead are the quarters for the six servants 
that are to be carried, and entrance to their apartments is from 
another mahogany companion-way leading from the upper deck. 
This is fitted in black walnut and cedar, with comfortable berths 
—three on each side—and lockers underneath for their clothing, a 
convenient mess table, and, in fact, ix a style that will compare 
very favourably with the cabins of many yachts, it being Mr. Gould’s 
orders that nothing was to be omitted which could in any way add to 
the comfort and convenience of his people. Abaft the engine- 
room bulkhead, and placed amidships, is the ice-house, or rather 
ice-room, for it is of great size, and will contain enough of fresh 
provisions for a passage to Europe. Abaft this is a cabo mess- 
room or steerage, opening into which on either side are rooms for 
the chief and petty officers. On the starboard side is the room of 
the chief engineer, communicating by a door directly with the 
engine-room. Here also are rooms for the first and second assistant 
engineers, first and second mates, the four quartermasters, and 
four oilers. Access to these rooms is from the deck by another 
and a similar one leads down abaft the after bulk- 
head to the quarters of the crew. This aft-castle, as it may be 
called, would be considered a palace for the cabin of a coaster, a 
neat berth and locker being provided for each one of the crew, the 
seamen being on one side and the fireman and coal passers on the 
other. The whole ship’s company to be = for are as follows : 
—1 captain, 2 mates, 4 quartermasters, 2 boatswains, 18 ae 
chief engineer, 2 assistant engineers, 3 oilers, 6 firemen, 3 coal- 
passers, 1 steward, 3 cooks, and 6 servants, in all, 52 men.. Although 
the Atalanta will depend for her propetieg power entirely upon her 
engine, she will still be able to spread considerable canvas, the length 
of her spars being as follows:—The foremast is 71ft. 6in.; 
foretopmast, 38ft.; mainmast, 61ft. 6in.; maintopmast, 38ft.; 
mizenmast, 57ft. 6in.; mizen-topmast, 32ft. 6in.; and the fore or 
square sail-yard, 49ft. The extreme length of the bowsprit is 
24ft., of which 18ft. is outboard; jibboom, 24ft., 16ft. of which is 
outside of the cap. She will be rigged with the best charcoal wire, 
three shrouds to a side, and her sails will be made from canvas 
manufactured expressly for her. She will be propelled by a com- 
pound inverted direct-acting surface-condensing engine, with two 
cylinders, one of 30in. and one of 40in. in diameter, with 30in. 
stroke of piston. The engine is fitted with the steam-reversing 
gear patented by the Cramps, by means of which it can be imme- 
Sliately. reversed from full ate | ahead to full speed astern. It 
will have an independent circulating pump, and the pumping 
and fire a tus is as ample as in the largest passenger 
steamers. e has also patent steam steering apparatus, and a 
steam capstan windlass. To supply all this power she has two 
cylindrical steel boilers, on which she is to be allowed to carry 
125 Ib. of steam to the square inch. They are 11ft. by 10ft., 
and have each 120ft. of grate surface. Her nominal horse-power 
is 1000, but she can work up to much more than that. The 
shaft is Shin. in diameter, and carries a four-bladed propeller of 
104ft, diameter and 15ft. pitch. The propeller blades are indepen- 
ent and screwed to the hub. Steaming at the top of her speed, 
her consumption of coal will be about 20 tons in twenty-four 
hours; but for ordinary steaming she will be require half that 
amount, and for an ocean passage she could be run with still 
less. She will therefore carry in her bunker seventeen days’ 
fuel. Her smoke-stack will be double, and will extend 19ft. 3in. 
above the drum. The space between the inner and outer shells 
will be 2in., and the diameter of the outer shell will be 6ft. 2in. 
The object of thus doubling the stack is bed pe the heat from 
burning off the paint. She will be ligh throughout by elec- 
tricity, and probably by the Edison patent, although that has not 
yet been fully determined upon, and each state-room will be fur- 
nished with electric bells communicating with the steward’s pantry, 
and also with the servants’ quarters forward. By means of a ven- 
tilating fan attached to the engine, and connected by pipes with all 
the rooms, the air in them will be kept constantly fresh. Her 
cost will be about 250,000 dols.— The U.S. Nautical Gazette. 


THE PATENTS FOR INVENTIONS Britt.—Mr. Chamberlain, in 
reply toa deputation on Monday, stated that when the Patents 
for Invention Bill came before the Grand Committee on Trade, 
matters of detail would be thoroughly sifted, and the Government 
would be prepared to accept such amendments as commended 
themselves to the majority of the committee. They must 
however keep separate what they considered matters of detail an 
questions of principle. Among the questions of apy le, he at 
once said, was the examination for novelty, such as had been 
frequently suggested. He was not at all satisfied that the system 
which obtained in Germany and America was a satisfactory system. 
In America not only was an immense number of inventions allowed 
to pass which were not properly subjects for patents, but good 
inventions were prevented from being patented by reason of this 
preliminary examination. The Commissioners had to delegate 
their functions to more than 100 Assistant Commissioners, who 
were generally badly paid, were not always independent, and 
were subject to very considerably pecuniary temptations. The 
decisions of these Assistant Commissioners were very frequently 
page against, and the result was that a patent was a dearer 
thing than in England. As to the question of fees, he could not 
admit that they were bound to assert as a principle that the fees 
should in no case cover more than the expenses of the office. It 
was provided in the Bill that hereafter the fees might be diminished 
at the instance of the Board of Trade by means of a mere 
Parliamentary resolution. As to the method of the payment of 
the fees—whether they should be paid in three Bh» payments 
or annually—any annual payment to which he could assent would 
make the real payment larger than he intended it to be. For 
instance, in order to obtain the £150 required, £11 annually for 14 
years would have to be paid. The poorer classes of inventoi 
who, under the Bill, would get a four years’ patent for £4, a 
not be able to pay £11, or perhaps even £5 per annum. i 
with the proposed duration of a patent, he said the feeling of the 
House of Commons was adverse to extending it. Lastly, there 
was the question of the Government claim to inventions, which 
was merely a re-stating and renewal of the claim already established 
y the great departments of the State, especially the Army and 
Navy, and that was based upon considerations of public security 
and public interest. He suggested to the deputation that they 
should lay their views on this subject before the Admiralty and the 
War-office, The deputation then withdrew, 
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MESSRS, J. AND H. McLAREN, HUNSLET, LEEDS, ENGINEERS. 


In: this journal we have persistently a¢vo- 
cated the use of spring-fitted traction engines. 
A great many attempts have been made at 
various times to mount engines on springs, but 
these have always failed because it was diffi- 
cult to make the motion of the spring accom- 
modate itself to the action of gearing. But very 
successful spring-fitted chain gear engines were 
made as much as twenty-five years ago. The 
most promising scheme for spur-geared engines 
consists in putting the elastic medium into or 
on the wheel. The late Mr. Thomson did this 
with india-rubber tires, and Mr. Bridges Adams 
suggested putting a ring of india-rubber between 
the felloes of the wheel and the tire, and this 
plan was carried out in certain “steam sappers ” 
by Messrs. Aveling and Porter; but india-rubber 
is very expensive, and the tendency which it 
always displays to creep round a wheel wears it 
out. In the engine which we illustrate above, 
Messrs. McLaren have made a new departure, and 
— in our opinion, the best solution we 

ve met with of the entire difficulty. The 
engravings go far to explain themselves. It will 
be seen that the ordinary spokes are replaced by 
steel plates Sin. wide by jin. thick. They are 
bent at the ends, and loosely secured to the 
inside of the tire by a clamp and two nuts and 
bolts. In an experimental wheel made on this 
—- the spokes were in continuous pairs— 

is, each loop, as we may call it, was in asingle 
piece, as in Fig 1—but they broke at the 
point A, and to obviate this they are cut in two, 
as in the sketch, Fig. 2, and the result has been 
quite satisfactory. Several of these engines are 
at work, and one has run over 2000 miles 
without the slightest evidence of wear. The 
springs are of crucible cast steel, specially rolled 
and bent for the purpose, and tempered in oil. 

On Friday we watched the performance of one of these 
engines—the property of Messrs. Bagge and Co., of Newbury—on 
atrip from Newbury to the new railway works at Tothill, on the 
line from Didcot to Southampton now being carried out by Messrs. 
Falkner and Tancred, contractors. The distance from Newbury 
to a skew bridge being built acr»ss the line is four miles, and the 
road is very hilly. The gross load taken—two wagon loads of 
bricks—was about 24 tons, but this is much less than the engine 


Fig. | Fig. 2 


can take. The trip was made in one and a-half hours, much 
delay being incurred in waiting for horses to pass and taking in 
water. No attempt was made to run more quickly than usual. 
The spring wheels, while not posse-sing too much elasticity, give 
great softness of movement. There is none of that jarring 
vibration—enough, as drivers say, “ to shake one’s teeth out ”— 
experienced with the ordinary type of engine, A poker may be 


laid across the tender and will not be shaken off, and the engine is 
spared an immense number of strains and jars. Nothing can be 
more satisfactory than the performance of these wheels. It 
remains to be seen if they will be durable—that is to say, will 
the springs stand? Experience alone can settle this definitely, 
but we have no doubt on the point. The question is one for the 
steel maker, however. There is no undue strain put on the 
metal, and if the steel is of the right kind it will stand. If it is 
bad it will crack. It must be understood that no twisting strains 
are brought on the spokes, for the motion is communicated to 
the wheel by a long arm keyed on the main shaft and pins. 
The dimensions of the engine are as follows:—The steam- 
jacketted cylinder is 9in. diameter by 12in. stroke, and is fitted 
with a phosphor-bronze slide valve and piston rings ; the piston- 
rod, slide spindle, and other rods are of mild steel. All 
the working gear is of Yorkshire iron thoroughly case- 
hardened. The crank shaft is bent out of a bar 4in. diameter, 
and turned down at the ends to 33in ; the second motion shaft 
is 4}in. diameter of mild steel; the main axle is 54in. diameter, 
also of steel; the gearing throughout is Hadfield’s cast steel. 
The engine is fitted with two speeds for the road, viz., ratio of 
slow speed, 27°4 crank shaft revolutions to 1 of road wheels ; 
ratio of fast speed, 12°4 revolutions to 1 of road wheels. The 
driving road wheels are 6ft. 3in. diameter by 16in. wide, fitted 
with hard steel diagonal cross plates 34in. by jin., with 23in. 
spaces between the cross plates. The front wheels are 3ft. 9in. 
diameter by 10in. wide, fitted with extra long chilled bushes. 
The axle ends are casehardened. The front end of the engine is 
carried on a front turning bracket fitted with two of Timmis’s 
springs; the steering is done by worm and chain steerage worked 
from the foot-plate. The boiler has 152 square feet of heating 
surface, viz,, fire-box, 38 square feet; tubes and front tube 


, | and steel it is most remarkable, as the 


plate, 114 square feet; grate area, 66 square feet. The 
width of the engine over all is 7ft. 7§in., length 
from centre to centre of front and back wheels 9ft. 1lin. 
The engine is fitted with a very powerful brake on the second 
motion shaft, a winding drum ani steel rop2 for hauling heavy 
loads out of awkward places, and differential gear on the main 
axle for turning sharp corners, both pump and injector for 
boiler feeding, a water lifter for filling the tank, and a spring 
draw hook for pulling the wagons, 


THE CAUSE OF EVIDENT MAGNETISM IN IRON 
STEEL, AND OTHER MAGNETIC METALS,* 
By Proressor D, E. Hucues, F.R.S. 


THE extreme tiveness of the i balance to all mole- 
cular changes in the structure of metals was remarked in my first 
paper on this subject to the Royal Society ;+ and in the case of | 

+i or + 
tovvcsth part, or the addition of the smallest iron filing to an 
already large balanced mass of iron, is at once rendered evident 
and measurable. Possessing such an invaluable instrument of 
research, I was desirous of investigating the molecular construction 
of iron and steel; but at once 1 met with a difficulty, viz., that 
magnetism itself completely changed the character of any piece of 
iron under investigation. Daneaeeenety, finding no help or expla- 
nation of the effects produced from any accepted theories of 
magnetism, I was fo to investigate, by means of the induction 
balance, the whole question of magnetism as existing in the interior 
of a magnet, and to determine the particular structure for each 
case—such as neutrality and polarity. 

In a recent paper to the Royal Society upon the theory of mag- 
netism,t I described the use of, and demonstrations obtained by, 
the induction balance. In this paper I propose to confine myself 
to demonstrations that can be re’ without it, and whose 
effects can be observed by the aid of ordinary magnetic direction 
needles. That magnetism is of a molecular nature has long been 
accepted ; for it is evident that, no matter how much we divide a 
magnet, we still have its two poles in each separate portion; 
consequently we can easily imagine this division carried so far that 
we should at last arrive at the molecule itself, possessing its two 
distinctive poles; consequently all theories of magnetism attem 
some explanation of the cause of this molecular polarity, and the 
reason for apparent neutrality in a mass of iron. 

Coulomb and Poisson assume that each molecule is a sphere 
containing two distinct magnet fluids, which in the state of 
neutrality are mixed together, but when polarised are separated 
from each other at opposite sides ; and, in, order to explain why 
these fluids are kept apart as in a permanent magnet, they had 
to assume again that each molecule contained a peculiar coercive 
force, whose functions were to prevent any change or mixing of 
these fluids when separated. ere is not one experimen’ 
evidence to prove the truth of this assumption; and as i 
coercive force, we have direct experimental proof opposing this 
view, as we know that molecular rigidity or ness, as in 
ba pry steel, and molecular freedom or softness, as in soft iron, 
fulfil all the conditions of this assumed coercive force. 

Ampére’s theory, based upon the analogy of electric curren 
supposes elementary currents flowing around each molecule, an 
that in the err state these molecules are arranged haphazard 
in all directions, but that magnetisation consists in arranging them 
symmetrically. The objections to Ampére’s theory are numerous. 
(1) We have no knowledge or experimental proof of any elementary 
electric currents continually flowing without any expenditure of 
energy. (2) If we admit the assumption of electric currents 
around each molecule, the molecule itself would then be electro- 
magnetic, and the question still remains, what is polarity? Have 
the supposed electric currents separated the two assumed magnetic 
fluids contained in the molecule, as in Poisson’s theory ? or are the 
electric currents themselves magnetic, independent of the iron 
molecule? In order to prod the supposed heterog 


” * Paper read before the Society of Telegraph Engineers and of Electri- 
+ “On Induction Current Balance, and Experimental Researches 
made therewith,” Proceedings Royal Mociety, March 29th, 4879, 
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arrangement of neutrality, Ampére’s currents would have either 
to change their 


n— ity should disappear whenever the exciting cause 
aferaabe c in the case of transient magnetisation. It would 
thus require a coercive force in iron to cause exactly one-half of 
the molecules to instantly reverse their direction, in order to pass 
from apparent external polarity to that of neutrality. 

The influence of mechanical vibrations and stress upon iron in 
facilitating or eayrg” ony, its magnetism, as proved by Matteucci, 
1847, in addition to the discovery by Page, 1837, of a molecular 
movement taking place in iron during its magnetisation, producing 
audible sounds, and the discovery by Dr. Joule, 1842, of the elon- 

tion of iron when magnetised, led De la Rive, in his remarkable 
‘Treatise on Electricity,” 1853, to give his theoretical views upon 
magnetism in the following remarkable words : “‘ The whole of the 
magnetic molecul h that we have been studying lead 
us to believe that the magnetisation of a body is due to a par- 
ticular arrangement of its molecules, originally endowed with 

etic virtue, but which in the natural state are so arranged 
that the magnetism of the body that they constitute is not 
apparent, Magnetiam would therefore consist in disturbing this 
state of equilibrium, or in giving to the particles an arrangement 
that makes manifest the property with which they are endowed, 
and not in developing it in them. The coercitive force should be the 
resistance of the molecules to change their relative tage ae - 

Wiedermann, in 1861, gives the theory in which he admits the 
fluids of Poisson, or the elementary currents of Ampére, as the 
cause of polarity of the molecule, but believes that the molecules 
are turned in a general direction in the case of polarity, and that 
in neutrality, like Ampére’s, the magnetic axes of the molecules 
are turned in all directions. i 

Maxwell, in his remarkable treatise on ‘“‘ Electricity and Magnet- 
ism,” 1881, page 75, gives the following résumé of Weber's theory : 
‘“Weber’s theory differs from Poisson’s in assuming that the 
molecules of the iron are always magnets, even before the applica- 
tion of the magnetising force, but that in ordinary iron the mag- 
netic axes of the molecules are turned indifferently in every 
direction, so that the iron, as a whole, exhibits no magnetic 

roperties.” And again, page 429, Maxwell says he agrees with 
We r’s views, and that neutrality, or a iron, bas the 
axes of its molecules placed indifferently in all directions, and that 
the act of magnetisation consists in turning all the molecules so 
that their axes are either rendered all parallel to one direction, or 
at least deflected in that direction. I have quoted these several 
theories which admit of the inherent polarity of the molecule, and 
in that respect wage berg agree with my own; but the induction 
balance at once shows that they are erroneous in the most im- 
portant part, for my researches have proved that neutrality is 
perfectly symmetrical, that there is no case of neutrality where 
the axes of the molecules are turned indifferently in all directions, 
and that we cannot obtain perfect neutrality except when the 
molecules form a complete cloged circuit of attraction. 

I believe that a true theory of magnetism should admit of 
complete demonstration, that it should present no anomalies, and 
that all the known effects should at once be explained by it. From 
numerous researches I have gradually formed a theo: magnetism 
entirely based upon experimental results, and these have led me to 
the following conclusions:—(1) That each molecule of a piece of 
iron, steel, or other magnetic metal is a separate and independent 
magnet, having its two poles and distribution of magnetic polarity 
exactly the same as its total evident magnetism when noticed 


then render these filings more rigid, and then we can no longer 
saps by shaking the disa; ce of its residual etism. 

n pouring in petroleum we have apparently been introducing a 
strong coercitive force; but we know that it can only have the 
mechanical effect of rendering the iron filings less free to turn, and 
so comparatively rigid. If we desire to see the effect of torsion, 
we have only to shake the filings so that when the tube is held 
horizontally the vacant is above, and rotate it slightly, but 
without shaking, abouta horizontal axis. Its remaining magnetism 
instantly disappears upon rotation, although we evidently have not 
changed the longitudinal position of its particles. A similar effect 
takes place upon a soft iron rod; for if we magnetise it, and 
observe its remaining magnetism, we find that, upon giving a slight 
torsion to this wire, its remaining magnetism instantly disappears 
—a similar effect to that in the rotating tube of iron filings. But 
if the iron is rendered more rigid by hammering, or steel rendered 
hard and rigid by pry ree torsions or vibrations have but little 
effect, as in the case of the filings rendered rigid as above-mentioned. 
Thus we have no longer need of an assumed mysterious coercive 
force to account for the retention of magnetism ; for once knowi 
the mechanical qualities of iron and steel, and their degree 
molecular rigidity or hardness, we can at once predict their reten- 
tive magnetic powers.* 

Rotation of inherent polarised molecules.—Torsion, as well as 
mechanical vibrations, has, as we have seen, a powerful influence 
in aiding the- molecules to overcome their inertia, and thus aid 
them to rotate in the direction of the inducing influence; and we 
may thus polarise strongly a flat soft iron rod by simply bending 
or vibrating it when held vertically, and if we measure the 
magnetic force obtained we shall notice that the force is strictly 
relative to the degree of softness of the iron, Thus, with hard 


steel we should obtain only traces of polarisation, whilst with 
extremely pure soft Swedish iron we obtain the maximum of force. 
The bar of iron or steel, being held in the earth’s magnetic field, 
of infinite size compared with the bar, and infinitely homogeneous, 
cannot deflect or weaken its surrounding field. Its lower portion 
being north, sumneenily strengthens it sag reaction, whilst its 
upper, south, apparently weakens the field; but, as Maxwell has 
shown, ‘‘ the two poles of each molecule are equal and opposite, 
consequently the sum of each molecule and the whole mass must 
be zero.” e have a far greater induced polarity in iron or steel 
when the iron is in thin s or small wires, and this we should 
expect, as the external molecules rotate directly under the influence 
of the earth’s rey acre whilst those forming the interior of the 
bar either rotate feebly, or, as in the case of very thick bars, actually 
act as an armature, preventing, by their influence, free rotationof the 
exterior molecules, Thus, as the sum of the two and equal polarities 
in a bar of iron is zero, it is evident that its polarity must be inherent. 
I have some remarkably pure soft Swedish iron wire, one millimetre 


upon a steel bar-magnet. (2) That each molecule, or its polarity, 
can be rotated in either direction upon its axis by torsion, stress, 
or ef hysical forces such as magnetism and electricity. (3) That 
the Lond polarity or magnetism of each molecule is a constant 
uantity like gravity; that it can neither be augmented nor 
estroyed. (4) That when we have external neutrality, or no 
aj nt magnetism, the molecules, or their polarities, arrange 
themselves so as to satisfy their mutual attraction by the shortest 
ath, and thus form a complete closed circuit of attraction. 
5) That when magnetism becomes evident, the molecules or their 
polarities have all rotated symmetrically in a given direction, 
producing a north pole if rotated in that direction as regards the 
piece of steel, or a south pole if rotated in the oe direction. 
Also, that in evident magnetism, we have still a symmetrical 
arrangement, but one whose circles of attraction are not completed 
except through an external armature joining both poles. (6) That 
we have permanent magnetism when the molecular rigidity, as in 
tem steel, retains them in a given direction, and transient 
etism whenever the molecules rotate in comparative freedom, 

as in soft iron. 
Experimental evidences.—In the above theory the coercive force 


error sup that soft Swedish iron could not retain its magnet- 
ism, t its natural would zero or 
apparen’ pearance of magnetism, however, is here due e 
extreme Preven 229 of motion of its molecules allowing them at once 


portion, Upon removing the inducing magnet, or electro-magnetic 
coil, we find that the ou retains a powerful north polarity rym if 
magnetised in a contrary 


mentioned, we should use the best Swedish charcoal iron, 
thoroughly annealed at high temperature. We find, again, that 
rods of steel or iron will lose far less magnetism when vibrated in 
the magnetic dip, or vertically when their north poles are at the 
lowest extremity than when horizontal, or still less than when 
their poles are contrary to those of the earth’s field, and also that 
they will acquire their maximum magnetism from a given excitin 
cause when held vertically as described, and the molecules allow 
greater freedom of motion to obey the directing influence by 
vibrations, torsion, stress, or blows upon the iron, Any 
influence that would tend to give greater freedom of motion, 
such as heat or mechanical trepidations, gives a far higher 
magnetic force to the iron than could be obtained without these aids, 
In order to render visible the effects of motion upon magnetism, 
we may take two glass tubes, or ordinary phials, of any length or 

rome -~ ten centimetres in length by two centimetres in 
diameter, 


vibration, But if in one of these tubes we pour melted resin— 
in fact, any slightly viscous liquid, such as petroleum, suffices—we 


‘Hughes, F.R.S.— 


in ter, and as its inherent polar force seemed great when held 
vertically in the earth’s magnetic field, I measured in the induc- 
tion balance this force compared with a similar column of the 
magnetic atmosphere which it displaced. The inherent polarity of 
this wire, simply rendered evident by the earth’s magnetism, was 


15,600 times greater than the column it displaced. We cannot, 
either 7 induction, duction, or concentration, produce a 
greater force in another body of similar displacement or size, 
otherwise we could easily create power from a feeble source. Thus 
the enormously greater magnetic power observed in iron than the 
same column of air which it displaces must be due to the inherent 
polarity of its molecules. Amongst numerous bars of iron upon 
which I have experimented, one of ordinary hoop iron, 2 centi- 
metres wide, 40 centimetres long, and 1} millimetre thick, not 
softened, possesses sufficient molecular rigidity to be apparently 
uninfluenced by earth’s magnetism. When this rod is rendered 
neutral, we have but feeble polarity—-mere traces when it is held 
vertically under the earth’s magnetic influence; but if weapply a few 
successive torsions or vibrations to it when thus held, we have at once 
several thousand times greater polarity than before. Now, if iron 
had the power of deflecting or concentrating the earth’s magnetism 
upon itself, it should not require the mechanical aid to molecular 
rotation given to itby these torsionsor vibrations, Thus we are forced 
to conclude at least the existence of the inherent polarity of the 
molecules; and, if we admit this, we must also, as a necessary con- 
sequence, admit the rotation of these molecules, else we cannot 
explain why mechanical vibrations allowing freedom of motion 


FIGs 


should always produce the polarity in accordance with the directing 
cause. I have already shown that torsion and vibration per se are 
apparently destructive of magnetism; consequently in this case 
Poisson’s two fluids and Ampére’s parallel currents should, accord- 
ing to their theory, be mixed or het; nous, whilst according to 
the views I am sustaining, the polarised molecules should obey, as 
compass needles, any magnetic directing cause whenever sufficient 
molecular freedom of motion allows free rotation. The inherent 

larity of iron may again be observed by drawing a flat rod of soft 
iron over one or both poles hae gy" igerom magnet. This rod will 
then be powerfully magnetised, its remaining magnetism, when 
separated from the magnet, being sufficiently powerful to strongly 
deflect a suspended direction needle. A few slight torsions or 
vibrations then completely discharge it. Now, sup this 
operation repeated successively many thousand times, if there was 
no inherent polarity we should have gradually drawn all the 

larity out of the magnet, and discharged it into the atmosphere. 
Nothing of the kind takes place. The molecules of the iron are 
simply rotated each time, and the only energy in work expended 
or lost comes from the arm of the experimenter, and the energy 
required would be strictly in accordance with the molecular free- 
dom, or softness and hardness of the iron and steel: thus, whilst 
soft iron could be easily polarised and discharged by mechanical 


* “On the Molecular Rigidity of Tempered Steel,” by Professor D. E. 
Proceedings” institution of Mechsalcal Engineers, 
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torsions, hard-tempered steel would require a far greater amount. 
Dr. Warren de la Rue, F.R.S., kindly aided me in this = of 
the research by passing a current from his well-known chloride 
of silver battery through iron and steel wires. A condenser of 
42°8 microfarad capacity, charged by 3°360 cells, was used. We 
passed this enormous electric charge longitudinally through the 
wires, and observations were made as to whether any —- 
whatever was — in their quality or inherent polarity, the 
result being that these wires gave exactly the same magnetic 
polarity from a given directing or inducing cause as before, being 
similar in nature and degree, consequently this enormous electric 
force had nt changed or destroyed the original inherent polarity. 
If the molecules possess inherent polarity and rotate upon their 
axes, similar to a series of compass needles having a slight degree 
of frictional rigidity, then, upon passing one pole of a magnet 
above them, they would turn symmetrically in one direction, and 
drawing the same pole of the t+ in the contrary directi 
would rotate them, and they would then remain symmetrically in 
the opposite direction. A precisely similar effect takes place in a 
soft iron rod, placed east and west a few inches above a direction 
needle. Upon drawing the south pole of a powerful natural 
magnet at a few centimetres distance above the wire from east to 
west, the north polarities of the molecules successively turn in the 
direction of west, following the attraction of the south pole, as 
previously seen on the small compass needles, The rod is now 
magnetised with its north pole west, as indicated by the direction 
needle below any portion of this rod. Upon passing the same 
south pole of the natural magnet in a contrary direction the mole- 
cules all rotate, their north poles still turning successively to the 
south pole of the permanent magnet until its arrival at the end 
from which the first magnetisation commenced. The rod has 
now entirely changed its polarity and its north pole is east. 
The phenomenon is well known in the ordinary magnetisation 
of rods, where care is taken to draw the magnet always in a simi- 
lar direction, or the poles would be reversed at each to-and-fro 
porns To account for this, on Coulomb-Poisson’s theory, it 
would requisite that, first, all the fluids be separated with 
their north fluids symmetrically in one direction, but on ‘waster 4 
back the magnet these fluids would have to mix together, the no 
fluid passing through its south fluid to be finally opposite to its 
vious position, its coercive force doing the double work of allow- 
ing both fluids to mix and pass through each other, and finally 
keeping them entirely apart. Ampére’s theory would require that 
from a haphazard arrangement the molecules should become — 
metrically arranged upon the first ge of the magnet; then 
upon its reversed direction one half of the electric elementary 
currents should successively revolve in a mnie | direction to 
arrive at neutrality before, finally, the other half followed the 
direction of the first half, and now all these currents would 
be revolving in the opposite direction to that upon the first mag- 
netisation. We thus see that both these theories, whilst resting 
altogether upon assumption, are extremely complicated and impro- 
bable. We might suppose, from the theory which I am advocating, 
that upon the rotation of the molecules there would be some dis- 
turbance or mechanical trepidation; and such is found to be the 
case, as first observed by Page, and afterwards verified by Dr. 
Joule and De la Rive, in the molecular sound produced in iron 
upon its magnetisation. Reis’s first telephone was founded upon 
these sounds, and Du Moncel has made r hes upon 
this subject. In the last of my experiments cited the sounds 
are too feeble to be heard, but the application of the 
microphone these trepidations at once become audible. That 
molecules of iron and other metals rotate with time, whose 
= becomes shortened mechanical vibrations, is well 
nown in metallurgy, the ultimate result being generally the 
passage from a fibrous condition, as in iron wires, toa high degree 
of crystallisation. For many years I employed a circular vibrating 
spring as the regulator of speed of my printing telegraph instru- 
ment, and although this spring was so regulated means of a 
frictional brake, or ‘‘ Frein,” as not to surpass its limits of elas- 
ticity, these springs were constantly breaking after a few da: 
use, and, as a matter of urgent necessity, I made special reseaz 
into the cause of this breaking after a few days’ constant vibratory 
action. I found at the ne of rupture a high state of crystallisa- 
tion. Fibrous iron would thus become thoroughly crystallised and 


| break in one day ; the number of vibrations for an instrument in 


constant use during twenty-four hours being 1,209,600. Thus we 
could roughly estimate the life of iron in the form of one of these 
springs at one million vibrations. Copper crystallised in one hour, 
and all metals and alloys were inferior to steel, except aluminium 
bronze. The latter springs would stand six weeks’ constant use, or 
some fifty millions of vibrations. I finally resolved this problem 

spreading the amount of vibrating work over a spiral spring 
containing three metres of steel rod wound into the same space as 
previously held by the straight rod of thirty centimetres fy this 
means the average life of these springs has become five years. 
Evidently the molecules of these fibrous springs must have rotated 
under the vibrations, in order to produce crystals. The same 
phenomenon is observed in axles of carriages receiving con- 
stant trepidations, crystals being always found at the 
point of fracture. in, if we rapidly magnetise and de- 
magnetise an iron rod, we have the production of evident 
heat, due to the constant motion of its molecules. Maxwell 
describes an experiment of Beetz, in which an nines 


magnetic force 
conclusive. My own experiments show that we have far less 
flat bar of the same surface exposed to a limited exciting cause. 
We know that magnetism does not penetrate to a very great depth, 
and we also know that, if to a thin steel permanent magnet we 
place ——— unmagnetised, or, better still, a rod of soft iron 
its external polarity is greatly reduced; consequently the external 
evidence of polarity is not a direct measure of the d of 
rotation, nor of the total inherent polarity of its mass, e 
have a great superficial external rotation su: upon rotations 
of an opposite nature, as will be seen later; and thus the internal 
mer we of a magnet often act more or less as an external 
armature in closing its circle of attractions. I have stated my 
belief that the molecule itself possesses its inherent polarity, which, 
like gravity, is an endowed — for which we have no more 
reason to suspect the cause to be elementary electric currents than 
that elementary currents should be the cause of gravity, chemical 
affinity, or cohesion and its polar power of capetaliied tion, most of 
which are affected by an electriccurrent. We havea certain 
between electric currents and magnetism, but not so great as the 
analogy between the magnetic polarity of a molecule and its other 
endowed qualities. etism, like chemical affinity, cohesion, and 
stallisation, has its critical points. Faraday discovered thatatred- 

ye ow heat iron instantly lost its apparent polar magnetic power, to 

as instantly restored at red heat, the critical point varying in iron 
steel, &c., and being the lowest in nickel. This would be 
difficult to explain upon Ampére’s theory, as we should have to 
admit the instant destruction or cessation of the elementary 
currents to be again restored at a few degrees less temperature. 
It would be equally difficult to explain under my view, if it did 
not belong to a whole class of phenomena due to the i 
by the molecules of various endowed qualities, of which chem 
points, without attempting to explain why, for instance, iron 
a greater affinity for oxygen than gold. We know that it‘is so; 
we know that the molecules of all matter are endowed with certain 
ualities having certain critical points, and I can see no reason 
or separating their magnetic inherent polarity from their numerous 
other qualities, 

apparatus needed for researches upon evident 


external + skill thought, but 
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phe rotate, and thus be acting in accordance with the theory of 
ola Rive. (3) This theory does not explain why—as in the case 

. 
of Poisson is replaced by molecular rigidity and freedom ; and as : | 
the effects of mechanical vibrations, torsion, and stress upon the } 
apparent destruction and facilitation of magnetism is well known, : 
I will, before demonstrating the more serious parts of the theory, 
cite afew experiments to prove that molecular 2 fulfils all 
the requirements of an assumed coercive force. e influence of 
vibrations, torsion, or stress of any kind upon a magnetised steel 
or iron rod may be seen by striking with a wooden mallet rods of 
hard and soft steel, also hard and soft iron previously magnetised 
toa known degree. The tempered steel, owing to its molecular 
rigidity, will lose but 5 per cent., the soft steel 60 per cent., hard the influence of a strong magnetic field, in order to arrive at the 
iron 50 per cent., and soft Swedish iron 99 per cent. of its inherent polarity of comparatively few molecules, and, as _ its 
magnetism, the amount of loss depending not so much upon ty 
whether the metal be steel or iron, as upon its degree of hard- 
ness and softness; and as hard steel requires far more power to 
magnetise it to the same force than iron, it is possible to imagine 
a steel so hard that its molecules could not rotate, and that conse- ; 
quently no magnetism could be manifested from a given inducing 5 A a Tn 
cause, while a perfectly soft iron would give the maximum effect, ; | é 
and instantly return to its previous state. From this we might in . 
| 

D E F 

ollow the comparatively feeble orce of the earth’s | 
magnetism. We can demonstrate this by feebly magnetising a rod ; pais | | 
of soft iron held vertically, so that its north pole is at the lower : a 
A 
magnetism left upon the withdrawal of the inducing cause, ‘0 
succeed in this as in all others where soft iron is 
one-third vacant, so as to allow complete freedom in the filings 
when shaken, we find that each tube, when magnetised, retains an : 
equal amount of residual magnetism, and that this all Fe re : 
the tube. We are thus the effects 
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repulsion or attraction; in the case of neutrality, however, the 
external polarity angus, and we consequently require 
special apparatus, together with the utmost care and reflection 
in its use. From numerous researches pes made by 
means of the induction balance, the Se of which I have 
already published, I feel convinced that in investigating the 
cause of magnetism and neutrality I should have in it the 
aid of the most powerful instrument of research ever brought to 
bear upon the molecular construction of iron, as indeed of all 
metals. It neglects all forces which do not produce a change in the 
us to etrate at once to the 
interior @ magnet or piece of iron, observing only its peculiar 
structure and the change which takes place ae 
or apparent neutrality. The induction balance is affected by 
three distinct arrangements of molecular structure in iron and 
steel, by means of which we have apparent external neutrality. 
Fig. 1 shows several polar directions of the molecules as indi- 
cated by the arrows. Poisson assumed, as a necessity of his 
theory, that a molecule is spherical, but Dr. Joule’s experimental 
proof of the elongation of iron by ysq@yqp of its length when mag- 
netised, proves at least that its form is not spherical; and, as I am 
unable at present to demonstrate my own views as to its exact 
form, I have simply indicated its polar direction by arrows—the 
dotted oval lines merely indicating its limits of free elastic rota- 
tion. In Fig. 1, at A, we have neutrality by the mutual attraction 
of each pair of molecules, being the shortest path in which they 
could satisfy their mutual attractions. At B we have the case of 
superposed magnetism of equal external value, rendering the 
wire or rod apparently ek although a lower series of molecules 
are rotated in the opposite direction to the upper series, giving to 
the rod opposite and equal polarities. AtC we have the molecules 
arranged in a circular chain around the axis of a wire or rod 
through which an electric current has passed. At D we have the 
evident polarity induced by the earth’s directive influence when a 
soft iron rod is held in the magnetic meridian. At E we have a 
longitudinal neutrality produced in the same rod when placed 
magnetic west, the polarity in the latter case being transversal. 
In all these cases we have a perfectly symmetrical ent, 
and I have not yet found a single case in well-annealed soft iron 
in which I could detect a he eous arrangement, as supposed 
by Ampére, De la Rive, Weber, Wiedermann, and Maxwell. We 
ean only study neutrality with perfectly soft Swedish iron. 
Hard iron and steel retain previous magnetisations, and an apparent 
external neutrality would in most cases be the super-position of 
one magnetism upon another of equal external force in the oppo- 
site direction, as shown at B, Fig. 1. Perfectly soft iron we can 
easily free, by vibrations, from the slightest trace of vious 
magnetism, and study the neutrality uced under varying con- 
ditions. If we take a fiat bar of soft iron, of 30 or more centi- 
metres in length, and hold it eae while thus held a 
few torsions, vibrations, or, better still, a few slight blows with a 
wooden mallet, in order to allow its molecules to rotate with perfect 
freedom—we find its lower end to be of strong north polarity, and 
its upper end south. On reversing the rod and repeating the vibra- 
tions, we find that its lower end has precisely a similar north polarity, 
Thus the iron is homogeneous, and its polarity If we 
now magnetise this to produce a strong south pole at its lower 
portion, we can gradually reverse this polarity, by the influence of 
earth’s etism, by slightly tapping the upper extremity with a 
small en mallet. If we observe this means of a direc- 


obtained by superposition is somewhat similar in its external effects. 
We can produce a peteipemnainiet closed circle of attractions 
of the nature of the neutrality of C, Fig. 3, by forming a steel 
wire into a closed circle, 10 centimetres in diameter, if this wire is 
well joined at its extremities by twi 


wisting and soldering. We can 
then magnetise this ring by slowly revolving it at the extremit 
of one pole of a strong yee magnet; and, to avoii 
consequent poles at the part touching the et, we should 
have a mid a wedge of wood, so that whilst revolving it 
may be gradually removed to greater distance. This wire will 


nitely if not touched by a magnet. It would be extremely diffj. 
cult to explain the action of the rotative effects obtained in these 
wires under any other theory than that which I have advanced: 
and the absolute external neutrality that we obtain in them when 
the polarities are changing, we know, from their structure, to be 
perfectly symmetrical. I was anxious to show, upon the i 

of this paper, some mechanical movement produced by molecular 
rotation, consequently I have arranged two bells that are struck 


then contain no consequent points or external magnetism ; it 
will be found perfectly neutral in all parts of its closed circle. 
Its neutrality is similar to C, Fig. 3; for if we cut this wire 
at any point we find extremely strong magnetic polarity, being 

agneti this method to saturation, and having retained— 
which it will indefinitely—its circle of attractions complete. 
I have already shown that soft iron, when its molecules are 
allowed perfect freedom by vibration, invariably takes the polarity 
of the external directing influence, such as that of the earth, and 
it does so even with greater freedom under the influence of heat. 
Manufacturers of electro-magnets for rr hic instruments are 
very careful to choose the softest iron an igs anneal it; 
but very few recognise the importance as regards the position of 
the iron whilst annealing it under the earth’s directing influence. 
The fact, however, has long since been observed. Dr. Hooke, 
1684, remarked that steel or iron was magnetised when heated to 
redness, and placed in the magnetic meridian. I have slightly 
varied this ae by heating to redness three similar steel 
bars, two of which had been previously magnetised to saturation, 
and separately with contrary polarity as regards each other, 
the third being neutral. Upon cooling, these three bars were 
found to have identical and similar en . Thus the molecules 
of this most rigid material, cast steel, had me free at red heat, 
and rotated under the earth’s magnetic influence, giving exactly 
the same force on each; consequently the previous etisation 
of two of these bars had neither augmented nor weakened the 
inherent polarity of their molecules. Soft iron gave under these 
conditions by far the greatest force, its inherent polarity being 
bearing uj uestion of neutrality, but they all con ose 
I have cited, winch I consider sffor ample evidence of the 
symmetrical arrangement of neutrality. 

Superposed magnetism.—Knowing that by torsion we can rotate 
or diminish magnetism, I was anxious to obtain by its means a 
complete rotation from north polarity to neutrality, and from 
to south or to completely reverse magnetic 
polarity bya slight right or left torsion. I have succeeded in doing 

is, and in obtaining strong reversal of polarities, by superposing 
one polarity given whilst the rod is under a right elastic torsion, 
with another of the opposite polarity given under a left elastic tor- 
sion, the poneee ares then being reached when the rod is free from 
torsion. The should be very strongly etised under its 
first or right-hand torsion, so that its interior molecules are rotated, 
or, in other words, magnetised to saturation ; the second magneti- 
sation in the contrary sense and torsion should be feebler, so as 
only to magnetise the surface, or not more than one-half its depth ; 
these can be easily adjusted to each other so as to form a complete 
polar balance of force, producing, when the rod is free from torsion, 
the neutrality as shown at B, . 1. The apparatus needed is 
simply a good compound ho: oe permanent magnet, fifteen 
centimetres long, having six or more plates, giving it a total 
thickness of at least three centimetres. We need a sufficiently 
i magnet, as I find that I obtain a more equal 

istribution of magnetism upon a rod or strip of iron by 
ing it lengthwise over a single pole in a direction from 
that pole, as shown in Fig. 2; we can then obtain saturation b 


zero, and as pay reverse | ape by simply inclining the 

rod so as to be slightly influenced = ’s magnetism ; and at no 

portion of this passage from one po ity to neutrality, and to that 

of the ite name, will there found a break of con- | two brass 
tinuity of rotation or 


arrangement. If we rotate 
this rod slowly, horizontally or vertically, taking observations 
at each few degrees of rotation of an entire revolution, 
we find still the same gradual symmetrical change of polarity, 
and that its symme is as complete at neutrality as in 
evident polarity. In all these cases there is no complete neutrality, 
the longitudinal polarity simply becoming transversal when the rod 
iseast and west. F, G, H, I, J, Fig. 1, show this gradual change, 
H being neutral longitudinally, but polarised transversely. If, in 
of the rod, we take a small square soft iron plate and allow 
its molecules freedom under the sole influence of the earth’s mag- 
netism, then we invariably find the polarity in the direction of the 
magnetic dip, no matter in what position it may be held, and a 
= of soft iron could only be polarised in a similar direction. 
us we can never obtain complete external neutrality whilst the 
molecules have freedom and do not form an internal closed circle 
of mutual attractions ; and whatever theory we may adopt as to 
the cause of polarity in the molecule, as Coulomb’s, 
Poisson’s, Ampére’s, or Weber’s, there can exist no haphazard 
arrangement in perfectly soft iron, as long as it is free from all 
causes except the influence of the earth; consequently 
these theories are wrong in one of their most essenti We 
can, however, produce a closed circle of mutual attraction in iron 
and steel, producing complete neutrality as long as the structure 
is not destroyed by some stronger external directing influence. 
Oersted discovered that an external magnetic needle places itself 
dicular to an electric current; and we should expect that, 
if the molecules of an iron wire inherent polarity 
and could rotate, a similar effect would take place in the interior 
of the wire to that observed by Oersted. Wiedermann first 
remarked this effect, and it has been known as circular magnetism. 
This circle, however, consists really in each molecule having placed 
itself perpendicular to the current, simply obeying Oersted’s law, 
and thus forming a complete circle in which the mutual attractions 
of the molecules forming that circle are satisfied, as shown at C, 
Fig. 1. This wire becomes completely neutral, any previous - 
metrical arrangement of polarity rotating to form its com 
circle of attractions, and we can thus form in hard iron and steel 
@ neutrality extremely difficult to break up or destroy. We have 
evident proof that this neutrality consists of a closed chain, or 
circle, as by torsion we can partially deflect them on either side ; 
thus from a perfect externally neutral wire, producing either 
polarity by simple mechanical angular di ment of the mole- 
cules, as by right or left-handed torsion. If we magnetise a wire 
placed east and west, it will retain this polarity until freed by 
vibrations, as already remarked. If we pass an electric current 
through this magnetised wire, we can notice the gradual rotation of 
the molecules, and the formation of the circular neutrality. If we 
commence with a weak current, gradually increasing its strength, we 
can rotate them as slowly as may bedesired. Thereisnosudden break 
or hapbazard moment of neutrality; the movements to perfect zero 
areaccomplished with perfectsymmetry throughout. Wecan produce 
a more perfect and shorter circle of attractions by the superposition 
of magnetism, as at B, Fig. 1. If we magnetise a piece of steel or 
iron in a given direction with a strong etic directing Lee 
the magnetism penetrates to a certain depth. If we slightly 
diminish the magnetising power, and magnetise the iron in a con- 
trary direction, we may reduce it to zero by the superposition of an 
exterior magnetism upon one of a contrary name existing at a 
ter depth; and if we continue this operation, gradually 
Siminishing the force at each reversal, we can easily superpose ten 
or more distinct symmetrical arrangements; and as their mutual 
attractions are satisfied in a shorter circle than in that produced 
by electricity, it is extremely difficult to destroy this formation 
when once produced. The induction balance affords also some 
reasons for believing that the molecules not only form a 
closed circle of attractions—as at B—but that they can mutually 
react upon each other, so as to close a circle of attractions as a 
double molecule—as shown at A. The imental evidence, 
however, is not sufficient to aud en Goethe the neutrality 


peated drawings, keeping the same molecular metry in eac! 
experiment. In order to apply a slight elastic torsion when 
an erg ben or wires, I have found it convenient to attach 
p keys to the extremities of the rods, or simply turn 
the ends at right angles, as shown in the following diagram, by 
which means we can apply an elastic twist or torsion whilst draw- 
ing the rod over the of the permanent magnet. We can 
thus superpose and opposite. symmetrical structures, 
producing a polar north or south as desired, greatly in excess 
of that possible under a single or even double magnetisation, 
and by carefully adjusting the proportion of opposing magnetisms. 
so that both polarities have the same external p dew the rod 
will be at perfect external neutrality when free from torsion. 
If we now hold one end of this rod at a few centimetres distance 
from a magnetic directive needle, we find it perfectly neutral when 
free of torsion, but the slightest torsion right or left at once produces 
violent ——- orattraction, according to the direction of the torsion 
given to the rod, the iron rod or strips of hoopiron which I use for this 
experiment being able, when at the dist of five centimetres from 
the needle, to turn it instantly 90 deg. on either side of its zero. 
The external neutrality that we can now produce at will is abso- 
lute, as it crosses the line of two contrary polarities, being similar 
to the zero of my electric sonometer, whose zero is obtained by the 
crossing of two opposing electric forces. This rod of iron retains its 
o—— powers of reversal in a remarkable degree, a condition quite 
ifferent to that of ordinary magnetisation, for the same rod, when 
etised to saturation under a single — magnetism, loses its 
evident etism by a few elastic torsions, as I have already shown ; 
but whenitis magnetised under the double torsion with its superposed 
magnetism, it is but slightly reduced by variations or numerous 
torsions, and I have found it impossible to render this rod again 
free from its double polar effects, except by strongly remagnetis- 
ing it to saturation with a single polarity. The superposed 
gnetism then b a single directive force, and we can 
then by a few vibrations or torsions reduce the rod to its ordinary 
condition. The effects of superposed magnetism and its double 
polarity I have produced in a variety of ways, such as by the electro- 
magnetic influence of coils, or in very soft iron simply by the 
directive influence of the earth’s magnetism, reversing the rod 
and torsions when held in the magnetic meridian, these rods when 
laced magnetic west showing distinctly the double polar effects, 
tt is remarkable, also, that we are enabled to superpose and 
obtain the maximum effects on thin strips of iron from } to 4 
millimetre in thickness, whilst in thicker rods we have far less 
effect, being masked by the Sy nme neutral state of the 
interior, the exterior molecules then reacting upon those of the 
interior, allowing them to complete in the interior their circle of 
attractions. I was anxious to obtain wires which would rve 
this structure against the destructive influence of torsion and 
so that I gor employ the wires with- 
out the comparatively long an jous process 0: paration. 
Soft iron soon loses the structure, or becomes tinted, « under the 
constant to-and-fro torsions requisite where we desire a constant 
change of polarity, as described later in the magnetic cells. Hard 
steel preserves its structure, but its molecular rigidity is so great 
that we obtain but mere traces of any pony polarity by tor- 
sion. I have found, however, that fine cast drill stee], untempered, 
of the kind employed by watchmakers, is most suitable: these are 
generally sold in straight lengths of 30centimetres. Wires one milli- 
metre in diameter should be used, and when it is desired to in- 
crease the force, several of these wires, say, nine or ten, should be 
formed into a single rod or bunch. The wire as sold is too rigid to 
give its maximum of molecular rotation effect. We must therefore 
give it two entire turns or twists to the right, and strongly 
magnetise it on the north pole of the magnet whilst under torsion. 
We must again repeat this operation in the contrary direction, 
after restoring the wire to its previous position, giving now 
two entire turns to the left and magnetising it on the south 
— On restoring the wire to its original place, it will 
extremely flexible, and we may now super, several 
contrary polarities under contrary torsions, as ly described. 
The power of these wires, if properly prepared, is most remark- 
able, being able to reverse their polarity under torsion, as if th 

were completely saturated ; they preserve this power a 


me cere pj a polarised armature put in motion by the double 
youre I have already described, but whose position, at 
timetres dist from the axis of the armature, remains 
invariably the same. The magnetic armature consists of a hori- 
zontal light steel bar suspended by its central axle; the bells are 
thin wine glasses, giving a clear musical tone loud enough 
by the force with which they are struck, to be clearly heard 
at some dist The armat does not strike these 
2 agg | by a pendulous movement, as we may easily 
strike only one continuously, the friction and inertia of 
the ‘armature causing its movements to ectly dead-beat 
when not driven by some external force, and it is kept in its zero 
position by a strong directive magnet placed beneath itsaxle. The 
mechanical power obtained is extremely evident, and is sufficient 
to put the sluggish armature in rapid motion, striking the bells six 
times per second, and with a power sufficient to a yery tones loud 
enough to be clearly heard in all parts of the hall of the Society, 
As this is the first direct transformation of molecular motion into 
mechanical movement, I am happy to show it on this occasion, 
There is nothing remarkable in the bells themselves, as th 
evidently could be rung if the armature was surrounded by a coi 
owever, is in the small steel super magnetic wire uci 
by slight elastic torsions from a single wire, one mailibenotee 4 
diameter, sufficient force from mere molecular rotation to entirely 
replace the coil and electric current. 

Elastic nature of the ether surrounding the magnetic molecules,— 
During these researches I have remarked a peculiar property of 
magnetism, viz, that not only can the molecules be rotated 
through any degree of arc to its maximum, or saturation, but that, 
whilst it requires a comparatively strong force to overcome 


its ogy Hd resistance to rotation, it has a small field of 
its own ugh which it can move with excessive freedom, 
trembling, vibrating, or rotating through a small degree with 
infinitely less force than would be required to rotate it 
permanently on either side. This property is so marked and 
general that we can observe it without any special iron or appa- 
ratus. Let us take a flat rod of ordinary hoop iron, 30 or more 
centimetres in length. If, whilst holding this vertically, we 
ive freedom to its molecules by torsions, vibrations, or 
tter still, by a few blows with a wooden mallet upon its upper 
extremity, we find, as is well known, thut its lower portion is 
strongly north and its upper south. If we reverse this rod we now 
find it neutral at both extremities. We might here suppose that 
the earth’s directing force had rotated the molecules to zero or 
transversely, which in reality it has done, but only to the limit of 
their comparatively free motion; for if we reverse the rod to its 
original position, its previous strong polarity reap, at both ex- 
tremities ; thus the central point of its free motion is inclined to the 
rod, giving by its free motion great symmetrical inclination and 
polarity in onedirection, but when reversed theinclination is reduced 
to zero. In Fig. 3, D shows the barof iron when strongly polarised by 
earth’s magnetic influence, under vibrations, with a sufficient force 
to have rotated its elastic centre of action. C shows the same bar 
with its molecules at zero, or transversal, the directing force of 
earth being insufficient without the aid of mechanical vibration to 
allow them to change. The dotted lines of D sw the mole- 
cule to be in the centre of its free motion, whilst at C the molecules 
have rotated to zero, as t are prevented from further rotation 
by being at the extreme end of its free motion. If, now, we hold 
the rod vertically, as at C, giving neutrality, and give a few 
slight blows with a wooden mallet to its upper extremity, we can 
give just the t of freed ired for it to produce evident 
polarity, and we then have equal polarity, no matter which end of 
the bar is below, the centre of its free rotation here being perfect, and 
the rod perfectly neutral longitudinally when held east and west. 
If, on the other hand, we have given too much freedom by repeated 
blows of the mallet, its centre of free motion becomes inclined 
with the molecules, and we arrive at its first condition, except that 
it is now neutral at D and polarised atC. From this it will be seen 
that we can adjust this centre of action, by vibrations or blows, to 
any poi hin the external directing influence. We can perceive 


point withi 

this effect of free rotation in a limited space in all classes of iron 
and steel, being far greater in soft Swedish iron than in hard iron 
or steel. A similar phenomenon takes place if we magnetise a rod 
held vertically in the direction of earth’s magnetism. It then gives 
greater polarity than if magnetised east or west, and if magne- 
tised in a contrary sense to earth’s magnetism, it is very feebly 
magnetised, or, if the rod is perfectly soft, it becomes neutral 
after strong magnetisation. This property of comparative 
freedom, and the rotation of its centre of action, can be 
demonstrated in a variety of ways. One remarkable example 
of it consists in the telephone. All those who are thoroughly 
acquainted with electro-magnetism, and know that it requires 
measurable time to charge an electro- et to saturation—about 
one-fifteenth of a second for those employed in telegraphy—were 
we that the telephone could follow the slightest change of 
timbre, requiring almost innumerable changes of force ae second. 
I believe the free rotation I have spoken of through a limited 
range explains its remarkable sensitiveness and rapidity of action ; 
and according to this view it would also explain why loud 
sounding telephones can never repeat all the delicacy of timbre 
that is easily done with those only coats & force comprised in 
the critical limits of its free rotation. is property, I have 
found, has a distinct critical value for each class of iron, and I 
propose soon to publish researches upon the molecular construction 
of steel and iron, in which I have made use of this very pro 

as a guide to the quality of the iron itself. The elastic rotation— 
in a limited f a molecule differs entirely from that known 
as mechanical elasticity. In perfectly soft iron we have feeble 
mechanical elasticity, whilst in tempered steel we have that 
elasticity at its maximum. The contrary takes place as 
molecular elasticity. In tempered steel the molecules are ex- 
tremely rigid, and in soft iron its molecular elasticity is at its 
maximum. Its free motion differs entirely from that given it 
by torsion or stress. We may assume that a molecule is sur- © 
rounded by continuous ether, more of the nature of a jelly than of 
that of a gas; in such a medium a molecule might freely vibrate 
through small arcs, but a rotation extending beyond its critical 
limit would involve a much greater expenditure of force. The 


discovery of this comparatively free rotation of molecules, by 
means of which, as I have shown, we can—without in any degree 
disturbing the external mechanical elasticity of the mass— 
ch e axes of their free motion in any direction desired, 


has led me into a series of researches which have my in- 
directly any relation with the theory of magnetism. was 
extremely desirous, however, of finding an experimental evidence 
which in itself should demonstrate all portions of the theory, 
and the following experiment, I believe, answers this purpose. 
Let us take @ square soft iron rod, five millimetres in eter 
by thirty or more centimetres in length, and force the molecules, 
by aid of blows from a wooden et, as previously described, 
to have their centres of free motion in one direction, the rod 
will—as already shown—have polarity at both ends when held 
vertically, but if reversed both ends me completely neutral. 
If now we turn the rod to its first position, in which it shows 
strong polarity, and magnetise it whilst held vertically, by 
drawing the north pole of a sufficiently powerful ent 
magnet from its w to its lower extremity, we find that this 
rod, instead of having south polarity at its lower portion, as we 
expect trom the of the ‘magneton is com- 
pletely nettral at both extremities, but if we reverse the rod its 


=| 
from one polarity to the other, there will be no sudden break into 
a haphazard arrangement, but a gradual and perfectly symmetrical 
rotation from one direction to that of the opposite polarity. If 
this rod is placed east and west, having first, say, a north polarity 
to the right. we can gradually discharge or rotate the molecules to 
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wers of magnetisation now appear in the tio 
previously neutral. Thus, by etisation, we 
have completely marr § its free path of action, and find that we 
can rotate this path as desired to any direction by the application 
of a sufficient directing power. If we take a rod as escribed, 
with its polarities evident when held vertically, and its ern ny 
evident when its ends are reversed in the same magnetic field, 
we find that its polarity is equal at both ends, and that it is in 
every way symmetrical with a perfect magnet. If we graduall 
reverse the ends and take observations of its condition throug 
each degree of arc passed over, we find an — symmetrical 
diminution of evident external polarity until we arrive at 
neutrality, when it has no external trace of inherent polarity, but 
its inherent polarity at once becomes evident by a simple return to 
its former position. Thus the rod has passed through all the changes 
from polarity to neutrality, and from neutrality to polarity, and 
these changes have taken place with complete — The 
limits of this paper do not allow me to speak o the numerous 
theoretical evidences as shown by the use of my induction balance. 
I believe, however, that I have cited already experimental evidences 
to show that what has been attributed to coercive force is really 
due to molecular freedom or rigidity; that in inherent molecular 
larity we have a fact admitted by Coulomb, Poisson, Ampére 
la Rive, Weber, Du Moncel, Wiedermann, and Maxwell ; an 
that we have also experimental evidence of molecular rotation and 
of the symmetrical character of polarity and neutrality. The 
experiments which I have brought forward in this paper, in addi- 
tion to those mentioned in my paper read before the Royal Society, 
will, I hope, justify me in having advanced a theory of etism 
which I believe in every portion allows at least ex ental 
evidences of its probable truth. 


IRON, COAL, AND GENERAL TRADES 

OF BIRMINGHAM, WOLVERHAMPTON, AND 

OTHER DISTRICTS. 

(From our own ) 
Junk finds trade in a less satisfactory condition than should mark 
the Midsummer month; yet most of the rolled iron makers are 
running pretty steadily. Purchases continue to be in small lots, 
and poo Lo cannot te far ahead. It is, however, an indica- 
tion in the right direction that they are less disposed to accept 
forward orders upon buyers’ own terms. ; 

On ’Change this—Thursday—afternoon bars of second and third- 
class qualities were in better sale than those made by the list 
houses, but rates were unimproved; £7 to £6 10s. was quoted for 
second-class bars, and £6 for common. 

As to best bars, those rolled by William Millington and Oo., 
either rounds or squares, were quoted :—Vgin, to 2hin., £7 10s. pd 
ton.; fin., £8; ;yin., No. 1 and 2, £8 10s.; fin., No. 3and 4, £9; 
No. 5, £9 10s.; yin. and No. 6, £10; No. 7, 11; No. 8, £12; 
No. 9, £13 10s.; No. 10, £15 10s.; No. 11, £17 10s.; best bars, 
£8 10s.; double best bars, £9 10s.; treble best bars, £11 10s.; 
treble best ‘* L.M.” bars, £13 10s.; plating bars, lin. to 44in. wide, 
to lin. thick, £8 ; best ditto, £9. Rivet iron was £8 10s.; best 
ditto, £8 15s.; and double best, £10 5s. Angles, ldin. to 3in., 
“from piles,” £8 10s.; best ditto, £9; and double » “from 
blooms,” £10. 


is in active consumption in this district, and a fair 
coe sent to other parts of the kingdom. Prices of reliable angles 
and rivet iron will be 

Hoops keep in 
export markets, and for home cooperage purposes ; £6 10s. to 
£6 12s. 6d. easy are the average quotations. 

Tin-plate makers report a steady but not great business with 
Australia, Canada, the United States, Germany, and one or two 
other European markets. They do not regard without much 
interest the circumstance that a petition is now circulating among 
iron trade circles in-the United States to ask the next Congress to 
place the duty on tin-plates at wa ee Ib., instead of 1c. as pro- 
vided —— new tariff , and 1*le, as fixed by Treasury rulings, and 
now in force. 

Makers considered themselves oy Ses when the recent 
ape ep to largely increase the duty broke down. Such a duty as 

now suggested would be sufficient to ensure tin-plate manufac- 
"Re ane being used in large tities by local 

‘oun are up in antities 
founders, and pig-makers generally are Enticipating a revived 
demand, since June generally brings an improvement. Best 
hematites are nominal at 62s. 6d. to 65s., while less favourite 
brands are selling at 60s. Other prices are unchanged. 

A few days ago three blast furnaces, known as the Deepfield’s fur- 
naces, er with 100-horse power blast —. blowing cylinders 
and blast service, two hot-air ovens, cinder frames, and other 
requirements for the manufacture of pig iron, were publicly 
offered for sale in Birmingham, but the attendance was small, and 
Best deep coal, 10s.; di 

nt prices o! are :—. leep 3 deep one way, 
9s.; deep eaben, 8s.; deep rough slack, 5s. 6d.; fine slack, 3s. 
Second-class firms are selling at lower rates than the above by 1s. 
on coal and 6d. on slack. In the shallow seams prices of the best 
firms are:—Best shallow 9s.; shallow one way, 8s.; shallow 
cobbles, 7s.; shallow rough slack and fine slack, 2s. 6d. Here, 
i eae second-rate firms are less by 1s. and 6d. respec- 

ively, 


The casting of fly-wheels for ironworks’ use mainly is a fairly 
active branch of the heavy foundries in South Staffordshire. Few 
finer pieces of work of this class have been executed hereabouts 
than a wheel of over 70 tons which has just been run by Messrs. 
Taylor and Farley, of the Summit Foundry, West Bromwich, for 
driving a plate mill at the Consett Iron Company’s Works, 
Durham. cote be noteworthy was the whee] cast some weeks 
back by Messrs. ley, at — for Messrs. Isaac Jenks and 
Sons, of the Minerva Iron and Steel Works, Wolverhampton. 

In the present condition of the steel market the Corporation of 
Birmingham are expecting to obtain 1000 tons of Bessemer tram- 
bp Bae which they require upon terms that will confirm them 
in the wisdom of the policy of themselves constructing the tramways 
in the borough. The rails will be of girder sections, partly 7in. and 

ly Gin. , 98 1b, and 92 1b, to the yard. The fish-plates are 

0 be of steel, but iron is to be the material of the bolts, nuts, and 
rods, The points, some 120 in number, are to be of cast steel, 

4 cwt. apiece, ten uf them with movable tongues. Good work is to 
be put into the crossings, of which thereare sixty. They are to be 
ueaet out of solid rails, cold, and will be supplied by the Corpora- 


The Corporation of Walsall desire to pump the sewage on the 
portion of their farm to 18ft. above its natural level, and with this 
object they have determined to erect a turbine in the river Tame, 
ata sap close to the farm, to be worked by a weir. The turbine 
will be purchased from Ireland at a cost of some £200 or £300; 
but the most — part of the scheme is the laying in of the 
foundations. e bed of the river course, both above and below 
the weir, is to be shedded with brickwork. The total cost is 
some J estimated at about £700, but some members of the 
Council who believe that the employment of steam would be much 
more servi estimate that the expenditure will be consider- 
ably in excess of £700. The 


Committee, however, lay 
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great stress upon the economy in maintenance effected by water 
com with steam power. 

e Walsall Corporation have this week resolved to purchase 
a new steam roller at a cost of £500. 

There is no indication of the colliers’ strike in North Stafford- 
shire coming to an end at t. The strike hands profess to be 
as determined as ever, and the unionists are receiving 10s. each 
and 1s, per child per week as strike pay. 


NOTES FROM LANCASHIRE, 


(From our own Correspondent.) 

Manchester.--The resumption of business after the holidays has 
not developed any incr animation in the iron trade of this 
district. All through, the market continues in a depressed condi- 
tion, and low prices do not stimulate buying beyond absolute 
requirements. No far as pig iron is concerned makers are getting 
anxious for orders. At the local furnaces old contracts are rapidly 
running out, and as there have been very few new orders comi 
in recently to replace these, stocks are accumulating. Finish 
iron makers appear to be in a better position than the Pi iron 
makers. Although the amount of actual new business offering in 
manufactured iron is only small, there are comparatively few of the 
local forges that are not kept going, and some of the principal 
makers are fairly busy. The result is that whilst pig iron shows a 


_In the coal trade business generally is quiet, and many of the 

its are not working more than four days a week, The demand 

th for house fire and manufacturing c' of fuel is only very 
moderate, but the restriction of the output, caused by the recent 
stoppages for the holidays, has prevented any great pressure 
supplies vyon the market. With the exception of alittle giving wa: 
in a few cases on the extreme list rates for some classes of ro 
coals, prices are fairly steady, and the month closes without an 
material alteration in the actual selling rates. At the pit sane | 
best coal averages 9s.; seconds, 7s. to 7s. 6d.; common coal, 5s, 6d. 
to 6s, 3d.; burgy, 4s. 9d. to 5s.; best slack, 4s. to 4s, 3d.; and 
common, 3s. to 3s, 6d. per ton. 

eiesing continues quiet, with Lancashire steam coal delivered 
. - igh — Liverpool, and the Garston Docks offering at 7s. to 

s. 6d. per ton. 

Barrow.—There is no change to note in the hematite pig iron 
trade of this district. A general quietness reigns, and there does 
not seem any immediate prospect of a revival. Trade is much 
duller than was anticipated at this time of the year, especially on 
Continental and American account. The output of the furnaces is 
fully maintained, and there does not seem to be any disposition on 
the part of smelters to reduce it. Stocks are accumulating, but a 
— e proportion of the metal produced is being used by steel 
makers, ices have declined slightly; No. 1, 51s. 6d., No. 2, 
50s. 6d., No. 3, 49s, 6d. Steel makers are experiencing a much 
better time of it than iron smelters, as they hold orders which will 


decidedly weakening tendency, finished iron is generally being held 
firmly for late rates. 

A very quiet tone characterised the Manchester iron market on 
Tuesday. In pig iron very few transactions were , and 
sellers were open to book orders at lower prices than those ruling 
last week. Nominally quotations for Lancashire pig iron remain 
on the basis of 45s. for forge and 46s, for foundry less 2}, delivered 
equal to Manehester ; but makers finding that these prices do not 
bring forward business, are now open to entertain offers from 
buyers. District brands, so far as any actual competition for busi- 
ness is concerned, are still represented solely Lincolnshire 
makes, which continue the lowest priee iron in the market. In 
this iron there has during the week been a giving way of 6d. 
ton on forge qualities, No. 4 being now quoted at 44s. 4d. less 24 
delivered here, and on this basis moderate sales have been made ; 
but if the reports I hear can be relied upon this figure does not 
represent the lowest price some sellers are pre to take to 
secure business. Foundry qualities remain at 45s. 10d. less 25, 
with a small business doing. 

In the finished iron trade there is no material change. Although 
in one or two cases makers “pat orders coming forward more 
freely, business generally is dull. The leading manufacturers 
show no disposition to yield in price, and £6 5s, remains the basis 
for good local bars delivered into the Manchester district. Buyers 
do not pay this price very readily, and in some cases decline to 
place out orders, except at a lower figure, but it is only from one 
or two of the local makers that bars can be bought for less. For 
hoops quotations average £6 12s. 6d. for delivery —< to Man- 
chester or Liverpool, with sellers here and there at £6 10s. per ton. 

The engineering trades generally continue fairly busy. The 
indications of a decrease in the quantity of new business noticeable 
prior to the holidays do not seem to have developed into any 
serious falling off in trade. I hear of fairly good inquiries in the 
market, and except that prices have to be cut very fine to secure 
new a the prospects as to continuing activity in trade are not 
unsatis 

There is certainly no preeent prospect of any falling off in the 
activity which poe et the locomotive building trade of this 
district. I hear of one large firm turning out fourteen locomotives 
per month, with plenty of work in hand for some time to come. 
A large proportion of the work in this district is for abroad, 
and includes a considerable number of engines of special design, 
to some of which I have referred in previous notices, Messrs. 
Nasmyth, Wilson and Co., of Patricroft, amongst recent new work, 
have received orders from the United States for a number of loco- 
motives, which are to be constructed strictly on the American 
principle, with bar frames, cast iron wheels, steel boilers, and 
tenders resting upon two bogies. They have also in hand the 
construction of several specially dssigned locomotives for tramway 
work abroad. These engines are more powerfully constructed than 
is usual with tramway locomotives in this country, and weigh about 
ten tons each. They are made with 10in. cylinders, and are fitted 
with condensing apparatus, so as to avoid any nuisance from the 
exhaust steam in passing through the streets. All the valve gear 
is fixed outside the cylinders, so that it may be readily accessible 
when required, and the engines are cased in throughout down to 
the level of the line, all the moving parts being thus concealed, and 
the ends are rounded to enable the engines, which are of metre 
gauge, to turn within the of an ordinary tram car. 

e application of hydraulic power to the heavy class of 
machine tools is being developed in various directions, as its 
advantages over the ordinary gearing recommend it for different 
classes of work. A descripticn has already been given of the recent 
introduction of this method of driving at the works of Sir Joseph 
Whitworth and Co., for powerful slotting and boring machinery, 
and Messrs. Nasmyth, Wilson, and Co., have now in hand a shear- 
ing machine for cutting steel ingots 20in. by 6in., which will 
probably be the most powerful machine of the kind yet constructed 
to be driven by hydraulic power. The same firm have also in hand 
a pair of hydraulic pumping engines, which are being specially 
made for the Calcutta International Exhibition, and are designed 
to work in India in connection with the hydraulic cotton 
presses. The engines, which will be of 75-horse power combined, 
are constructed with the multiple pumps patented by Messrs. 
Nasmyth, Wilson, and Co. 

Following the recent Gas, Electric, and Engineering Exhibition 
in the St. James’s Hall, Manchester, a building trades’ exhibition, 
laid out on precisely the same lines as the one in London, is to be 
held during the ensuing autumn, and the Mayor of Manchester— 
Alderman Hopkinson—has consented to preside at the i 
proceedings. I understand the for space 
ensure a successful exhibition being held. 

An interesting subject for mining engineers is promised at the 
meeting of the Manchester Geological Society next Tuesday, when 
Messrs. Fleuss, Duff, and Co., of London, will exhibit in working 
order their breathing apparatus and lamp for penetrating noxious 
and inflammable gases, as used in the re-opening of the Seaham 
Colliery after the explosion of 1880, and which has recently been 
recommended by the Secretary of State for adoption in mini 
districts. A general discussion is also to take place on the use o: 
breathing apparatus for exploring mines after explosions. 

During the week a miners’ conference, claiming to represent all 
the “producing districts of the country, has been sitting in 
Manchester, and on Wednesday the question of restricting the out- 

ut was under discussion. A letter been addressed from the 
iners’ National Conference, held last month in Birmingham, to 
the Mining Association of Great Britain, asking that a meeting 
might be convened for ‘‘ discussing the desirability of arrangi 
some means of regulating the output and production of ali" 
but the council of the association replied that they were unable to 
accede to the request. This refusal of the masters to combine with 
the men in restricting the output of coal was received with any- 
thing but satisfaction by the conference, and resolutions were 
passed regretting the action of the Mineowners’ Association, es 
cially as ‘‘ the latent power of production constantly at the dis- 
of the owners has resulted, and is now resulting, in com- 
mercial loss and insufficient wages for workmen,” and that over- 
production being, in the opinion of the meeting, the bane of the 
coal trade, which, unless some steps were taken to prevent the 
same, ruinous competition would continue, profits would remain 
stationary, and wages in a low condition, the conference therefore 
restri e ow 0! e same to be brought about by each 
district in the best possible way.” 


keep them going for the remainder of the season, Certainly some 
f the orders are not what might be considered very remunerative. 
So long as the activity is maintained in the steel-making depart- 
ments it will be so much the better for the iron trade. Pig iron 
has suffered a slight reduction. Tin-plates are in fair request, 
Stee] is quoted at £4 15s. to L5per ton at works. The engineering. 
alice and other industries are quiet but steady. 


THE SHEFFIELD DISTRICT. 
(From our own ) 
Dr. WEBSTER, the United States Consul, in his report of the 


per | year ending September 30th, 1882—the American commercial year 


always closes on this date—gives some interesting information in 
regard to the effect of American competition on Sheffield trades. 
Dr. Webster states that the year has @ prosperous one in the 
Sheffield trades generally, the total value of exports to America 
having been greater than that of any year since 1874. The great 
bulk of the Sheffield trade with the United States is in the three 
great industries of Bessemer rails, steel, and cutlery. The aggre- 
te amount of the three for 1882 is 5,268,594°58 dols., against 
49,154°96 dols. for all other exports. The greatest amount in 
value of Bessemer rails sent to the United States in any Cy 
was in 1874, being 2,146,555°56 dols. The amount for 1 is 
2,011,720°80 dols. During the years 1876 to 1878 inclusive this 
trade was entirely suspended, and it was then considered probahle 
that from that time America would be able to supply their own 
demand. But the figures show that the export of rails for 1882 
nearly equals 1874, the year of largest ex of this material, and as 
Bessemer rails are at this moment less by more than one-half than 
in the year 1874, the quantity taken in 1882 must be at least 
double that of 1874. This very large demand for Sheffield rails, 
in addition to the immense production of American mills, indi- 
cates the nt vast a of railway building in the United 
States. ing to steel, affairs are different. In 1873 the value 
of steel —— to America was 3,267,879°66dols., against 
1,959,782 dols. in 1882—a decrease. The price of steel 
is almost the same now as in 1873, and the conclusion Dr. 
Webster draws is that in fine steels, which have hitherto 
been supposed to be procurable in Sheffield only, the United 
States manufacturers are showing increasing ability to compete in 
quality with the best makers in the world. This — a rapidly 
wing independence of a foreign market, and he finds a further 
indication in this direction as regards cutlery. The amount in 
value of cutlery of all kinds exported to the United States in 1873 
—the year of greatest trade—was 1,392,083°95 dols., as against 
1,297,091°61 dols. in 1882, showing a difference in favour of the 
United States of 94,992 dols. Dr. Webster adds:—‘“‘ As there has 
been no increase in our demand for Sheffield cutlery during the last 
ten years, notwithstandi our great growth in lation, 
and wealth, and consequently ability to purchase the of the 
world’s products, it seems certain that our cutlery manufacture 
must have greatly extended and improved in quality. It is evident 
that home makers are more largely supplying the home market. 
Still the fact remains that our country for Sheffield cutlery to 
the amount of more than 1,000,000 dols. annually. Now, ess 
the demands of the American people upon our own manufactures 
are 30 great that they cannot be supplied, as is the case with 
Bessemer rails, then the indication is there is a quality and finish 
in Sheffield cutlery that a large portion of Aseasienth buyers prefer 
and will have.” 

In the file trade there is no change. 
and there seems no chance of thei ing re-employed on the ol 
terms. In fact, a leading file manu‘ rer told me this week that 
it was the best thing that could hap; for him to have his men 
“out.” During the languid season he had been making more files 
than he wanted, with the result that stock had greatly accumu- 
lated; and he is now supplying his customers from the shelves, 
and can continue to do so for six months, Nor is his case an excep- 
tional one. 

At Barnsley a meeting of the miners’ representatives has 
resolved on carrying out the policy of restriction of output. This 
resolution has so frequently been resolved upon in the cold weather 
when restriction was ible, that it is hard to see why it should 
again be passed now that the warm weather is daily restricting the 
demand, and thus necessarily restricting the output to meet it. 
What is really aimed at is not restriction of quantity so much as 
an increase of pay for what is raised. It will take the colliers all 
their time to keep the 10 per cent. they got last year. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE Cleveland pig iron trade has been exceedingly dull during 
the past week. Very few sales have been effected, though mer- 
chants have been pressing iron on the market at 6d. -ton less 
than the rates which have ruled for two months. Makers are not 
anxious to sell, having orders on their books which will keep them 
going for a few weeks. At the market held at Middlesbrough on 

esday the tone was a little more cheerful, as exports during the 
last few days have been excellent; and it is now thought likely 
that stocks will show a decrease at the end of the month. Mer- 
chants offered No. 3 g.m.b. at 39s. 6d. per ton for age og and 


in warrants, though some 
anxious to sell. price is nominally 39s. 6d. 
per ton f.o.b. 

The stock of Cleveland pig iron in Messrs. Connal’s Middles- 
brough store has declined only 109 tons during the past week. 

The May exports from the Tees up to Monday night were as 
follows :—Pig iron, 76,851 tons; manufactured iron and steel, 
24,569 tons. In the corresponding period of May last year 65,047 
tons of pig iron were shipped. 

There is no new feature to report in connection with the finished 
iron trade. The mills are working steadily under the restriction 
arrangement, but so far it has not improved prices at all. 
orders are scarce, and market values less than before. Ship 
apap pa apd Cag 6d. to £6 7s. 6d.; angles, £5 12s. 6d. to 

5s.; and common bar iron, £5 12s, 6d. to £6 per ton, according 
to specification, all free on trucks at maker’s works, less 2) per 
cent, discount, 


| 
/ 
Bars made by Messrs. John Bagnall an ns, were quoted :— 
lin. to 6in. flat and from ,%in. to 3in., round and square, £7 10s.; 
6hin. to 9in. flat and 3fin. to 34in., round and square, £8 ; 4hin. 
and 4}in. ditto, £8 10s.; 43in. and 44in. ditto, £9; 4Jin. and 5in. 
ditto, £10; 5din. and 5}in. ditto, round only, £10 10s.; 5gin. and 
Shin. ditto, £11; 5gin. and ditto, £11 10s.; 5gin. and 6in. 
ditto, £12 ; 6fin. and 7in., £14; 7hin. and 7}in. ditto, £15. Horse- 
shoe and turning iron was £7 10s., and plate and fullered shoe and 
angle bars, £8. Best rivet iron was £9, and double best £10. 
Hoops of 14 to 19 w.g. were quoted £8. 
Girder, angle, tee, rivet, and similar iron for constructive pur- 

q 
some of them were firm at 40s. per ton. But little business was 
done even at the lower figure, consumers’ price being for the most 

art only 39s. 3d. per ton. 
| 
/ 
i 
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The whole of the plant at the Ferryhill Colliery 
was sold by auction on the 23rd ult., and brought 
good prices; merchants and colliery owners from 
all parts of the country being present. This 
colliery has been ilde for some years, owing to 
the slacknees of trade. 

A meeting of representatives of the Chambers 
of Commerce and Shipowners’ Societies of the 

of Middlesbrough, Stockton, Whitby, and 
artlepool, was held at Stockton on the 25th ult., 
to take into consideration “‘ Lloyd's” proposition 
to increase the number of members on the general 
committee. As at present constituted, the com- 
mittee consists of forty-one re tatives from 
all the ports in the United Kin . The b 


arranged. Prices are very moderate, and it is 
only with the exercise of a rigid economy that 
they are maintained at the paying point. 

The coal trade in the West of Scotland con- 
tinues active, the season turning out quite satis- 
factorily in a comparative sense, House coal is 
in better demand than is usual at this time of the 
year. There is an exceedingly active inquiry for 
steam coal at Glasgow, at firmer prices. The 
shipments of coals from the last-mentioned port 
in the course of the week include 1900 tons for 
Montreal, 1520 tons for Cronstadt, 800 tons for 
Gothenburg, 670 tons for Nantes, and 470 tons 
~~ Venice. The week's despateh of coals from 


is te be increased to fifty, and it i is proposed to 
allot the above ports collectively two representa- 
tives in: of one as at present. The delegates 
discussed the matter very fully, and decided to 
inform Lloyd’s committee that they consider the 
importance of the district now entitles it to three 
representatives—that is, two additional. 

The men employed by the North-Eastern Rail- 
way Company at their Gateshead Works have 
applied for an advance of wages. The mans er, 

ser taking time to ascertain the rates 
similar works in the district, says he would not e 
justified in ‘recommending that the advances 
should be given. The men are extremely dis- 
satisfied, asserting that they are paid less than 
the current rates at neighbouring works. They 
have not yet decided on their future course of 
action. 

The strike at the Eston Steel Works of 
Messrs. Bolckow, Vaughan, and 
still continues. There has been some 
of submitting the question to arbitration, but 
nothing definite has been settled. The men seem 
to be as determined as ever not to go to work at 
the reduced rates, and a good many of the best 
omg have left the district to find work else- 
where. 

The North-Eastern Steel Works at Middles- 
brough are now about ready to start. A quantity 
of basic pig iron has already been made for them 
by Messrs. B. Samuelson and Co., and Messrs. 
Stevenson, Jaques, and Co. are meditating enter- 
ing into the same special trade. But, unfortu- 
nately, the prices for steel rails are so low, that 
they can only be made at a loss, even by the basic 
process. Whether the directors of the new com- 
pany will make a start, and so help to run down 
the price still more, or whether they will be 
content to allow their new works to remain idle 
until trade improves, is not yet known. The 
latter course would be very tantalising to the 
shareholders, but perhaps might prove the wisest 
in the long run. 

The mill men employed by Messrs. Dorman, 
Long, and Co., of Middlesbrough, are still working 
on Mondays, notwithstanding the — 
arrangement agreed to by the Board of Arbitra- 
tion and adopted both by the Iron Manufacturers’ 
and the Ironworkers’ Associations. The puddlers 
still continue to refuse to work on Mondays. 
The price paid by the firm to their millmen for 
the concession is said to be an extra $d. per ton 
above country price on all tonnage rates. The 
result is considered by many a considerable blow 
to the authority of the Ironworkers’ Union, inas- 
much as it appears much less able to enforce its 
decrees than was previously supposed. 


NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE Glasgow pig iron market has been quiet 
during the greater part of the week, and prices 
have ruled low, the lowest point yet touched since 
the inning of the year baving, indeed, been 
reach But although prices are far from satis- 
factory, the business done is on an extensive scale. 
The shipments for the past week have been very 
good, and there is a pr t of large quantities 
of iron being sent abroad in the course of the next 
two months. Private advices from the United 
States are anything but cheering. Still, the iron 
despatched thither during the week shows some 
improvement, and it is believed that fair orders 

ill be forthcoming for delivery in July. There 
is an increase of 2s. 6d. in the freights for pig iron 
to the States. On Change in Glasgow there has 
been some talk of a work which has been idle for 
a number of years being started, so that the pro- 
duction of pig iron would in this way be still 
further increased. The considerable additions 
that have been made to the output in recent 
weeks will not add to the stock if the shipments 
should be maintained at about their present 
dimensions. Just now the consumption, home 
and foreign ther, carries off the current pro- 
duction, and the stock in the warrant stores con- 
tinues to exhibit a slight reduction. 

Business was done in the warrant market on 
Friday at 46s. 9}d. to 463. 8d. cash. On Monda: 4 
previous t tions were effected from 46s. 74 
to 46s. 10d. cash, also 46s. 94d. to 47s. one month, 
while the quotations that afternoon were 46s. 10d. 
to 46s. 8d. cash, and 47s. to 46s. 1ld. one month. 
On aes forenoon business was done at 
_ 8d. to 46s. 9}d.; and in the afternoon at 

46s. 83d. to 46s. 1d. Business was done on 
Wednesday between 46s. 7d. and 46s. 9d. cash, 
and 46s. iia. and 46s. 10d. one month, To-day— 
Thursday—transactions occurred at 46s. 8d. to 
46s. 6hd. cash, and 46s. 8}d. one month. 


The prices of makers’ iron are 6d. to 1s. lower, 
as follows :—Gartsherrie, f.o.b. at Glasgow, per 
ton, No. 1, 58s., No. 3, 54s.; Coltness, 62s. and 
54s. 6d.; Langloan, 62s. 6d. and 54s. 6d.; Sum- 
merlee, 59s. 6d. and 5l1s.; 
54s.; Calder, 60s. 6d. and 5is.; 
and. 49s.; Clyde, 50s. 9d. and 48s. 9d.; Monk- 
land, 486, and 46s. 3d.; Quarter, 47s. 6d. and 

; Govan, at Broomielaw, 48s. and 46s. 3d.; 
Shotts, ‘at Leith, 62s. and 56s.; Carron, at Grange. 
mouth, 50s. ly selected, Bz, Gd —and 48s.; 
Kinneil, at Bo'ness, "hes. 6d. and 47s. 6d.; Glen- 
, 54s. and finton, 
and Dalmellington, an 
f Middlesbrough t 
imports esbrough pig iron ai 
Grangemouth to date amount to 101,938 tons, 
showing an increase of 9999 tons over the quantity 
received in the same period of last — 

There ‘is a marked feeling of ulness in the 
demand for gcneral iron manufactures, alth “ 

works are all busy on contracts former 


th was close upon 6000 tons, while 
over 5000 tons were sent away from Bo'ness. 

The colliers of Fife are not satisfied with the 
answer of to their request for 
increase of 6d on their wages. At 
meeting of the » held at 
Dunfermline a few days ago, Rn Weir, the 
secretary, was instructed to write to Mr. Connell, 
the secretary of the Coalmasters’ Association, 

ressing upon them ‘“‘to at once reconsider their 

ecision, as the men are of opinion that the prices 
realised for all classes of coal are such as vad 
warrant the payment of wages at least 6d. 
day higher than the present rates.” It was 
resolved that in the event of the coalmasters 
refusing to reconsider their decision, the Wages 
Committee should meet at Dunfermline on “the 
9th June to determine what further action should 
be taken in order to enforce the advance sought. 

A threatened dispute in the engineering trade 
of Glasgow has been averted by a proportion of 
the masters conceding the demand of the men for 
a rise of wages, and the rest offering to com- 
promise the matter. 


WALES & ADJOINING COUNTIES. 


(From our own Correspondent.) 

Tr is satisfactory to learn that the preamble of 
the ‘‘Rhondda Valley and the Swansea Bay 
Railway ” Bill — been declared proven. The 
same success has also been gained by the Taff 
Vale porasey | with its Bill, authorising amongst 
other things the construction of a short line with 
the authorised new line of the Great Western and 
Rhymney to Cyfarthfa. The delay of the joint 
railway company in carrying out its new line has 
in all probability been due to this movement on 
the part of the Taff. Now the sooner both lines 
transfer their schemes from paper to sod the 
better. 

Extreme pressure continues to characterise the 
coal trade, and both house and steam coal are in 
remarkably good demand. I am informed that 
in two quarters of the house coal district notice 
_ been given of an advance of price. It is not 

xpected to be more than 3d. per ton, but this is 
acceptable. If the steam coal prices could also 
be lifted the foot rush of business would be 
more sati R the house coal 
advance, speculation i is rife about it. In previous 
cases house coals have advanced after an upward 
movement in iron, and it is discussed whether in 
this case it may not precede an improvement in 
that quarter. 

The French coal trade is not in a flourishing con- 
dition, but this is more than atoned for in the 

demand from other parts, Genoa, Cronstadt, 
Malta, and Port Said figuring well. Over 160, 000 
tons of coal left Cardiff last week, and the busi- 
ness at other ports was pecs Fm roportionately good. 
Swansea showed a f animation in 
—— fuel as well as or 7188 tons of the latter 
ving been cleared. 

The death = Mr. of Cwmavon, is 
announced. sj of this place was a 
fortunate hit oe himself, having realised a large 
sum by the undertaking. He was the first railway 
contractor in Greece, and an important under- 
taking of his was the construction of the Nile 
Bridge at Cairo. 

Local strikes are threatened. At Plymouth 
the contention between the men and employers 
continues. At Ynysfeis, Rhondda Valley, 600 
men are e ted to come out on strike this week. 
This is a doctors’ strike. There is also another 
threatened at the collieries of Nixon and Co., 
Mountain Ash. Here the colliers are divided in 
their selection of a doctor, over 1000 supporting 
one, and 150 another. The r tion now come 
to by the majority ata a meeting was to strike 
if their sel be n 

Still another toy of importance from the 
Rhondda district. The colliers are desirous of 
having a demonstration during the summer, and 
a proposition has been carried to invite Mr. Brad- 
laugh, or Messrs. Burt and Broadhurst to attend. 

There is not much change to be seen this week 
in the iron and steel es. Prospects are fair, 
but there is no marked animation. The most 
that can be said is that works are moderately 
busy, and some cegree of improvement has been 
given in one or two places by the better state of 
the tin-plate trade. One of the American organs, 
the Iron Age, suggests a restrictive tariff on tin- 
plate, so as to bring the American tin-plate 
duce up to a higher standard than it is now. d 
in thesame journal the English trade is charged with 
sending all their inferior plates to America. As 
regards Wales, there is a strong belief held here 
that the Principality is able to produce better 
plates than the Americans could, but it is admitted 
that the superior plates are now fewest. The 
— given are scarcely those for the best . 

The pressure to force prices down has 
so — that I am not surprised at a cry about 
q 

The difficulty at Garnant Colliery, Carmarthen, 
has been settled. 

The Dowlais tin-plate workers remain out, and 
at a meeting in Swansea this week it was resolved 
to continue relief, the impression being that if 
Dowlais succeeded in getting the reduction taken 

The Rhymney Iron Company inten’ g 
two pits shortly into the Brithdir seam. 

The Nantyglo and Blaina Company decided at 
a late meeting to pay off their 10 per cent. deben- 
tures. 

Great animation prevails at Cardiff. Two new 
steamship —— were started there this week, 
and a new is bein: ae to cost 
£30,000. The Liverpoo never 80 
prosperous, 


THE PATENT JOURNAL. 
Condensed from the Journal af the Commissioners of 


*,@ It has come to our notice that some applicants of the 


troub 
both to themselves and to the Patent-office officials, by 
giving the number the page ENGINEER at 


which the referred to, instead 
of giving the ae number ification. The 
mistake has been made by — at Tue ENGINEER 


Index, and A. there found, which only 
refer to the pages, in place of turning to those pages and 
Jinding the numbers of the Specification, 


Applications for Letters Patent. 
*,* When patents have been ‘‘ communicated.” the 
—— of the communicating party are 


22nd May, 1888. 
2537. Preventine Animas from W. G. Kite, 
Romford. 
2538. Scissors and A. Darlington. 
Choke Lamps, R. Crompton, London, 
an 
2540. Came Ovens, &c., J. Millington, near Wolver- 


hampton. 
2541. Kyirtrsa Macuinery, H. J. Haddan.—(W. W. 
Clay, Paris.) 
2542. Pencit Cases, H. J. Haddan.—(J. Knapp, U. 
2543. Incanpescent Lamps, B. Keeling 
J. D. Mucklow, London. 
2544. Maworacrure of Gas, 8. Pitt.—(B. J. Jerzman- 
owski, New York.) 
2545. Dentistry, 8. Pitt.—(C. M. Richmond, New York.) 
2546, Hammocks, C. E Jiester, Harrisburg. U 8. 
2547. Secvurinc Cuests of Drawers, &c., R. Mander, 
Birmingham. 
2549. aeasen Bars, 8. Davis, London. 
2549. Tannic Brack, W. G. Gard and T. H. Cobley, 
Dunstable. 
2550. Microruonss or TeLEPHonss, P. Jensen.—(L. M. 
Bvicsson, Stockholm ) 
2551. Fisnine Reets, D. Slater, Newark-upon-Trent. 
2552. Sizino J. Dugdale, Blackburn. 
DynaMo-ELEcTRIC Macuines, &c., T. T. Vernon, 
ttoxeter. 
2554. Spinwine Cotton, &c., G. A. Helliwell and J. H. 
Waller, Todmorden. 
2555. Hoipine Harts, A. Pyke, London. 
2556. Rivertina Strups, H. H. Lake.— 
C. Bray, Newton, U.8.) 
2557. Bansep Wire, H. H. Brooklyn.) 
2558. Macutnes, W. Thompson. 
Stevens, 
Borris, A. Horne and J. Mancor, 
vel 
2560. Huson Covers for Barces, H. Roscoe and W. H. 
Dugdale, Liverpool. 
2561. Gas Enarnes, L. H. Nash, 
2562. Manuracture of Gas, A. M. Clark.—(M. Gross, 
New York.) 
2563. Openinc Doors by Evecrricity, G. F. Redfern. 
—(A. Gautier, Cannes.) 
2564. Baturnc Heaps of Grit Boxes, P. Smith, jun., 
8. Ambler, and J. Lund, Keig 
2565. Feepixc APPARATUS for CARDING E. 
Edwards.—(A. Cremer-Pirnay et Cie. um.) 
2566. Sutpnate of Lime, &c., J. H. —(P. 
Journet, Paris.) 
2567. Preservine Foon, &c., J. H. Johnson.—(Liautand 
and Co., Nice, France.) 
23rd May, 1883. 
2568. Extracting Pararrine from Miverat Oit, &c., 
J. Siddeley, 
acuines, J. Foot and R. J. Foot, 
ndon. 
See Arc Lamps, P. Jolin and J. Parsons, 


2571. Cuenrtue, B. J. B. Mills.— <3 Baverey, France.) 
2572. Steam Generators, G. G. — Liv 
2573. Porous or Sponcy Prares, F. T. Williams and 
J. C. Howell, Liannelly. 
2574. Convertine ReciprocaTino into Rotary Motioy, 
Burt, Southampton. 
2575. of E. C. War- 
Harper, 
2576. FLoorinos, J. Garlick, Bir- 


2577. CELLULorp, &c., Baszs for Dentat Purposes, 
Cc. G. Hammersley. “(P. J. Lynam, Chili.) 

Steam Borcer Tvupes, R. Sutcliffe, Idle. 

2579. Evecrric Licntinec, W. Stroudley, Brighton, 
and E. J. Houghton, Peckham. 

2580. Expepitine the Loapine of Riries, 8. Pitt, 
Sutton.—({ 4. Thronsen, Amsterdam ) 

Stoprerixe Borries, &c., J. G. Van-der-Kaa, 


don. 
of Eartn, C. R. Dames, 


2583. Mercuant Bar Mitts, G. Hardingham. 
—(J. J. Roberts, Reading, U.8.) 

2584. Stream ENGINES, A. M. Clark.—(W. F. Goodwin, 
Stelton, New Jersey.) 

2585. SpRinc Beck.—(J. Soisson, Paris.) 


24th May, 1888, 


2586. Corsets, J. T. Hellier, G 


Evans, Blaenavon. 

2591. CoLourninc MATTER, D. Abel.—( Messrs. L. 
Durend and Huguenin, Bale, Switzerland.) 

2592. TeLepnonic G. E. London. 

2593. Steam Borrers, J. Wi ‘ham. 

2594. Paper Fasteners and Pas, W. J. Brewer, 


London. 
2595. Enornzs, D. A. and H. 
=. ES, reig, A. Greig, 


2596. Genzratine Stream, H. Ti; , Greenwich. 
2597. Macuines, W. E. 


= Wi w. ter, Orange, U 
RENCHES, wal 

Borris PPERS, W. W. Macvay and Sykes, 

2600. Tramways, A. H. Rowan, Westminster. 

Screen for THEATRES, &c., A. Clark, 


2602. Constructine Sups, T. H. Ball, Chicago, 
25th May, 1883. 
2603. Lapres’ Neckiets, J. Mason and T. Hambleton, 
Macclesfield. 


2604. Dovusiine or Twinine Yarns, &c., W. H. Jones, 
Middleton. 

2605. Curonocrapns, W. H. Stourbridge. 

2606. Ostarninc ArTiriciaL Licut and Heat, J. 8. 
Muir, London. 

Motes, J Newton and J. Leech, 


‘for Rusper Trres, T. Fox, 

2609. Neckties and H. G. Stiffe, London. 

2610. Sappies, O. Lehmann.—(W. Weissgerber, Verden, 
Hanover, Germany. 

2611. SADDLE Bars, H. Born, Hounslow. 

REGISTERING &e., Pravep at Carbs, G. F. 


2613. Traps for — and Inspectina Drains, F. 
Newman, Ryde. 

2614. Boats, W. R. Lake.—( W. Sims, U.8.) 

2615. Canpies in CanpLesticKs, W. R. Lake. 
—(J. F. Taberlet, Paris.) 

2616. Corset, W. R. Lake.—(/. 

2617. AUTOMATIC Latues, F, Wirth.—(&. H. Freter, 
Roedelheim, Germany.) 

2618. Propucine Warmth, &c., F. Wirth.—(M. Honig- 
mann, Aachen, Germany. } 


26th May, 1888. 

2619. Winpino Yarn, &c., J. Boyd, Shettleston. 

2620. Monsy Boxes, &c., E. A. and H. W. 
Herbst, London, 

2621. Exrractine Su_pHuRovs from the Fumes 
of Forwaces, E. A. Hanisch and Dr. 
M. Schr deder, Rosdzin, 

2622. Excavatine, &c., Sang. London. 


2623. MANUFACTURE of AIR Gas, G. Macaulay-Cruik- 
shank.—(2. C. Dizon, ) 
2624. Warcnes, W. H. —(A. Droz et Fils, Bt, 


Imier, Swi'zerland.) 
2625. PortaBie Forcss, W. , Birmingham. 
Movutpine Cray Ware, W. Crawford, Glasgow, 
am, Stockton-on-Tees. 
2637, Sarery Bans, R. W. Hunt, Scarborough. 
2628. &c., J. oa London. 
2629. Powsr Looms, 8. C. Lister and J. Reixach, 
Bradford. 
2630. RECEPTACLES Prepakine Foon, J. W. 


Butler, Blackhea‘ 

2631, REVERBERATORY SMELTIXG H. J. 
Haddan.—(R. P. Wilson, Cleveland, 

2632, Srrercuino and Drayixe Fasrics, B. Barlow. 

ROPELLERS, N. D. Sparta! verpool. 

2634. Apparatos for PLeatine, &c., O. McC, 
Chamberlain, Nottingham. 

2635. CoupLincs, A.M W. Fitch and EB. D, 
Grifin, West Bloom pila, U.S 

2636. Lirepoat, A. M. Clark.—(T. Hamilton, U.8) 

2637. EXPLosive Mareriars, W. R. Lake.—(J. Pichler 
and A. Fels, Vienna-Nevstadt.) 

28th May, 1883. 

2638. Screws, H. J. G, Halstrim, Koping, Sweden. 

2639, Contixvous Brake, A. Groth.— 
(D. V ‘an der Linden, Hoorn, nd.) 

2640. Suoemakers’ Lasts ‘and Suors, A. Stiirmer, 
Elberfeld, Germany. 

2641. CLEANSING and BLEACUING Corton, J. Imray. 
Koechlin, Paris ) 

2642. Bvt Fires, C. H. Brampton, Birmingham. 

Elliot, jun., aud T. A. Cunningham, 

tie. 

2644. Fastenino Device, H. J. Haddan.—(¥. Brunner, 
Limbach-Kreuzeiche, Germany.) 

2645. CenTRIFUGAL L Hattersley, 
London, 

Riries, éc., W. Field, Bir- 


2647. for INFANTS pos Invatip:, W. R. Barker 
and A. L. Savory, 

2643. MANUFACTURE of of Srrontia, &c, 
C. F. Claus, don. 

2649. Dryino Rags, &c., J. I 


orth, Batle 
2650. Castixes, H. H. e.—(J. Parks, U.S.) 


Inventions Protected for Six Months on 
Deposit of Complete Specifications. 
2544. Manvracrurine Gas, 8. Pitt, Sutton.—A com- 
munication from E. J. Jerzmanowski, New York, 

U 8.—22nd May, 1883. 
2545. Dentistry, 8. Pitt, Sutton.— unication 
M. Richmond, New Yorke 8.—22nd May, 


Cc. 

3. 

2546. Hawmocks, C. E. Hiester, Harrisburg, Pennsyl- 
vania, U May, 1883. 


2556. Riverrixa or Sertinc SHoe-Lace &c., 
H. H. Lake, Southam London.—A 
communication from C. Bray, Newton, Massa- 
chusetts, U.S.—22nd May, 1883. 

2588. Mercuant Bar G. G. M. Hard- 
ingham, Fleet-street, London.—A communication 
from J. J. Roberts, Reading, Pennsylvania, U 8.— 
23rd May, 1883. 

2606. Artiricia, Licur and Heart, J. 8. 

Muir, Highgate-road, London.—25th May, 1883 

2616. Corset, W. R. Lake, Southampton- waltiow, 
London.—A communication from I. Strouse, Ni 
Haven, U.s.—25th May, 1883. 


Patents on which the Stamp Duty of £50 
has been paid ty 


2111. Screw Prope.iter, W. H. Daniels, London.— 
24th May, 1880. 

2067, Fire Licuters, &c., H. C. Hill, London.—2lst 
May, 1880. 

Arna’ inoyer, Newcastle-upon- 

Tyne.—24th May, 1880. 


2106. Rutinc Paper, H. J. Haddan, London.—24th 


May, 1880. 
2185. for Crusuino, &c., G. E, Sherwin, 
Birmingham.—28th May, 
— Macurngs, W. R. Lake, London.— 81st 


1880. 

the Mourus of Bags, L. Planche, Paris. 
May, 1880. 

2661. Voture Sprixos, T. Brown, Newburn. — 3rd 
June, 1880. 

2390. Worxixo Rattway G. K. Winter, Chis- 
wick,—12th June, 1880.. 

Bort.es, D. Rylands, Stairfoot.—24th 


ait, W. Morgan-Brown, London. 

fay, 1 

2122. Hypraviic Steerine Arraratus, A. Lafargue, 
London.—25th May, 1880. 

2159. Shackleton, Bradford. — 27th 


May, 1880. 

= upepes, C. R. Garrard, Uxbridge.—27th 
lay, 

2168. Grain Ww. R. 


London. — 27th 
2178. — old 
Cuorn, C. F. Leake, Staines.—8th June, 
Coxvertine into Bruuets, &c., W. R. 
Lake, London.—15th June, 1880. 


Patents on which aap. Stomp Duty of £100 


2556. Dinect-actina Steam &c., T. Parker and 
P. A. Weston, Coalbrookdale.—20th June, 1876. 
2193. BotrLes for AERATED Liquips, H. Codd, London. 
—24th May, 1876. 
Woot, J. H. Johnson, London.—2nd 
‘une 
2685. Puriryise Svuaar, &c., J. Duncan and B. E. R. 
Newlan on.—29th June, 1876. 
2183. Liquips and Genrratine Stream, 
. Roeckner, Newcastle-upon- May, 1876. 
2199. May, Brias of Hats, T. Lees, Stockport. 
ay, 
2268. Co: LoUR Printina, &c., W. Brookes, London.— 
80th May, 1876. 


Notices of Intention to Proceed with 
Applications. 


(Last day for fling opposition, 15th June, 1888.) 
5988. Frineproor Boxes, &., W. R. Lake, London.— 
at from M. Merrill &J. Nolan.—12th December, 1882. 
830. Groywes for Raisina ForesHores, A. Dowson, 
London. —20th January, 1883. 
831. Courtine, &c., Ramway Trucks, J. Darling, 
Glasgow.—20th 1888. 
383. Mats, E. London.—A com- 
munication from C. ht.—20th January, 1883, 
848. Votraic Batteries, R. H. Courtenay, on. — 
20th January, 1888. 
849, Apparatus, C, A. Teske, Wandsworth, 
—22nd January, 1883, 
855. SounpDING am E. F. R. Boehm, Manchester, 
Com, C.W. 


857. DYNAMO-ELECTRIC MACHINES, 
—Com. from H, R. Boissier, Ja 1888, 


lasgow. 
‘ber.—(R. W. Taylor, 
er, Ouray, 
2588. Steam Encines, A. Hoyois, Clabecq, Belgium. 


1, 1883. 


867. Impurities from ‘OOL, 
J. don.—A communica‘ 
Fernau and Co.—238rd January, 1888. 

869. Gas Burner Apraratos, G. 8. Grimston, Brockley, 
and A. 8. Bower, Saint yy ee January, 18838. 

871. ELxorric A. E. Swonnikoff, London.— 

January, 1 

878, INDICATING the “Names of Srations in Rarway 

Carriages, H, B, Palmer, Luhdon.—28rd January, 


878, SPRING Moror Apparatus, W. R. Lake, London, 
—Com. from G. Stites, R. Nga 8. Austin, J. Van- 
note, H. Donnelly and Mace.—28rd January, 1883. 

455. HoLpina T. H. Harper, Redditch.—27th 


Wirth, Frankfort-on-the-Main.— 
A from Messrs, Dick and Kirschten. 
—27th January, 1888. 

488. Surrace Conpensers, H. Guy, Isle of Wight.— 
January, 1883, 
578. Sawina, &.,, Stone, P. Gay, Paris.—2nd February, 


610. Gas Apparatus, F. A, L. de Gruyter, 
Amsterdam.—5th February, 1888. 

Press, H. Luetke, Berlin.—6th 

700. RatLWay Cuams, J, Lindley, Walkley.—8th Febru- 

754. W. H. Bailey, London,—l0th Febru- 


765. Corzox Szxp, F. 
from T. Taylor.—10th February, 1 


A communica‘ fron Urbain.— 
12th 


778. Breap, H. H. Lake, London.—A communication 
from T. Montérichard.—12th February, 1883. 

820. NG W. R. Lake, London. 

&., Morons, G. M. Capell, Northampton.— 


= VALVES, H. Coley, London.—27th February, 
1123. Maize Srarcn, J. M. Harley, Paisley.—2nd 
March, 1 


1487. VENTILATING rae E. P. Alexander, London.— 
Com. from L. G. Fisher, jun.—19¢h 188 1883. 

1865. VoLCANIsED INDIA-RUBBER, A. H. H 
—12th April, 1883. 

Ang Borrixs, N. Thompson, London.— 


2052, Meratuic Roorixe, &c., R. Hudson, Gildersome. 
—28rd April, 1883, 
om. — H. Fawcett, Kidderminster. — 24th 


p and Mixcina Apparatus, H. Davidson, 
Lendon.—27th April, 1883. 
C. H. Bartlett, Bristol — 


1 
2168, RoLuERs for TextiLe Marerizs, W. R. 
on. E. Mehl. —28th April, 1883, 
2174. Rouixo of Iron, &c., B. Walker, 
OTECTING PLaTes, J. 
80th April, 1883. 


(Last day for filling opposition, 19th June, 1888. 


organ- Lon. 
don.—Com. from H. Martini —11th January, 1883. 
866. Bracevets for Groves, A. Watson, London.—23rd 
Wings for Onin Lines, &c., G. F, Smeeton, Hali- 
. Wires for 
fax.—23rd 1883. 
Power, 8. Hart, Hull—24th January, 


886. Hats, G. A Btockport.—A communication 


from G. lanuary, 1 
393. A. J. Janu- 


396. 1 Purine Corrze Berriss, W. Walker, London.— 
A comm tion from M Irmaos,—24th 


January, 
6. 
Speckhart and H. Wied- 
mann,—25th January, 1883, 
417. Apparatus for Scrapina, &c., Poratozs, T. Mar- 
shall, London.—A \ communication from J.B. 


—25th Jan 
418. W. and ©. Turner, 


883, 
428, Foaxace Bans, J. Ch ‘ubb, Clifton, —26th Janu- 
Exrractine Apparatus, T. Rowan, London. 


—26th January, 1883. 
437. Tune Scrapers, W. 8. Turner, Walworth.—26th 


R. Blake,—27th Jan’ 
454. for Iyprcators, W. P. 
R. 


Liv —A communication 
Howe L. Clarke.—27th January, 1883. 
479. for for Oats, &c., G. Perrott, Cork.— 


29th 

404. Ska: K. Dutton, Manchester.—A communi- 
cation J. Sieper.—30th Jan 1883. 

499. Are and Gas Motors, G. W. Weatherhogg, Wands- 
worth.—30th January, 1883. 

533. Kwrrrine H. B. Barlow, 
Com. from O. Cazeneuve,—81st January, 1 

534. Stanps for Vesseis, F, A. Colley” ley and J. 
eld, January, 1888. 

ETALLIC H. Ferrer, Balsall Heath. 

February, 1 

577. wr Spraits of M. Bauer, Lon- 
don.—Com. from J. A. —2nd February, 1883. 

584, ie H. L. Doulton, Lambeth.—2nd Febru- 


—Com. from frou 


660. ComBusTIBLE CARBONACEOUS Mate- 
RIAL, W. R. Lake, London.—A communication from 
J. ©. Cooper.—6th February, 1883. 

H. H. Lake, London.—Com., 
from H. Rounds and R. Noye.—12th [Le 

794. Macarne, W. R. Lake, 

Oom. from 0. Carpentier.—13th February, 1883. 

869. Breaxine, &&., TEXTILE MArERuts, B. J. B. 

Mills, London.—A communication from N. de Landt- 


—A communication from W. M. Cam; E. W. 
Bond, R. Bro . D. — and C. Detrick.— 
20th February, 1888. 

925, Burron F J. , London.—A com- 


munication from A. 1883. 
981. Lirrs for Wargnouses, A. B, Dansken, 

—23rd February, 1883. 
munication 1 

1000. and H. MacColl, 


1.—24th Fi 1888, 
1116 Steel and H. W. Whitehea 
Leeds.—Ist Ma » 1883, a, 
1295. INFLAMMABLE Gases, A, R. Molison, 


Swansea.—12th March, 1883. 
1501. Drivine Tram-cars by Gas, R. M. Marchant and 
LWAY COUPLINGS, Roberta, bridge 
Wells,—4th April, 1888, 


THE ENGINEER. 


1915. Cortars for W. Jackson, Kingston- 
-Hull.—16th April, 1883. 

1 ELecrricaL HEATING APPARATUS 

LEANING FILrErs, 

London.—24th April, 1883. Perret 

2087. Memprangs, C. D. Abel commauni- 
cation from Breyer. A 

2120. 

archant, London.—26th 1888. 
2126. Wares, F. Atkins, London.—26th 


1883, 
= Lamps, L. G, B. Arrighi, London.—28th 
21 E, Ayrton and J. 


Lo 4 

Borers But tt, Sutton.—A communica- 
tion from L. Schutte. April, 1883. 

2544. Gas, 8. Pitt, Sutton. vee | communication from E. 
J. Jerzmanowski.—22nd Ma: , 1883. 

2545. Dentistry, 8. Pitt, on.—A communication 


from C, M, Richmond,— Ma; 


May, 1883. 

2561. Gas Enarves, L. H. Ni Brooklyn, 

U.8.—22nd May, 1883. 

2606. Oprarnina ArtiriciaL Licut, J. 8. Muir, Lon- 
don.—25th May, 1883, 


Patents Sealed. 
(List of Letters Patent which passed the Great Seal on the 
25th May, 1883.) 
5624. Optarsinc Exastic Force, J. Graddon, Forest 
Hill.—27th November, 1882. 


5651. Composition for Covan, P. F. Vander- 
steenstraa’ mdon,—28th 
, Barnes.—28th No- 
5657. Macuings, F. Cutlan, Leicester.— 
28th November, 1882, 
&e., Carriace E. Clennett, 
Hartlepool. — 


6000 &e., J. Blyth, 
EASURING, LECTRIC 
—29th November, 


Glasgow 88! 
Doves to Form Loaves, J. Melvin, 
w.—29th November, 1882. 
sore &ec,, 8. Wells, London.—29th 
5079. Suirs ot ‘wan, J. D. Barker, Somerset.—29th 
November, 188: 
Monry H. T. Davis, 
Newington. m.—29th November, 1882. 
5707. Wueets for J. Simpson and 8. 


Faw ye 1882. 
5720. Raruway Sieepers, J. C. Bunten and A. Russell, 
December, 1882. 
5749. Mawuractore of Cuarns, &c., W. E. Gedge, Lon- 
S754. Switom, G. W. Bayley, Walsall. 
LECTRICAL SwitcH, 
2nd December, 1882. 


5765. TReaTina SuBSTANcEs ANIMAL and 
W. C. Clennell, London.—4th 


December, 

5798. 8 K. Ibbetson, Southsea.—5th De- 

5805. for Rar.way Porposes, W. R. Lake, 
London.—5th December, 

5832. Srzam GENERATORS, W. R. Lake, London.—6th 
December, 1882. 

5867. ORDNANCE, A. M. Clark, London.—8th December, 


1882. 
5911. Pumps for Conpensino, T. F. Stenson, Hands- 
worth.—11th December, 188: 


5656. Srzam Borer, H. 


er, li 
A. B. Cole, Coventry.—13th December, 
6090. &c., F. W. Hemming, London.—20th 


December, 

232. CARBONATE of Srrontia, D. Urquhart, London.— 
15th January, 1 

846. Yarns for Weavine Fasrics, G. Eaton, Man- 
chester.—20th January, 

898. CONDENSING APPARATUS in STRAM Sars, J. 
Tweedy, Walker.— 19th February, 1883, 

1201. Rore Traction Tramways, C. F, Findlay, Lon- 
don.—6th March, 1883. 

1271. Recerrac.es SaniITARY Cc. K. Law- 

, Manchester.—9th March, 1883. 

1353. ‘Leap and Penoits, T. Lehmann, Lon- 
don.—138th March, 1883. 

1363. Maxuracrure of Cement, &c., J. Imray, London. 
—1l4th March, 1883. 


29th May, 1883.) 

5698. Dyerne ANILINE jun, 

Milnsbridge.—80th , 1882. 

Parser Purp, &c., P. Jensen, London.—30th No- 


er, 1 
APPARA G. E. Va London. 
—30th November, 1882. 
Paper, W. C. Horne, Old Charlton.— 
November, 1882. 


STOPPERS, D. J. Morgan, Cardiff.—lst De- 
cember, 1882. 

5726. WINNING Coat, &c., E. Warre and T. W. Salmon, 
Eton.—1st December, 1882. 

5781. Actions for PIANOFORTES, T. C. Dauncey, Stroud. 


—Ilst 1882. 
5756, Bricks, &., W. Foot, Wellington.—2nd December, 
5757. InsuLaTep Execrric Conpucrors, E. T. Truman, 
mdon.—2nd q 
5759. Gilbert, London.—2nd De- 
er, 
Guz, L. A. Groth, London.—5th December, 


5787, Exrractina Om &c., L, A. Groth, 
London.—5th December, 1 
5788. rot Fisu, &c., L. A. Groth, 


Lon 
Hoxpers for Lamps, T. Carpenter, Bir- 
—6th December, 1882. 
5876. VENTILATING BurLprNas, T. H. Thompson, Man- 
—9th December, 1 


chester. 
5918. Maawesia Sau-ts from, F. Wirth, 
RICYCLEs, er 
Nottingham.—13t4 December, 1 
6941. SuRFacinc MacuHINs, Berlin.—18th 


December, 1882. 
6068, OPEN Stoves, E. R. Hollands, London.—1l9th 
December, 1 


6095. Piz Fasrics, C. D. Abel, London. 
—2lst December, 


6098. MACHINES, B. J. B. London.—21st 


December, 1; 
6100. CuxtIvaTiNG Lanp, and G. 
, Edin’ h.—2lst 1882, 
6110. for PERMANENT WAY, W. P. Thompson, 
Live: 21st December, 1 
6144. WaTer Heaters, i "McDougall, Chadder- 
er, 


ton.—28rd 
6198. of Enoixes, W. Hurst, Roch- 
dale. December, 1: 


882. 
70. Onank Suarts, G. Allibon ‘and T. Turton, Liver- 
—5th January, 1888. 
188, VaLves and VaLve Gear, J. Aimers and J. Tin- 
line, Galashiels.—12th January, 1 
er | 674. A. Burdess, Coventry.—2nd February, 


1124, Gear to A. Burdess, 
Coventry.—2nd March, 1883, 

1154. Smoketess Stoves, R. E. Cox, London.—8rd 
March, 1888. 

1262, ApsusTING AXLES to Bearings, J. A, A. Buch- 
holz, London.—8sth March, 1883. 

1804. HorstsHoxrs, H. J. Haddan, London. — 12th 
March, 1888, 


1881. for Convertinc Morton, 8. Pitt, 
Sutton.—18th March, 1888. 

1888, Borron Hove Feeprne for 
a A. W. L. Reddie, London,—13th March, 


Z. and V. 8. 
1407. TreatTine Orgs, T. Bowen, Londen. March, 
1 


1415. Lavine Our Aro Curves, A. Haman, 
San U.8.—17th March, 1883. 
1509. Inon and Srezt, T. Griffiths, Abergavenny.—22nd 


Commutators, 8. 


1616. Pweumatic SIGNALS for Raitways, E. M. Chase, 
U.S.—80th March, 1883. 


‘List of Specifications during the 


4649, 8.; 4651, 2d.; 4662, 4d.; 4666, 4d.; 4672, 2d.; 
4673, 6d.; 4674, 6d.; 24.5 4677, 24.5 4680, 2d.; 
4682, 2d.; 4686, 4694, 6d. 


6d. 
4747, 2d.; , 2d.; 4750, 2d.; 4751, 
4756, 3 4757, 6d.; 4758, 6d.; 4 3 4760, 
4766, 3 4769, 8d.; 4770, 6d.; hi) he 477 
4788, 4908, 6d.; 4913, 4d.; 


4d, 
5517, 4d.; 5605, 10d.; 12, 6d.; 215, sods 3 289, 4d.; 
6d.; '380, 6d.; 575, 6d. 


on roel forwarded by post from the 
ce on of amount of price and 
postage. Sums exceeding 1s. must be remitted 7 
igh Holborn, to Mr. 
P gs, Chancery-lane, 
ABSTRAOTS OF SPEOIFIOATIONS. 
Prepared Tur 
1e.—5th A t, 1882. 6d. 


ternal 
with spur segments on each side concentric with the 
axis, is nee, and the internal and external seg- 
— alternately gear with pinions on the hook’s 

les, which are thereby caused to rotate in = 

ite directions to twist and untwist the hanks. 

hoaks are caused to dwell after each movement by 
means of curved surfaces, which prevent the —— 
of the pinions. The hank is removed from the hooks 
by fingers attached to a travelling apron. 


4589. Manvracrore oF Ww. Clarke, Birming- 
ham.—23rd September, 1 2d. 

Tho object 1s to treat’iron while in the puddling 

so as to clean it from all 
uality, and increase its bulk. For this 

mistore, of 3lb. Tafna ore, 8Ib. Pal tron 
pyrites, 40z. of wood sawdust, and 8 oz. bay or i. 
salt, is ‘sdded during the puddling. 


4631. Crank For Bioyotzs, dc., F. G. 
Hill,—29th September, 1882. 


ding lever The 
ordinary crank crank is and a lever 
bearing to its uj end, w 
rete tas is a segment of a circle, which runs 
in a slot or between rollers, the slot being held 
by a projection from the end of the fork. 
4641. Pite 7. F. Firth and F. 
Farrand, Heckmondwike.—20th September, 1882.— 
(Not vroceeded 
A heated roller, with any desired pattern engraved 
thereon, is pressed on t to the pile fabro, and the part 


afterwards 
doprowsed paris are then caused to rise aguin by the 
quid or vapour. 
4649. ORNAMENTAL C. Jackson, Notting- 
ham.—30th r, 1882. 


The ing frillings 
or other edges. “a brass roller is mounted in 
nuts, ind ese brass roller is a ged gas- 
a 8 a carrying tw 


eath 


of an ext 


each 

e shafts in 

them are guides, 
traversed by a grooved pattern 

4651. Artiricia, Licut FoR Puxorto- 

oraPHine, &c., J. Y. McLellan, Glasgow.—30th 

September, 1882.—(Not with.) 2d. 

how oe in burning pieces of magnesium in a 
be filled with oxygen. 

4662. Courtine AND Uncouptine Raitway Car- 

Richardson and C. Greenwood, Harro- 

th September, 1882.—(Not proceeded with.) 


This ee we use of a pivotted hook with an 


contact with an eye 
on the next vehicle, raises the hook until its nose 
me such eye, when the hook drops therein. Side 
levers 


serve to remove the hook for weeepiiie, 


of blades, 
a stud or truck 


Looms For WEAVING CaRPETS, VELVETS, PLUSH, 
&c., J. B. Alliott, Nottingham.—(A communication 
from J. Wade, New York.—({Not proceeded with.) 2d. 
relates, First, to animproved wire motion, 
whereby control is obtained over the wires from the 
point of withdrawing them from the fabric to the 
to dri looms ion to an 
roller for taking up the woven fabric. 


4672. Peat Foust, G. Wilson, Kent.—2nd October, 1882. 


with.) 2d. 
The yoat proseted an oven, where it is subjected 
to the action wh stirrers, an pure 
charcoal, to which a solution o cate of soda, 
a give, or other glutinous body is added, and the 
whole formed into balls in a ble press. 
4678. Courtina For Raitway R. Stone, 

—2nd October, 


2. 
At one end of the vehicle A is a coupling hook Al 
hinged to the draw bar Bl. Below the hinge O is a 
eo pivotted to the draw bar B!, and capable of 
80 0 ited by the lever E pivotted at E 
end wall of the vehicle A as either to bend ae ae 
underside of, and accord to a horizontal 
1, as the lever El 
vehicle B, as also to one 
end of may vehicle open to that at which the cou 
ling hook is carried, is attached a crosshead or claw 
kines at D! to 2 draw bar B®. On the sufficiently 


coupling hoo e ion shown, the 
outward end of the bing i or claw D enters the 
recess I formed in the at or tappet M hinged to 
the Lt hook A: the vehicles remain 
uncoupled. To connect the vehicles the lever E is 
actuated to cause the plate C to raise the coupling hook 


close of head or claw D 
is the hinge by contact of its 
outer end the hook A, over end ” which the 


pi 
By drawing out the winding button the hands are 
moved in cither direction, an it the 
button returns to its normal 


Rattway Brakes, J. 
2nd October, 188 


4681. Dovsiine on Twistina Yarns, B. Dyson, near 
October, 1882.—(Not proceeded 
with. 

This re’ to improvements in open | or twist- 
ing pe se for facilitating “ when the 
cops are empty, and it consists in aishit Gro or 
more creels in mules and arranging them so that the 
cops are v 
4682. Looms ror Wravine, J. H. 

roceeded with 


the 
om to means for preventing the oil for lubricatin, the 
crank shaft getting on the surface of ‘the healn pulley, 


4685. Larnes ror Turnina Suarrs, W. Allan, 
way —2nd October, 1882.—(Not proceeded 
wi 


Two headstocks can move along and be locked in 
desired placed 


tions on a bed, and between them is 
the m to revolve the shaft to be turned. Two 
or more tool slides are mounted upon the bed, so that 
both ends of the shaft can be operated upon simul- 
eously. 
4607. Maxine Gas, A. Wilson, Staffordshire.—8rd 
October, 1882. 10d. 


residue from “the appara’ According 

ment screws are ———- above the hearth, which 

an extension with an inclined side, so as to form a 
chamber which is with water, in which the 
. Into the water a plate dips to 
form a trap, so that while the ashes are forced up and 

nee uttosteal daft blast of steam and air the 
central tuyere may be anal to revolve. 


4698. Soom, H. C. Bull, New York.—8rd Octo- 


disc Lig Also to an 

levice. 
4'700. Sroves, FrREPLACEs, AND KiTcHEN Ranaes, 8. 
October, 1882.—(Not proceeded 

wi 
This consists in the use of gratings in the flues of 
to prevent loss of heat through excessive 


spring mattresses unnecessary. 


passes into ular rail, and is rivetted. The rail 
rests upon the mee when the parts are A second 
feature is a spring bottom for beds, which is also 


applicable as the bottoms or backs of chairs or sofas. 

4'709. ConcENTRATING Acip, A. J. Boult, 
8rd communication 
wen Gridley, Brooklyn, proceeded 


tod in eat iron weasels tn such a manner that the 
based upon the that 
Beaumé at 60 deg. Poh. has tt or no action on 


Rattway Wacon oR Courtine, W. 
nson, Liverpool.—8rd October, 1882.—(Not pro- 
with.) 2d. 


The coupling has one or more joints with a 
preventing the links rotatin ~ A beyond 180 deg. 

are coupled by thro’ k one oe tive, 
so that it stands up against the wagon, ae on coming 
in contact with another ‘on it will be caused to 
fall on to and engage with its coupling. A bar over 
the buffer serves to knock up the link for uncoupling. 
4711. W. Briscall, —8rd October 

1882.—(Not proceeded with. 

This to velocipedes ‘one wheel in 
front and the other wheels in the rear, the object being 
to enable them to be easily ridden round corners, and to 
so form the same the of rider will 
not be disturbed in over uneven — oe. The 
of the hind whacle jointed to the bone, 80 
that it may stand at any angle thereto. 


859. Fasrenines for Stay Busxs, &., F. R. Baker, said outer end of the crosshead D passes, and guided 
Birmingham.—22nd January, 1888. in the split flap or tappet M, engages with the 
861. Exzcrrio Lamps, H. H. Lake, London.—A commu- hook A. To disconnect the vehicles the plate C 
moved back to the potee. shown, and the yehicles - 
are made to momentarily upproach each other, still 
4 
1883. 1564. Macuines, W. R. Lake, London. > 
—27th March, 1888. io 
oie 3 
Ys = 
>G 
25) 
4704, 6d.; 4709, 2d.; 4710, 2d.; 4711, 2d.; S 
4718, 6d.; 4715, 6d.; 4716, 2d.; 4719, 2d.; 4 si Y 
4728, 24.; 4724, 6d; 4726, 6d.; 4727, 6d.; 
4783, 6d.; 4734, 4d.;_ 4786, 2d.; 4787, 4d.; 
\ 
more nearly to counteract the tension of the ee, 
The hook A! then becomes free from engagement wit. 
the crosshead D1, and depends downwards from the 
—_— O. The lever E is actuated from the side of the 
vehicle. 
4675. Keyiess orn Warcuss, 7. 
Waller, Coventry.—2nd October, 1882.—{Not pro- 
ceeded with.) 2d. . 
A small piece of steel is attached inside the case to 
the winding stem and acts as a lever upon the movin 
Bickle, Fitzroy-square.— 
\ oceeded with.) 2d. 
relates to a brake block which acts partly on a > 
of the rotating hooks, and to effect the removal of the —- of the periphery of the wheel and partly upon 
The object is, First, to put into cloth the same 
number of picks per inch throughout all its length, 
Pe and it consists in the use of mechanism for causing 
all the weft threads to be beaten up equally by the 
slay, by causing the cloth to slacken when the loom is 
anuary, 
399. Coatine for Warerrroorine, L. A. 
a aoe name from B. Belle- This relates to gas producers in which a central 
407. Opgratinc Tramway Pornts, F. A. Abeleven, tuyere is used in conjunction with a solid hearth, and 
Amsterdam.—25th January, 1883. with which the inventor combines mechanism for 
This relates to a tricycle a coilapsible 8 
and seat-supporting device, and provided with differ- 
January, 
447. Screw Macurves, F. J. Cheesbrough 
Liverpool.—A communication from 8. A. Davis and ° 
R. Blake.—27th January, 1883, 
448. Screw Sweporne Macuines, F. J. Cheesbrough, 
Live’ 1.—A communication from 8. A. Davis and 
draught. 
4'702. Bepsrzaps, Sprrsc MarTrresses, 
anp Pittows, Lowry, Salford.—3rd Octobder, 
1882.—(Not proceeded with.) 2d. 
This consists in introducing suitable springs between : 
4'704. Merattic Frames ror Furniture, &c., B. J. 
La Mothe, M.D., New York.—38rd October, 1882. 6d. 
The frames are made of tubes and bars of metal 
jointed at the places where they fold. One feature 
relates to a hinge formed with straps, one of which 
eer.—16th February, 1888. 
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e713. Euxvarons For Loapine aNnp 
Vussxts, &c., W. Clark, London.—Srd October, 1882. 
a communication from A. D. Fox, New York.) 
This relates to endless chains of buckets, and con- 
sists in means for adjusting, 


The objects are to enable 
higher speed with perfect 


ity of , and allow the to be made 
Tater. A is formed right at top, besides 
at the in the 


superheated ; the method 

ing the tubes PR and & by manne of the bottom Pate 
arrangemen: 

and the bottom plate 
heater E. 


“ras. FORYACES AND APPLIANCES FOR BURNING 


a. MACHINERY FOR THE MANUFACTURE OF ELASTIC 


applicable ic 
fabric sn the uso of clamps, by 5685, a D. 1881, and it 
consists in the use cen means of which the 
fabric is crimped 


4726. Door or LatcH 
London. —4th 


which it 
can be drawn back. The of the bolt is bevelled 
and when the door is closed it rides up an incline on 
the check bar and passes through the Lage and of the 
pear. 


4727. Sewers axp Drains, W. A. Barlow 
ee th October, 1882.—(4 communication from 
enry, 


a} or use sewers con 

houses to main sewers, the being to allow the 
matter to enter the latter, but prevent it re-entering 
the branch sewers. A hinged lid or door works over 


branch sewer, such lid balanced by a suitable 
weight. 
4730. Cuminc Crocs, W. R. Lake, London.—4th 


October, 1882.—(4A communication from J. Linda 
consi 
consists 


and train of — thereby constructing the 
spring and tain with of three main 
springs and attendant 


4783. Process ron THE InreoraL EXTRACTION OF 
THE CONSTITUENT 


eated 
waste heat from the furnace, such boiler unicating 
of a condensing column. The 


Thirdly, toa 
suppressing 


4736. Preventine THE RapiaTion or Heat FROM 


The or first with any 
non-conducting com 


ordinary 
tion or material, then with a 


the case, so that when the pen isin use the 
fingers will rest on the lever, and so foree the valve 
from its seat over the hole, and thereby 
to enter. A spring tends to keep the valve to its seat. 


allow air 


a special disposition of 


5th October, 1 


—(Not — 


so arranged as to contain four for two equi- 
rales, one such in ‘etch 
move by a weight on an arm arranged 
tipped over at in and out stroke. 
4760. Horsrts ror W. 8. Jones, 
Warrington.—6th October, 1882. 6d.” 
the use (in a single hoist) of one 
, lowering, and 


© ropes only are 
throwin; ef the winding mecheniam ix gear also 
htens the driving belt, and thus enables it to have 
afirmer grip. The levers of the brake and hoisting 
are connected by pins and slots, so that the action 

ws the brake 


throwing forward tightens the t and ensures a 
firmer grip. The moment the actua‘ — or 
ws itself 


out of gear am d brings the brake into action. mi 
fulorum of the brake i adjustable so so that the brake 

can be altered and wear taken up. 


‘motion to slide by 
giving motion to a 
blr of the lock, so that the week 


The ie and eye are formed without any welding 


metal, and there is 


BE 


[ 


mentation to 
for leather. 


les 


water, 
from to tear it into drops, and in 


The object is to fix the ammonia in 
furnaces, and other furnaces and gas- 


all 


the 
=, 
afl 


| 
i 


@. B. 


tion from 
Cutler and B. T. Ti Mass., U.S) 


drier in which the grain is 
as cylinder heated by steam 
linder is 


being double and having a central 


Tops, F. Wirth, Germany — 5th October, 


communication from 


M. Dannhorn, Ger- 


cons’ metal pro- 
vided with reeds arranged so as to play a tune. 
4750. Bopizs pon aup 


P fer- 


extract the 


alcoh 
is dried and reduced to powder, when it can be 
-dressing 


purposes. 


gas or steam, and 
the cen‘ — 


centrifugal force 


e sear of the right-hand lock when 
Seen full cock, and with the sear 
of the 


cocked, communicates the to the 
main spring for the the gun. 


4769. Treatment or CaRnBonaceous MINERALS FOR 
Or, Gas, Ammowia, &c., A. Neilson and A. Cun- 


cupolas, and with blast tu: and a parts for 
fusing and withdrawing Lae 

‘770. APPARATUS FOR CooLING AND 
comm: . Bgelis, Berlin. ‘ed. 

This relates to improvements on patents No. 1 
aD. 1878, aby No. 2010, a.D. 1880, in which ice mp4 


is pr water ‘under pressure 

greatly aaend by the use of a compoun or duplicate 

the acid after ha 


for 
diluted.” The a 


coils of he pressure in v acts on both 
Sides of the lead lining. is connected to a 
pipe, and to a cond water pipe. From the 
w a sul as 

a condenser, for which eae jet is 
Under the vessel is a to receive the concen- 


4788. ror Treatinc Hives, on 
Leatuer, W. R Lake, London.—7th October, 1882. 
communication rom C. Holmes, Boston, 


a ts arranged 


nately ‘rough thereby lifting the 
y as it tes, 

Sprin; the tools for their work. The 


ap CoRKING 0! 


machin: ne, wh hich a stationary and rotary 
e,” in wi a y 
ged in relation to each other that 
as the latter ting the filing 
various for A ing and corkin, 
bottles aut tier 


y part carries 
the movable stand for the “pottles, a mouthpiece 


pare which the liquid and cork are introduced, 

cs the valves to? late the admissi 
em egress of d mova 

tho into tho bottle, and 

or automatic device and ae tora 


SELECTED AMERIOAN PATENTS. 
From the United States’ Patent Ofice Official @astte. 


276,761. Ixcipznce Wixvow, Friedrich 


pally to each other, and having their deflecting 


Curry, Lawrence, Kans.— 


said ‘valves being connected 
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— 
AsovuT one-third of the ozokerite that comes 
into the market is worked into paraffine, and two- 
thirds into ceresine. 


4497. On 
Wednesday, » adm’ 


6d., from @.m. to 6 

mercantile Indian 

collections, 1257. otal, 21,645, Aver 
sponding wee! ormer years, 1 

from the opening of the Museum, 23,065,987 


= or = a [276 761] 
¢ second coating of the ordinary composition or material 
This leg is slotted vertically when its shaft passes | is placed over the cork. Aci | 
through, so that the whole leg can be raised or lowered | 4'79'7. Fountars Pxn-noupers, F. F. Benvenuti, AJV| \ 
as desired. It is moved to and fro by means of a ‘Swansea.—5th October, 1882. 4d. ix y N/A 
In order to admit air to the upper part of the ink- 
Genes tho kar secured to ropes passing over pulleys | holder of fountain pen-holders, a hole is formed near hk # e 
Sroves FIREPLa J. Bateman, Holborn. | one a lever pivo' near m: = 
ons. © October, 1882. 6d. = length, and its other end termina’ near the lower wi = $ 48 d 
Mixed gas and air is admitted to a chamber in the or cam motion, whereby the driving w wn —— | 
lower x pare of a suitable frame, and is burned through forward t the main driving wheel, and this /ca\ 
suitable burners. The chamber is lined with 
except at the top or front. and the flame is caused 
other end being upward and discharging the ber, 1882.—{Not proceeded with.) 2d. G i , 
heated air where desired. The tubes may be covered This stn “Fink, te the arrangement of outlets 4 
with fireclay or asbestos. consisting in a recetving ond = outlet ; A 
4716. Spmp.es anp ATTACHMENTS FoR Spixnine, &c , | Secondly, to a particular form e outlet or gills, 4'766. DovusLe-BARREL SMALL-ARMS, D. Bentley and N ~ B 
J. Briggs, jun., Wakefeld.—4th Octoder, 1882.—{Not W. Baker, jun., near October. 
with.) 2d. 1882.—(Not with.) 
‘iness, and also to obtain 
: the said levers, and the latter being connected 
This relates to the an automatic directly to the sliding sleeve of the governor, bevelled 
. varying crank in which the treadle is connected toa gear wheels m, pulley 0, and belt n, adapted to drive 
clip acting on a spring on the crank arm, so as to com- the blower, essentially as shown and described. 
4719. Looms ror Weavine, J. Ratcliffe, Great Har- | press the same when pressure is applied to the treadle, - 
wood.—4th October, 1882 —(Not proceeded with.) 2d, | and thus lengthen the crank during the propelling | ments in drop-down double-barrel guns having in- | 277,055. Tarasnina Macuine, Solomon B. Oviatt, 
The object is to abolish the straps used to check the | part of its sweep. ternal hammers, which are cocked by the raising of jengar 15 1 Ohio — Filed May 1st, 1882. 
shuttle, and the picker which actuates the same, and the breech ends of the barrels for saline. and it con-| Claim.—{1) In a thrashing machine, in combination 
it consists in the use of a spring buffer attached to a sists in suitable means whereby the shutting and | with the carrier G, the supplementary carrier N} 
bracket fixed to the sleigh. inclined grain floor K immediately below said 
4721. Srzam Borers or Generators, G. F. Redfern, | or rivetting from one — L, sieve, 
substan y as desc aD or © purpose 
communication from sunning Som the eye specified. (2) In a machine for thrashing grain, the 
Thin the employment | 4744, Coxvanrimo Cast Inox nevo on | 
generator of the spiral tube F in combination with the Iron, J. Bond and H. J. Whiteley, near Darlington. ningham, Renfrew.—ith October, 1882. [277055 | 
perforated tube K and the surrounding tube L. so that —5th October, 1882. 4d. This conalats in treating Renfrewshire shale and 
the steam mingled with water coming from the tube/ 4 is an oven or furnace which may be constructed in | similar carbonaceous materials for obtaining oil, gas, 7 = 
F, is dried in the tube L, and if required, may be | several forms for receiving a series of tubes or cham- | ammonia, and other useful products by fos the \ 
bers B with covers C thereon. Openings D and flues | residues after the volatilo matters have been ually { =. ” 
\ 47el ~ -- — E for distributing the flames and heated gases are | driven off. The apparatus employed consists of upper ) \7'o 
ie = 7 id ) arranged as most convenient. The castings to be con- | vertical retorts combined with lower chambers or 
| 
cms. 
F L } 
E CODSIStS ndrical vessel with a conical cover all 
B lined with lead havi lower 
Bl c A = 
rm 44 4774. Borer ror Generative Stream, H. C. Bull, 
(U} The boiler consists of three cylindrical vessels, the 
D— central one with a extending 
: verted steel or steel een a top an ™m being 
pee ey ae een tiger Bead SoS into two portions, the under one being water filled and | combination of the carrier G, supplementary carrier N!, 
C. The fire is then ignited, the heat of which is regu- | generator, and the upper team | inelined grain and stoves by sald 
lated, 80 as to keep ignt tubes at a suitable cunpeceien filled and a superheater. This vessel is over a | mentary carrier, and extension tail-board and sieve, 
for a certain iongth of time, by which means the | 8% combustion chamber, and is surmounted by an | constructed and arranged 
castings are converted into steel or steely iron. uptake communicating with the chimney. The vessels | described, and for the 
45. G D t on either side of the central one are similar, each 
4745. Graw Driers, 4. M. Clark, London.—5th | ha: a dome top and an interior conical shell bottom 
exten upwards and ouies out through the side, 
where charging door Is provided, branches also belog 
1882.—{Not proceeded with.) 2d. pro to the gas com ol 
This consists in fitting in ~ hE with furnaces, central vessel. ach conical shell is set over a closed 
such as the furnaces of land, marine, and locomotive furnace provided with fire bars and s cleaning door. 
. The side vessels contain water, and are connected at 413 
steam boilers, or with grates or stoves, a special partition | bottom to a branch f: f central vease! 
arrangement of appliances in which a series of tubular orm four chambers on . es 414 
burners fitted with asbestos wicks draw up and burn le partition plate receives | 4779. Osrarxinc Syncuronovus Movements, F. Wolf, 
through the cylinder, and Copenhagen.—7th October, 1882.—(A communication 
recelves ‘ends of surrounding from P. — a 
aBEics, W. R. Lake, London.—4th October, i882.— er The | _ This consis g body such as a tuning 
(4 communication from T. H. Ball, Chicago.) 6d. steam enters e ipe, and returns with the | fork permanently vibrating or oscillating by automatic 
This relates to machinery for crimping a fabric | ¥ter of condensation by the second pipe. electric intermittent action, and thereby tere 
lem.—Sth October, 18%2.—(Not proceeded with.) 24. uence | Lerrens To THE EDITOR— 
This refers to Niépoe'u process engraving, in which | curren! 
a metallic plate is coated with a thin film ‘a bitumen, 
Cuecxs, W. A. Barlew, | Which is transferred to the surface of the bitumenised 
‘A communication from | ™etal so as to protect the film of bitumen from light, 
F. W. Boldt and P. C. A. Vogel, Hamburg.) 6d. and also soften such film, sothat the unaltered parts proca’ a crank an 
This relates to a door check which is automatically connecting rod, wi is extended and its motion 
thrown in a position to operate by the act of closin utilised to alternately lift and ey the tools, the 
the door. The locking plate is provided with a hinged carriers of which are hinged to the and connected 
check bar with which is a pear-shaped slot, and from to rods passing through the connecting rod. and_ pro 
its edge projects an incline. When the check bar is 
free it d into a slot in the lock plate. 
Childs, Clerkenwell.—6th October, 1882.—(N 
This consists in making the busts and stands in two Oma a 
parts, so that when separated the body can be reversed 
and introduced into the stand, and thereby occupy less The Explosives Act .. .. 422 
apace. The Electric Light; its Production and Use .. 422 
4751. Tanyinc MATERIAL FROM THE J. Goutp’s Srzam YACHT .. «+ os 428 
ASPHODEL Pant, W. R. Lake, London — 6th Octo- Traction with Exastic (Illus- 
ber, 1882.(A communication from A. Badoil and H. trated.) .. oo oe 426 
of Lienders, Paris.)—(Not proceeded with.) 2d. Tax Cause or Evipent Macwertism. (Illustrated.) 424 
The asphodel is washed to free it from earth and Tae Iron, Coat, anD Gewerat Traps or Bir- 
: then grated or crushed, and the pulp so obtained MINGHAM, WOLVERHAMPTON, AND DisTRIcT .. .. 427 
j Norms rrom LANCASHIRE .. om 427 
pul Norges rrom SHEFFIELD 
— Norges rrom THE NorTH OF ENGLAND .. «2 427 
4757. Water wire Gas on Steam, de Pass, OTES FROM WALES AND OINING COUNTIES .. 
London.—6th October, 1882.—(4 communication fi Tae (ius) = 
E. Korting, Germany.) 6d. 
The object is to effect the w' 
 Bredchorst, 
- Bursine, of w are ief.—' ow 
The fatty bodies are placed in a digester with a suit- | perforated with a number of holes drilled at an acute : 
able proportion of ammonia, and heated directly by a | angle to the direction of the flow of the jet of water. (276 76 ] 
furnace flame so as to raise the temperature progres- | The gas or steam enters the nozzle th these 276761 
sively and maintain the pressure during several hours | holes, and in the form of fine jets seriiees the water 
between 5 and 7 a The ammoniacal | jet. The revolving motion of the water jet is pro- \ : QV 
saponification effec the whole is forced into | duced by slanting surfaces inserted in the water nozzle 7, KS IS EN 
and in the water pipe. RD 
4758. AMMONIA FROM FURNACE GasEs, J. 
soon as it arrives in the boiler, and is completed by \ 
raising the temperature to 180 deg. C. The ammonia- | means of ab ac orm Of @ gas or vapour, ae. 
cal liquid from the condensing coil can be again used. subsequently condensing and oe the compoun: id 
4734. Fornacrs ror Consumine Smoke, F. Brown, | thus formed. It is preferred to use sulphuric acid for 
Luton —5th October, 1882. 4d. this purpose. 
This provements on patent No. 2635, a.p. | 4750. Measurina Water, &c., W. and C. W. B. 
1882, and consists in shaping the ‘dre bars of the fur- Hamer, Northwich.— 6th October, 1882. oe won = 
nace so that they have an incline upwards at the back A cylinder with piston has inlet ports at each end, 
end, and are made unusually deep. The furnace is | to which two pipes are connected, and communicate riled December 21st, 1502. ‘otal 
provided with a hanging bridge, st top and bottom with the inlet and outlet pipe,and! Claim.—The blast-regulating attachment for fan I 
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SOME CURIOSITIES OF CHEMICAL ANALYSIS. 

From time to time some curious features present them- 
selves to the student of published analyses, and a few of the 
more extreme examples have been put together in the follow- 
ing article:—An interesting instance is afforded in one 
of the analyses of the mineral water of Buxton. Ina 
paper containing a very complete report on the composi- 
tion of this water by J. C. Thresh, D.Sc., which has just 
been read before the Chemical Society, and has been 
printed in part in the journal of that Society, he says, 
in a description of the analyses which have been made 
from the earliest times, after treating of work done in 
1819: For thirty-three years the waters remained un- 
troubled by the chemist; but at the expiration of that 
period Buxton had begun to flourish, all the sciences were 
advancing with unexampled rapidity, and it was thought 
advisable that one of the greatest chemists of the , 
should submit its waters to a searching examination, usin, 
large quantities of it for this purpose. A full account o: 
the result of the analysis, executed in 1852 by Professor— 
now Sir Lyon—Playfair at the School of Mines, London, 
at the request of the Duke of Devonshire’s agent, will be 
found in Dr, Robertson’s “Guide to Buxton and the Peak 
of Derbyshire.” The work bears every evidence of most 
conscientious care, but is chiefly remarkable on account of 
a most singular mistake made by him in calculating the 
amount of nitrogen contained in the water. For the first 
time the gas evolved at the spring was quantitatively 
examined, proving to be nearly pure nitrogen. One hundred 
volumes were found to contain as mean of two experiments : 
Carbonic acid gas, 1°167; nitrogen, 98833. He tabulates 
the results of his analysis of the water, but does not give 
a similar tabulation of the gaseous ingredients; but he 
states that he found 3°47 cubic inches of carbonic acid gas, 
and assumes the volume of nitrogen in the same quantity 
of water-—one gallon—to be 206in.:—Carbonic acid gas, 
3°47; nitrogen, 2060. While Pearson estimated the 
gaseous constituents at one-fourteenth the volume of the 
water, or about 19 cubic inches, and Scudamore and 
Garden at 8} cubic inches, three-fourths of which were 
nitrogen, Playfair assumes the presence of 209°47 cubic 
inches, of which 206 are nitrogen. The word “assumes” 
is written advisedly, for this analyst never attempted to 
estimate the nitrogen directly or by actual experiment, 
and never asserted positively that so much is present, 
but in an altogether erroneous manner calculates the quan- 
tity from his analysis of the evolved gas, and gives in his 
report as the reason “that there was no very accurate 
method for ascertaining the precise quantity of this gas in 
the water.” The grounds for this assumption, he wrote, 
were :—‘ Judging from analysis, z.¢., of the gas evolved 
from the spring, and the proportion of the gases, it is 
assumed that at the moment of issue the water is char, 
with 206 cubic inches of nitrogen and 15°66 cubic inches 
of carbonic acid, This assumption is founded upon the 
proportional relation of the two gases. The proportion 
of carbonic acid in the water being determined, and 
the proportion of carbonic acid to that of nitrogen con- 
tained in the water being 1°2 to 98°8, the amount of 
nitrogen contained in the water at the moment of issue 
~ airly be assumed to be 206 cubic inches per gallon.” 

nfortunately Sir Lyon Playfair was entirely in the 
wrong when he took for granted that the gases existed in 
solution in the same proportion as in the free evolved gas, 
for he entirely overlooked the well-known fact of the great 
difference in the solubility of the two gases, Carbonic acid 
dissolves under the normal pressure and temperature 

in about an equal volume of water, whilst ni n requires 
from 60 to 70 volumes for its solution. If, therefore, we 
take an excess of a mixture of these gases in any proportion, 
and treat it with water so as to cause absorption, it follows 
that the gas absorbed will be richer in the more soluble 
constituent than the portion remaining undissolved. 
Moreover he must have been familiar with the law enun- 
ciated by Henry at the beginning of this century, and 
known as “ Dalton’s Law of Partial Pressures,” from which 
it was ible to calculate from the composition of the 
evolved gas that of the gas dissolved. When the propor- 
tion and quantity of carbonic acid and nitrogen in the 
Buxton thermal water are calculated for the result of 
Playfair’s analysis of the gas bubbling up at the spring, 
the results are very near the truth, as recently shown by 
Thresh in his new analysis, 

While with truth remarking that the nitrogen could 
only be present in the water in solution, and not in combi- 
nation, and that there was not then known any “ve 


accurate method of ascertaining the precise quantity of the 
gas,” yet the utter impossibility of the water containing any 
such quantity of gas as he assumes never for a moment 
suggests itself to his mind. Otherwise he would have 
ascertained by some sufficiently approximate manner of 
direct experiment whether such really could be the case. 
We feel that here we are in the presence of a psychological 

henomenon, which we willingly leave to the students of 

t science to explain. 

In 1860 Dr. Sheridan Muspratt, of Liverpool, published 
the result of an analysis of the water without giving any 
details or even mentioning by what process he Snaemines 
the gases. He found in one gallon of normal water :— 
Carbonic acid, 3°5 cubic inches; ni , 504°0 cubic 
inches, We need make no comment on this; and in 1876 
Mr. O. Hehner, a London analyst, published the results of 
an elaborate analysis of the water carried out to five 
decimal places, With the aid of the 4 eng he found 
elements which other analysts fail to find, while a number 
of elements were overlooked which can be detected by the 
use of that instrument. He found such an amount of 
nitric acid that it calls for confirmation ; and, finally, it is 
stated that a “ London physician and constant ‘isitor to 
Buxton, contends that such an incomplete analysis, making 
no mention whatever of the gaseous constituents, was mis- 

ing and ought never to have seen the light.” 

The “Journal” of the Chemical Society contains the 
papers which were read before the Society, and abstracts 
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of chemical papers published in other journals, the 
abstracts forming by far the greater portion of the volume. 
Attention may directed to a notice in that journal 
of a paper by E. Reichardt “On the Differences observed 
in Unadulterated Milk,” taken from the Archiv der Phar- 
macie, and appearing in the form of an abstract. After 
remarking on the variations in respect to specific gravity 
noticed in the milk of cows of, difforent races, the writer 
states that the imen was “subjected to an accurate 
chemical investigation,” and gave the following results :— 


Differences. 
Butter fat... ... 402 ... ... O61 
Milk sugar... ... ... 0°47 
100°00 100°00 


“In practice,” he adds, “this difference is of some im- 
portance.” What, however, is of more importance is that 
we are called upon to believe that all the numbers in the 
above columns which carried to two places of decimals, 
amount, when added together, so exactly to 100°00 in each 
case, are the result of “accurate chemical investigation.” 
Milk invariably contains inorganic substances in the form 
of mineral salts, which yield an ash when milk is evapo- 
rated to dryness and burnt, and which constitute about 
1 per cent. of the milk. These ingredients have been left 
out of that consideration, which is manifestly indis- 
pensable when presenting analytical results supposed to 
accurately represent the total composition of a aioe as 
arrived at by analysis. Only those ingredients which have 
actually been quantitatively determined should be recorded 
in a report of an analysis, and such centesimal numbers 
only should be added together to form a total. Thecustom 
of winding up the results of an analysis with a picturesque 
100°00 may sometimes be carried too far. Take, for example, 
the following instance, which is to be met with in Nature. In 
that journal ap a sketch outline of a paper by Mr. T. 
Wills on the coal brought home by the late Arctic Expe- 
dition. About half a column is devoted to the physical 
characters of the specimens of coal found about two miles 
from Discovery Bay, the winter quarters of H.M.S. Dis- 
covery, and appended to this is given the following as the 
result of several analyses :— 


Carbon... 76°95 
5: 
\ by difference 6-78 
100°00 


“On comparing these fi with the result of the 
analyses of a mixture of Lirdies different seams from 
English coal-fields, ie Wills found that the Arctic coal 
possesses very nearly the same composition.” 

Mr. Wills was Demonstrator of carl at the Royal 
Naval University, Greenwich, and Secretary for the 
Chemical Section of the Society of Arts. He died about 
four years It is h to conceive the state 
of the mind of the man who could have written down 
these numbers as the results of an analysis, let alone the 
result of several analyses. We doubtless are very dull, 
but we never, no never, attached such weight to a specific 
gravity; and that with this rove addition the 
result should exactly come to 10000! The whole thing 
wi'l not bear looking into, 

Some of the most astonishing papers of the kind to which 
we refer have been communicated by Lieut.-Col. Ross to the 
Royal Society in former years. About ten years ago there 
appeared one on pyrology, or fire analysis, In his experi- 
ments the author the e of a lamp containing 
cocoa-nut oil and an ordinary mouth blowpipe, or, as he 
terms them, a “hydro-carbonous pyrocone,” produced 
by a “ LS ag aged One or two of the reactions which he 
observed by submitting substances to the action of the 
“reducing” and “ peroxidating pyrocones” will suffice to 
indicate the nature of his paper. Silica and alumina, 
which, by the way, he calls “two omnipresent and almost 
a n ecompose ; the alumina “appears to become 
Partially used,” while the silica presents a steel-black mass 
with shining metallic points in it. Sulphur, when the 
flame is regulated as he directs, also assumes a metallic 
appearance, and “has no further tendency to burn,” but 
possesses the—as he rightly names it—“ remarkable pro- 

of phosphoric acid reactions 


perty” of giving in a 
ry Lomi to those of copper, viz., green hot and blue-green 


cold, &c. He even detects nitrogen with the blowpipe. By 
repeatedly dipping a bead of pees acid into con- 
centrated nitric acid or ammonia, and heating it as often in 
the “ hydro-carbonous a metallic-looking film 
is formed, and the “thus impregnated with 
nitrogen ” developes colour which serves to distinguish this 
element from alkalies, the “ volatisable oxides,” Still 


more unaccountable, = , than any of Lieut.-Col. | & 


Ross’s results is the fact of their having engaged the 
serious attention of the learned body in whose journal his 


per appeared. 
ap ear paper by him appeared the next year in the 
“ Proceedings” of the Royal Society on Jeypoorite. Twice in 
this paper he states that the mineral contains 82 per cent. 
of oxide of cobalt, and, curiously enough, he twice also tells 
us that it contains 82 per cent. of cobalt as metal. He 
describes the mineral as a “ sulph-antimonial Arsenide of 
Cobalt,” which signifies a compound of cobalt sulphide with 
sulphides of antimony and arsenic, although, according to 
his own analysis, Jeypoorite contains altogether over 
20 per cent. of oxygen. It will not a little astonish any 
mineralogist who may peruse this paper to find that these 
as “metallic” contain more than one- 

th their weight of oxygen. 

The analysis to which we now have to direct attention 
is one that a curious contrast to the foregoing. In 
1846 Professor Breithaupt described some new minerals, 
and amongst them two from the island of Elba, distin- 


guished for their great lustre, with a hardness of 7* 8h, 
and bearing a close resemblance to each other, so that he 
gave them the names of Castor and Pollux. They were 
analysed by Dr. C. F. Plattner, and he made out Pollux to 
have the composition :—Silicic acid, 46°200; alumina, 
16394 ; iron oxide, 0°862; potash, 16°506; soda, with a 
trace of lithia, 10°470; water, 2°321; total, 92°753. 
The very considerable loss led Plattner to seek for other 
constituents which might occur in a silicate, but he failed 
to find any, and published the analysis as above—Poggen- 
dorff's Annalen, 1846, lxix. 448. He showed by experi- 
ments that neither chlorine nor fluorine was contained in 
the mineral. In 1860, Bunsen and Kirchhoff, while work- 
ing with the spectroscope, came across some grey lines 
which did not correspond with those of any known ele- 
ment, and they found them due to the metal cesium. In 
1864 M. Pisani, of Paris, made a re-examination of the 
rare mineral Pollux, and found it to contain 34°07 per cent. 
of cesium, with traces of potash. The specimen exami 
came from Elba, and was unquestionably the same mineral 
species. Here then we have an interesting example of an 
apparently incorrect analysis ee 5 set right by dint of 
sehen discovery. ‘The numbers found by Pisani 
were :—Silicic acid, 44°03; alumina, 15°97; iron oxide, 
0°68 ; lime, 0°68 ; caesia, with traces of potash, 34:07 ; soda, 
3°88 ; water, 2°40; total, 101°71. hen in Plattner’s 
analysis the potash and soda are reckoned as cesia, it too 
shows some excess, and this in the case of both the analyses 
would seem to indicate that a portion of the alkalies in 
the mineral were lithia and potash, although Pisani esta- 
blished the absence of oe than traces of potash 
in the cesium salt obtained in his analysis, 


THE TARTAR. 


Tue Union Steamship Company has just added to its fleet a 
very fine vessel—the Tartar—which arrived in the Albert Dock, 
from Southampton and Glasgow, on Sunday. The Union Com- 
pany’s fleet plies between England and the Cape, and includes 
about sixteen ships, varying from 1550 tons and 1200-H.P. to the 
maximum of 4669 tons and 3700-H.P. The Tartar is a Cape 
mail steamer, 376°5ft. long, 47°2ft. beam, and 30 3ft. deep. Her 
gross tonnage is 4339, her registered tonnage 2754. She has a 
displacement of 8000 tons. She is divided into thirty water- 
tight compartments, and has a double bottom constructed on the 
cellular system ; the outside plating has been doubled to insure 

ter strength amidship, and it may be eaid generally that she 

been built to meet all the requirements of the Admiralty, 
and has been placed on their list of vessels available in time of 
war. The ordinary arrangements of passenger accommodation 
have been altered. The first-class state-rooms and saloons, pro- 
viding for 160 passengers, have been placed amidships, forward 
of the machinery space; the second-class cabins for 160 pas- 
sengers are in the after part, and there are berths and a cabin for 
100 third-class passengers forward. The first-class dining 
saloon on the upper deck is a sumptuously fitted-up, lofty, light, 
and well-ventilated apartment, 62ft. long, and above are a good 
rousic saloon and a ladies’ boudoir opening on the promenade 
deck, which is nearly 180ft. in length. Below this deck a clear 
space on either side of the great dining saloon forms a covered 
gangway. Marble baths, tesselated pavements, and ornamented 
tiles in the lavatories, pneumatic bells, wire wove mattresses in 
the berths, and special provisions for ventilation and sanitation 
are among the things supplied in this luxurious travelling hotel. 
Of eleven boats carried six are lifeboats. She indicates about 
8700-H.P.; and on her trial trip on the Clyde she made over 
14 knots, and on the run to Southampton over 15 knots. She 
has three masts and a single funnel, and was built by Messrs. 
Aitken and Mansel, and engined by Messrs. Thomson, of Glas- 
gow. She is, as we have said, thoroughly divided by water- 
tight compartments, reaching to the upper deck, and these cut 
up the saloon accommodation. The accommodation for second- 
class passengers is about as good as that usually provided for 
first-class passengers. The berths for the first-class passengers 
are really small, double-bedded rooms, with Turkey carpets on 
the floor, and have little in common with the ordinary state 
room. The third-class berths are admirable; in fact we have 
seldom, if ever, met with a ship in which the comforts of pas- 
sengers have been so fully studied. : 

The engines are of the usual compound type, the cylinders 
being 50in. and 90in. diameter, with a stroke of 5ft. The crank 
shaft is built up of Vicars’ cast steel. Steam is supplied by six 
boilers, each containing three furnaces—Fox’s patent—3ft. in 
diameter by 6ft. long on the bars. All the furnaces are fitted 
with Martin’s patent doors. The boilers are placed in the wings 
and fired athwartship. The pressure is 90 lb. The feed-water 
is heated to about 206 by Weir’s patent heater, the water being 
sprayed through live steam drawn from the intermediate receiver. 
It might be assumed that the steam could be used to more 
advantage in the large cylinder ; but it is said that the total gain 
is 8 per cent., but that of this 4 per cent. is lost by abstraction 
of steam from the low-pressure cylinder, leaving a net gain of 4 
per cent. saved in fuel, besides sparing the boilers the strains due 
to the pumping in of cold water, and diminishing the tendency 


to prime. 

The ship is fitted throughout with hydraulic gear by Messrs. 
Brown Bros., Rosebank Engine Works, Glasgow. In the engine- 
room are a pair of automatic engines and an accumulator. Steam 
is supplied by a donkey boiler on the upper deck. The 
hydraulic pressure is 800 lb. on the square inch, and this is used 
to work Messrs. Brown’s patent capstans, windlass, and steering 


ear. 

On Wednesday a large party visited the ship, by invitation 
of the chairman and directors. At the luncheon there were 
present Mr. Alfred Giles M.P., chairman, and Mr. H. W. 
Maynard, Mr. F. J. Mercer, Mr. J. Cardus, and Mr. W. J. 
Rohmer, of the board of directors of the company; Mr. 
Baughan, C.B., and Mr. Bather, of the Admiralty; Sir W. C. 
Sargeaunt, of the Crown Agents’ Office; Mr. Spencer Todd, 
C.M.G., Mr. F. S. Murray, Mr. Te. Water, Mr. W. M. Farmer, 
and Mr. Harvey; Sir Donald Currie, M.P., Mr. R. B. Mackie, 
M.P., Sir Robert Peel, Sir George Chambers, Colonel Martindale, 
C.B., Sir James Douglas, C.E., Mr. Messum (Comptroller of 
Packets), and Mr. — and Mr. Lee Wright, of the South 
African Association. e chairman, in responding to the toast 
of success to the Union Steamship Company, contrasted the 
state of things some twenty-six years ago, when they ran a vessel 
of about 540 tons, whose freight and passage money amounted 
to £250, with what was Jone in the present day. Twenty-five 
years ago people were ot unwilling to pay fifty guineas to be 
taken out to the Cape in forty-two days; now they were taken 
in eighteen or nineteen days for thirty guineas, a distance of 
6000 miles, or at the rate of 1jd. per mile. Formerly a mail 
steamer ran to the Cape once a month, now there was one a 


| 
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week, and he looked forward to the time when, as on the 
Atlantic, there should be one a day. As the company were 
returning to town in a special train, attached to one bringing 
up passengers who had just landed from the Potosi, an accident, 
happily not of a serious character, happened on the railway. 
Four or five carriages in the middle of the train left the 

at some points between the Tidal Basin and Canning Town. Two 
or three first-class carriages were somewhat damaged, but no 
passengers were injured. 


ON METERS FOR POWER AND ELECTRICITY.* 
By Mr. C. Vernon Boys. 

Tue subject of this evening’s discourse—‘‘ Meters for Power and 
Electricity "—is unfortunately, from a lecturer’s point of view, one 
of extreme difficulty, for it is impossible to fully describe any single 
instrument of the class without diving into technical and mathe- 
matical niceties which this audience might well consider more 
scientific than entertaining. If then, in my endeavour to explain 
these instruments and the pur which they are intended to 
fulfil, in language as simple and as untechnical as possible, I am 
not as successful as you have a right to expect, I must ask you to 
lay some of the blame on my subject and not all on myself. 

I shall at once explain what I mean by the term “ meter,” and I 
shall take the flow of water in a trough as an illustration of my 
meaning. If we hang in a trough a weighted board, then, when 
the water flows past it, the board will be pushed back; when the 
current of water is strong, the board will be pushed back a long 
way; when the current is less it will not be pushed so far; when 
the water runs the other way the board will be pushed the other 
way. So by observing the position of the board, we can tell how 
strong the current of water is at any time. Now, suppose we wish 
to know, not how strong the current of water is at this time or at 
that, but how much water altogether has passed through the 
trough during any time, as, for instance, one hour. Then, if we 
have no better instrument than the weighted board, it will be 
n to observe its position continuously to keep an exact 
record of the corresponding rates at which the water is passing 
every minute, or better every second, and to add up all the values 
obtained. This would, of course, be a very troub Pp 
There is another kind of instrument which may be used to 
measure the flow of the water—a paddle-wheel or screw. When 
the water is flowing rapidly the wheel will turn rapidly; when 
slowly, the wheel will turn slowly ; and when the water flows the 
other way, the wheel will turn the other way, so that if we observe 
how fast the wheel is turning we can tell how fast the water is 
flowing. If, now, we wish to know how much water altogether 
has passed through the trough, the number of turns of the wheel, 
which may be shown by a counter, willat once tell us. There are, 
therefore, in the case of water, two kinds of instruments, one 
which measures at a time, and the other during a time. The term 
meter should be confined to instruments of the second class only. 
As with water so with electricity, there are two kinds of measuring 
instruments, one of which, the galvanometer, may be taken as a 
type, which shows by the position of a magnet how ey a current 
of electricity is at a time, and the other which shows how much 
electricity has d during any time. Of the first, which are 
well say nothing; the second, the new electric 
meters and the corresponding meters for power, are what I have 
to speak of to-night. It is hardly necessary for me to tion the 


move it will instantly do so. A table on rollers is inconvenient as 
an instrument, let us 

therefore roll it round FIGS 

into a roller, then on 

moving the wheel along 

it the roller will turn, “ere 

and the amount by 
which it turns will cor- 
respond to the height 
of the second figure 
drawn by the cart in- 
+, If 4h 


the wheel is inclined 
by a magnet under the § 


influence of an electric 
current, or byany other 
cause, the whole 
amount of which we wish to know, then the number of turns of 
the roller will tell us this amount; or to go back to our water 
analogy, if we had the weighted board to show current strength, 
and had not the paddle-wheel to show total quantity, we might use 
the board to incline a disc in contac. a roller, and then -~ 
the roller steadily along by clockwo.. The number of turns o' 

the roller would give the quantity of water. Instruments that will 
thus add up continuously indications ata time, and so find amcunts 
during a time, are called integrators. The most important appli- 
cation that I have made at present of the integrator descril is 
what I have called an engine-power meter. The instrument is on 


the table, but as it is far too small to be scen at a distance, I have 
arranged a large model to illustrate its action. 
FIC .4 The object of this machine is to measure how 


much work an engine has done during any 
time, and show the result on a dial, so thata 
workman may read it off at once, without 
having to make any calculations. 

Before I can explain how work is measured, 
perhaps I had better say a few words about 
the meaning of the word “‘ work.” Work is 
done when pressure overcomes resistance, 
producing motion. Neither motion nor 
pressure alone is work. The two factors, 

ressure and motion, must occur together. 

e work done is found by mao | the 
pressure by the distance moved. In an 
engine, steam pushes the piston first one way 
then the other, overcomes resistance, and 
does work. To find this we must multiply the pressure by the 
motion at every instant, and add all the products together. This 
is what the engine-power meter does, and it shows the continuously 
growing result on a dial. When the piston moves it drags the 
linder along; where the steam presses the wheel is inclined. 
either action alone causes the cylinder to turn, but when they 
occur together the cylinder turns, and the number of turns regis- 
tered on a dial shows with mathematical accuracy how much work 
has been done. 

In the steam engine work is done in an alternating manner, and 
it sohappens that this alternating action exactly suits the integrator. 
Suppose, however, that the action, whatever it may be, which we 
wish to estimate is of a continuous kind, such, for instance, as the 
continuous passage of an electric current. Then, if by means of 
any device we can suitably incline the wheel, so long as we _— 
pushing the cylinder along, so long will its rotation measure an 
dicate the result ; but there must come a time when the end 


object of making electric meters. Every one who bas had to pay 
his gas bill once a quarter ly quite appreciates what the 
electric meters are going to do, and why they are at the present 
time attracting somuch attention. So soon as you have electricity 
laid on in your houses, as gas and water are laid on now, so soon 
will a meter of some sort be necessary, in order that the com- 
panies which supply the electricity may be able to make out their 
quarterly bills, ~ f refer plaining cust s to the faithful 
indications of their extravagance in the mysterious cupboard in 
which the motor is placed. The urgent necessity for a good meter has 
called such a host of inventors into the field, that a complete 
account of their labours is more than any one could hope to give in an 
hour. Since Iam one of this host, I hardly like to pick out those 
inventions which I consider of value. I cannot describe all, I can- 
not act as a judge and say these only are worthy of your attent 


of the cylinder is reached. If then we drag it back again, instead 
of going on adding up, it will begin to take off from the result, 
wt the hands on the dial will go bac , which is clearly 
wrong. So long as the current continues, so long must the 
hands on the dial turn in one direction. This effect is obtained 
in the instrument now on the table, the electric energy meter, in 
this way. Clockwork causes the cylinder to travel backwards and 
forwards by means of what is called a mangle motion, but instead 
of moving always in contact with one wheel, the cylinder goes 
forward in contact with one and back in tact with th 

on its opposite side. In this instrument the inclination of the 
wheels is effected by an arrangement of coils of wire, the main 
current passing through two fixed concentric solenoids, and a 
shunt current through a great length of fine wire on a movable 


and I do not think I should be acting fairly if I were to describe 
my own instruments only and ignore those of everyone else. The 
only way I see out of the difficulty is to speak more particularly 
about my own work in this direction, and to speak generally on the 
work of others. 

I must now ask you to give your attention for a few minutes 
to a little abstract geometry. We may represent any changing 
quantity, as, for in- 
stance, the strength of 
an electrical current, 
crooked line. For 
this purpose we must 
draw a straight line to 
represent time, and 
make the distance of 
each int of the 
crooked line above the 
. straight line a measure 

- of the strength of the 
current at the corresponding time. The size of the figure will then 
measure the quantity of electricity that has passed, for the stronger 
the current is the taller the figure will be, and the longer it lasts 
the longer the figure wi!! be, either cause makes both the quan- 
tity of electricity and ‘he size of the figure greater, and 
in the same proportion, so the one is a measure of the 
other. Now it is not an easy thing to measure the size of a 
figure, the distance round it tells nothing; there is, however, a 
— method by which its size maybe found. Draw another 

ine, with a great steepness where the figure is tall, and with a less 
steepness where the height is less, and with no steepness or hori- 
zontal where the figure has no height. If this is done accurately, 
the height to which the new line reaches will measure the size of 
the figure first drawn: for the taller the figure is, the steeper the 
hill will be: the longer the figure, the longer the hill ; either cause 
makes both the size of the figure and the height of the hill greater, 
and in the same proportion ; so the one is a measure of the other, 
and so, moreover, is the height of the hill, which can be m 
by scale, a measure of the quantity of electricity that has passed. 

The first instrument that I made, which I have called a “ cart” 
integrator, is a machine which, if the lower figure is traced out, 
will describe the upper. I will tracea circle, the instrument follows 
the curious bracket shaped line that I have already made sufficiently 
black to be seen at a distance, the height of 
the new line measures the size of the circle; = 
the instrument has squared the circle. This 
machine is a thing of mainly theoretical 
interest ; ny only object in showing it is to 
explain the means by which I have developed 
@ praetical and automatic instrument, of 
which I shall k presently. The guiding 
principle in the cart integrator is a little — 
tiisee-wheeled cart, whose front wheel is con- 
trolled by the machine. This, of course, is 
invisible at a distance, and therefore I have 
here a large front wheel alone. On moving 
this along the table, any twisting of its direc- 
tion instantly causes it to deviate from its 
straight path. Now suppose I do not let it 
deviate, but compel it to go straight, then at once a great strain is 
put upon the table which is urged the other way. If the table can 


----—- 


Fic.2 


* Royal Institution of Great Britain. 


lenoid, hanging in the space between the others. The movable 

rtion has an equal number of turns in opposite directions, and 
is therefore unaffected by magnets held near it. The effect of this 
arrangement is that the energy of the current—that is, the quan- 
tity multiplied by the force driving it, or the electrical equivalent 
of mechanical power—is measured by the slope of the wheels, 
and the amount of work done by the current during any time, 
by the number of turns of the cylinder, which is registered on a 
dial. Professors Ayrton and Perry have devised an instrument 
which is intended to show the same thing. They make use of 
a clock, and cause it to go too fast or too slow by the action of 
the main on the shunt current; the amount of wrongness of the 
clock, and not the time shown, is said to measure the work done 
by the current. This method of measuring the electricity by 
the work it has done is one which has been proposed to enable the 
electrical companies to make out their bills. 

The other method is to measure the amount of electricity that 
has passed without regard to the work done. There are three lines 
on which inventors have worked for this purpose. The first, which 
has been used in every laboratory ever since electricity has been 
understood, is the chemical method. When electricity passes 
through a salt solution it carries metal with it, and deposits it on 
the plate by which the electricity leaves the liquid. i amount 
of metal deposited is a measure of the quantity of electricity. Mr. 
Sprague and Mr. Edison have adopted this method; but as it is 
impossible to allow the whole of a strong current to pass through a 
liquid, the current is divided ; a small proportion only is allowed to 
pass through. Provided that the proportion does not vary, and 
that the metal never has any, motions on its own account, the 
increase in the weight of one of the metal plates measures the 
quantity of electricity. 

The next method depends on the use of some sort of integrating 
machine, and this being the most obvious method, has been 
attempted by a large number of inventors. Any machine of 
this kind is sure to go, and is sure to indicate something, 
which will be more nearly a measure of the electricity as the 
skill of the inventor is greater. 

Meters for electricity of the third class are dynamical in their 
action, and I believe that what I have called the vibrating meter 
was the first of its class. It is well known that a current passing 
round iron makes it i The force which such a magnet 
exerts is greater when the current is greater, but it is not simply 
proportional. If the current is twice or three times as strong, 
the force is four times or nine times as great, or generally, the 
force is proportional to the square of the current. fon, when a 
body vibrates under the influence of a controlling force, as a pen- 
dulum under the influence of gravity, four times as much force is 
necessary to make it vibrate twice as fast, and nine times to make 
it vibrate three times as fast; or generally, the square of the 
number measures the force. I will ‘lfastrate this bya model. Here 
are two sticks nicely balanced on points, and drawn into a middle 
position by pieces of tape to which weights may be hung. They 
are identical in every respect. I will now hang a 1 Ib. weight to 
each tape, and let the pieces of wood swing. They keep time 
together absolutely. I will now put 2lb. on one tape. It is clear 
that the corresponding stick is going faster, but certainly not twice 
as fast. I will now hang on 41lb. One stick is going at exactly 
twice the of the other. To make one go three times as fast it 
is obviously useless to put on 3 1b., for it takes four to make it go 
twice as fast. I will hang on 91b. One now goes exactly three 
times as fast as the other. I will now put 4]b. on the first, and 


leave the 91b. on the second; the first goes twice while the second 
goes three times. If instead of a weight we use electro-magnetic 


force to control the vibrations of a body, then twice the current 
uces four times the force, four times the force produces twice 
he rate ; three times the current produces nine times the force, 
nine times the force produces three times the rate, and so on ; or 
the rate is directly proportional to the current strength. There is 
on the table a working meter made on this principle. I allow the 
current that passes yo to pass also through a galvanometer of 
—— construction, so that you can tell by the position of a spot 
of light on a scale the strength of the current. At the present 
time there is no current; the light is on the zero of the scale; the 
meter is at rest, I now allow a current to pass from a battery of 
the new Faure-Sellon-Volckmar cells which the Storage yom | 
have kindly lent me for this occasion. The light moves throug! 
one division on the scale, and the meter has started. 
will ask you to observe its rate of vibration, I will now double the 
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current. This is indicated by the light moving to the end of the 
second division on the scale; the meter vibrates twice as fast. Now 
the current is three times as strong, now four times, and so 
on. You will observe that the position of the spot of light 


and the rate of vibration always correspond. Every vibration 


of the meter corresponds to a definite quantity of a 
and causes a hand on a dial to move on one ste y 
looking at the dial, we can see how many vibrations 
there have been, and therefore how much electricity has 

Just as the vibrating sticks in the model in time 
come to rest, so the vibrating part of the meter would in time do 
the same, if it were not kept going by an ood automatically 
given to it when required. Also, just as the vibrating sticks can be 
timed to one another by sliding weights along them, so the 
vibrating electric meters can be regulated to one another so that 
all shall indicate the same value for the same current, by changing 
the position or weight of the bobs attached to the Mayme | arm, 
The other meter of this class, Dr. Hopkinson’s, depends on the fact 
that centrifugal force is proportional to the square of the angular 
velocity. He therefore allowsa little motor to drive a shaft faster 
and faster, until centrifugal force overcomes electro-magnetic 
attraction, when the action of the motor ceases. The number of 
turns of the motor is a measure of the quantity of electricity that 
has 


I will now pass on to the measurement of power transmitted by 
belting. The transmission of aoe by a strap is familiar to every 
one in a treadle sewing machine or an ordinary lathe. The 
driving force depends on the difference in the tightness of the two 
sides of the belt, and the power transmitted is equal to this differ- 
ence multiplied by the speed; a power meter must, therefore, 
solve this problem—it must subtract the tightness of one side from 
the tightness of the other side, multiply the difference by the 
speed at every instant, and add all the products ne, continu- 
ously representing the growing amount on a dial. I shall now 
show for the first time an instrument that I have devised, that 
will do all this in the simplest possible manner. I have here two 
wheels connected by a driving band of india-rubber, round which I 
have tied every few inches a piece of white silk ribbon. I shall 
turn one a little way, and hold the other. The driving force is 
indicated by a difference of stretching, the pieces of silk are much 
further apart on the tight side than they are on the loose. I shall 
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now turn the handle, and cause the wheels to revolve; the motion 
of the band is visible to all, The india-rubber is travelling faster 
on the tight side than on the loose side, nearly twice as fast ; 
must be so, for as there is less material on the tight side than on the 
loose, there would be a gradual accumulation of the india-rubber 
round the driven pulley, if they travelled at the same a 3 
since there is no accumulation, the tight side must travel the 
fastest. Now it may be shown mathematically that the difference 
in the speeds is proportional both to the actual speed and to the 
driving strain ; it is, therefore, a measure of the power or work 
being transmitted, and the difference in the distance travelled is a 
measure of the work done, I have here a working machine which 
shows directly on a dial the amount of work done; this I will show 
in action directly. Instead of india-rubber, elastic steel is used. 
Since the driving pulley has the velocity of the tight side, and the 
driven of the loose side of the belt, the difference in the number 
of their turns, if they are of + size, will measure the work. 
This difference I measure by differential gearing which actuates a 
hand on a dial, I may turn the handle as fast I please; the index 
does not move, for no work is being done. I may hold the wheel 
and produce a aoe driving strain ; again the index remains at 
rest, for no work is being done. I now turn the handle quickly, 
and lightly touch the driven wheel with my finger. The resistance, 
small though it is, has to be overcome; a minute amount of work 
is being done, the index creeps round gently. I willnow put more 
pressure on my finger, more work is being done, the index is 
moving faster; whether I increase the speed or the resistance the, 
index turns faster ; its rate of motion measures the power, and the 
distance it has moved, or the number of turns, measures the work 
done. That this is so I will show by an experiment. I will wind 
up in front of a scale a 7 lb. weight; the hand has turned one- 
third round. I will now wind a 28 lb. weight up the same 
other points of a practical nature with regard to this inven 
which prone now describe. 

There is one other class of instruments which I have developed of 
which time will let me say very little. The object of this of 
instruments is to divide the with which two registrations are 
being effected, and continuously record the quotient. In the instru- 
ment on the table two iron cones are caused to rotate in time with 
the registrations ; a magnetised steel reel hangs on below. This 
reel turns about, and runs up or down the cones until it finds a 
place at which it can roll at ease. Its position at once indicates 
the ratio of the speeds which will be efficiency, horse-power per 
hour, or one thing in terms of another. Just as the integrators 
are derived from the steering of an ordinary bicycle, so this instru- 
ment is derived from the double steering of the “‘Otto” bicycle. 
Though I am afraid that I have not succeeded in the short time at 
my disposal in making clear all the points on which I have touched, 


et I hope that I have done something to remove the very 


June 8, 1883. 
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LETTERS TO THE EDITOR. 
hold oursel i the opti 
[We do not opinions of our 


SIR EDWARD REED’S IRONCLAD SHIPS, 


§1r,—I extremely regret the course you have pursued in publish- 
ing in your last number two very crude sketches purporting to 
represent my patented improvements in ironclad ships. It is true 
that you candidly admit that these sketches are of your own 
preparation, and ‘elaborated out of your own internal conscious- 
ness,” but their association with my name and my patent is, never- 
theless, likely to do me serious injury; and I have, therefore, to 
ask you to make it known in some clear and unmistakeable manner 
that they were in no “ submitted to me nor have received in 
any way my sanction. do not doubt that they have been 

Bn | and published in good faith, but they have been made 
in neglect of so many considerations that weigh seriously with me, 
and convey so false an impression of my designs ; moreover, the 
course which you have taken in the matter is so unusual and open 
to so much misconstruction, that I feel justified in separating 
myself altogether from them. At a future time I will send you 
drawings of my own, when you will see how unlike to your 
sketches are my designs. E. J. REED, 

Broadway-chambers, Westminster, 

June 5th. 


[We thought we had stated clearly enough that the sketches to 
which Sir Edward Reed alludes were deductions from the descrip- 
tion published in the Times and nothing more. That they agree 
with that description is, we think, clear. Sir Edward Reed does 
not dispute this. They were merely intended to illustrate our 
extract from the Z'imes, and they were never seen by Sir Edward 
Reed until they were published in our pages.—Eb. E.] 


THE PROBLEM OF FLIGHT, 

Srr,—Having read Mr. Lancaster’s remarks on the flight of birds, 
I think I may give afew words of advice to those who intend to 
experiment with parachutes. I write from experience. A para- 
chute will sometimes come to the ground gently, sometimes with a 
bump; and if imperfectly constructed, will glide about in most 
i ivable directi Mr. L ter suggests that the experi- 
mentalist should start from a rope stretched between two posts 
100ft. high. A good idea; but I think the starting point should 
be over a good broad sheet of water, the oxmerjneninrt wearing a 
few bladders or a life-belt, Had I the funds I would continue my 
experiments, and choose to start from some such place as the 
Britannia Bridge, Menai Straits; and I feel convinced that a well- 
conducted series of experiments would be a great step towards the 
discovery of a means of flight, and little risk to life or limb. 

My observations lead me to suppose that birds that beat the air 
propel themselves up an inclined plane by means of the elasticity 
of the extreme back ends and back edges of the feathers—in fact, 
an elastic vibrating propeller, the effect of which can be easily 
calculated. In horizonta — a certain number of foot-pounds of 
muscular exertion is expended to drive the bird up an inclined 
plane, which is the + oye of a ri es triangle, the 

rpendicular of which is the distance the bird will descend by 

‘orce of gravity. The base will be the resultant of muscular and 
gravitating powers. I do not give figures, as at present I could not 
state the wg of the perpendicular; for the velocity of the bird 
will cause the plane of its wings to press on inert icles of air, 
and I have seen no formula for wind pressure under such circum- 
stances—and undoubtedly the value of the perpendicular is most 
important to the theory of flight. 

ith régard to sailing birds, I will take those first that frequent 
the mountain ranges, the steep cliffs, the coast line, or the crests 
of waves. They are known to move at various velocities against, 
but mostly at right angles to, strong winds, with no apparent 
muscular exertion. Having lived for some years on the sea coast 
I think I can give an explanation—from personal observation— 
which is simple, and will in no way clash with the known laws of 
mechanical forces. In such places the direction of the wind must 
be considered, for when moving air meets with any obstruction it 
is not stopped, but forces round or over it, Therefore, if the wind 
blows in shore, it must be thrown in an upward direction by the 
incline of the beach and other obstacles ; and a close observation 
will show that birds can soar at a much greater distance above high 
cliffs than they can above the top of a low line of beach or crest of 
wave. With the above explanation it is needless to demonstrate 
how the force of the wind could overcome the force of gravity, and 
vice versa. Thus far the theory of flight appears simple, and can 
be accounted for by known mechanical laws, The gravitation is 
overcome by an upward current of air or a muscular propelling 
force. But now I must take into consideration the wondrous 
movements of high soaring birds. I have daily opportunities of 
a the almost incredible flight of vultures. They weigh 
from 16 lb, to 201b., and have less than 14 square feet of spread 
for support. I can confidently assert that I have repeatedly seen 
these birds start from the ground, and after a few seconds of 
muscular exertion, they then on rigid wings sail far up into the 
ony beyond the power of the unaided vision to follow. 

y usual mode of observation was when a dead animal attracted 
them to the foot of a high hill—1600ft.—to take a position on the 
top and get someone to shoot at them below. I had a good field 

lass to assist the vision. I have also when at an altitude of about 

0,000ft. observed them sailing far above in what must be very 
rarefied air. The direction of flight when soaring is constantly 
that of a circle, but when taking 4 direct course muscular effort is 
frequently observable. From my information I believe the flight of 
large soaring sea fowl to be constantly in curves, Therefore one 
may conjecture that their movement in curves is the secret of 
their overcoming the force of gravity without any apparent exertion. 
Now I will assume that, first, in circling flight he plane of the 
bird’s wings is on such an angle to the plane of its circular path 
that the centrifugal force developed shall drive the bird up the 
incline corresponding to the plane of its wings, and the result of 
the different forces acting on the bird are such that they will 
accelerate the velocity during the time that the circumference of 
its circular course is increasing. Then I will sup the bird to 
change the plane of its wings to such an angle to its previous posi- 
tion that the force of gravity overpowers the centrifugal and draws 
the bird down an incline, thereby decreasing the diameter of the 
circle of its flight. And then also the different forces acting on the 
bird are such as to greatly accelerate the velocity during the time 
that the circle of its course is decreasing in diameter. 


It oupeees at first sight a monstrous anomaly that both approach- 
ing and receding from the centre of a circular course should accele- 
tate motion. But I will endeavour to show that under the assumed 
positions of the bird, and consequent directions of central and 
gravitating forces, that the two ways of accelerating velocity are 
oe meg and in no way contrary to the properties of inertia. If a 
'y is travelling along the circumference of a true circle with a 
& velocity, and is retained to its course by external limits, the 
irection of centrifugal force will be along a straight line from the 
centre ; and the counteracting external pressure will be at right 
angles to a tangent of itscourse. The straight line from the centre 
must also be at right angles to same tangent. Therefore the 
two forces are acting in opposite direction on the same right line, 
and being equal, they cannot affect the momentum of the body, 
which is tangential. But if the circumference of the retaining 
circle be ually increased or decreased, it is, I think, evident 
that the two forces mentioned will not act in a right line, and the 
resultant of the two forces will be the amount of accelerating or 
retarding force upon the momentum of the body. When the circle 
is increasing the effect will be to accelerate, and when decreasing 
to retard velocity. But when a body travels round a centre, re- 
tained to its course t a central attractive force, the increase of 
the circumference of its course will retard, and the decrease will 


accelerate its  neas-g 6 A ont illustration of my meaning is the 
varying velocities of heavenly bodies that have an elliptical path. 
Their velocities vary as they approach or recede from the centre of 
attraction. And I have often thought that the planets must owe 
their enormous momentum to an accumulating central force that 
first drew their component particles from the vast limits of our 
solar system. But a mere simple illustration is the small eddying 
whirlpool caused by the flow of water through an orifice. It 
will revolve in any direction when once started. 

Before closing I think I may add a few remarks for the benefit of 
those who intend to experiment with parachutes. If the para- 
chute is very concave the direct falling velocity might be calculated 
from formule of wind pressure. But with a simple plane moving 
through the air the effect will be very different. The front of the 
plane would have its falling tendency resisted by inert air, whereas 
the back would only be supported by air that had acquired a down- 
ward motion. This may be scen at once by throwing a small flat 
surface as nearly horizontal as possible. It will, instead of follow- 
ing the ordinary course of projectiles, show a tendency towards 
the opposite parabolic curve. 

My object in writing is to encourage a controversy that must be 
welcome to all who are struggling to solve the problem of artificial 
flight. And if my views are not so clearly expressed as they 
might be, I hope your readers will be lenient—for I don’t profess to 
have a mathematical education; in fact, some of the terms I have 
used I have never even heard pronounced, J. G. HousHoLp. 

Natal, April 24th. 


STEPHENSON’S LINK MOTION. 

Sir,—In the number of the 25th of May of your paper, THE 
ENGINEER, is printed a letter from Mr. Falkenburg on ‘‘ Stephen- 
son’s Link Motion,” in which he says that the first who wrote a 
theory about it is Mr. Phillips—myself—a French engineer, who 
made two capital mistakes, which were adopted straight away by 
several German authors, like Professor G. Zeuner, Gustav Schmidt, 
Emil Blaha, Otto Grove, J. Weisbach, and Alb. Fliegner. Having 
asserted this, Mr. Falkenburg discussed throughout the whole of 
his note Mr. Zeuner’s methods and p i I hope you will do 
me the favour to insert in your paper this short answer as 
respects me. 

My first work on the subject was printed in the Annales des 
Mines, tome iii., 1853. It contains a theorem, giving rigorously, at 
any instant, the instantaneous centre of rotation of the link. 
From this I concluded the comparative motions of the crank—in 
French, ‘‘ manivelle ”—and of the slide valve—in French, “‘ tiroir.” 
These last ealculations are not complicated, and the results are 
nearly approximated. Several years afterwards, in 1863, I pub- 
lished another work on this same subject, in which, after having 
given my previous theorem on the instantaneous centre of rotation 
of the fini, I pushed the calculations, giving the comparative 
motions of the crank and of the slide valve, to a higher degree of 
approximation than in my previous work, and Iam conscious that 
the approximation is perfectly sufficient in all cases of usual prac- 
tice, as is shown by several examples inserted in this latter work, 
which is published and may be actually got at M. Gauthier- 
Villars, editeur, Quai des Augustins, 55, Paris. 

The following examples, of which the whole calculati are 


Killingworth Colliery and the Channel Tunnel unless the pits were 
twenty miles apart. Ina mine where the shafts are, say, a mile 
apart, with twenty miles of passages, there are many leakages, 
some of which have only to travel one mile, and only a very small 
roportion of the total quantity travels the wholedistance. Hence 
it is that the water gauge may be only 2in. or 3in., which is less 
than what I have heard any one say would be in the Channel 
Tunnel. The laws of resistances of speed in air currents are 
exactly the same as those which govern the speed of vessels. I 
venture to state that Mr. Palmer knows little about the theory or 
practice of ventilating coal mines, but I presume he knows some- 
thing of the laws which regulate the speed of steam vessels. He 
knows that he can make a vessel to run twenty miles an hour, 
but if he wantcd to make one run sixty miles an hour he wo! 
require to make engines twenty-seven times more powerful—in 
short, that the hull could not contain the hinery necessary. 
The same difficulty will exist in ventilating the tunnel, only it 
may be possible to use hinery heavy enough to doit. Perhaps 
I might illustrate this by the St. Gothard Tunnel, which is nine 
miles long, or, say, nearly one-half of the length of the Channel 
Tunnel. If the current of air is sufficient for ventilating the St. 
Gothard Tunnel, then the current in the Channel Tunnel will 
require to be nearly three times as fast, and, therefore, about 
twenty-seven times as much power will be required to ventilate 
it as well as the St. Gothard Tunnel. I think sufficient attention 
has not been given to this most important matter. R. T. M. 


Rutherglen, May 28th. 


TESTING AGRICULTURAL MACHINERY, 


S1r,—I beg to thank you for sending your representative over 


here to test my new thrashing machine. If the trials of the 
Royal Society were conducted as they ought to be, there would 
have been no occasion for you to go to the expense you have done 
to test a machine which could have been tested in a showyard. 

I fully concur with the opinion expressed in your leader of 
May 25th, that it is high time for the Society to adopt a more 
liberal policy, or else to think of starting one that will. Should 

ou think fit, you are at liberty to publish this letter ; it may per- 
aps tend to Pe that inventors will find out some way or another 
to get their inventions impartially tested in spite of difficulties. 

Eckernfirde, A. W. MANTLE. 

June 4th, 1883. 


CUTTING SPIRALS WITH A PLANING MACHINE, 


Sim,—When I was a pupil at the Katesgrove Ironworks, Reading. 
more than thirty years ago, I recollect the late Mr. Exall designed 
an arrangement for accomplishing this object on corn mill rollers 
almost exactly similar to that lately illustrated by you; and if I 
am not mistaken, the same thing is in use at the Reading Ironworks 
at the present time. Wm. Brown. 

Devizes, May 30th. 


TRIPLE EXPANSION ENGINES. 


Sir,—Having noticed in your last impression the letter relating to 
triple expansion engines, I would be much obliged if through your 


contained in this work, show an accordance of the theory and 
patie, which would be impossible if any capital mistake had 

en made by me. Thoseexamples apply to locomotives built by 
MM. Cailand Co. The conditions in which the distribution of 
steam took place were given to me by M. Cail’s engineers from the 
drawings used for the construction, and I ) pn seers myself to calcu- 
late by my formula :—(1) r, the radius of excentricity; (2) 0, half 
of the angle of the two radii of excentricity; (3) ¢, the lap, what 
is called in France ‘‘le recouvrement exté¢rieur du tiroir.” 

First Example.—Engines for the Russian railways :— 


By theory. Really. 
6 = 78 deg. 31 min. 50sec. @ = 77 deg. 41 min. 
e = 0°022143m. ... ... e = 0°0225m 


Second Example.—Engines for the railroad of Madrid to Alicante 
and Sarragossa :— 


By theory. Really. 

= 0°073971 = 0°073 m. 

= 79 deg. 13 min. 50sec. @ = 78 deg. 57 min. 
e=0018793m.... ... . e = 0°01875 m. 

Third Example.—Engines for the Lyons Railroad :— 

By theory. Really. 
r= 0084680m... ... ... r = 0°085 m. 
@ = 77 deg. 55 min. 40sec. @ = 77 deg. 42 min. 
e = 0°0257064 m. pony are e = 0°02575 m. 


Ep. PHILLIPS, 
Member of the Academy of Sciences of the French Institute. 
27, Rue de Marignan, Paris, May 30th. 


CUT RAILS.—GAS EXPLOSIONS. 
Sir,—In Toe Enorneer, April 27th, 1883, is an extract from 
a correspondent of the Railway Gazette, who says: ‘‘To find how many 
cut rails to order, or how many will be required, on a given curve, so 
that the sleepers may remain lel, and the joints opposite.” 
Now if we assume * = 3°14159, his rule is quite correct, until we 


come to where he says, ‘Make m = 1, and we have d = 29°38 
=0'986in,” Here there is certainly an error, as ae = 0'82lin, 


(nearly fin). But further on he says : ‘‘ For instance, if we have 
870ft. of 4 deg. curve, the central angle subtended by this curve is 
8°70 x 4= 34deg.” And further he says: ‘To correct this we 
shall require eleven rails 29ft. 9in. and one rail 29ft. 10,3in. long.” 
He also says: ‘“‘or one cut rail to one and a-half whole rail.” 
More correctly this would be 1 to 1. 

Would any of your readers be good enough to answer the follow- 
ing queries, as the statements given are not quite clear to me? 

(a) From ‘‘870ft. of a 4 deg. curve,” how does he get ‘the 
central angle subtended by this curve is 8°70 x 4 = 34 deg.”? 

(b) How does he first arrive at this, that ‘eleven rails 29ft. Yin. 
and one 29ft. 10,4in. will make up the inner curve with joints 


opposite and slee parallel”? I assume that he takes 30ft. as 
his standard eo of rail. 
Secondly, I should also be glad to be informed what may be 


correctly assumed as the expansion of gas when exploded. Mr. J. 
D. Shakespear, in a letter to the Times, July 8th, 1880, says: ‘‘ At 
the moment of explosion gas expands about 500 times its volume, 
and generates at least 1500 deg. Fah.” The correctness of this, 
however, I have heard questioned. 

With regard to the proportions of gas and air required to 
produce an explosive mixture, there ap to be some difference 
of opinion. At the inquiry into the explosion of gas at Tottenham- 
court-road, July, 1880, three witnesses assigned the proportions as 
follows :—Mr. A. G. Hearsey: Gas, 1; air, 10. Professor Wm. 
Foster: Gas, 1; air, 8. Mr. A. G. Vernon Harcourt: Gas, 1; air, 
4to10. Mr. Shakespear says, ‘‘1 of gasand 8 to 10 of air.” While 
Colonel Majendie, in his report on the explosions at Glasgow, in 
January, 1883, says, ‘‘1 of gas and 5 to 8 of air.” He also states 
that ‘‘if there is more or less than those proportions, the explo- 
siveness diminishes.” INQUIRER. 

London, May 31st. 


THE VENTILATION OF THE CHANNEL TUNNEL, 
Srr,—Mr. C. Palmer, M.P., while being examined before the 
Channel Tunnel Committee, stated in reply to Lord Aberdare that 
there were twenty miles of passages in Killingworth Colliery, and 
that the ventilation was perfect. If the inference was that, 
therefore, the Channel Tunnel, which is also twenty miles long, 
could be as easily ventilated, there could be no greater fallacy. 


There can be no proper comparison between the workings of 


d I could know a few details of the boiler working at 1501b., 
also weight and thickness of plates. A boiler of this kind 
is impossible to be constructed according to the Italian Govern- 
ment regulation. A. 

Arona, June 4th. 


TENDERS. 


TENDERS for the New Lenton Boulevard, for the Nottingham 
Corporation. Mr. Arthur Brown, Borough Engineer. ‘ 


oe 

G. Smith, Newcastle-on-Tyne .. .. .. .. .. 21,074 
J. Knight, Loughborough .. .. .. .. 22 
Forster and Barry, Nottingham .. .. .. .. .. 22,073 
Tomlinson Bros, Derby .. .. 


J. Dixon, St. Albans.. .. .. .. - 22,984 
T. Smart, Nottingham .. .. 23,968 
P. Smith, Manchester s 28,088 
Kirk and Parry, Sleaford 29,214 
Hampshire, coln.. 33,600 

ugh Engineer's estimate 21,900 


THE WATER SUPPLY OF SMALL TOWNS. 


No. VIL—BRADFORD WATERWORKS. 

Tue question of obtaining a water supply to the town of 
Bradford, Wilts, has been under the consideration of the Com- 
missioners for some years, and has been the subject of several 
Local Government Board inquiries held by Major Tulloch. - The 
population to be provided for has been taken at 7000. The works, 
which are just being completed, are illustrated partly by a page of 
engravings in our issue of the 25th ult., and further b 
engravings on page 434, The water for supplying the town is 
obtained by excavating a chamber (Fig. 17) in the water-bearing 
beds of the oolitic formation, and by driving adits to supplement 
the volume obtained in the course of this excavation. The 
walls and floor of this underground chamber are constructed 
with concrete, the proportions being 1 of Portland cement, 5 of 
broken stone, and 2 of sand. Where the concrete was 
to the action of the incoming springs, a larger proportion of 
cement was used. The roof of the chamber is constructed of 
two rings of brickwork supported on brick piers, the whole 
covered in with concrete. 

The water is pumped from this chamber through a 6in. rising 
main to a service reservoir at a distance of 1400 yards and a 
height of 300ft., which elevation commands the whole town. 
The engines are compound horizontal, having high-pressure 
cylinders 8in. diameter, low-pressure cylinders 134in., and pumps, 
6in. diameter. The stroke is 20in. There are two Cornish 
boilers 16ft. long, 4ft. 6in. diameter. : 

In order to economise engine power, and to provide also for the 
stopping of the engine for repairs, each engine and boiler is 
capable of doing the whole of the pumping by working extra 
hours. The two engines together are able to pump the maximum 
amount of water required in the future when working, at the 
outside, ten hours per day. The engine and boiler-house, &c., 
are shown in Figs. 1 to 6. They are built of hammer-dressed 
rubble masonry, obtained from the excavation from the service 
reservoir, the quoins being of Westwood stone. The water after 
being raised by the engine to the reservoir—Figs. 7 to 12—can 
either be delivered on to the filter bed—Figs. 14, 15, and 16—or 
into the reservoir or past both filter bed and reservoir direct into 
the town by means of valves, shown in the valve chamber. The 
filter is composed of 3ft. 6in. of filtering material, varying from 
ljin. gravel at the bottom to fine sand at the top. The bed of 
the filter is made with open brickwork, and the water passes off 
through a 6in. open jointed pipe. The reservoir holds 300,000 

ll and i ted in the oolite in a bed of very hard rock 


oO 18 
locally termed “ firestone.” The walls and floor are made of con- 
crete, consisting of 5 of broken stone, 2 of sand, and 1 of 
Portland cement, the whole being rendered with 4in of cement, 
and sand, 1 to 1, and floated with din. of neat cement. 

The of the reservoir consists of a series of brick arches in 
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CONCRETE 


NEW WATERWORKS, BRADFORD, WILTS. 
MR, HENRY ROBINSON, M.LC.E., WESTMINSTER, ENGINEER. 
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cement, asphalted over and covered with concrete and earth, 
The roof is carried on a series of brick 
Portland cement stood the test of 750 Ib. on a section of 
24 square inches after seven days’ 
were met with in the rock, which were closed in with stones in 
cement before the concreting was done. The delivery of water 

self-acting floats and cut-off valves. A 7in. service 
main conveys the water from the reservoir to the town, where it 
is distributed in the usual way through pipes varying from 7in. 
to 3in. The trenches for the pipes are in many parts excavated 
in the hard firestone already referred to as being met with in 
excavating for the reservoir, 
of these trenches as well 
water supply to the town will be about £10,500, of which the 
works herein described cost as follows :—Underground chamber, 
adits, and engine house, £2000; engines, 
£1000; service reservoir and filter, £1700; pipes, valves, and 


piers in cement. All the 


immersion. Some fissures 


CENTRE Line 


and powder had to be used in some 
as in the reservoir. The cost of the 


boilers, pumps, &c , 


preliminary works, land- 


been supplied by Messrs. Spencer and Gillett, of Melksham. The 
contractor for the rest of the works is Mr. Griffith Griffiths, of 
Gloucester. The engi 


ngineer to the Commissioners is Mr. Henry 


Robinson, M. Inst. C.E., of Westminster. 
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BRACKET GIRDER ON THE NEW YORK AND BUFFALO RAILWAY. 
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A NOvEL and interesting piece of what might be aptly termed 
complicated engineering has been mich the New 
York, West Shore, and Buffalo Railway, at a place called Cozzen’s, 


in Orange County, N.Y. The complications arose from the neces- 
sity of building a bracket girder to support the track and also two 
es, one of long span. The road runs along the bank of the 
Hudson River at an elevation of only a few feet above the surface 
of the water, and hills of solid rock dip into the river, forming 
only an insignificant shore, Along the line tunnelling, excavating, 
filling, and bridging, have been resorted to in order to secure a firm 
bed. At Cozzen’s there is a little bay, or cove, about 120ft. wide 
and reaching inland about half as far. It was decided to bridge 
this bay, but at the side under consideration the rock did not form 
rup’ the water to t of building a su either 
by piling 4 masonry. The line of the road was such that exca 
vating in the side of the hill to the distance needed was out of the 
question. To overcome these difficulties, the bracket shown in the 
“gets was decided upon. 
is consists of two rigidly connected plate girders placed lft. 
10in. between centres, and having a length of 35ft. e web is 
fin. thick, stiffened with angle irons 5in. by Shin. by jin. The 
ends of this twin girder rest on masonry, as illustrated. Not quite 
one-third of the "sage projects over the water. The trusses for 
the long span bridge over the bay—span 134ft. 9in.—rest on this 
girder, one at each end, asindicated at AA’. The stringers CCC are 
supported on the brackets D D D, the sleepers being laid as shown. 
The cross section through X Y shows this arrangement, and also 
the supports for the plate girder comprising the short bridge, 
which is 89ft. . long. ere are two of these longitudinal 
ers p) ut 8ft. apart, and upon which the outer track 
runs until it reaches land some 50ft. from the twin girders. The 
outer support of the twin girders is so located relative to the outer 
track that the moving load of a train on this track is just balanced 
over the edge of the masonry, and does not, therefore, affect the 
stability of the structure. In order, however, to guard against all 
contingencies, the girder is secured to the rock at regular intervals 
by bolts 9ft. long, shown at EE E. The cross section V W shows 
e method of fastening these bolts to the girder. The bolts are 
held in the rock by splitting the lower ends and driving them upon 
feather wedges of steel, the spreading thus caused bearing firmly 
against the sides of the holes and enting any liability of draw- 
ing. The holes were then carefully filled with Portland cement, 
and it may be stated in this connection that the spaces beneath the 
i and also between them will be filled with concrete in order 
exclude all water which might spray - from the river. 
The rock has been cut away as shown at the right of the engrav- 
and a strut inserted. is is a square column—croes section 
8 T—having interior dimensions of 16in. by. 18in., and exterior of 
2ft. 5in. by 2ft. 7in., with plates lin. thick. The length is 5ft. 
9in, To make a perfect fit a slightly"tapering plate was driven in 
at the top, after which the bolts were screwed up.—Railroad 


PINCHBECK’S EXPANSION AND REVERSING 
ROTARY ENGINE. 

Tue problem of constructing a really satisfactory rotary engine 
remains a difficult one, and though many attempts are made 
ear, few accomplish any advance. Our attention has 
recently been called to a engine patented by Mr. J. Pinch- 

beck, of Victoria-chambers, which has some novelties that ma: 
be described ee to the accompanying drawings. We 
are informed that one engine of this kind been constructed 
by Messrs. Waygood and (o., of Newington Works, Great Dover- 
street, S.E., with cylinders 8in. diameter, and that at a velocity 
of 500 revolutions per minute the power taken on the dynamo- 
meter was 8 horses. It will be noticed that the angles made by 
any radius or any tangent of the pistons in their revolutions 
| oy a lateral motion to the rocking abutments, which is utilised 
the purpose of admitting and cutting off steam in the 
cylinder, thus the employment of a separate 
valve and excentric for that purpose. The abutments are held 
* down on to the pistons by a mechanical connection between 
them, the ascent of one piston causing the descent of the abut- 
ment on to the descending piston, only sufficient pressure being 

to keep the surfaces in contact. 

: igs. 1, 2, 3, are sections of the cylinder, 
showing the piston in different positions. In Fig. 1 the ports are 
to open, and the abutment valve E is turning towards 


the exhaust port in the direction shown by the small arrow. 
Fig. 2 shows the piston at 90 deg., the steam ports being full 
open. Fig. 3, the piston is at 180 deg., and the ports are cl: 

the abutment turning away from exhaust, as shown again by the 
small arrow. From this point the steam expands till the piston 
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PACKING TO SLIDE AND VALWE 
ANCLE OF PISTON WHEN STEAM 


% 


ISFULL ON 


their faces are brought in contact with the inner faces of the 
slide case by set screws, wn in Fig. 2. 4 shows a 


steam through the NN. They are fitted with metallic 
packing held Pecan ropa springs, as shown in Fig. 11, and 
shown in Fig. 
longitudinal section, one piston being at the top, the other at the 
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reaches the exhaust port, when it is disc into the atmo- 
sphere, The travel of the abutment is rapid, both at the top 
and bottom, but is almost nil from 45 deg. to 13. Jeg., when, at 
brew angle, the shutting of the ports is as rapid as was the 


The radial slides D D are hollow, and are always open to the 


bottom of the cylinder, which is divided by a partition into 
two parts. The slides D D, upon which the abutments rock, are 
held down by the distant pieces L L, and these are held down 
by the lever K, which rocks on the centres J. Now, as the 
pistons have equal diameters and excentricity, their velocities 
are similar, though the pistons are travelling one up and the 
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other down, As the abutments rock it will be readily under- 
stood that the distance from the top of the lever K to the face 
of the pistons will vary according to the sines of the angles they 
make—see Fig. 2. To compensate for this variation of length, 
the distance pieces L are caused to assume the same angle, and 
thus compensate for the various lengths caused by the rocking 
of the abutments, so that by screwing down the nuts on J, just 
sufficient pressure may be, it is expected, put on to keep the 
faces of the pistons and rocking abutment together, and to be 
steam-tight without undue friction. The cover I fits closely and 
is held down by a thumbscrew, that the working parts may be 
protected from dust. In order to keep the faces lubricated, two 
oil cups are fixed on the cover, which drop on the lever ends 
down the distance pieces L and L, and finally into the well on 
top of the slides. These have oil holes pierced in their four 
sides, as shown in Figs. 2, 3, 4, and 5. In Fig. 5 we have a sec- 
tion of the slides D with steam ports, and Fig. 6 shows the top 
of the rocking abutment, also with the steam ports. 

This description relates to an engine running one way only, 
but for a reversing engine a modification of the slides is 
required. Fig. 7 shows a plan of the slides having a division in 
their centre, with two sets of passages, and Fig. 8 the abutment, 
also with division and two sets of ports; but the outlet into the 
cylinder differs, Fig. 9 showing it on one side and Fig. 10 on the 
reverse side of piston. By admitting steam into the passage p 
the engine will tura in one direction, and by turning steam into 
p* the opposite direction. The exhaust pipes for such an 
arrangement are duplicated. Where the pistons touch the inside 
of the cylinder they do so on a curved surface about tin. wide, 
and which corresponds to the inner curve of the cylinder; as 
these wear they are brought up by means of set screws acting 
on the square shaft, which carries the pistons, a certain amount 
of play being allowed between the shaft and pistons to allow of 
adjustment. The ends of the pistons are fitted with packing 
rings M slightly bevel on their external edge, and excentric 
with the covers, in order that they may sweep over the entire 
surface, and not cut channels in them, as they would were they 
concentric. Several advantages are claimed for this design, 
amongst which are simple construction, noiseless action at high 
velocities, the few wearing parts—and these become tighter from 
wear—and small friction. 


COLONEL MAJENDIE’S REPORT ON THE GLAS- 
GOW EXPLOSIONS OF JANUARY, 1883. . 


THREE explosions occurred in Glasgow on the night of 
Saturday, January 20th, and the early morning of Sunday, 
January 2lst. On investigation Colonel Majendie reported as 
follows. He is certain that all three “were effected by the 
agency of a nitro compound, and that they were wilfully effected 
by some evil-disposed person or persons,” the discovery of whom 
is a matter for the police. The first explosion occurred at 10.10 

.m. on Saturday night, January 20th, at the Tradeston Gas 
orks. It appeared to be well established by the evidence of 
results of the explosion that a charge of sume very violent 
explosive had been fired, probably of the nitro-compound class, 
which had been detonated in the space between a pillar and the 
plates of a gas-holder. The theory of the effects being produced 
by an explosion of gas and air in any accidental way is carefully 
considered by Colonel Majendie in his report, and dismissed as 
out of the question. The second explosion took place on the 
Possil-road Canal Bridge about 12.30 a.m. on Sunday, January 
2lst, rather more than two hours after the first one. This was 
intended to be very mischievous, but practically missed fire, 
leaving of course a good deal of material for the examination of 
Dr. Dupré on behalf of the Government, in the shape of a tin 
box containing woody material and nitro-glycerine, being an 
explosive termed “lignum dynamite” of an unlawful 8 
which must have been specially or illegally made or imported. It 
may be noted that the same explosive was employed in the attempt 
at the Zimes office on March 15th last, and it was also found in two 
infernal machines seized at Liverpool. The compound had in 
this instance been badly made and acted very imperfectly. The 
box was left near the middle of the bridge, and was noticed by a 
soldier named Adam Barr and a party of men and women with 
him. He lifted the box and carried it a few paces, He opened 
it and touched what appeared to him to be brown sand inside it, 
when it began, as he stated, to fizz, and shortly exploded, but in 
a very imperfect way, knocking him down and injuring five of 
the party more or less. Without question the intention was to 
destroy the bridge and allow the canal water to escape into the 
streets below. The débris of an apparatus for firing the charge 
by means of sulphuric acid, chlorate of potash, and sugar was 
also found; another in a more complete state being found at 
Liverpool. The third explosion occurred at 1.15 a.m. on Sunday, 


January 21st, in a shed in the yard of the Caledonian Railway | PTOPoSses 


Company, near Dobbies Loan. The shed was completely 
destroyed by the explosion of a nitro compound apparently con- 
tained in a tinned iron box, and probably prepared and employed 
in the same way as in the other cases above mentioned. Colonel 
Majendie’s report of course deals only with the establishment of 
the evidence as to the nature of the explosions. The element 
which concerns the public is the question which is left, as he 
says, for the police to follow up. There could hardly be found 
more distinct proof that a plot to employ portable mines of the 
most violent character had been long working. The plan must 
have been long matured. We naturally ask with what object ? 
Either the conspirators were frustrated in their original aim, 
which it is impossible to divine, and in disappointed rage em- 
ployed their mines for objects comparatively beside their purpose, 
or else their intention from the beginning was to make war in an 
indiscriminate way upon society, destroying life and property in 
as reckless and indiscriminate way as any heathen fanatic “ run- 
ning a muck,” but with much less excuse and in a more despic- 
able way. The fanatic is an honest man who pays for his 
enthusiasm by the certain sacrifice of his life. The creature who 
crept through the neighbourhood of Glasgow on the Sunday 
morning of January 21st had probably chosen the time when the 
Sabbath-keeping northeners were likely to be asleep, to lay his 
traps to destroy the lives of poor people who must have been 
unknown to him, as well as the public property, which he 
attacked, and to escape perhaps with little risk to himself. We 
trust that the police will take precautions to prevent this being 
the case in any future attempt. 


THE MANCHESTER SHIP CANAL BILL 

THE Select Committee of the House of © PP 
consider this Bill under the chairmanship of Sir Joseph Bailey, 
have been steadily pursuing their inquiry since the Whitsuntide 
recess, until they have at last reached their eighteenth sitting. 
Since we last noticed the investigation up to the close of last 
week, the evidence has consisted almost entirely of testimony by 
local authorities, merchants, manufacturers, and traders as to the 
— necessity in the interests of commerce of the projected canal. 
en days - the promoters presented a list of 136 witnesses whom 
they wished to call upon this aspect of the case, but the Com- 


mittee at once intimated that they were not pre’ to go 
t h so formidable a list, and peremptorily requ the counsel 
to make sueh selection as would enable them to close this part of 
the case by Thursday last. The learned gentlemen in charge of 
the case tried hard to resist this, but that was in vain, and so per- 
force they pushed through by last Friday evening, being allowed 
one day’s . All the witnesses were very emphatic upon the 
need for the canal, and several backed their opinion by 
promises to invest very large sums of money in the under- 
taking if the Bill was passed; but thus far the inquiry had 
not touched the actual canal scheme. The iminary investi 
tion, it may be remembered, was upon the lower channel, in the 
estuary of the Mersey—which, however, the Committee had no 
power at the outset to deal with—and following that came the 
general mercantile evidence, as already mentioned. There then 
remained only the engineering or technical part of the promoters’ 
case. This was opened on Monday, and was expected to close by 
the end of the week. 

Mr. Leader Williams, C.E., the actual designer of the scheme 
now before the Committee, was the first witness called on Monday, 
to describe the technical character of the project from Runcorn u 
to Manchester. In examination by Mr. Pember he briefly relate 
the later history of the Mersey and Irwell navigation and the 
Bridgewater Canal, the substitution of steam for horse ~~ + 
and the damage done by the frequent and serious floods on the 
river; and then stated that the length of the canal up to Throstle 
Nest — practically Manchester — would be twenty-one miles 
and five furlongs. From Runcorn to Walton, where the 
first locks would be placed, the length would be five 
miles; and that part of the canal would be tidal. Then there 
would be a length of ten miles, from Walton to Irlam ; then one of 
four miles to m locks, and finally a length of two miles to 
Throstle Nest. Rather less than one-fourth of the canal would 
be tidal, and three-fourths would be lock navigation. The water- 
level was to be maintained by locks at Walton, but during spring 
tides the gates and sluices would be opened, and the water thus 
fiowing over, would give an additional depth of 2ft. or 24ft. This 
system of locks, he explained, would be cheaper than a tidal canal 
all through, and would make the whole of the pen sixteen miles 
from Walton to Manchester an elongated dock. Moreover, the 
locks would maintain the water at one level, and that would be a 
great advantage in view of the establishment of shipbuilding yard. 
along the banks. Upon the other details of the scheme Mr. 
Williams said: The bottom width of the canal from Barton locks 
to Manchester—two miles—will be 170ft., with a width at the 
water level of 200ft. This will enable a vessel of 45ft. beam to 
discharge on the Salford side, and two vessels—one of 45ft, beam 
and one of 40ft. beam—to pass her at the same time, a space 
of 20ft. being preserved between each of the three ships. 
The next section running from Barton to Irlam will be 120ft. 
at the bottom, and 172ft. at the water level, which will give ample 
room for two vessels to pass at any point. The next length, from 
Walton to Irlam, will have a width of 120ft. at the bottom, and 
168ft. at the top, giving room for two vessels to pass ; and the next 
length, from Walton locks to the tidal portion of the canal, will be 
120ft. wide at the bottom and 174ft. wide at the water level. The 
canal will then widen out for a quarter of a mile of 160ft. at the 
bottom, and 214ft. at the water level, until at the commencement 
of the canal in Runcorn the bottom width will be 200ft. and the 
top width 254ft., which will enable four vessels to pass. A number 
of vessels might go down to wait for the tide, and this width would 
allow them to pass out of the canal readily, so that at the Man- 
chester end, where ships will be delayed, there will be plenty of 
room for three vessels to pass; in the middle, where it is merely a 
question of traffic, there will be ample room for two vessels ; and 
at the end, where the estu of the Mersey is entered, there will 
be ample room for four vessels. At certain points there is a widen- 
ing out of the locks to enable vessels to turn or to enter the locks 
with greater ease. At Barton and Irlam he had provided a certain 
— of quay space, because he believes that, owing to the proximity 
of the railways, a coal tradeis likely to beestablished at those points, 
Comparing these dimensions with other canals, Mr. Williams men- 
tioned that the Suez Canal was only 72ft. wide at the bottom, with 
flat slopes, while only one vessel could pass at one time, except at 
certain passing stations. The Amsterdam Canal, too, was only 
89ft. othe. The depth of the Manchester Canal would be 26ft. 
from Barton to Manchester, and from Barton locks to Irlam ; and 
24ft. from Irlam to Walton and Runcorn at low water. During 
spring tides the latter depth would be 26ft. 6in. The minimum 
depth at low water would be 24ft., but during high tide the maxi- 
mum depth might run to 50ft., but the banks would be 5ft. above 
the highest tides. As against these depths the Amsterdam Canal 
was 23ft. deep, and the Suez Canal nominally 26ft., but owing to the 
sandy banks practically only 22ft. for safe navigation. With 
regard to the locks the witness said we shall have three at Walton, 
three at Irlam, and three at Barton. These are with a view to 
economising water. First, we shall have one e ship lock 
550ft. long and 60ft. wide. Then another, or intermediate 
- lock, which will be the one mainly used, 300ft. long and 40ft. 
wide. Finally, there will be a barge lock, 100ft. long and 20ft. 
wide. This arrangement would enable them, if necessary, to econo- 
mise water by putting barges through the barge lock instead of 
through the ship lock—witness here produced plans of the proposed 
locks, and explained the same to the Committee. At Barton he 
to have six sluices, each 20ft. wide, and at Irlam eight of 
same width. At Walton he has six similar sluices, and also—in 
order to take the flood water down the old channel of the Mersey, 
and to admit the tidal flow into the new ship canal—six other 
sluices, that is to say, he has altogether at Walton twelve sluices, 
which provide him with two different ways of sluicing the water. 
He has an arrangement for keeping back at spring tides the 
additional flow of 2ft. until low water, and, if n > ing it 
down the part of the ship canal to Runcorn. He would 
power in case he ever required to use it. 

Mr. Williams next explained that he proposed to work all the 
lock apparatus and sluices by hydraulic machinery, and stated that 
he should have a fall of 17{t. at Barton, 19ft. at Irlam, and 
23ft. Gin. at Walton, at low water. On an average he should lower 
the level of the water 10ft. throughout. The ag; te fall from 
Runcorn to Manchester would be about 60ft., and in this amount 
of fall there was nothing exceptional. The Welland Canal in 

had twenty-seven locks, and a total fall of 330ft. i 
next with the question of water, he expressed himself satisfi 
that there would be considerably more water than would be 
required for the navigation contemplated; but even in the event of 
excessive drought, the hydraulic engines would be able to pump up 
an extra su ; and besides that, he had provided a conduit at 
Irlam—which, however, he did not expect ever to use—to draw 
water from the Mersey above the locks. Moreover, he had 
so provided that if he saw a very dry season coming on, 
he could, he showed, have in the upper portions of the 
river such a depth of bank that he could raise his pounds 
another foot or two and so store water. Having given some figures 
respecting the recent slight rainfall in Manchester and the district, 
Mr. Williams said “I assume that we shall save one-third of the 
_—— of water by the system of letting one lock into the other. 

might have taken a much larger amount—for instance, when the 
small lock ascends to the large lock it would be one-half—but I 
have chosen to average the savingatone-third. That would reduce 
the large lock from 561,000 cubic feet of water to 374,000ft., the 
intermediate lock to 136,000ft., and the barge lock—though I should 
se not deal with this one in the same way—to 22,767ft ; the 
oundation of the locks, sluices, and of nearly the entire length of 
the canal will be sandstone rock. The upper strata is alluvia 
deposit, clay, vel, and sand—highly favourable material for 
dredging. The dock at Manchester will be entered by two locks, one 
of which will be 550ft. by 60ft., and the other 300ft. by 40ft. The 
dock will be about 70 acres, and will occupy the entire site of the 
nt Manchester racecourse. There are to be four arms to the 
—the first 1700ft. long and 250ft. wide, the second 1300ft. by 


ve that 


250ft., the third and fourth each 900ft. by 250ft. These four arms 
are to be divided by three piers each t. wide. The whole of 
the dock will be in Salford, and the four arms will point in the 
direction of Manchester and Salford. The quay space at Salford 
will amount to two miles seven furlongs, but that does not include 
the long quay from Barton to the termination of the ship canal, 
which is two miles six furlongs; so that we shall havea total length 
of quay space of five miles five furlongs. The ordinary height of 
water in the dock will be 8ft. above the canal at that point, and 
6ft. below the quay level; but that level can, if necessary, be raised 
by a conduit from the river above Throstle Nest weir.” 

Witness pointed out the expected salutary effect of the canal on 
the present condition of the Irwell, and taking up another aspect 
of the case, said the canal would have direct communication with the 
canal system of Lancashire, Yorkshire, Cheshire, and Derbyshire. 
At Warrington, he added, a small dock is proposed, which will 
bring the canal near the Warrington and Stockport Railway, and 
unite that portion of the old river with the ship canal. The aque- 
duct of the Bridgewater Canal at Barton will be carried across the 
ship canal by means of a swing os to be worked by hydraulic 

wer. The water in the trough will be enclosed by gates, and the 

istance between the water level of the canal and the under surface 
of the swing aqueduct will be 40ft. Gin., instead of about 30ft. at 
present. Fora distance of 800ft. the aqueduct is now so narrow 
that only one barge can pass at a time, but we propose to double 
this width for a distance of 323ft., and by this arrangement the 
time taken by barges in crossing the aqueduct will be reduced, 
The Bridgewater trustees are not opposing this swing aqueduct, 
but they have asked for some pee clauses, and negotiations 
are in progress. The front of the sloping sides of the canal will be 
faced with rock taken out of the estuary, and this will prevent 
abrasureof the banks. With regard to the railway question, the wit- 
ness explained that the gradient adopted was 1 in 114, which was not 
sosharp as some of the existing gradients on the same line, especially 
at Runcorn Bridge, and gave the following estimate of the cost of 
the railway deviations :—Deviation No. 1, ; No, 2, £94,086; 
No. 3 (tunnel), £148,041; No. 4, £67,112; No. 5, £48,918; junc- 
tion railway, £10,374; and dock works at Warrington, £60,508. 
There were altogether ten miles of railway, the cost of which he 
had put down at £454,652, or £45,000 per mile, which was ample. 
The day’s proceedings closed at this point, and the inquiry being 
resumed on Tuesday, 

Mr. Leader Williams gave some further evidence, principally 
upon the nature of the river. He was then cross-examined by 
counsel for the several petitioners, but adhered stoutly to his 
vious statements upon all points, and maintained the practicability, 
utility, and prospective profitableness of the canal. 

Mr. Abernethy, C.E., consulting engineer to the scheme, was 
next examined, and entirely supportec the views of Mr. Williams. 

On Wednesday, Mr. Bateman, C.E., i to the Manchester 
Corporation, and Mr. Price Williams, C.E., were briefly examined 
in favour of the scheme; the latter mainly upon the deviations, 
which, he said, would have no prejudicial effect whatever upon the 
railways in the neighbourhood of the canal. 


Sream Tuc AND TRAWL FisHInG TRADE.—The prices of paddle 
and screw tugboats have considerably advanced—in second-hand 
iron paddle-boats to the extent of nearly 100 per cent. This 
sudden enhancement of value is Spay ae | attributed to numerous 

urchases made by parties e ed in trawl fishing. Messrs. Sharp 
— of Sunderland, who have much to do with this class of 
boat, state that no fewer than 150 paddle tugs have been drafted 
from their ordinary towing business and engaged in trawl fishing 
on the north-east coast of England, and in Scotch waters as far as 
Inverness. If the furore for trawl fishing should continue, it is 
possible that the price of such boats will rise still higher; and this 
is very likely, b of the ful operations and immense 
catches of fish the boats have been taking lately, and mre - 
cularly from the result of the last deputation of Scotch ‘ine-fisher- 
men to Mr. Chamberlain, who assured the deputation that the 
prohibitory measures asked for in connection with trawl fishing, in 
the majority of instances, could not be conceded, for various causes 
and interests. We cannot find, however, that fish is cheaper. 

A New PHENOMENON IN AcoustTics.—In Hibernia, a month] 
Irish science and art publication, Mr. J. H. Pentland 
attention to a phenomenon, the existence of which has not been 
before recognised :—Some few months ago it occurred to Mr. T. H. 
Maxwell to introduce a tuning folk whilst sounding into a flame. 
The performance of the experiment is simple in the extreme. The 
properties required are a flame and a tuning fork. On a 
the fork whilst sounding into the flame, the sound of the fork 
be observed to increase in intensity. It is well known that the 
intensity of any sound depends on the density of the medium in 
which it is generated, not on that in which itis heard. But as 
flame isa much rarer medium than the air we breathe, this, in 
the absence of other causes, should diminish the intensity. It is 
equally well known that any want of uniformity in the density of 
the medium between the sounding body and the ear diminishes the 
intensity of the sound; but as the introduction of the fork into 
the flame renders such medium anything but uniform, we should, 
as before, look for a diminution of intensity, whereas it is 
palpably increased. The two diminutions, familiar to us from 
the experiences of Mr. Tyndal on the Mer de Glace and of M. 
Humboldt on the Orinoco, doubtless take place, and might 
possibly be observed did not some other cause or causes produce an 
opposite and more powerful effect. As a similar effect has been 
deamveed with a variety of flames, it has been suggested that the 
only body that could augment the intensity by resonance is the 
flame itself and seamg dev envelope. A sounding box usually 
consists of a uniform y of air inclosed by a solid envelo 
both of which are thrown into vibration by the neighbourh of 
a sounding body. In od vay wy case the solid envelope is absent ; 
the included gaseous 'y has not an uniform density, and it 

s, more or less per saltum, into the gaseous envelope, which 
itself passes gradually into the medium in which the sound is 
heard. The flame may, however, be virtually considered as a 
tolerably uniform body of gas contained in an envelope of much 
greater density, and as such should possess all the characteristics 
of a sounding box. A very obvious experimentum crucis at once 
follows from the foregoing. A sounding box, in order to produce 
its greatest augmentation on a given sound, should bear a certain 
proportion to the wave of the sound. Could one, therefore, 
obtain a flame whose length was one-quarter of the wave-length of 
the fork, that flame should give the test effect for the particular 
fork. In order to calculate the length of this flame we should 
obtain its average temperature by a suitable pyrometer, such as 
Becquerel’s or Siemens, The temperature of the particular flame 
being determined, the velocity of sound in that flame, and con- 
sequently the a Tae required, would follow from Poisson’s 
and Biot’s formule. e proper length of the flame, one-quarter 
of the above wave-length, might be impossible to obtain, even in 
coal gas, without a 9, Ae og a essure ; but it might be con- 
fined within reasonable limits by the use of a fork of igh piteh. 
Such a theory would at once decide for or against the theory of 
flame resonance. Kénig’s manometric fames have proved be: f 
efficient in exhibiting the nature of compound vibrations, and muc! 
for or against resonance might be learnt from the application 
of the revolving mirror to the present phenomenon and a study of 
the serrated edge. There may be some reflection from the surfaces 
of the flame, but the transference of the fork from one side to the 
other makes no perceptible difference ; or the phenomenon “7 be 
in some way connected with the expansion of the fork, There 
are many flames besides gas fiames, and many sounding bodies 
besides tuning forks, so that the field is large. unr eropee 
flame, owing to its extremely high temperature, might possibly 
afford the most valuable results, It is quite within the range of 
possibility that the sound may undergo changes in timbre and 
pitch simultaneously with the Ka in intensity, and these 
again would require to be studied in ‘* Kénig’s Analyser,” 
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RAILWAY MATTERS, 


In seperting upon an accident which occurred on the 3rd April, 
at Northampton station on the Midland omg Major Marindin 
shows how serious may be the results of the failure of leaking-off 
brakes and the employment of brakes which require the use of two 
ejectors. 

Or the 14,680 miles of railroad, exclusive of local roads, in France 
in 1881, 12,735 miles were owned by the six companies, the 
cost of which was about £378,000,000, towards which the Govern- 
ment had contributed £62,000,000, besides advances of about 
£24,000,000 for interest, which it had guaranteed. 


TuE Great Northern Railway Company has just given out a good 
order for wheels and axles, which has been divided between the 
Leeds Wheel and Axle Company and Messrs. Craven Brothers, 
Darnell. The latter firm have also got a considerable contract for 
wheels and axles from the North British Railway Company. 


Tur opinion of the Wolverhampton Chamber of Commerce 
having been sought by Sir Edward Watkin on the Channel tunnel, 
the Council have replied that they do not doubt that the commer- 
cial value of the proposal would be great, but that they cannot 
rid themselves of the knowledge that the commercial interest 
forms only a small part of the question, and that their feeling on 
the whole is adverse from the undertaking. 


THE rol stock of the cipal French lines is as follows :— 
Nord, 1138 locomotives, mger cars, and 33,971 goods 
wagons; (East) Est, 922 locomotives, 2359 passenger cars, and 
22,401 goods wagons ; (West) Ouest, 1045 locomotives, 2881 pas- 
senger cars, and 17,465 goods wagons; Orléans, 970 locomotives, 
2100 passenger cars, and 20,433 goods wagons; P, L. M., 1 
locomotives, 3489 passenger cars, and 62,200 goods wagons. 

THE Carlisle Journal states that the London and North-Western 
Railway Company is taking preliminary steps for the construction 
of a branch railway from the main line to Caevaie Lake. The 
route projected is from Yanwath, about two miles south of Penrith, 
on the Lancaster and Carlisle Railway, to Pooley-bridge, at the 
north end of Ulleswater, a distance of about four miles along the 
vale of Eamont. At present the communication between Penrith 
and the Ulleswater st s is by h The branch would be 
mainly intended for passenger traffic, but it will also accommodate 
the lead mines at the head of Ull ter, the produce of which is 
now carted thirteen miles to a railway. 


THE question of using two engines on express trains was discussed 
at a recent meeting of the Railway Association at Berlin, when 
Herr Illing reported that in his district—Berlin to Lehrte—the use 
of twoengines on express trains was of frequent occurrence, although 
the general principle was recognised of only making the trains so 
heavy that they could be propelled at normal s in ordinary 


THE ENGINEER. 


NOTES AND MEMORANDA. 


To increase the proportion of nitrogen which is given off as 
ammonia during the destructive distillation of shales for the 
manufacture of oils, Mr. D, Urquhart mixes with the shale, before 
introducing it into retorts, an alkali or alkaline earth, and thus 
facilitates the combination of the hydrogen with the nitrogen. 


A PATENT was taken out last July for a process of preparing a 
material having the pretty little compound name, orthonitrometa- 
methylbenzaldehyde from Tollyalde- 
hyde, obtained from metaxylene, yields on nitration the orthonitro 
product, This, when dissolved in acetone and treated with weak 
soda ley, gives methylated indigo blue, which differs, the 
“Journal” of Chemical Industry says, from natural indigo by 
its solubility in alcohol. 

Ir is said that Herr Fahdt, of Dresden, uses metallic wires heated 
to redness by electricity, for cutting glass. When the circuit is 
closed the wire communicates its heat to the glass, which cracks 
under the infl of a sudden cooling by contact with a moist 
body. The advantage, however, does not appear, for to remove 
the inequalities of the section it has to be exposed to a flame, and 
the object is then placed in an oven, in order to prevent the parts 
which have been heated by the flame from cooling suddenly. 

By a consideration of Helmholtz’s hypothesis, that the differ- 
ence of potential between two conductors which are in contact 
implies the presence of a double electric layer, situated at the 
surface of contact, Mr. G. Lippmann says in the Comptes Rendus 
that the hypothesis leads to a parabolic relation of the second 
degree between the capillary tension and the difference of 
ayer ay and admits of quantitative experiments, from which 

e infers tha‘ the mean value of a molecular interval is 
ofa milixetr:. This value is} as great as that which was found 
by Sir William Thompson by an entirely different method. 

M. C. Pascuer finds, the Chronique Industrielle says, that the 
only substance which is really efficacious for rendering cements 
unalterable by the air is a cold solution of one part of sulphate of 
iron in three parts of water. The cement articles are left in the 
solution for twenty-four hours ; at the end of this time they take 
a greenish-black tint, due to the hydrated protoxide of iron. The 
absorbed solution is decomposed in the interior of the cement; the 
weight of the cement is increased 10 per cent.; all the pores of the 
mass are thus — by the hydrate, and as this combination is 
not attacked by the air, the t itself b unalterable. 

On the production of organic acids by electrolysis MM. Bartoli 
and Papasogli have published some curious experiments. They 
employed as electrodes, in a water voltameter, carbons of coke or 
of wood purified by chlorine, and noticed that the carbons were 
attacked, so that the liquid became black; with 1200 Daniells 
acting for a month without interruption, the liquid acquires an 


weather by one of the locomotives at the disposal of the pany. 
The requirements of traffic cause frequent deviations from this 
inciple, but Herr Illing maintained that the use of two engines 
inishes the injurious effects of accidents and abreviates the 
period of traffic disturbance in such cases. 


On the 1st inst., at 7.30 p.m., the new quick railway service 
between Paris and Constantinople, vid Vienna and Giurgevo, came 
into operation. For the | gaeery it will be a bi-weekly service both 
ways, leaving Paris at half-past 7 p.m. on Tuesdays and Fridays; 
and the train will consist of three saloon carriages, fitted with 
forty-two beds, a refreshment saloon, and a sufficient number of 
luggage vans, in which the luggage will be so arranged that it can 
be examined in the vans by the Customs officers at the frontier 
stations, thus avoiding the delay and annoyance unavoidable when 
the luggage has to be removed from the train. There will be no 
change of carriages between Paris and Giurgevo, and it is expected 
that the entire journey between Paris and Constantinople will be 
completed in about seventy-five hours. 


THE French Government owns 2316 miles of railroad, including a 
large number of short lines in various parts of the country ; but 
there are 1260 miles in lines which form something like a single 
system. These are chiefly roads which the companies that under- 
took them were unable to complete, because they did not seem 
likely to be profitable. Some of these lines the Government lease 
to the amg companies, some to companies organised especially to 
work them, and some it works itself. As a whole, they are very 
unprofitable, the working expenses being 96 per cent. of their 
gross earnings. On many lines the expenses are more than the 
gross earnings—30 per cent. more on one line, and 17 per cent, 
more on others. Including interest, this system has cost 
£1,600,000 more than it has brought in during three years. 


Tue construction of a big bridge is now likely across the 
Misssouri, and the construction of the ayes co and South- 
Western branch of the Chicago, Burlington, and Quincy Railway 
into Kansas city will, it is expected, now be pushed forward 
rapidly. The Chicago Times states that an unusually favourable 
charter for a bridge across the Missouri river at that point was 

ured at the last session of Congress. The Council Bluffs and 

e Rock Island roads will in all probability also use the new 
bridge as a means of entrance to Kansas city. The immediate 
result will be to bring the Chillicothe and Kansas city road, which, 
it is openly stated, is an extension of the Burlington and South- 
Western, into Kansas eity, giving the Burlington a new line between 
Kansas city and Chicago. It is also intimated that the bridge 
will furnish an entrance into Kansas city for any new roads which 
may desire it in future. 


AccorniNG to experiments made upon the Hanover, Cologne, and 
Minden Railway, fir sleepers injected with chloride of zinc required 
a renewal of 21 per cent. in eleven years; birch sleepers injected 
with creosote required a renewal of 46 per cent, at the end of twenty- 
two years ; oak sleepers injected with chloride of zinc required a 
renewal of about 21 per cent. at the end of seventeen years; while 
the same kind of sleepers in their natural state required a renewal 
of at least 49 per cent. at the end ofa like period. The conditions 
in each of these cases were very favourable for obtaining trustworthy 
proofs. The subsoil of the line was good ; the non-renewed sleepers 
showed, when cut, that they were in a sufficiently good state of 

reservation. Upon another line where the oak sleepers were not 

jected, it was necessary to renew them in the proportion of 74 
per cent. at the end of twelve years ; these same sleepers injected 
with chloride of zinc required a renewal of only 3°29 per cent. at 
the end of seven years ; whilst those injected with creosote required 
@ renewal of only 0°09 per cent. at the end of six years. 


A REPORT by Colonel Yolland has been issued on the circum- 
stances connected with a collision that occurred on 17th February, 
at London Bridge station, between a London, Brighton, and South 

Railway Company’s down passenger train, and a Midland 
Railway Company’s g' engine. The conclusion shows that it 
was a ‘‘ miscellaneous ” accident, Colonel Yolland saying : “Three 
causes have combined to permit this collision to occur, viz.: (1) A 
faulty construction of the South-Eastern Company’s goods yard at 
London Bridge low level station in the absence of At points, &c., 
to prevent an engine from running out on to the down main pas- 
senger line when the signals are against it. (2) The absence of a 
on the part the driver of Fone 

m Company’s as he was ing under the girder 
bridge signals, when there would have amps A distance for a 
train, fitted ——— with the Westinghouse continuous brakes, 
to have been pulled up before it reached the Midland engine. The 
driver does not a: r to have been on the look-out until his engine 
was close to the Midland engine. (3) The misconduct of the engine 
driver of the Midland engine in having d out on to the main 
down line, apparently passing the disc signal at ‘danger,’ which 
should not have been passed at ‘danger,’ and further running on 
until foul of the main down line when there was a signal off over 
the A.B. box, 100 yards in front of him, for a train to come out 
from the Brighton station,” 


acid reaction and yields the compounds of the benzo-carbonic 
series, mellitic acid, with its Cerivatives, and a black substance 
composed of carbon, bydrogen, and oxygen, slightly soluble in 
water and insoluble in alcohol and chloroform. The same results 
were obtained in various acid or alkaline solutions. If graphite is 
employed the liquid does not become coloured. 

A DESCRIPTION of the hektograph or gelatine pad now so exten- 
sively used for re-producing copies of letters is given by the Glass- 
ware Reporter as follows :—‘‘ An old French method of printing and 
transferring was to cast a sheet of glue, jin. thick, diluted, while 
warm, to such a consistence that when cool it was perfectly flexible 
and pliable as leather. The impression was first taken from the 


copper plate upon this sheet of glue, and then transferred to the | Arsenal. 


article requiring decorating. e glue could be applied to the 
ware two or three times before it became necessary to take a fresh 
impression from the plate. Black printing, in the Staffordshire 
apap ees. was at one time done by a similar process, the gelatine 
ts being cast on dish bottoms, and then cut to the size required 
ol the patterns, But this printing from bats has now fallen into 
isuse. 


Some varieties of South American wood have been described by 
M. Thanneur which seem likely to become valuable for engineering 
pom The yandubay is exceedingly hard and very durable. 

e couroupay is also very hard and very rich in tannin, It bears 
some resemblance to the quebracho, which is perhaps the most 
interesting of all and the most used. It is very abundant in Brazil 
and La Plata. Its diameter varies within the same limits as that of 
the oak, but the trunk is shorter. It is used for railway sleepers, 
telegraphic poles, piles, &c. It is very durable, especially when 
well seasoned. Its specific gravity is from 1°203 to 1°333. I 
colour is reddish, like mahogany, but it becomes darker in time. 
On account of its hardness it is difficult to work, and it cannot be 
readily cut with an axe, but it has been introduced into France on 
account of its richness in tannin. 

In a recent Chronique Industrielle an account is given of the 
examination of a large cylinder in a Woolf engine employed in the 
mines of Sarrebruck. On opening the cylinder there was found 
upon the piston a brown, wax-like mass, weighing more than 
150 kilogrammes. It contained 60 per cent. oxide of iron, 26°77 
per cent. of organic matters soluble in alcohol, 5:7 cent. of 
insoluble organic matter, the residue being composed of water with 
a little silicic acid. The cylinder had been in use for about a year, 
during which time 192 kilogrammes of suet had been employed for 
lubrication. The decomposition of the suet by steam into glycerine 
and fatty acids led to the formation of a soap of protoxide of iron. 
The oxidation of the iron, which is limited chiefly to the interior 
surface of the cylinder, gradually produces an enlargement of the 
diameter. The evil = be obviated by using as a lubricant 
mineral oil of good quality, which boils only at a very high tem- 
perature. 

AtLoys of metals are often difficult to make and very small 
quantities greatly affect alloys. The presence of z9}z5 of a pound 
of antimony in a pound of melted lead increases the rapidity with 
which the lead oxidises and burns. Lead which contains more than 

abos of its weight of copper is unfit for the manufacture of white 
lead. Der Techniker says gold with an alloy of s755 of lead is 
extremely brittle. Copper with 4 per cent. of iron has only 40 per 
cent. of the electric conductivity of pure copper. Nickel was 
regarded as a metal which could be neither rolled, hammered, nor 
welded, until it was found that the addition of ; 745 of magnesium, 
or of roby of phosphorus, makes it malleable. Some varieties of 
cast steel are exceedingly brittle, but the addition of +; of 1 per 
cent. of magnesium makes them malleable. At the Paris Exposition 
of 1878 a great difference was found in the toughness of sheets 
which were made of Swedish puddled iron. The only difference 
which chemical analysis showed was that the good plates contained 
and the bad of phosphorus. 


AT a recent mecting of the Paris Academy of Sciences M. Loewy 
explained his new method for determining at any moment the 
relative position of the instrumental equator in relation to the real 
equator. This method is analogous to that already given for right 
ascensions, being founded on the observation of the stars near the 
pole, and on the variations in the relations of the co-ordinates due 
to the deflection of the instrument. M. Leowy demonstrates 
mathematically that his plan combines all the theoretical and 

ractical conditions required for the complete solution of the pro- 
lem. It is based on the theorem here demonstrated that when 
the track described by a star in apparent distance from the pole 
coincides with its distance in relation to the instrumental plane, 
the angle may be exactly determined which is formed by the ter- 
restrial axis with the line of the instrumental poles, by means of 
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MISCELLANEA. 


Tue steamship Adelaide, now finishing at Messrs. D. and W. 
Henderson and Co.’s yard, Partick, near Glasgow, is to be lighted 
throughout, by the Edison Company, on the incandescent system. 

AN electric railway is being constructed connecting Frankfort- 
on-the-Main with Offenbach, a distance of about eight miles. The 
dynamo machines are to be driven by steam engines stationed at a 
village about half way between the two towns. 

THE authorities of Sir Josiah Mason’s College, Birmingham, 
propose to give a series of lectures in aid of mining science during 
the coming session, and the South Staffordshire mining engineers 
have appointed their council to consult with the authorities upon 
the matter, 

Messrs. JoHN Brown AND Co., Limited, Atlas Steel and Iron 
Works, Sheffield, have obtained the order for the armour— 
1000 tons ‘‘ Ellis” compound plates—for the new Brazilian war- 
ship now being built by Samuda Brothers, London. She is a sister 
ship to the Riachuelo, recently built by the same firm. 

Dounrine the past twelve months there has been an increase in the 
ranks of the Institute of Civil Engineers of 1 honorary member, 
51 bers, 172 iat bers, and 40 students, with a 
decrease of 10 associates, making an aggregate gain of 254, and 
bringing up the total to 4400 of all classes, or an addition in the 
year at the rate of more than 6 per cent. 

WE understand that the committee of the Gloucester Coun 
Asylum have decided to light a portion of their new buildings wi 
electric light, and have entrusted the contract to Messrs. Wood- 
house “a Rawson, of Queen Victoria-street, London. Otto gas 
engines with Dowson’s patent gas, Sellon-Volckmar batteries, and 
Woodhouse and Rawson’s incandescent lamps are to be used. 

Tux Earl of Shaftesbury has consented to preside over a public 
meeting at Willis’s Rooms, London, on Thursday, July 12th, the 
object of which is to make a national effort to save the lives of our 
Schermen and sailors by providing more efficient refuge harbours 
for safety in time of storm and danger. bject gains esp 
interest now that our fishermen are placed so prominently before 
the world by the International Fisheries Exhibition. 

THE South Staffordshire Electric Lighting Company, of Bir- 
mingham, has obtained a provisonal order from the Board of Trade 
to supply electricity in Wolverhampton. The capital of the com- 
pany is £20,000. ‘The order requires them to set aside £15,000 for 
the undertaking ; one half of that sum to be deposited as security. 
A portion of the town has been divided into two areas, upon which 
operations may begin so soon as the company wish, after they have 
given five weeks’ notice to the corporation. 

Tue French scientific commission, appointed to visit the Isthmus 
of Krau, have reported that the work of piercing it, so as to con- 
nect the Chinese Sea with the Gulf of Bengal, would be easy, as 
the soil is not hard; and there would be only 50 kilometres— 
thirty-one miles—to cut through, while 61 kilometres—38 miles— 
of river can be turned to account. Besides, the line through 
a forest, which, in addition to supplying timber for the works, 
would yield a good return on account of sales. 

THE annual ge | of the Society of Chemical industry takes 
place on the 11th, 12th, and 13th July. Visits will be made to the 
works of Messrs. Doulton and Company’s art pottery, South 
Metropolitan Gas Works, the Electrolytic Company, the Vacuum 
Ice Company, Messrs. Duncan’s sugar refinery, Messrs. Ohlendorf’s 
Guano and Chemical Manure Works, Messrs. Knight and Son’s 
Soap Works, the Lager Beer Brewery and Ice Factory, Woolwich 


—-inspection of factories and workshops. 


Messrs. PowELL, RigBy, AND Co., New York, have taken out 
a patent for the production of iron water pipes which will not 
easily burst with hard frost. These pipes have an elliptical instead 
of the usual circular cross-section. The area of an ellipse is less 
than that of a circle of equal circumference. When water freezes 
in an elliptically-shaped tube it tends to make it more circular, and 
hence does not burst. If the tubes be examined every two or three 
years safety may be insured, for if they have become circular in 
section they can be knocked back again to their original shape. 

THE steamship Clan Macarthur, which has been built for Messrs. 
Cayzer, Irvine, and Co.’s Clan line by Messrs. Scott and Co., of 
Greenock, started from the Clyde on Saturday, the 2nd instant, for 
a preliminary cruise with a large party on board. The vessel has 
been lit throughout with incandescent lamps + the Glasgow 
branch of the Edison Electric Light Company. We understand 


~ that the owners have been so pleased with the complete success of 


the lighting that they have placed the lighting of another steamer, 
the Clan Macintosh, with the Edison Company, without inviting 
tenders from other firms. 

Major MARINDIN, on behalf of the Board of Trade, has held an 
inquiry in the Council Chambers, Edinburgh, regarding an appli- 
cation which had been made by the Electric Brush Light Company 
of Scotland for a provisional order for a specified area in Edin- 
burgh. He said that the inquiry was held exactly under the same 
conditions as those with regard to applications of gas and water 
companies. It was the first inquiry under the Electric Lighting 
Act. It embraced the questions of capital, area, and the ability 
of this company to carry out the works which they proposed to 
construct. Several witnesses having been examined, Major 
Marindin stated his intention of reporting against the preamble of 
the Bill, on the ground that the company had failed to make out 
their case. 

THE Scientific American gives some facts relating to the manu- 
facture of fiddle strings, and says: ‘‘ The name ‘ catgut,’ as applied 
to the animal fibre strings, is altogether a misnomer. The cat is in 
no wise responsible for the stcing, and, much as the fact is to be 
deplored, the manufacturers of such strings refuse to utilise cats 
for the supply of their material. That disposes of the last excuse 
for the existence of the cat. Catgut is of no use to anybody but 
the cat; hence no consideration of damage to valuable raw material 
need hereafter stay the hand that hurls the avenging bootjack at 
the nocturnal serenader on the back fence. Violin strings, and all 
sorts that come under the general head of ‘ gut,’ are made from the 
éntrails-of lambs and cattle, from the delicate threads used for 
sewing racket ball covers up to the half inch thick round belts, 
After the lamb is seven months old its entrails are no longer fit for 
making strings for violins ; consequently this branch of the manu- 
facture can only be carried on a few months in each year, The 
only man who now carries it on in America says that he cannot, 
without tariff protection, compete with the cheap labour of Ger- 
many and France, and he is going to give it up.” 

Ar the meeting of the American Society of Civil Engineers in 
New York, May 16th, Mr. F. J. Cisneros, who recently visited the 
Isthmus of Panama, presented an informal statement oi the pro- 
gress of the work on the Panama Ship Canal. He stated that the 
purchase of the Panama Railroad by the Canal Company seemed 
to promise most excellent results. In reference to the canal, he 
said that the line had been completely staked, cross sections taken, 
and the location made and stakes set for definite wor) ‘cr a i: 
portion of the line. The line is entirely cleared and gi vbed from 
Kilometre 40 to the mouth of the Rio Grande, ana is rapidly 
advancing to other points. The valley of the Chagres has been 
surveyed, and it has been found that the high water lines above 
the high dam will cover an area of about 6750 acres, and that the 
volume of water stored will be about 1,000,000,000 cubic metres. 
Actual work upon the canal has been commenced at six points. 
The contractors, Messrs. Slaven and Co., for dredging the canal 
from Colon, have their first ‘* Hercules” dredge in place, and will 


the variation observed between the apparent polar dist and 
the distance in relation to the instrumental plane. The method is 
independent of any possible variations in the state of the instru- 
ment during a period of twelve hours, and it excludes the cause of 
systematic error due to refraction. It is, moreover, capable of 
extreme accuracy, which, by multiplying the points, may be carried 
as far as is desirable. 


work directly. The Canal Company has been working 
with two French machines, at the rate of 1000 cubic metres per 
day for each machine. The Franco-American Trading Company 
has contracted for the excavation of about 10 kilometres of the 
canal beyond the Bay of P: ts ines are being built 
at Lockport, N.Y. ‘there are now about 6500 men on the work, 
chiefly Jamaicans, Carthagenians, and a few Martiniqueans, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


RIS.—Madame Boyveav, Rue de la Banque. 
and Co.,'5, Unter den Linden, 


81, Beekman-street. 


PUBLISHER'S NOTIOE. 


*,* With this week's number is issued as a supplemént, a Two- 
Page Engraving of a Patent Compound Horizontal Engine, 
400-1.H.P. Every copy as issued by the Publisher contains this 
Supplement, and ibers are requested to notify the fact should 
they not receive it. 


TO OORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 
inform ts that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be ee by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to their destination. 
No notice will be taken of communications which do not comply 
with these instructions. 

*,* We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or con- 
taining questions, must be accompanied by the name and address 


of the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 

T. M.. If you like to send a sketch of your invention in confidence, we shall 
be able to advise you. 

R. T. T. anv 8. E. D.—India-rubber cement, made by dissolving india-rubber 
in naphtha and bisulphide of carbon, can be procured at most shops 
selling india-rubber goods, and will probably answer your purpose. 

Ro.ier.—All your troubles are due to want of truth in your rolls. To 
turn out such thin stuff they must be dead true all over, and the axes 
must be precisely parallel, Great care must be taken on this point when 
the new brasses are being fitted. Do not put on too much pressure while 
the sheets are going through. Unless the material is very pure it will not 
roll into sound sheets, but will tear and crack, 

H. W. (New Plyraouth, Taranaki) —Your scheme would not answer, because 
the air would exert precisely the same retarding pressure as the water which 
it drove away before it. If, for example, a hole were made in the bow, 
water would in unless the air was of the same or greater pressure. 
The idea, too, is not new; it was proposed years ago. The adoption of 
your smoke-consuming scheme would simply put one of the fires out. 

K.—Nothing more than a general answer can be given to your questions. A 

id patent can be got for a new combination of old devices. In the case 
cited by you, it is to be presumed that the new process would result in 
greatly deguing the production of the stated material. This would bea 
substantial advantage gained, and the inventor of the new combination of 
two old processes would clearly be entitled to a share wn the advantage he 
conferred on the community, provided, of course, that there is invention in 
effecting the combination. 

EnquirErR.—Pampour’s rule for calculating the tractive force of a locomo- 
tive is now universally used It isas follows:—Multiply the square of 
the diameter of one piston in inches by the length of stroke in inches and by 
the average vressure in vounds, and divide by the diameter of the driving- 
wheel in inches. Thus, in the case you cite, we have x 2. 112°5 1b. 
per pound of effective ure. The figures you quote are correct on the 
assumption that the driving-wheels being new are a little over 40in, dia- 
meter by the allowance made for turning after being on the road for 


awhile. 
G. B. 8.—By far the quickest way of finding out the lifting power of your 
winch will be to measure the distance moved through by the chain while the 


engine makes, say, ten revolutions. The effective driving power will be found 
by multiplying the area of the two cylinders in square inches by the average 
cylinder pressure, and by the distance passed over by the two pistons in 
making ten revolutions. The result divided by the distance passed over by 
the chain in the same time will give the ratio of power to load. Thus, let 
the distance passed over by the two pistons in ten revolutions be 30/t. and 
the average pressure one ton, and the distance passed over by the chain be 
Gin , then the lifting power will be 60 tons. It is usual to deduct 80 per 
cent, for loss by friction when screw gear is uscd, 


ENGINEERS IN AUSTRALIA. 
(To the Editor of The Bngineer.) 
Sir,—I shall feel greatly obliged if any reader will kindly furnish me 
with a little information through the correspondence columns of your 
excellent journal, Tar Exaineer. (1) Are there good openings in Australia 
for a general hinist who is practical as engi , millwright, &c.? 
py Can any reader recommend me any Australian publicati taining 
formation of such openings, adverti ts, &c.? (3) If so, would it 
be cheaper to take tools from England than purchase them there? And 
is there much call for engineers out there? 8. 
Gloucestershire, June 5th. 


SUBSCRIPTIONS. 


Tue Enotweer can be had, by order, from any newsagent in town or 
at the various railway stations; or it can, Uf preferred, be 
from the office on the following terms (paid in advance) :— 
Half-yearly (including double numbers)... .. .. £0 148. 6d. 
Yearly (including two double numbers) .. .. .. £1 98. Od. 
it occur, an extra charge of two shillings and sixpence per annum will 
be made. Tus Enoineer is registered for transmission abroad. 
Cloth cases for binding Tue Enaineer Volume, price 2s 6d. each. 


ication 


at the 


increased rates. 
Remittance by Post-office order, — Australia, Belgium, Brazil, British 
Columbia, British Guiana, Canada, Cape of Ho; Denmark, 
France, Germany, Gibraltar, Italy, Malta, Natal, Netherlands 


ew Brunswick, Newfoundland, New South 

, Roumania, 8 land, Tasmania, Tur! 

West Coast of Africa, West Indies, Cyprus, £1 16s. China, Japan, 
India, £2 0s. 6d. 


nce by Bill in London. — Austria, Buenos Ayres and 


Algeria, 
Greece, Ionian Islands, Norway, Peru, Russia, Spain, Sweden, 
Chili, £1 16s. Borneo, Ceylon, Java and Singa: re, £2 0s. 6d, Manilla, 
Mauritius, Sandwich Isles, £258. 


ADVERTISEMENTS. 
*.* The charge for Advertisements of four lines and under is three shillings ; 
every two lines afterwards one shilling and sixpence ; odd 
charged one shilling. The line averages seven words, When an advertise- 
ment measures an inch or more the charge is ten shillings inch. All 
single advertisements from the country must be accompanied by a post-office 
order in payment. Alternate advertisements will be ¢ with all 
practical regularity, but regularity cannot be guaranteed in any such case. 
All except weekly advertisements are taken subject to this condition. 
ts cannot be Inserted unless Delivered before Six 
o'clock on Thursday Evening In each Week. 

Letters relating to Advertisements and the Publishing Department of the 
are to be addressed to the Publisher, Mr. George Riche ; all 

letters to be addressed to the Bditor of Tae ENGINEER, 163, Strand. 
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ENGLISH AND AMERICAN LOCOMOTIVES, 

In the United States the Wational Car Builder is looked 
upon as an authority on railway matters; and very pro- 
perly so; for our contempo is a very favourable 
specimen of the technical journal, We do not assume that 


, | stoppages, with a 


the National Car Builder holds itself responsible for the 
opinions of its correspondents; but we think we may 
venture to say that it fone not altogether dissent fronr the 
views expressed by a gentleman signing himself “ Yankee,” 
a letter from whom appears in the May number of our 
contemporary. “ Yankee” is a little angry with us, 
because we ventured some time since to make certain 
statements concerning the railway traffic of the United 
States, and to these statements he takes exception. It 
appears, however, that he is speaking of what ma 
termed the metropolitan traffic of his country, while we 
referred to the country traffic—which is a very different 
thing; so that we might have over all that he has 
said in silence, but for the circumstance that the National 
Car Builder has endorsed his views by not dissenting from 
them, and because, in the second place, “ Yankee” makes 
such remarkable assertions regarding the work done by 
American passenger engines that we cannot let them pass 
unquestioned. “THe Enaineer,” says “ Yankee,” “ re- 
iterates the old, threadbare assertion that American 
locomotives are much less economical in the consumption 
of coal than English engines, What comparison is there, 
I would ask, between the miniature carriages of an English 
train and the dining, sleeping, and drawing-room cars that 
— the trains on our roads? An Englizh passenger 

weighs from seven to ten tons, ana carries from 
twenty-four to thirty-two passengers; and about fifteen of 
these coaches make a train. An American coach weighs 
from twenty-five to thirty tons—a sleeper about forty— 
and carries from sixty to seventy passengers. From eight 
to ten of these coaches, exclusive of e, express, and 
mail cars, make an average train on our leading through 
lines, and the aggregate weight is three or four times as 
much as that of an English train. What headway would 
an English passenger locomotive, restricted to its regular 
home rations of coal, make with one of these trains? To 
borrow a phrase, I should say, ‘on the whole, very little.’” 

Now, it so happens that there is no need to refer to this 
country for authority for the proposition as to the relative 
economy of American and English locomotives. The 
statement that American locomotives are not as economical 
as English locomotives originated at the other side of the 
Atlantic, and if “ Yankee” had but kept hisears open to what 
is being said by master mechanics and traffic managers in 
the United States he would have known this. We have 
no doubt that American engines burn more coal per mile 
than English engines, We know that they evaporate less 
water per pound of coal, and that because of the spark 
arrester they carry more back pressure than our engines do. 
But we only know all this because we have been told as 
much by American engineers, who have made no secret of 
the matter. Indeed, “ Yankee” himself seems to be unable 
to dispute the heavy consumption per mile; but he excuses 
it on the ground that the passenger trains are also heavy. 
This is quite a legitimate argument, but we fear that 
“Yankee” has overdone it a little. According to him, 
ten 30-ton passenger cars, exclusive of baggage, express, 
and mail cars, say one of each, make an average nger 
train, The weight of this train cannot with its freight be 
less than 400 tons. If we add 60 tons for engine and tender 
we have a gross load of 460 tons,and we hasten to admit that 
we never heard of a passenger train of such dimensions being 
run in this country, or indeed any whereelse, with one engine. 
It might be assumed that such huge trains as this are run 
at slow speed, but this would be a mistake. “ As regards 
speed,” says “ Yankee,” “it appears that the average of 
express and fast passenger trains on the New York Central 
is fully up to the average of English trains, while the trains 
on the Bound Brook route between New York and Phila- 
ear | which are heavier than the English fast trains, 

e still better time. Webb’s compound engine, which 
is admitted to be the most economical type of engine in 
England, burns 23 lb. of coal per mile; but I could name 
an American engine with 16in. x 24in. cylinders that runs 
an accommodation train and burns only 20 Ib. of coal per 
mile, With the same indifference evinced by THz Enat- 
NEER to weight of trains, I can claim that this beats 
Webb’s compound.” 

It appears from this that the American locomotive can 
run a train of 460 tons at about 48 miles an hour, including 
stops, which means at least 55 miles an hour for long 
stretches of road. The average American passenger locomo- 
tive has cylinders 17in. by 24in., four drivers coupled, 5ft. 
in diameter, 1100 to 1200 square feet of heating surface, 
and carries 140lb. pressure. Now, it is perfectly well 
known in this country that no engine of the dimensions 
stated could possibly run at 48 miles an hour, including 
oss load of 460 tons; and coal, steam, 
iron, and water being in the United States very much 
what they are in this country, the United States locomo- 
tive is no more competent to do what “ Yankee” says it 
does than is the English engine. “ Yankee” has been 
misinformed, and the National Car Builder ought to have 
corrected his statements, : 

There is no species of argument that can be used 
which will prove that an engine with 17 by 24 cylinders 
and 1100 square feet of heating surface could run a train 
of 460 tonsat the speed of an English express. The resistance 
of such a train and engine on the level cannot be less than 
25 lb. per ton at 50 miles an hour. The total resistance 
would therefore be 11,5001b., but the pe of the engine 
would be very nearly 1161]b. per lb. of average cylinder 


1600 Ib., say 1001b, We need not 


pressure, and 

stop to point out that no locomotive has ever been built 
which could maintain an average pressure of 100]b. on 
the _— at 50 miles an hour; one-half this would be 
excellent work. We can put the factsin another way. A 
speed of 50 miles an hour means 4400ft. per minute, and 


4400 x 11,500 _ 1593 LHP. The Great Britain broad 


gauge engine, with over 2200 square feet of heating surface, 
18in. cylinders, and 24in. stroke, has indicated 900-H.P, and 
this is about the maximum effort of which a locomotive is 
capable. Toask us to believe that an American engine with 
the heating surface can do nearly double the work, is 
to draw too heavy a draught on our credulity, Again, it 
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may be pointed out that such an engine as that of which 
we fot oy could not develope an indicated horse-power for 
less than 4 Ib. of coal per hour, because thé steam could 
not be used expansively. Consequently the engine must 
burn coal at the rate of 6000 Ib, per hour, or at the rate of 
120 lb. per mile. We never heard of a consumption like 
this being reached in the United States. One-half as much 
is regarded even there as too great ; one-third more than 
suffices an English express locomotive, with fifteen or six- 


be | teen coaches, 


The truth is that “Yankee” has made statements which 
are simply untrue. We are charitable enough to believe 
that they have been madein ignorance. Indeed, ignorance 
of facts yom almost in every line of his letter. By the 
irony of fate a letter signed “Veritas” appears on the same 
page, giving a statement of the performance of an engine 
on the Kentucky Central Railway. It will be seen that 
in this engine English practice has been followed with the 
most satisfactory results. “The engine was built at the 
Baldwin Works, has 17 by 24 cylinders, a brick arch in 
fire-box, and a straight stack with 43? nozzle. During the 
month of February she ran 4000 miles between Covington 
and Lexington—the distance between the two places 
being 100 miles—and consumed 117,000 lb. of coal, or an 
average of 29:25 lb. per mile ran, The number of cars 
outed each trip ranged from four to six ; twenty-four 
mail train trips were made with thirty-four regular “1 
each, and sixteen fast line trips with six regular stops each, 
making a total of 912 stops, or an average of nearly twenty- 
three stops per trip.” Here we find that the trains con- 
sisted of from four to six cars. This gives a different 
idea of American railway traffic from that conveyed by 
“Yankee.” We may, for the benefit of our American 
readers explain that the English passenger coach usuall 
has five compartments, each seating ten second or third- 
class, and in some cases six, in others eight, first-class pas- 
sengers. Consequently each coach will hold, not only from 
24 to 32 passengers, but from 30 to 50. The dead weight 
of each coach may be taken at about 10 tons; on’some lines it 
is more, in others a little less; and Mr. Webb’s engine, to 
which “ Yankee” refers, hauls twenty such coaches. There 
are besides bogie iages in use on the Great Western, 
Midland, and some other lines, each of which is 
equal to about two ordinary coaches. We have no 
reason to doubt that “Yankee” is, in the main, cor- 
rect about the weight of the American car. Sleeping 
cars have been built which weighed over 65 tons; and it 
will be seen that the dead or non-paying load is much 
greater than is the case with English rolling stock. It is 

ible that the great distances which have to be travelled 
in the United States render cars and their congeners 
a necessity ; but they have never quite met the taste of the 
British public; and the American ordinary cars, after being 
tried for a short time on the Midland Railway, were dis- 
carded. No doubt the principle of the survival of the 
fittest has a great deal to do with the type of railway 
vehicle used in any country, and the influence of distance 
must not be forgotten. What will answer well for 
short runs of an hour or two will not answer, perhaps, for 
trips of several days’ duration ; and we are quite content 
to admit that Americans have got the right type of rail- 
way vehicles for their country ; But we ask to be permitted 
to maintain that we have got in this country what suits us 
best. We may not know what is good for us, but it will 
require a great deal of argument to prove that Americans 
are wiser in this respect than we are. 

We cannot conclude without making one more extract 
from “ Yankee’s” letter :—‘ Toe EncIneer asks, in sum- 
ming up, ‘ Have British traffic managers anything to learn 
from their American brethren? and answers, ‘On the 
whole, very little.’ Considering the comparative territorial 
dimensions of the English and American systems, the 
answer is very pertinent. One of our western farmers, if 
he had a genius that way, could operate the English system 
in his back yard and still have a little room left for new 
construction ; but the traffic _—— of our great con- 
tinental lines would hardly go to the said back yard for 
instruction.” “Yankee” has evidently much still to 
learn, but he must take his first lessons in the United 
States. If he could only e to “interview” any traffic 
manager of a great American line, he would learn perhaps 
a great deal. He would see for himself at all events that 
such men possess a modesty which he lacks, possibly does 
not even understand. Failing the necessary opportunity 
for interviewing, we would recommend him to consult the 
back volumes of the National Car Builder, and the Ameri- 
can Railroad Gazette, and the transactions of the Master 
Mechanics’ Institution, We venture to think that he will 
rise from the perusal of these volumes with the conviction 
that perhaps he was just a little too basty when he under- 
took to criticise Taz ENGINEER. 


AMALGAMATION OF THE LONDON WITH THE CHARTERED 
GAS COMPANY. 


Avy Order in Council has just been issued, giving effect 
to a scheme whereby the London Gas Company will 
become, on the Ist July, part and parcel of the Gaslight 
and Coke Company, otherwise known as the Chartered. 
This makes the seventh company which has been amalga- 
mated with the Chartered since 1868. At the close of 1869 
the share and loan capital of the Chartered was a little over 
£1,300,000; it now _ seta £10,356,391, with power to 
rise to £11,878,610. The absorption of the London reduces 
the number of gas companies in the metropolis to three, 
the other two being the South Metropolitan and the Com- 
mercial, At the close of last year the capital of the former 
was £2,092,221, and of the latter £745,845, making 
together £2,838,066. The immense preponderance of the 
Chartered is thus apparent, affording a striking contrast to 
the position of that company in 1869,‘ when it possessed 
only one-sixth the entire gas capital of the metropolis, 
It now takes considerably more than two-thirds. © 

The acquisition by the Chartered of the district of the 
London Company is fraught with some remarkable results, 
arising mainly out of the fact that it carries the jurisdic- 
tion of the Chenieed Company across the Thames. It 
was originally thought that the amalgamation of the Lon- 
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don Company with the Chartered would be only partial, 
and that the southern portion of the London Company’s 
district would have to be given up to the South Metro- 
politan. This would have taken from the Chartered an 
area extending from the Westminster Bridge-road nearly 
to Kennington Park, and occupying the heart of Lambeth. 
Another area would have been taken, comprehending the 
neighbourhood round Battersea Park. As it is, these two 
areas will remain with the Chartered as portions of the 
absorbed district of the London Company. Oa the 
Middlesex side of the Thames the Chartered Company 
oe an area having Lincoln’s-inn-fields for its centre, 
and reaching from Gray’s-inn-lane to the southern ex- 
tremity of the Tottenham Court-road. The boundary 
travels round Seven Dials, and then recedes eastward to 
Drury-lane, passing down to the river between Somerset 
House and the Temple, s> as just to lop off the eastern end 
of the Strand. It is a curious example of the erratic 
manner in which the gas districts grew up in the metro- 
—_ that the remaining portion of the London Company’s 

istrict lies so far west of this Strand portion that we have 
to seek its commencement at Pimlico, whence it spreads 
into Belgravia, Chelsea, and Fulham, to the borders of 
Hammersmith. 

A glance at the map will show that so far as consolida- 
tion is concerned, the metropolis north of the Thames will 
be immensely benetitted by the new arrangement. All 
London north of the river will now come under the 
Chartered administration, except the district of the Com- 
mercial Company, into which the Ratcliff was absorbed 
some years ago. It is true the exception is a large one, 
but the area is reasonably compact and does not fling 
itself in disjointed portions all over the field. The 
Chartered district will now run continuously from the 
Tower to Wormwood Scrubs, and from the Thames to 
Finsbury Park. It is an odd fortune which carries this 
old company south of the Thames, and some persons will 
think that the Board of Trade have madea mistake in 
letting the northern colossus of gas plant its foot in 
Lambeth and Battersea. But if something has been 
sacrificed in the shape of geographical simplicity, much has 
been gained to the publicfinancially. This intrusion—if so 
it may be called—of the Chartered Company intoSouth Lon- 
don has been purchased at a price, and we may presume that 
nothing short of a decidedly good bargain for the public 
would have induced the Board of Trade to let the Chartered 
Company cross the Thames. Thescheme of amalgamation 
provides that in the areas of the London Company south of 
the Thamesthe Chartered Company shall not chargea higher 
price for 16-candle gas than that which is charged by the 
South Metropolitan Company. This is an pot ipe to 
the consumers of the old London Company south of the 
Thames, seeing that they have been paying 3s. per 1000ft. 
for their gas, and the price of the South Metropolitan 
is 2s, 10d. Accordingly these parties will forthwith 
experience a reduction of twopence per 1000ft. The 
same rule applies to publiclamps. The difference to the 
Chartered Company is greater still, seeing that its 
present charge for gas is 33, 2d. per 1000ft., thereby 
making a difference of 4d. between its present scale and 
that which is to be observed by it in South London. 
But a peculiar question arises with reference to the 
rorthern areas of the London Company. The Chartered 
Company may, so far as the scheme of amalgamation is 
concerned, establish its present rate in those areas, But 
some dissatisfaction will inevitably arise if the consumers 
in the Strand, in Holborn, in Pimlico, Belgravia, Shelsea, 
and Fulham, find that they are to pay 2d. per 1000ft. more 
for their gas than heretofore. Yet it will seem strange if 
Chartered gas is cheaper in Chelsea than in Westminster. 
Why should the charge be 3s. in Red Lion-square and 
3s. 2d. in Bloomsbury? One way of meeting the difficulty 
is to charge 3s. 21. throughout, on the plea that the 
Chartered gas has-a higher illuminating power than that 
hitherto supplied by the LondonCompany. The Chartered 

is equal to 16 candles, while the gas of the London 
mpany is reckoned at 12. But people will be slow to 
believe in this difference, however real it may be. In 
fact, the actual difference is not likely to be so 
great as this; but if it be only two candles, it would 
justify the higher scale of charge. There is also the 
additional advantage of having the supply duly examined 
and reported upon by qualified officials ; a system which 
applies to the Chartered gas, but from which the gas of 
the London Company has been exempt. Perhaps the 
Chartered Company is prepared to make a general drop 
of twopence per thousand. Yet it would still appear 
anomalous that the same gas for which 2s. 10d. was 
charged on one side the Thames was subject to a charge of 
33. on the other. There is also the possibility that the South 
Metropolitan Company will bring its scale down to 2s. 8d. 
It may even descend to half-a-crown. According to 
the new regulations, the Chartered Company south of the 
Thames must fall to the same maximum as the South 
Metropolitan, whatever it may be, with the certainty that 
people will ask why it should not sell its gas equally 
cheap in Middlesex. 

The mode of dealing with public lights is a remarkable 
feature in this present amalgamation. It is a well-known 
regulation that a gas company shall not charge more per 
1000ft. for gas supplied to a public authority than the 
lowest price charged to a private consumer. By the 
scheme just confirmed, this rule is made to apply to the 
entire Chartered district, as created by the amalgamation. 
The effect is that the public lights supplied by the 
Chartered Company north of the Thames—more than 
37,000 in number—will have to be supplied with gas at 
the South Metropolitan rate, in addition to the 6237 public 
lamps of the London Company. This represents a fall of 
10 per cent., constituting a very material difference in the 
sum total. The ratepayers, therefore, have reason to be 
grateful, as well as certain of the consumers; and there is 
again the rale operating that the price must fall still 
further should the South Metropolitan price go down. It 
is also a condition that the rate of dividend payable 
on the ordinary stock of the Chartered Company, 
under the provisions of the sliding scale, 


verned by the maximum price charged for the 
fime being for the company’s an With a reduction 
in the price of gas, the company is allowed to pay 
a higher dividend. But a uction in one part 
of the district will avail nothing if the price is kept 
up in another. The low scale in South London will not 
entitle to a proportionate dividend if a higher price is 
maintained elsewhere. It may be a matter for surprise 
that the Chartered Company should accept terms so 
onerous. But the affairs of this great corporation have 
hitherto been managed so well—certainly in all that relates 
to Parliamentary and official proceedings—that we must 

resume the policy now adopted is a perfectly sound one. 

t may be that the amalgamation averts some peril which 
has threatened the company, or, possibly, some project is 
about to be developed which will be assisted by this 
scheme. If any portion of the public have reason to look 
upon the amalgamation with disfavour, it must be the con- 
sumers who reside in the districts of the London Company 
north of the Thames. These will feel themselves preju- 
diced if they are charged the Chartered price, thus mulct- 
ing them in twopence in each 1000ft. of gas. The onl 
answer must be that the new gas is better than the old, 
and that they are getting their light as cheap as ever, if 
not cheaper, so that the quarterly gas bill need be no 
higher than heretofore. We presume this will be the 
explanation ; but a good many people will be sceptical on 
the point, and will declare that the London Company’s gas 
gave quite as brilliant a light as that of the Chartered. One 
decided advantage accruing from the amalgamation is that 
the supply in the London district will come under regula- 
tion in the same way as the rest of the Chartered supply. 
Thus there will be an official guarantee for lighting power 
and purity. There has been no such guarantee hitherto 
in the territory of the London Company, whatever the 
directors may have done of their own free will. 

Amalgamation was prescribed by the Act of 1868 on the 

round of economy. The public are much less anxious 
or amalgamation now than formerly, but the process has 
been steadily carried on, so as to combine thirteen com- 
panies into three. The Commercial absorbed one company 
—a little one; the South Metropolitan absorbed two—one 
bigger than the absorber ; and the Chartered, as already 
stated, will now have absorbed seven. If the Chartered 
Company could bring the price of its gas down to 23, 10d. 
per 1000ft. all over its district, it might attempt to take 
up the Commercial, unless in the meantime that company 
reduced its price still further. Amalgamation has now 
gone so far that the whole gas supply of London is brought 
under supervision, and default may be punished by 
penalty, excepting only that the enforcement of this 
system in the London pees by district is deferred for 
eighteen months, Concerning the effect of amalgamation 
in reducing the expenditure of the companies, sufficient 
experience has now been acquired to aftord a practical test. 
In 1869, when there were thirteen gas companies in the 
metropolis, the annual charge for directors and auditors 
was nearly £23,000. By 1881 the companies were reduced 
to four, and the directors and auditors cost a little over 
£17,000. In the same period the total management 
charges fell from 2‘d. per 1000ft. of gas to lid. In abso- 
lute amount, the cost of management showed a shght 
advance; but amalgamation is obviously favourable to 
economy, especially under the influence of the sliding scale, 
the statutory limit of the dividend being enlarged pro 
rata with a reduction in the price of gas. The supply has 
been cheapened considerably since 1869, and dividends 
have gone up. The London Company not being under 
this system, has not experienced the special inducement 
which it affords, though the undertaking has, apparently, 
been well conducted. 

The effect of the amalgamation which is now just being 
consummated will ibly tend to the benefit of the 
consumer ; and credit must be given to the Chartered 
Company for having the spirit to face the responsibilities 
connected with the scheme. It is not in the nature of 
things that the public will feel gratitude to a gas company, 
or look very favourably upon anything that a gas com- 
pany may do. But we feel warranted in saying that 
the Chartered Company has for a long period of 
time shown unusual readiness to fall in with any reason- 
able scheme of reform. It has espoused no narrow 
policy, but has done much to bring about an im- 
proved system of gas legislation. As being the oldest of 
the London gas companies, it has been loaded with 
burdens, unavoidably created in days when the conditions 
of the gas supply were very different from what they 
are now. It transferred the t bulk of the gas 
manufacture from the populated districts of the metro- 
polis to a point on the remote outskirts, thereby relieving 
London of the annoyance inseparable from the presence of 
large and numerous gasworks, If mation is worth 
anything to the gas consumer, certainly the Chartered 
Company is deserving of some approval in that par- 
ticular. The latest scheme of this nature may not imme- 
diately give perfect satisfaction. The arrangement is 
unavoidably complicated, and may have its drawbacks ; 
but on the whole the change ought to promote the in- 
terests of the public, and we are disposed to think that 
this latest instance of amalgamation may lead on to results 
even more important and salutary than those which imme- 
diately appear. But it must not be forgotten that compe- 
tition is very valuable, and we should not care to see 
amalgamation pushed so far that the lighting of the whole 
metropolis was in the hands of a single company. The 
electrical engineer will, however, have something to say 
yet as to the price and quality of gas, 


THE YIELD OF RAILWAYS. 

THE relative yield of the great railways is a subject that has 
not been often treated, but it is one that is of the utmost import- 
ance. There is very great variation in the yield. If we take 
one of the fairest tests—that of the return per mile per week— 
we shall find that in the most recent return the little Metropoli- 
tan Railway stands at the head, having an income of £727, whi 
the Metropolitan District comes close up with an income from 


be | traffic of £644 per mile per week. The Lancashire and York- 


shire received £208 per mile; the Midland £130; the Great 
Northern £122; the Manchester and Sheffield £129; the London 
and North-Western £116; and the North-Eastern £95. The 
Furness Railway has £73 per mile; the Maryport and Carlisle 
£64; and the lowest seems to be the Eastern and Midland, £11, 
It is evident that there is very great variation, and so far as the 
figures are available, there is ground for the belief that it is to 
the variation in the passenger traffic that the difference in the 
yield of the respective companies is mainly due. It may be 
added that the Scotch railways yield generally less than the 
English, and the Irish less still. Five of the main Scotch lines 
for the week referred to had receipts that varied from £22 per 
mile to £75; whilst the Irish railway receipts for the same week 
ranged from £7 per mile to £65, the bulk being below £30. It 
must not be supposed that the mere receipts are a test of the 
amount of the dividends paid by the respective panies, for 
whilst the Metropolitan Railway pays a steady five per cent., the 
Maryport and Carlisle, with a much less yield per mile, pays 
double. The amount of the dividend is determined more by the 
cost of the line and the working expenses than by the mere 
yield, but it is interesting to trace the relative yield, and to learn 
that one of the chief causes of the variation is in the density 
of the gathering ground that the railway traverses and from 
which it draws its passenger traffic. There is, moreover, the 
lesson that some of these companies ought to at once endeavour 
to increase their passenger ic, a8 it is from this that the most 
money is drawn. 


THE DRAINAGE OF MINES, 

AL mines drainage ia the colliery districts, whether by 
individual firms or by commissions, were severely tried by the 
late heavy and prolouged rainfall; and as the fall was heav*er 
in the Midland Counties, where, indeed, the mines are n._. 
honeycombed, there, also, the difficulties have been most felt. 
But for the existence of the Staffordshire Mines Drainage Com- 
mission, the coal supplies from the pits which have been for a 
long time in course of work in that county, would have been 
greatly curtailed. Yet all the resources of the Commission were 
needed to be put into active operation to prevent the flood from 
overmastering the pumps. These facts have impressed the Com- 
mission with the great significance of earlier recommendations 
which aimed at the ing out of costly unwatering under- 
takings with eae promptitude. ithout, therefore, 
waiting for the completion of specific surface drainage works in 
hand, it was on Wednesday determined by the Commissioners in 
Wolverhampton that some £25,000 shall be spent in the ensuing 
twelvemonth in laying down two new pumping engines, and in 
driving underground levels to bring the water to the engines. 
The engine to be placed at the Moat Colliery, Tipton, will cost 
£8873, and that at Bradley £11,779, inclusive of its bottom lifts, 
which are set down at £2446. By this expenditure the vast areas 
of impounded water in the Bilston and the Tipton districts will 
be attacked at one and the same time. While, therefore, the 
liability of works in operation to be stopped will be removed, 
collieries for many years past drowned out ought soon to be 
once more sending coal into the market. 


THE RAILWAY CRISIS IN FRANCE. 


Iv a paper lately read by Dr. Von der Leyen before the 
Railway Association at Berlin, the fact was referred to that the 
action of the Railway Commission appointed last year has not 
yet brought about the hoped for mitigation of the crisis which 
has now existed since 1877 in French railway matters. The 
railways in France were only in part built by private enterprise, 
the help of the State having been given in various ways. The 
policy of the various succeeding Governments seems, however, to 
have led to a practical monopoly being obtained by the six large 
companies, and it is asserted that the traffic was on the whole 
badly carried out. The present crisis began in 1877, when two 
of the large railways—the Northern and Orlean lines—had been 
trying to purchase some of the competing lines in their districts, 
which had been supported by M. Philippart, the Belgian con- 
tractor. They had previously reduced these lines almost to a 
state of bankruptcy by keen competition. The Northern line 
succeeded in its project, as it did not require Government 
sanction. The Legislature rejected the proposal of the Orleans 
Company, and called upon the Government to purchase the 
lines which that body wished to acquire. Acting upon this 
suggestion, the Government concluded arrangements with ten 
companies—one of the most important of which was the Vendée 
line—and after much discussion, there was constituted in the 
spring of 1878 a network of lines called State Railways. 

The policy thus inaugurated by M. de Freycinet, in conjunc- 
tion with M. Gambetta and M. Say, included the construction of 
10,000 miles of main lines and 25,000 miles of secondary lines. 
For this work a period of ten years was estimated to be required, 
as well as an average expenditure of £12,000,000 a year during 
that period. This programme met with general public approval, 
and the law of 17th July, 1879, was passed without difficulty. 
This measure dealt with the “ classification of the competing 
network of railways of general interest.” It would seem that 
the length of the railways open in France has increased within 
five years from 13,000 miles in 1877 to 18,000 miles at the close 
of last year. The difficulties attending the work were not, it is 
asserted, sufficiently reckoned at the commencement. New ruail- 
ways were called for by the inhabitants of several districts, and 
from various causes the original estimate of cost has now been 
almost doubled. In order to treat all parts of the country 
impartially, operations were simultaneously commenced at a 
number of places. At the present moment it is said that the 
State is formally engaged in constructive operations at 114 points. 
Unexpected difficulties have, however, presented themselves in 
the working of the small railways situated between the main 
lines, Nothing remained but to arrange provisionally with the 
large companies on this matter, on conditions not exactly favour- 
able. The negotiations with the Orleans Company were, how- 
ever, not successful, and the projects submitted to the Legisla- 
ture were of so disadvantageous a character that the acquisition 
of the whole Orleans line by the State was spoken of as affording 
the only practical solution of the question at issue. 

The Freycinet-Say Government, which was in office during 
the first half of 1882, was more favourable to the private lines 
than Gambetta’s Cabinet had been, and negotiations were re- 
opened with the Orleans Company by which the Government 
should give up for the term of seventy-five years its legal right 
to acquire the line, in consideration of certain financial obli 
tions being undertaken by the company. The fall of thi 
Cabinet again altered the state of things, and a plan was sug- 
gested by M. Herisson, M. Raynal, and M. Tirard, which included 
the drawing up of a comprehensive scheme to be submitted to 
the large railway companies, accompanied by the threat of acqui- 
sition by the Government. It is this work which is now being 
executed by the Extra-Parliamentary Railway Commission esta- 
blished in October, 1882. 

Last qutumn the adherents of the private railway system re- 
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commenced in the press their attacks upon the Government pro- 

Js, M. Leon Say taking a leading part in this warfare. His 
attempts to prove that the State railways are a commercial 
failure have been refuted by M. Raynal and others, but the final 
result of the a is regarded as doubtful, inasmuch as the 
united power wielded by the large companies is a factor of 
primary importance in the question at issue. 


TWIN SCREW TUG BOAT FOR THE RHINE. 


Tur twin screw tug boat which we illustrate on page 438 has 
been recently built by Messrs. Sachsenberg Brothers, of Rosslau, 
for Messrs. Mellinghoff Brothers, of Miillheim-on-the-Ruhr, and 
is intended to ply on the Rhine. The dimensions are :—Length, 
88'5 m.; breadth, 7°2m.; and depth, 32m. The keel plates are 
from 7 to 9mm. thick; stem, 130 by 25 mm.; stern, 120 by 
55mm.; frames, 50 by 80 by 8mm., 60 by 80 by 8mm., and 
52 by 65 by 8mm.; the distance from centre to centre being 
550 mm. in the fore part, with intermediate frames. The keel- 
son is of double angle iron 70 by 90 by 8 mm., the side keelsons 
in the bilge being of double angle iron 50 by 80 by 8mm. The 
deck beams, which measure 80 by 130 by 10mm., stand at a 
distance of 1100 mm., and are connected to the frames by strong 
iron knees. The transverse framing of the hatchways is of plate 
and angle iron, and. they are firmly connected together by fore 
and aft carlings. The vessel is provided with four water-tight 
bulkheads, 5mm. thick, stiffened with angle iron. Two coal 
bunkers, with coal boxes, on deck, capable of holding together 
60 tons. The thickness of the outside plating is as follows :-— 
Garboard strakes, 7 to 9 mm.; strakes, intermediate, to garboard 
and bilge, 6 to 7 mm.; bilge strakes, 6 to 8mm.; upper strakes, 
6mm. The bulwarks are 3 mm. thick and 600mm. high. The 
boilers are two in number, and contain together about 190 square 
metres heating surface, certified for a pressure of 64 atmospheres. 
The engines are independent, with double cylinders of 420 and 
700mm. diameter and 600mm. stroke. The screws are 
2100 mm. diameter. The boat is guaranteed to tow three iron 
barges, carrying 1600 tons, from Ruhrort to Cologne in from 18 
to 20 hours, with an hourly consumption of 500 kilogs. of good 
Westphalian coal. The cost, including fittings, was 128,000 
marks, 


400-H.P. COMPOUND ENGINES. 

We this week illustrate a pair of horizontal compound engines 
of 400-horse power, manufactured by Messrs. G. K. Stothert 
and Co., of Bristol, on their patent principle. The high-pressure 
cylinder is 23in. diameter, the low-pressure 43in. diameter, the 
stroke of piston 4ft. 6in., and the working pressure 90 lb, per 
square inch. The valves for the distribution of steam are piston 
valves, having the packing rings of manganese bronze, and the 
high-pressure cylinder is also fitted with expansion valves entirely 
of manganese bronze. In this engine these valves are regulated 
by hand ; but when preferred they are connected to the governor 
in a very simple and efficient manner. The main shaft, piston- 
rod, and crank pin are of steel, the bearings are 12}in. diameter, 
and 2lin. long, and the gun-metal brasses are adjustable for 
wear in every direction. The connecting rod, slide valve spindles, 
way shafts, &c., are all forged from selected scrap iron, and the 
cylinders are made from eqs mixture of cold blast iron, 
whilst the joints of all the are of tough gun-metal. 

Messrs. Stothert are now in all their large engines—marine 
compounds excepted—using two air pumps, as with the balanced 
buckets much less power is required, the wear upon the joints is 
much less, a good and steady vacuum is easily maintained, and 
in the event of a valve giving out, the engine is enabled to run 
till a convenient time is found for renewing it with only a 
slightly reduced vacuum. The air-pumps are lined with brass, 


have brass trunks and brass foot and delivery valve seats and’ 


guards, 

_ It will be noticed that although the engine is made upon the 
girder principle, a light bed-plate is fitted underneath the 
cylinders, and continued to take the bearings of the way-shafts. 

his is planed on the bottom as well as on the facing strips, and 
is intended as an accurate foundation upon which the planed 
feet of the cylinders shall rest, and the soa for the valve 
gearing find a true position. It is, of course, an additional 
strength for the engine, but is not necessary otherwise than as 
described. The crank pin, it will be noticed, is secured in a very 
firm and substantial manner, being shrunk into the eye of the 
crank, and secured, in addition, with a large hexagonal nut. The 
— is grooved for sixteen ropes, is 17ft. 6in. diameter, 
4ft, 2in. broad, and will weigh 20 tons. The governor is driven 

gearing, the wheels being of hard D piyag | there is thus no 
ce of any slip taking place, and as the form of governor 
shown has been adopted after many years’ practice, and the 
throttle valve, when used, is of a very improved form, the 
speed of these engines is very uniform—an important point, 
especially in spinning and weaving mills. One other feature is 
the small cost of the foundations ; these consist simply of a bed 
of concrete and a few large stones. In our engraving more 
stones are shown than are actually used. The saving of cost 
of this over an engine with a continuous bed-plate, designed 
to take all the strain of the engine, or a pair of engines 
side by side with a double throw crank shaft, is consider- 
able, especially in the latter case, where a much heavier and 
more expensive foundation is n , as the least settlement 
would bring an unequal strain upon the crank shaft, necessarily 
entailing a considerable expense and long stoppage should a 
fracture occur. Messrs. Stothert and Co. have made a large 
number of these engines for cloth, paper, canvas, and cotton 
mills, and their great aim is to combine simplicity with extreme 
economy of fuel. Messrs. Stothert state that they do not make 
any elaborate experiments to show a low consumption by figures, 
but prefer to rely entirely upon their customers’ books. In any 
tests they have carried out for their own guidance the consump- 
tion of coal has been under 21b, per indicated horse-power per hour. 
As a practical instance giving a trial of over three years’ dura- 
tion, we have a copy of a letter handed us from the well-known 
firm of Messrs. Richard Hayward and Co., of the Coker Sail Cloth 
Works, Crewkerne, Somerset. In February, 1880, Messrs. 
Stothert and Co. erected for this firm one of their patent engines, 
equal to 250 indicated horse-power, and it has been indicating 
during the period it has been at work 168-horse power. The 
consumption of fuel as certified from the letter before us has 
averaged but eleven tons—slack coal-—per week. This is the 
gross consumption, and includes all used for getting up steam in 
the morning, ing up fires at night, and all consumed during 
the breakfast and dinner hours, when the engine is standing. 
The boilers used for generating steam for the engine and other 
purposes are two single-flued Cornish boilers, working without 
an economiser, at 60lb. per square inch, the engine being 
designed for an initial pressure of 801b, per square inch. The 
lubricating materials used, as certified by the same letter, are two 
gallons of oi] and 9 1b. of suet per week, 


LEGAL INTELLIGENCE. 


(Before the ) 
THE LANE FOX PATENT. 

THIs patent, which is dated 9th October, 1878, came before the 
Solicitor-General on Friday, Ist June, upon an ag tne made 
by Mr. Lane Fox and the Anglo-American Brush Electric Light 
Mo A ca to disclaim from the patent all the claims originally 

de by the patentee and not previously excluded by his first dis- 
claimer, except that which formed the original fourth claim, and 
which is given below verbatim. The application was opposed by 
the Swan United Electric ae Company, Messrs. R, E, Crompton 
and Co., and the British Electric Light Company, upon various 
grounds, among which were that the invention to which the 
petitioners wished to limit the patent by the proposed disclaimer 
was wanting in novelty, that it was not the proper subject for a 
patent, that it was not sufficiently described in his provisional 
specification, and that the proposed disclaimer wo alter the 
character of the patent. 

Mr. Webster, Q.C., and Mr. Moulton—instructed by Messrs, 
Grover and Humphreys, solicitors, and Mr. J. C. Mewburn, patent 
yah for the petitioners in 1 of the disclaimer. 

r, Aston, Q.C., and Mr, oT Healey—instructed by Mr. J. 
H. Johnson, solicitor—appeared for the Swan United Company ; 
Mr. Aston, Q.C., and Mr. Phipson Beale—instructed by Messrs. 
Brookes and Sons, patent agents—for Messrs. R. E. Crompton and 
Co., and Mr, E. Carpmael—instructed by Messrs. Wilson, Bristows, 
and Carpmael, solicitors—for the British Electric Light Company. 

Evidence in support of the disclaimer was given by Mr. Lane 
Fox, the patentee, Professor Fleeming Jenkin, F.R.S., Professor 
Silvanus Thompson, D.Sc., and Mr. R. Sabine; and in support of 
the several oppositions by Mr. J. W. Swan, Mr. R. E, Crompton, 
Dr. Hopkinson, F.R.8S., Mr. W. H. Preece, F.R.S., Professor 
Ayrton, F.R.S., Professor Oliver Lodge, Mr. D. G. FitzGerald, and 
the Hon, R, Brougham. 

After along hearing, the SoLicrron-GENERAL observed that all the 
objections as to the beers gis the patent, and as to the propriety 
of the disclai: open to the opponents ‘upon the trial 


imer, would 
of an action, and therefore decided to grant the petitioner’s 
application for leave to disclaim, The only claim, therefore, 
remaining in the specification will be ‘‘the employment as 
described of secondary batteries as reservoirs of electricity in com- 
bination with a mode or system of distribution such as is herein- 
before explained,” The full effect of this claim can therefore only 
be ascertained by a careful perusal of the whole specification. 

The opponents asked that the patentee might be put under terms 
to commence an action we them to test the patent, but the 
Solicitor-General did not think he could impose those terms. The 
question of what other terms should be imposed upon the peti- 
tioners stood over for the Law Officer’s consideration. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS, 


(From our own Correspondent.) 
In a few branches of the rolled iron trade inquiries are a little 
more numerous, and the order books are filling somewhat better. 
But the prevailing low prices prevent many of the contracts which 
are offered from being accepted, and in some of the localities the 
mills and forges are only partially employed. 

Sheets for galvanising and for working-up —— command 
slightly better prices. The previous minimum of £8 for doubles is 
now more nearly £8 5s., yet Jattens remain at £9 to £9 5s. Prices 
of local makers of sheets in the galvanised state keep easy, con- 
sequent upon excessive competition, yet the representatives here 
of the Birkenhead Galvanising Company quote prices up 5s, per 
ton, leaving doubles at £13 per ton in bundles at Liverpool. For 
sheets of 26 w.g. the company now quote £14 15s., and for 28 w.g. 
£15 15s. in bundles, 

South Staffordshire tank plates not thinner than 13 w.g. were in 
the market this—Thursday—afternoon in Birmingham at less than 
£7 10s. per ton, but the quality was in —. Boiler plates 
of 4 cwt. and 5 cwt. each were quoted £8 10s. to £9 by makers of 
repute, and from this figure quotations varied to £10, £11, £12, 
and £15, according to quality. Charcoal plates were £7 10s., and 
best ditto £9 5s. 

Merchant sections of iron are in steady output. Bars, hoops, 
and strips are in a good inquiry for the colonies, and for 
other export markets. oops, in particular, continue in fair 
demand for America. 

Common gas strip up to 6jin. wide, and of the usual gauges, 


was to be had this afternoon at somewhat under £6 5s. per ton,. 


while strip of from 7in. to 84in. was quoted £6 15s., and from 8#in. 
to 12in, £7 5s. per ton. Nail strip was abundant at £6 10s., 
whether 12in., 2lin., or 24in. widths were required, and whether 
of 14, 13, or 12 w.g. Common angles of lin. to 44in. were 
£6 10s., second qualities at £7, and best quality to 8 united inches 
£7 15s. to £8. Tees of fin. to 2}in., of ordinary quality, were 
£7 10s. easy, while superior qualities were £8 to £8 5s. Ordinary 
horseshoe bars were £6 15s., while best sorts were £7 10s. and £8, 

Pig-makers are quiet, but hopeful of the early future. Common 
native sorts are 42s. 6d. down to 4Us., and part-mines 45s. to 50s, 
Northampton pigs are 45s. upwards, and Derbyshires 46s. 6d. to 
47s. 6d., with only little business. 

Ironstone and coke are in steady demand by the local pig 
makers. Large quantities of Northampton stone are coming into 
this district, and prices at date vary from 5s. 9d. and 6s. up to as 
high as 6s. 6d. per ton. Native stone of the ‘ black ball” descrip- 
tion is to be had at 14s. per ton, while ‘‘ blue flats” are worth 
16s. Pottery mine from North Staffordshire, for fettling the 
puddling furnaces, is quoted 17s. to 18s. per ton, delivered here- 
abouts. Best foundry coke is 24s. delivered from Durham, and 
best furnace coke 17s. 6d., delivered from North and South Wales, 
Good gas coke is 11s. 9d. to 12s. per ton. 

This week ‘‘summer prices” have been declared by the Can- 
nock Chase coalmasters. The new list is a reduction on that 
prevailing since Nov. 1st, of 1s. on coal, and 6d. on rough slack. 

Certain of the constructive engineers report themselves tolerably 
busy on a variety of r bridges, some of large span; and also 
upon railway bridge work, alike for home and for foreign lines. 

The open market quotation for iron roof-work is £12 per ton and 
—_ on trucks at makers’ works, and iron-rivetted girders are 
£11 per ton and upwards. Galvanised shedding of improved 
design for hay barns, &c., is quoted £35 per 40ft. lengths, but 
advantageous contracts might be placed at less than these prices. 

The workpeople in the forged horse-nail trade have received 
notice of a further reduction of 3d. per 1000. The masters state 
they are compelled to take this course in consequence of the com- 
petition of machine-made nails. 

The South Staffordshire and East Worcestershire Trades Council 
have resolved, ‘‘ That this Council considers that the pro 
contained in the Government Patent Bill to enforce the making of 
a statement of claim in the provisional specification, and open it 
for public inspection before the grant of the patent, is an objection- 
able feature in the Bill, and should be amended before it becomes 
law; and that Mr. Hinde Palmer’s proposals for a further reduc- 
tion in the patent fees be favourably considered.” 

In North Staffordshire the colliers’ strike shows no signs of 
breaking up, and it is calculated that some 8000 hands are still at 

lay. The owners, of whom Earl Granville, and Mr. Robert 

eath, ex-M.P. for Stoke on-Trent, are the principal, are so de- 
termined that they have drawn the horses up the pits, and most of 
the ironworks connected with the collieries are idle. Certain of 
the ironworks which are keeping on are obtaining some of their 
fide of fuel from the Cannock Chase and Derbyshire coal- 
fields, The ironworkers, having no union funds, are suffering. 
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NOTES FROM 


(From our own Oorresponaent.) . 

Manchester.—The condition of the iron trade of this district 
remains practically unchanged. Business still comes forward very 
slowly, and there is nothing to indicate the possible existence in. 
the background of anything likely to give an impetus to the 
market. For pig iron the inquiry is extremely limited, and to a 
large extent consumers appear to be still working on with deliveries 
on account of old contracts that have not yet run out, and one 
cause assigned for the very restricted buying which has characterised 
the market for some time back, is that an unusually large quantity 
of scrap iron has of late been offering for sale. ere is unques- 
tionably a great deal of old machinery being taken out to be 
replaced by sa of a more modern type, and this would bring a 
— deal of scrap into the market, of which founders appear to, 

ve availed themselves in preference to the raw material. 
Finished iron makers are kept going, and in some cases are busy, 
but the new orders given out are only small. 

The iron market at Manchester on Tuesday was not very well 
attended, and the business done was very limited. Quoted prices 
were unchanged; but where offers for anything like quantities were 
submitted by buyers they were at figures under taose asked by 
the makers. For Lancashire pig iron quotations remained on the 

is of 45s. for forge, and 4(s. for foundry, less 24 per eent. 
delivered equal to Manchester. Makers, however, are unable to 
get orders at these figures, and they have been selling so little 
recently that stocks are now going down at the works. Offers for 
a fairly large quantity of iron were made on Tuesday at a little 
under the quoted rates; but local makers, although not absolutely 
firm at their list rates, seemed scarcely prepared to give way to 
the extent expected by buyers, and no orders of importance were 
booked. In district brands the business doing is only small; quo- 
tations remain on the basis of 44s. 4d. for forge and 45s, 10d. for 
foundry Lincolnshire, less 24 delivered, with cheap lots of forge 
offering at under these figures; but buyers are not tempted to give 
out any large orders. A few expiring local contracts for Middles- 
brough iron are being renewed, and the average quoted a for 
foundry are about 47s. 10d. to 48s, 4d. net cash, delivered equal to 
Manchester. 

In the finished iron trade prices are maintained on the basis of 
late quotations, but there is only a very small business doing. With 
the exception of one or two local makes that can be bought at 
£6 2s. 6d., good brands of bar iron are not offered at less than 
£6 5s., hoops average £6 10s. to £6 12s. 6d., and sheets £7 12s. 6d. 
to £8 per ton delivered into Manchester. Inquiries for shipment 
continue exceedingly poor, and where offers are made they are in 
most eases at extremely low prices, which sellers are not di 
the leading branches of th d ell 

e “leadi ranches of the engineering trade continue w 
employed as a rule. I have naeal several times to the excep- 
tional activity prevailing in the locomotive building trade, 
amongst manufacturers of railway plant generally, and there is no 
owes notice in this direction. The principal firms throughout 
the district who lay themselves out specially for heavy engine 
work of various descriptions have large orders in han Tool 
makers continue busy, and machinists appear to be getting better 
off for work. One section of the engineering trade is, however, 
only moderately employed. Makers of the lighter class of high- 
pressure engines are not, as a rule, very well off for orders; and 
there is no doubt that this branch of the engineering trade is 
suffering, and is likely to suffer still more seriously, from the 
competition of the gas engine, the manufacture of which has of 
late been very largely developed in this district. In fact, but for 
the difference in cost, it is questionable whether steam engines of 
under 20-horse power would, for any lengthened period, be able to 
hold their own at all inst the gas engine, with its many 
advantages, where the driving power required is not large. Gas 
engines may, however, be even said to be now gradually passi! 
beyond the stage of what is termed the light class of motor, an 
are being made capable of much more effective work than was at 
one time thought possible. The latest advance in this direction 
is a gas engine capable of developing 85-horse power, which is 
being manufactured by Messrs. Crossley Brothers, of Manchester. 

Another class of motor which is ming popular for light 
driving is the hot-air engine, and as an illustration of the purposes 
to which it may be applied, I may mention that Messrs. W. H. 
Bailey and Co., of Salford, have just completed a contract for Mr. 
J. H. Donaldson, of Harrowsby, Surrey, in which they have put 
down a one-horse power Lehmann hot-air engine, which is utilised 
for driving one of their double-cylinder ‘‘ Challenger” pumps for 
raising water by separate suction pipes from a brook and a well, 
for laundry and wash-house purposes, as well as for the conserva- 
tory and stables, for driving wood-sawing and chaff-cutting ma- 
chinery in the workshop, a washing machine in the wash-house, 
and a mangle in the laundry, the whole of which work, I under- 
stand, the engine does effectively. 

The Fleuss breathing apparatus and lamp, which has been recom- 
mended by the Secretary of State for adoption in mining districts 
with the view of providing facilities for the exploration of mines 
after an explosion, was exhibited in working order at the meeting 
of the Manchester Geological Society on Tuesday, and its opera- 
tions explained to the members by Mr. Brown, of Messrs. Fleuss, 
Duff, and Co., of London. A full description of the apparatus 
was given by Mr. Dickinson, H.M. Chief Inspector of Mines, at a 
previous meeting, and to this I have already referred in my ‘‘notes,” 
and I need only here touch upon such points as were raised at the 
meeting on Tuesday relative to its adaptability for mine exploration 
purposes. The experiments at the meeting proved rey that 
the apparatus would enable the wearer to enter the most deadly 
gases with perfect safety, but beyond this are the questions as to 
whether the wearer, having entered the mine by means of the 
apparatus, would be able to render effective service in saving life, 
and also whether the cost of the apparatus would stand in the way 
of its general adoption. In the first place, I — state that the 
breathing apparatus weighs 28 lb. and the ee lb.; supposing 
men were to be brought out of a mine through deadly gases it 
would be necessary for the rescuers to take with them spare 
appliances beyond those in actual use, which would mean that two 
searchers would take a spare apparatus between them. The 
weight of the apparatus would, however, seem to stand in the way 
of its very effective employment in actually rescuing any large 
number of imprisoned miners, and it was suggested by Mr. 
Dickinson whether it would not be possible for the rescuers to 
carry with them some more portable sppliances which could 
be supplied to the men to enable them to breathe whilst 
passing through the noxious gases. Mr. Hall, inspector 
of mines, thought the apparatus would be much more likely 
to be instrumental in saving property than in saving life, and this 
seems to put on a pretty accurate basis the really practical advan- 
tage which will be gained by its adoption. For restoring ventila- 
tion, getting near to a fire for the — of extinguishing it, or 
in the taking out of a stopping, the apparatus would be of the 
greatest possible service, but for the actual rescuing of miners out 
of a pit partially filled with gas there would be so many difficulties 
surrounding the operation that it is doubtful whether it would be 

ttended with st s except on a very small scale. To establish 
stations in various districts, as suggested y the Secretary of State, 
would, of course, necessitate a iderable ber of apparatus 
being obtained, as from half-a-dozen to a dozen complete sets would 
be indispensable for each station, and this introduces the question 
of cost. This would be a serious item; each breathing ap tus 
with a bottle of oxygen gas for charging costs £25 and each lamp 
£13 10s.; the bottle of oxygen contains from four to five charges, 
which last four hours, and to re-fill the bottle costs 15s. It is a 
question whether the cost of fitting up stations as suggested will 
not be an obstacle which will stand in the way of any great adop- 
tion of the system as proposed by the Secretary of State; but for 
carrying out necessary but dangerous mining operations with 
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safety, there is little doubt the apparatus will be employed to a 
considerable extent. 

The coal trade is naturally quieting down as the summer 
advances ; pits are getting on to short time, and all round the 
demand is only moderate. There has been a little easing down in 
prices in some cases to secure present orders, but no difinite 
reduction, as regards — proprietors are 

chary about quoting a e pit mouth prices average 
aun as under ery 9s.; 7s. to 7s. 6d; common 
round coal, 5s. 6d. to 6s. 3d.; burgy, 4s. 9d. to 5s.; best slack, 4s, 
to 4s. 6d.; and common, 3s. to 3s. 6d. per ton. 

Shipping continues very dull, and Lancashire steam coal delivered 
at Liverpool or Garstoncan be bought at 7s. per ton. 

The proposal to establish a Coal Exchange for Liverpool has met 
with only such partial support from the trade that it has been 
deemed advisable to abandon the scheme for the present. 

Barrow.—So far as the business transacted in the hematite pig 
iron market is concerned there is no change to note. Business is 
very dull and buyers are few. This is not only the case with 
~— consumers, but home buyers are scarce, and if it were not 
for the activity in the steel departments the trade would be in a 
very flat condition indeed. Prices are the same as quoted in my 
last week’s notes, but notwithstanding this lters are 


on the 4th inst. They show that there are 118 furnaces in 
blast, against 120 at the end of April. One furnace at Consett 
and one at South Bank have been put out of blast, and one of 
the furnaces at Seaton has been changed from hematite to 
Cleveland iron. The total make of al) kinds of iron was 236,829 
tons, of which quantity 78,602 tons was hematite, basic, and spiegel 
iron. The output for the district was 7608 tons more that in Apri 
The quantity of iron in s and stores on the 31st ult, shows a 
decline of 3139 tons, being then 287,807 tons. 


last furnace men, which have been held ex | 


making no preparations to reduce the output. On the contrary, 
= ~~ their confidence in the future, and as they are pretty 

sold forward, the occasion for immediately curtailing the 
output may nut be so ing as would appear. 50s. 6d. is the 
selling price of all-round samples of Bessemer. Stocks are on the 
increase. Steel rails are still quoted at £4 15s. to £5, and 

a fair business is being done, and nothing like so much as 
a short time since. Makers are pretty largely sold forward. 
Iron shipbuilders are in a fair position, and there is a likelihood of 
another yard opening-up at Barrow before long. Iron ore quiet at 
unchanged prices. Coal and coke steady. Shipping fairly 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

THE coal trade continues very quiet, particularly in the classes of 
fuel ordered for the metropolitan markets. Manchester delibera- 
tions have ended in a resolution leaving the districts to enforce 
restriction separately on their own responsibility. This practically 

ts to. an aband + of the effort to secure a universal 
restriction. I remember when the conference took place at Shef- 
field between the Coalowners’ Committee and the miners’ delegates, 
the latter distinctly promised that unless the movement was 
universal they woul not persist with it.. Their promise was taken, 
and on that basis the masters proceeded to reason the matter with 
them. Now that the idea of restriction on a national scale has 
been abandoned, the question may be regarded as shelved for a 

nt of the market the of colliers in an: e 

would be hopeless. In at this moment, col- 
lieries are being worked to a profit, and in the cases where large 
iron and steel companies have their own pits, the loss at the latter 


At Mexborough the first of a series of demonstrations, to be held 
in the district, was attended nearly a thousand ms con- 
nected with the South Yorkshire and North Derbyshire Miners’ 
Association. Mr. S. Hall, the chairman, while urging the 
advantages of trade unionism, strongly advocated the principle of 
a sliding scale, and condemned the restriction policy as ‘‘a wild, 
visionary, unprofitable, and unpracticable sch ” A resolution 
was passed in support of the efforts of Messrs. Burt and Broad- 
hurst to secure the amendment of the Mines and Employers’ 
Liability Acts. With regard to the “glut” in the coal market, 
the meeting c: itself ‘‘in favour of any scheme for the 
regulation of the output of coal which is mutual between all 
parties concerned, and which places all miners on the system of 
working in one shaft only, eight hours from bank to bank, in every 
county, and keeping all unskilled men from the collieries.” 
resolution providing for mutual agreement between ‘‘all parties 
concerned ” seems broad enough to admit of even consumers being 
considered from their own standpoint, and it is not likely tha‘ 
they would readily agree to any policy which would practically put 
a shilling or two per ton on the coal they consumed. 

In the iron rat there are still severe complaints. In merchant 
iron, buyers are holding back in the hope of easier prices. Hoop 
iron is in fair request. At the Phenix Bessemer Works, the 
Ickles, Rotherham, the contraction of the rail trade has necessi- 
tated the paying off of one half of the men in the Bessemer shops 
and rail and cogging mills; but the forge and rolling mills are 
well employed in the production of spring steel and ial brands 
for cutlery and other Sheffield purposes. Large deliveries have 
also been made of steel for wire. 

The wagon works in the Rotherham district have good orders in 
hand for L hire and Scotland, and also for wheels and axles, 
of which large shipments have been made to India, South America, 
and Australia. The home trade in wheels and axles has also been 
fairly satisfactory. Stove-grates are extensively made by the 
Rotherham firms, who have been so busy this season that overtime 
even had to be worked and the holidays cut short. The Rother- 
bam brass trade is also in a satisfactory condition. Though pro- 
i is chiefly being made in the home markets, one energetic 

ouse has established itself in Australia, where a brisk business is 
ne. 

The Sheffield file trade is still disturbed by the 10 per cent. dis- 

te. About seventy men have returned to their employment at 

essrs. Austin and Dodson’s and Messrs. Beardshaw and Sons’, 
They are being paid according to the old scale. This incident, 
however, does not, on inquiry, hold out any hope of an immediate 
settlement of the difficulty. The two firms concerned have 
recently had some good orders, and find it advisable to re-engage 
the men on the old terms. Other employers state that their stocks 
had accumulated so largely that they have no difficulty in supplying 
their customers from the shelves, 


THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

NoTWITHSTANDING the fact that the shipments for last month 
were exceedingly good, and that the ironmasters’ returns of stocks 
are also of a satisfactory nature, the Cleveland pig iron trade is in 
a weaker condition than it was a week ago. At the market held 
at Middlesbrough on Tuesday, No. 3 g m.b. was offered by mer- 
chants at 39s. 3d. per ton, and it was reported that in some 
instances sales had been made at 39s. 14d., and even as low as 39s. 
per ton. Makers’ prices ranged from 39s. 6d. to 40s. per ton, but 
some of them who are fast completing their contracts have booked 
orders at less than 39s. 6d. The majority of producers are, how- 
ever, in a fair position, and can afford to be firm for the present. 

Warrants are still almost unsaleable, and 39s. per ton is the most 
that is offered for them. 

The stock of Cleveland iron in Messrs. Connal’s store at 
Middlesbrough was on Monday last 77,263 tons, being a reduction 
of 660 tons for the week. In their Glasgow store they have 
578,490 tons of iron. 

During the past month there have been shipped from the 
Tees 87,091 tons of pig iron and 29,725 tons of manufactured iron 
and steel. In April 87,830 tons of pig iron and 35,146 tons of 
manufactured iron and steel were exported. In May the bulk of 
the pig iron was disposed of as follows:—To Scotland, 26,021 tons ; 
to Germany, 19,733 tons; to France, 8750 tons; to Holland, 5535 

; to Belgium, 4350 tons; and to Norway and Sweden, 4232 
tons. This month the shipments are progressing at a fairly satis- 
factory rate. 

The Cleveland ironmasters’ returns for May were issued 
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mittee. It is intended to draw up 
— will be adopted in place of t 


Messrs. Bolckow, Vaughan and Company’s men are still out on 
strike, and the large steelworks at Eston are idle. The men say they 
are determined not to return to work exceptat the oldrates, and they 
do not seem disposed to submit the matier to an arbitrator. The 
masters show no signs of giving way ; on the other hand, they ba | 
the men will have to accept the reduced rates, or the works 
remain closed. 

On Thursday and Friday last the North-Eastern Steel Company 
made an experimental trial of its converters, rolling mills, &c. 
About five tons of steel were made, containing only ‘02 per cent. 
of phosphorus. The pig iron used contained over 3 per cent. The 
blooming and rail mills were tried, and the machinery was found 
to answer admirably. It is expected that the works will be in full 
operation shortly, and will give employment to upwards of 500 
men. The output of rails, blooms, slabs, and wire billets will 
eventually be from 2000 to 3000 tons per week. 

The Teesside Iron and Engine Works Company, Limited, is 
about to start in good earnest with its new iron shipyard at Middles- 
brough. It has already engaged a practical manager for the 
new department. The site will be the same as that formerly occu- 
pied by the rolling mills and shipping wharf. 

A petition has Say drawn up and is being extensively signe in 
Middlesbrough and the neighbourhood to the Elder Brethren of 
Trinity House to erect a lighthouse on the Salt Sear, a reef of 
rocks one and a-half miles north of Redcar. On this reef many a 
good ship has been wrecked. An American clipper barque, of 1100 
tons burden, laden with wheat, and bound for Hartlepool, struck 
upon it about ten days since, and will probably become a com- 
plete wreck. She is called the Stonewall Jackson. She left 
California five months since and was in sight of her port of 
destination, and in charge of a North Sea pilot, when she was 
towed on to the rocks by the steam tug to which she was attached. 
Board of Trade inquiry will, no doubt, be held. 


(From our own Correspondent.) 

Tue Glasgow warrant market was very quiet up till the close of 
last week, there being a small business with prices steadily 
declining until they touched the low figure of 46s. Sha per ton cas! 
Some rather extensive purchases of warrants have since taken 
place, with the result that — exhibited a considerable improve- 
ment in the early days of the week. This upward movement, 
however, is not likely to be assi by the resolution of severa 
ironmasters to send pigs into store. Storing began on Tuesday, 
and it had the effect of arresting the steady reduction which has 
been going on for six or eight months in the stock in Messrs. Connal 
and Co.’s Glasgow stores. The shipments of the past week were 

in favourable, amounting to 11,609 tons, as com with 
in the eee wee of 1882. At home the demand 
continues very good, and the uction large. 

Business = done in the nate market on Friday forenoon at 
46s. 64d. to 46s. 8d. cash and 46s. 8}d. to 46s. 104d. one month 
the quotations in the afternoon being 46s. 8d. to 46s. 10d. cash and 
46s, . to 46s. 114d. one month. On Monday transactions were 
eff at 46s. 10d. to 46s..8d. cash and 47s. to 46s. 114d. one 
month. The market was strong on Tuesday, with business at 
46s. 104d. cash and 47s. 1d. one month. On Wednesday business 
was done een lid. and 46s. 9d. cash, and 47s. 2d. and 
46s. 10d. one month. To-day — Thursday —transactions were 
effected at 46s. 84d., 46s. 8d., and 46s. 94d. cash, and 46s. 10d. to 
46s. 113d. one month. 

The higher-priced brands of makers’ iron are reduced this week, 
the quotations being as follow :—Gartsherrie, f.0.b. at G iW, 

ton, No.1, 57s. 6d.; No. 3, 53s. 6d.; Coltness, 61s. and 54s.; 
costa 61s. 6d. and 54s. ; Summerlee, 59s. 6d. and 50s. 6d.; 
Chapelhall, 57s. 6d. and 53s. 6d.; Calder, 59s. and 50s. 6d.; Carn- 
broe, 54s. 6d. and 49s.; Clyde, 50s. 6d. and 48s. 6d.; Monkland, 
48s. and 46s.; Quarter, 47s. 6d. and 45s. 6d.; Govan, at Broomie- 
law, 48s. and 46s.; Shotts, at Leith, 61s. and 56s.; Carron, at 


G outh, 50s. and 48s.; Kinneil, at Bo’ness, 48s. 6d. and 
47s. ; Glengarnock, at Ardrossan, 54s. and 47s, 6d.; Eglinton, 
47s. 6d. and 45s. 9d.; Dalmellington, 49s. and 48s. 


The malleable iron trade continues busy. A beginning is being 
made at the Coates Ironworks, recently purchased by Messrs. 
Jardine and Goodwin, who have let the adjoining tube works, and 
also contemplate eventually introducing the manufacture of steel. 
There is very little change in the prices of malleable iron. Ship- 
building specifications are offering in large numbers. The engi- 
neering and boiler-making departments are —s employed, and 
the hardware trades are also in a satisfactory condition. 

The coal trade is very active all over the Scotch mining districts, 
and it is now certain that the present year’s business will be among 
the largest on record. At Glasgow the shipments are heavy, and it 
is difficult to obtain vessels to away the coals ordered. 
Plenty of steamers could be got, but they are unsuitable for carry- 
ing coals long distances, owing to their own consumption of fuel. 
There is great activity in Fife, where, however, prices are low. The 
coal exported at Grangemouth —_— the week amounted to 
4800 tons, while 5000 tons were despatched at Bo’ness and a fair 
quantity at Leith. The quotations are everywhere without 
material change. 

Miners’ demonstrations have been unfrequent of late, but a 
few meeti of some importance have been held this week. The 
largest of these took place on Monday at Stirling, when there was 
a gathering of Fife and Olackmannan miners and their friends, 
variously estimated at from 6000 to 10,000 persons. They were 
addressed at length by Mr. Burt, M.P., who said that had the 
miners done nothing else than maintain the shortened hours of 
labour, that was worth ten times the trouble that had been expended 


in connection with them, He trusted that, come what might, the 
miners of Fife and Clackmannan would adhere as strictly as they 
had hitherto done to the eight hours. He trusted they would be 
able to e with their employers some scheme for 
the rate of their wages. The secretary of the Employers’ 
tion, it may be said, has written to the secretary of the Fife and 
Clackmannan miners, stating that as soon as prices improve to 
warrant an advance of wages, that will be given. He states that 
at present the prices are not better than they were when the last 
uction was made in the wages of the miners. The colliers in 
Kilmarnock district of Ayrshire are threatened with a reduction of 
6d. a day in their wages, to take effect a fortnight hence. A 
ly attended meeting of delegates took place on Saturday at 
Kilmarnock, when a unanimous expression of feeling was given 
that the reduction was not warranted by the condition of trade, 
It was agreed to have further meetings on the subject, 


WALES AND ADJOINING COUNTIES 
(From our own Correspondent.) : 
SPECULATION is rife still as to the Barry Dock and Railway Bill 


d | and the question is whether the whole or a part of the scheme will 


be carried out. The railway over thirty-seven miles of country is 
regarded in good quarters with less favour than the dock, and 
residents at Sully and along the coast say thet with the prevaili 
wind, S.W., it will be difficult to enter. ‘he local papers sti 
teem with the discussion, and the latest is an effort to show that 
the project which has cost £20,000 to win, will entail a cost of 
three millions, and take seven years to plet th 
seven to develope. 


an 

Its good feature, that of developing a distant 
coal-field, is of less account when — considered, as there is 
nothing to prevent branches being formed either by the Taff, the 
Great Western, or the Swansea Bay. 

The condition of the iron, coal, and tin-plate industries of Wales 
is very satisfactory ; 220,000 tons of coal and 10,000 tons of iron 
were despatched last week from the various ports, and in addition 
a great variety of promising speculations are coming to the front, or 
are in actual operation, Swansea is going in foradry dock. Messrs, 
Nixon contemplate sinking two new pits in the Aberdare Valley, 
and are moving to construct a line from near Aberdare; also to have 
_— for direct connection with Cardiff, independent of the Taff. 

essrs. D. Davies and Co. are sinking a pit at Cwmpark, Rhondda, 
Mr. Wm. Crawshay will enter upon working the Newbri 
Rhondda Colliery forthwith. He gave it a personal inspection th 
week. Two excellent seams of coal have been struck at Wernddu, 


Caerphilly. Cwmglo Colliery, under a new company, is pushing on 
well, and the ore Steamship Company has been floated, prin- 
cipally by iff men. These are substantial indications of 


existing prosperity. 

The ur —s remain unsettled ; Dowlais Colliery dispute 
at Bedlinog is to be referred to arbitration, and Mr. Bailey, of the 
Plymouth Collieries, has offered to do the same with the dispute 
at his place. Ynysfeis men continue out. The dispute is as to 
which medical officer shall be retained. 

Coal is firm in price, both house and steam, and the tendency is 
upwards. Rhondda No. 3, rigid at 9s, 6d.; Rhymney Works and 
Bargner samples advanced 3d. per ton. With respect to steam, 
— owners have closed their books against any more June 

usiness, 

In the matter of the locked lamp question at Cwmtillery, which 
was settled by arbitration in favour of Mr. W. T. Lewis's recom- 
mendation, the colliers have held a meeting to object to the 
substitution of locked lamps instead of naked lights. This, how- 
ever, is a point upon which there should be no wavering. It is to 
be —— that men who have been accustomed to work with a 
naked light will feel ieved at having to work with a diminished 
light; but security of life and limb should more than outweigh the 
difference. Though on the broad principle I have always con- 
tended that where a naked candle will not burn with safety, no 
man should work, unfortunately, or in the opinion of the coal 
world, fortunately, the exigencies of the trade would not allow of 
this, Everything is at high-pressure, double relays of men, double 
carriages from the pit, onl a thousand tons a day from a colliery 
is now of common occurrence, 

The tin-plate trade improvement continues, and best brands are 
in good request. 

start is about to be made with the tin mills at Lydbrook, and 
those at Lydney are already re-started. Prices are , even for 
wasters, and good cokes are fetching 16s. to 16s. 6d.—ordinary not 
less than 15s. 9d. 

One of the leading subjects of discussion amongst the Cardiff 
coalowners and shippers at present is the tip question. Mr. W. 
T. Lewis, with a view to remedy existing monopolies and delays, 
has invited suggestions; and the result, I imagine, will be the 
adoption of a uniform system, giving the small owner the same 
privileges as the bigger one. 


THE Leeps Force Company.—A series of official trials of the 
strength of Fox’s corrugated flues have been conducted for several 
days in succession at the Leeds Forge Company’s works under the 
direction of Mr. T. W. ill, chief engineer surveyor to the 

of Trade, and Mr. Peter Samson, assistant chief engineer 
—_ to the Board of Trade, for the purpose of establishing 
new Government rules for the pressures to e carried in the boilers 
of passenger steamers obtaining the Board’s certificate. A great 
many former tests of the different constructions of boiler furnace 
flues, including Fox’s patent corrugated flue, have been made 
at the works, but those of Fox’s patent tested last showed 
that very great advances as to their powers of resistance and 
other qualities have resulted from the methods of manufacture 
now being carried out entirely by the new and specially patented 
machinery laid down during last year. The advantages of machine- 
made flues are, it is claimed, such that it is considered a new rule 
should be at once laid down by the Board of Trade to their 
surveyors and shipbuilders showing the extension of pressure these 
flues are entitled to carry according to the exhaustive series of 
trials which have been made. On Saturday week the comple- 
tion and yp the oe men new Siemens steel works was 
made, and the Mayor of Mr. Woodhouse—was invited to 
take part in the operations of tapping the molten steel from the 
ladle, which was done in good style, and the same gentleman 
worked the steam travelling crane which lifted the first ingot from 
its bed in the casting pit amid the cheers of the forge workmen, 
numbering some 800 or 900, as well as a number of gentlemen 
whose names are well known in engineering circles. After these 
several operations had been successfully accomplished an adjourn- 
ment was made for refreshment, when Mr. Samson Fox, the 
managing director, in suitable terms proposed the health of the 
Mayor, at the same time asking him to accept as a memento of 
the occasion a case containing a set of silver serviette rings made 
in the form of small corrugated flues. The toast having been 
enthusiastically drunk by the company, his Worship thanked 
those p t and proposed ‘‘ Prosperity to the 8 Forge,” 
coupling with his proposition the name of Mr. Samson Fox, whom 
he said he had had the pleasure of knowing more intimate] 
lately, and to whom he felt sure the district of Armley owed muc'! 
for the trade his invention had brought to it; also that Leeds 
required many more such works and workers as those of the Leeds 
Forge Company in order to keep up its advance and to progress 
with other towns. Mr. Fox replied, and pro ** The health of 
Mr. Traill, of the Board of Trade,” who coupled with his response 
the name of Mr. Wm. Fox as his brother’s able assistant ; and 
also spoke of the courteous manner in which the Government 
officials of the Board of Trade were alwaysreceived by the company’s 
staff. The Forge band much enlivened matters by playing a 
choice selection of —— music, The Mayor, along with the 
Town Clerk, Mr. Morrison, was conducted over the extensive 
works by Mr. Samson Fox, and the were brought to 
a close.—Leeds Mercury. 


the works are fully — with old contracts, Prices remain 
unaltered, and are as follows :—Ship oe £6 2s. 6d. to £6 5s.; 
shipbuilding angles, £5 12s. 6d. to £515s.; and bar iron, £5 17s. 6d. 
to Be per ton, all less 24 per cent. free on trucks at makers’ works, 
Consumers are believed to be holding back in the hope that they 
will be able to do better shortly. 
At meetings of ——— 
at Middlesbrough, 
Ormesby, Consett, and Witton-park, a resolution has been passed, 
that six months’ notice be given to the employers, to terminate 
the present sliding scale. The ground taken is that though it 
slides 2} per cent from 40s. to 41s. per ton for No. 3 pig iron, an 
another “t per cent. from 41s. to 42s., it only slides if per cent. to 
$ every shilling at all other parts of the scale. The men also object 
to the wording of the clause referring disputes to the joint com- 
an amended scale, which they 
le existing one. 
gton Steel and Iron Company, 
i Limited, was issued on Monday last. It shows that the directors 
have spent £3407 upon improvements in the works, such as addi- 
’ tional boiler power, Gijers’s soaking pits, &c. The amount of 
profit on the year’s working is £10,813. This sum, less the amount 
spent over fmt leaves a balance of £7406, which the directors 
recommend should be disposed of as follows :—Dividend on 7 per 
employed. cent. preference shares, £2752; reserve account, £3000; carried 
———————= forward to next year, £1654. The nominal capital of the company, 
PO including £100,000 preference shares, is £275,000. Iron and steel 
goods to the value of £328,807 were manufactured during the year. 
The Springfield Works are still idle, and there is no likelihood of 
their being re-started at present. 
NOTES FROM SCOTLAND. 
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THE ENGINEER. 
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THE PATENT JOURNAL, 


the Commissioners 


#,* It has come to our notice applicants of 
Patent-ofice Sales Department, for P 
have ca much unnecessa: and annoyance, 


iving the numbers 
ue ike pages, in place of turning to those pages and 
the wumbers of the 


Applications for Letters Patent. 
*,* When patents have been ‘‘ communicated.” the 
name address of the communicating party are 
printed in italics, 


29th May, 1883, 
2651. Lavina Conpuctina Wines in th 
Grounp, H. J. Allison. . Greives & J. Bleoo, U. &) 
2652. Woven ‘ABRICS, J. Strang, Rams- 


botto 
PLovans, E. Edwards.—(8. Boreau, France.) 
2654. Burners for 8. Leon: on. 
2655. Swarts, &c., C. D. Abel.—F. H. Poetsch, 


2656. P. W. D'Alton, London, and 
W. Durham, Barnet. 
2657. Evastic WATERPROOF Compounns, W. Burnham, 
Chi 


icago, 

2658. Rina Sprnnina W. T. Emmott.—(C. 
Verenet and B. Appenzeller, Mulhouse.) 

2659. Harness Suart-tvos, 8, E. Davies, 

2660, CULINARY Urensits, P. 

2661. ELecrric Arc Lamps, J. kie, Brix! 


2662. TaBLes, &c., H. 

2663. Screens, H Shield and ¥ and W. N. Crockett, 
Notting 

2664. Posaryine map, Perkin, Northernden. 

2665. Screw Stocks, &c., W. McCormack, Paignton. 

2566. PenamBuLator Bopies, G. P. Lee, Man ester. 

2667. TRaNnsMITTING APPARATUS, J,Grabam, 
London. 

2668. Sitx, T. Holliday. Rau, U.S.) 

2669, Ammonia, W. J. London. 

2670. acHinges, W. Hochhausen, 
New York, 

2672. CaRDING A. Clark.—(H. Woodman, U.8. 

2673, Gatvanic Batrerizs, A. Clark.—(G. Paris. 

2674 Rat.way Borrers, H. H. Lake. 


80th May, 1888. 


2675. Evecrrica. Meters, T. J. Handford.—(7. A. 
Bdison, Menlo Park, U.8.) 

2676. beeen &., Tickets, J. M. Black, London. 

W. B. Li 

2678. SpRinas, wih Ww. Wilford, Sheffield. 

2679. Cree. Peas, P. 

2680. EXTRACTING Fir from Bonas, &c., C. D. Ekman, 


Sweden. 

2681. Horsenaits, E. Brydges.—(A. Berlin.) 

2682. PuLverisine SupsTaxces, Bull, Liv 

2683. Fasteners, R. L. Manchester. 

2684. Reapina, &c., MACHINES, J. Wild, 

2635. Burrow and FAsTENER, T. Taylor, 

2686. On Pans, A. F. Link.—(Z. Fischer and M. 
B. Cohn, Berlin.) 

2637, SecURtNo Tings to Wuee.s, J. Spence.—(A. C. 
Brown and R. Lindsley, South Africa, 

2688. Steam Borers, H. Johnson, Burgess Hill. 

Sappies, J. White and J. Asbury, 

ven 

2690. Or. Cans, G. A. J. Schott, Bradford, and G. 
Robinson, Sheffield. 

2691. ARTIFICIAL FerriLisers, J. Young, jun., Norfolk. 

2692. Governors, W. P. Thompson.—(H. &) 

2698. Grarntne Surraces, J. Meginn, 

2694. Trucks, A. J. trich, 


Covers for for Transmission by Post, 
&c., J. Hertz, London. 

2696. "SrarrHs, G. Taylor, Penarth. 

2697. Lactna Gioves, A. M. Clark.—(W. Foster, U.8) 

2698. J. Waple, 

2699. Coxe OvEns, .) 

2700. Barsos, &c., W. McCord, 

8lst May, 1888. 
2701. Powcuine A. Hi . Liverpool. 
2702. Gas Motors, C. Pieper.—(B. Korting and G. 
Lieckfeld, Hanover.) 

2703. Starcn, J. Polson and J. M. Harley, Paisley. 

2704, Trousers, &c., J. H. Clibran, Alt 

2705. Seats, J. A Boxer, Folkestone. 

2706. Gas CaLoric Motive Enoines, E. and E. Crowe, 

Manchester, and H. Crowe, Middlesbrough. 

2707. Soap, E. A. B dges.—(F. $ 8pielhagen, Berlin.) 

gapstocks, T. B. Barkerand J. A. 
8, 

Propucino STEAM Power, 8. J. Fear, Redland, 
G. C. 8. Hill, Bedminster. ‘ 


4 
Scissors, &c., L 


2721. STEAM Borers, E. Binns Hal ifax. 
for InpicaTING SPEED, &c., R. P. Sellon, 


Inpexine of H. Johnson.—(H. A. de 
Silvera, New York, U.8.) 

2724. Convertine Rectrrocatine Motion into Rotary 
Motion, W, R. Lake.—(F. Zassenhaus, Cleve. 


ist June, 1888, 


try. 
Nicholson and J. Dixon, 

Kin, m-upon-H 

2780. Suor, G. Lampen, Gateshead- 

2731. R. Anderson 

2732, Steam Bowers, E. Nicholson W. Mather, 
Newark-upon-Trent. 

2733. J. Smith, Blackburn. 

Puriryina ALKALINE SoLvTions, T. Glover, 


2737. Raitway Venicies, W. W. H. 


ylor, Penarth. 
2789, GENERATING Eneray, A. J. Boult.—(B. 
Faquant, Springfield, U. 
2740. Boors, W. P. Rogers, U.S.) 
2741. Evaines, &c., R. W. M. Fraser. 
—(J. R. Fraser, Gibraltar.) 
June, 1888. 
2742, Toornen WHeEEts, J. Whittaker, Oldham. 
2748. Evecrric Arc Lamps, F. L. Willard, London. 
2744. Woop Screws, F. C. Glaser.—(4. Boesner and F. 
Baumgarten, Germany 
2745, ReMovina from R, de 


M 
2746, LvsRICATOR, J. Imray.—(H. Zweiffel, Kalk.) 


2747. Paeventino IncrustaTion in Steam Borvers, 8. 
Lattuada, Milan. 
2748, TREATING Orgs, P. C, Bunn, ag 


2749. Saget Detivery Apparatus, W. 
Messrs. R. Hoe and Company, — 


the | 2750. Rerinep J. 


2751. Corrina State Roxts, 0. Bangor, and 
omas, Menai Bridge. 

275%, Sream Esoines, W. Watson, Leeds. 

2758. Firinc Guxpowner, 0. W. Curtis, London, 

2754. Coprer Pyaires, 8, Pitt. Gray, Edinburgh ) 

2755. Constructine Roaps, H. F. Williams, London. 

2756. Giass Syainoes, E. Williams, 


4th June, 1883, 

2757. Moutprxe Merats, 8, E. Seanor, J. Hill, and J. 
Butler, Yorkshire. 

2758, CAR Couriers, E. T. Hughes —(@. A. Cage, R. F. 
Shreuder, and B, F, Read, Mincvea, U.8. 

2759. EnaBiinc Osservers to Reap THERMOMETERS, 
&c., J. Enright, London. 

2760. Isineiass, L. Groth.—(C. A, Sahlstrim, 
Jonkiping.) 

2761. Compina Macatnes, E. de Pass.—(J. Jmbs, Paris.) 

2762. for Snips, J. Ca) , Liverpool. 

2763. GENERATING, &c., LECTRICITY, W. H. Scott, 
Wimbledon 


2764, reed Macurngs, J. and R. J. 
2765. FIREPLACES, Jensen.—(F, von Callenberg and 
2766. Revor B. Co. &c., E. Partridge, 
EVOLVING Back &c. 
Smethwick. 
2767. TrEatine Coat, H. Symons, Totnes. 
2768. Evectrric Currents, H. H. Lake.— 
(R. B. Ball, New York, U.8. 
2769, ELEcrric Lamps, W. Lake.—(C. Hague.) 
Ecgorric-motors, J. Imray.—(H. 7. Hillischer, 
2771. Compounns, C. D. Abel.—(B. Harrass, 


Germany. 
2772, Suirts, G. Charlton, N le-on-Tyne. 


Inventions Protected for Six Months on 
Deposit of Complete Specifications. 
2651. Layine Evectaicat Conpuctine Wires in the 
Grounp, H. J. A’ jon.—A communication 
from J. Greives and J. H. Bless, Paterson, U.8.— 
29th May, 1883. 

2700. ny ny &c., W. R. Lake, London.— A communi- 
H. ‘McCord, 8t. Louis, U.8.—30th May, 


Arr Battoon, G. Wellner, Briinn. 
—31st May, 1883. 


Patents on wie = a Duty of £50 


2179, Hottow A. Specht, Ham- 
burg.—28th May, 1880. 
2182. Boats, W. R. Lake, Lon 
don.— 28th M 
2183, RAILWAY SIGNALLING C. E. Spagno- 
on.—23th May, 1880 
Cueques, A. A. Nesbit, London.— 28th 


Meat, W. C. Marshall, New York. 
—29th May, 1880. 

2204. Curomatic Printixc Macuiner, W. R. Lake, 
London.—29th May, 1880. 

2:03. R. Lake, London.—29th May, 


1880. 

2230. Looms for Weavine, J. H. Brierley, London.— 
lst June, 1880. 

Ruves, &., L. Appleton, London —lst June, 


Compass, D. McGregor, Liverpool.— 

‘une, 

2229, Licutina Gas, C. L. Clarke and J. Leigh, Man- 
chester.—lst June, 1880. 

2247, MANUFACTURING Feit, W. Bywater, Leeds.— 
2nd June, 1880. 

es Sizinc Yarns, W. Bywater, Leeds.—2nd June, 


2493. Key for Rattway aaa, J. Gillings, Great Yar- 
mouth.—15th June, 187 
2552. 8. Lowe and J. W. Lamb, 
Nottingham.—23rd June, 1880. 
2222. Kins for Bonwine B Bricks, J. P. Cramp, North- 
—lst June, 1880. 
=o Apparatus, M. Arnold, Acton.—4th 


ait. Waren Pirz Joints, J. Robbins, London.—5th 

une 

2418. TRANSMITTERS, R. M. Lockwood and 8. H. Bart- 
lett, New York.—15th June, 1880. 

2419. Te.rpHone Receivers, R. M. Lockwood and 8. 
H. lett, New York.—15th June, 

Articies, G. Hirst, Whitby.—2nd June, 


2298. SreeRto Surps, &c , T. B. Heathorn, London.— 
Tth June, 1880. 


Patents avin the Stomp Duty of £100 
has been paid. 


2254. Packine for Sturrinc Boxes, A. Beldam, Lon- 
don.—29th May, 1876. 
ToiLer Services, J. Vernon, Scotland.—1st June, 


Woop Pavixa, C. H. Green, New York—3let 
. INTERLOCKING RatLway Pornts, &c., F. W. Webb, 
—6th June, 1876. 
2363. Rattway Carriace Lamp H. Defries, 
2380. Davin H. 8. Firman, Lon- 
RYING ANIMAL SUBSTANCES, 
don.—7th June, 187 


Notices of Intention to Proceed with 
Applications, 
(Last day for fling opposition, 22nd June, 1888.) 
20. Boots and Ssors, H. H. Lake, London.—A com- 
munication from E. H. Buckley. —Ilst Jan’ , 1883. 


809. Factory Snarts, 8. Hart, H 
January, 1883. 


426. Praeservine E. A. Brydges, com- 
munication from E. Sche: pee) January, 1 
430. StRincine and Pianos, C. F. douthac ithack, 


London.— 26th January, 1883. 
442. Cookine A. F. Link, London.—A communi- 
cation from F . Desplas.—27th January, 1883. 
456. for Darina Matt, &c., P. Norton, Dublin. 
473. PORCELAIN Pine CLAY Barus, J. Hall, Stourbridge. 


29 nuary, 

478. Drivine and Smith, Halifax. 
—29th 

481. Horstrxe Stone, &c., R. Stone, New York.—29th 
January, 1883, 

489. Heatixa and Cooxina Stoves, J. A. B. Bennett, 
King’s Heath, J. Herd and B. P. Walker, Edgbaston. 

00s, ier &o., J. H. Norrington, 

TTACHMENTS for BRACK’ 

Har! 

een W. Leeds, London.—30th January, 


ic Arc Lamps, A. Kryszat, Moscow.—3l1st 
January, 1888. 
523. A. Hodson, London.—31st 


January, 
527, SHurries for Szwrnc Macuines, H. J. Haddan, 


London.—A communication from E. Capitaine.—31st 
January, 1883. 

550. SpRinG or Cup, C. Mohr, Birmingham.—lst 
558. Borrzrs, 0. H. Ziese, Elbing.—1st Febru- 


573, Pr &o., R. Walton and F, A. 
Stansfield, Rawtenstall. February, 1888, 


443 


582. J. H. Vidal, Sunderland. 
585. Papers, W. H. Beck, 
don.—Com. from E. Abadie.—2nd February, 1883. 

601. InpicaToRs Enornes, A. Budenberg, Man- 
chester—A communication from C. Budenberg. 

—8rd February, 1883. 

€02. Ho_pine in Po:rtion, E. C. Wise, Belve- 
dere.—8rd February, 1883. 

Cardew, Chatham.—5th February, 1 

653, Woot, J. T. Nelson, 6th Febru- 


824, EXTENSIBLE FiRE-RSCAPE Lappers, A. M. Clar 
London.—Com. from D. Hayes.—14th February 

842. Grabs, Buckets, &c., J. H. Wild, 
February, 1883. 

867. GeneRaTiING and 1 Evecrricity, F. M. 
Newton, Belfast.—16th February, 1883. 

967. Extractine Sucar from Moxasses, &c., C. Steffen, 
Vienna.—22nd February, 1 

978, Errectina ILLUMINATION by Liquip Hypro- 
carBons, C. D. Abel, London.—A commun: 
from J. Pintsch.— 22nd 

Damrina B. J and G. Bentley, 


16th March, 1883. 
2166, Lupricators, C. H. Andrew, Stockport.—23th 


H. H. Lake, London.—A communication from 
Bray.—22nd May, 1883. 


(Last day for fling opposition, 26th June, 1888 ) 


496. Grapvat Repucrion of Grais, W. P. Thompson, 
verpool.—A communication from W. D. Gray and 
E. P. Allis.—30th January, 1883. 

606. OPERATING PROPELLING APPLIANCES, &c., E. 
Alexander, London.—A communication from 
Frazier.—30th January, 1883. 

518. Agriat Navigation, W. R. Lake, London.—A 
com. from E, F. Falconnet.—8ist 1883. 

519. Manuracrurinc Gas from Os, A. Jay and C. 
Hook, Kingswood Hill.—31st January, 1883. 

525. Exuisitina Goons, Mcilvenna, Manchester.— 
8lst January, 1883. 

539. Driving Venicies by Execrricity, &c., M. R. 

ndon.—3ist January, 

543. Empotstxa Piates, D. Appleton, Manchester.— 
lst February, 1883. 

551. ArviFicIAL InpIa-RUBBER and W. 

, London.—lst 1883. 

553. Propvucts from OAL, &c., H. Pattin- 
son, jun., Felling.—lst February, 1883. 

555. ELecrricaL Conpuctors, J. Imray, London.—A 
communication from the — Anonyme des Cables 
Electriques.—1st 

SasHes, Ww. Quale, Isle of Man.— 


8 
579. Fioats J. Stewart, London.— 
2nd February, 


598. H. Thame, London.—3rd 


February, 1 
625. for Leatner, &c , W. Wise, London. 
—A com. from E. Bauer.—5th February, 1883. 
697. Ercuinc upon Grass, J. G. Sowerby, Gateshead- 
on-Tyne.—8th February, 1 
Sreerine for Suirs, G. D. Davis, London. — 


725. Lanta Te E. Bladon, Birmingham.—9th February, 


728. Hanp Rakes, W. R. Lake, London.—A communi- 
cation from T. Carlsson.— 9th F , 1883. 

750. T. Griffiths, Oxton.—1l0th Feb- 
rua 

756. dy A. Noble, Newcastle-upon-Tyne. 
—10th Feb; 1883. 

757. Repucine Grain, C. Pieper, Berlin.—A communi- 
cation from A. C. Nagel, R. H. —s and A. 
Linnenbriigge. —12th 

758. Presstxe Grass, J Sowerby, Gateshead-on- 
Tyne.—12th February, 1888, 

790. Box Irons, J. Gautherin, Paris.— 


883. 
Sewine Macuines, W. Brown, London.— 

m. from O. R. Vechten.—14th 
1087. Coat, &c., J. Barrow, Clayton. 


—28th February, 
1181. Batancine, &c., J.B. Adams 
and J. Telford.—2nd M 

1170. Books, G. W. — Berlin.— 
Com. from G. Haunhorst.—5th March, 1883. 

1422. Corns for Foot-anp-Mouta Disgasz, G. Jeanes, 
London.—17th March, 1383. 

FAsTENINGs, F. J. Martin, Iondon.—29th 

2053. STEAM Generators, H. F. Phillips, London.— 
28rd A » 1883, 

2155. Batiwo Presszs, J. Watson, Londcn. — 28th 


April, li 
2193. Brake Apparatos, B. Mills, London. 
—A communication from D. Torre; 1883. 
2194. Rattroap Brace APPARATUS, lis, London. 
—A comm' D. May, 1883. 
2201. Kwirrine Macuings, J. Higham, Newton Heath. 
—Ist May, 1883. 
Frames, J. Willis, Bournemoth.— 1st 
a; 883 
2217. *ERMINING the Rate of Water CoysuMPTION, 
H Newton, London.—A communication from B. 
Church.—1lst May, 1883. 
Prsoronres, J. Herrburger, Paris.— 
fay, 1 
PROPELLING Sea-GOING VessELs, H. Gerner, New 
York.—4th May, 1883. 
2275. WaTer-wHeEes, G. W. von Nawrocki, Berlin.— 
A communication from H. Baumotte and R. Nog- 


gerath.—4th May, 1883. 
2616. Corset, W. , London.—A communication 
from L. 


trouse.—25th May, 1883. 


Patents Sealed. 
(List of Letters Patent which passed the Great Seal on the 
lst June, 1883.) 
ee W. A. Barlow, London.— 


ATTACHMENTS for A. Bloyd, 
. CoRRUGATING METAL 
London.—5th Dei 
5781. Suspenpinc Swine &c., G. 
Crofts and G. F. Assinder, Birmingham.—5th Decem- 


ber, 1882. 
Gas Enaines, W. Watson, Leeds.—5th Decémber, 
5803. Draw-orr Apparatvs, T. Collingwood, London. 
IPE COUPLINGS 
Tth December, 1882. 
5838. 88. Paxezs, &c., C. L. H. Lammers, 
5844, SusPENDED J. Ro; Manchester.— 
7th December, 1882. le, 
an 


5847. Inprcatine and Recorpinc Trg, C. 
C. W. Thompson, London.—7th December, 1882. 
Connectine Draucut ANIMALS to &., 
J. Re . Edmonton.—7th 


December, 
5065. VALvEs, C. Pieper, Berlin.—14th December, 


of Fisrovs MareriaL, C. Weygang, 
London.—26th Jan , 1883. 

482. Wert Forxs fOLDERS, W. B. White, Colne. 
—26th 

968. Guarp for Carvina Forks, A. M. Clark, London. 
—2ist February, 1883. 

1144, TREATING Srwacr, &c., W. C. Sillar, Blac! 
and J. W. Slater, London.—3rd March, 1883. 

1483, VENTILATED Tap, T. Peacock, Lond 


Loughton.—19th March, 


(List of Letters Patent which passed the Great Seal on the 
5th June, 1883.) 
5804. Craver Frames, J. F. Homer, Birmingham.—5th 


J. T. Creasy, London.— 


5839. Loapina Six, G. W. von Nawrocki, Berlin. 
—Tth December, 1882. 


5840. eg MAcHINE, T. J. Denne, Red Hill—7th 


December, 1882. 
6841. Repucine Fricrion between Water and 
MERGED a F. H. F. Engel, Hamburg.—7th De- 


1 
5854. Atioys, W. Keep, Cornwall.—8th 


or , W. H. Symington, Market 
AYS or 
Harborough. —8th December, 1882, : 
“Deeparrs, G. Klug, Hamburg.—s8i 
er, 1 
5863. Watcu or Crock, J. Pallweber, Salzburg.—8th 
December, 1882. 


5864. CaovrcHove, &., W. C. Horne, Old 
Charl December, 1882. 

5869. Bevenaors, J. Armstrong, London.—8th Decem- 

5880. Smoxez, &c., H. C. Paterson, Glasgow. 

4891. Pocxer Knivzs, A. J. Boult, London.—9th Decem- 
ber, 1882. 


5898. BILLIARD J. and G. E. Stead, Leeds.— 
9th December, 1 


5903. Cans T. 8. Marriage, Reigate.—111h 
December, 1882. 


5908. ToBAcco A. Barr, Glasgow. 
—11th December, 1 

5917. PLawine and Macuines, W. Smith 
and A. Coventry, Salford.—12th December, 1 

5926. APPLYING ELEcTRIC CURRENTS 
i. and A, Wienand, Baden.—12th 


er, 
5934, Sawise We Woon, W. R. Lake, London.—12th Decem- 


ber, 
5000.” VALE, and W. Inglis, Bolton. 
er, 
for Weavine, D. Eastwood, Luddenden 
5977. GALVANIC BATrERizs, J. Rapieff, London.—14th 
December, 


6012. Excavatine Macutisery, J. Imray, London,— 
16th December, 1882. 


6044. Freese, E. Tweedale, Accrington.—l&th 


December, 

Baxsos, &c., W. R. Lake, London.—20th Dccem- 

6092. for Preszrvine Liqu: W. R. Lake, 
London.—20th December, 1882. 

6124. CoLour Boxgs, T. Foxall, London.—22nd Decem- 


882. 
6126. E. Hopgood, Ryde, and E. 
ETALLISED LASS, A _ 
LUCOsE Syrup and GraPE AR 
London.—27th December, 1 
Cotour Boxss, T. Foxall, London.—13th January, 


785 Poririers for Borers, W. Thomp- 
son, Liv —13th 


8. Carpets, C. Hinksman, London,.— 
th February, 1883. 


1255 Evecrric Lamps and Firrixes, J. G. Statter, 
Wakefield.—8th March, 1883. 
1270. Lirz-savine APPARATUS, R. E. Pinhey, Oxton.— 
9th March, 1883. 
1304. Dywamoand Macuines, C. W. 
Vincent, London.—12th March, 1883. 
1320. GENERATING and ConDENSING Sream, J. Hodgart, 
Paisley.—13th March, 1883. 
1763. Biaxk Rotts, H. J. Haddan, London. 


List of 8: tions published di the 
787*, 4d.; 1749*, 4d.; 1984", 4d.; 2238*, 4d.; 2369, 4d.; 


4572, 6d.; "4691, 6d.; ‘4714, 6d; 4718, éd ; "4722, 6d: 
4725, 24.; 4735, 4d.; 4746, 6d.; 4749, 2d.; 4753, 6d.; 
4754, 2d.; 4755, 4d.; 4761, 2d.; 4762, 8d; 4763, 2d.; 
4764, 2d.; 4765, 6d.; 4767, 2d.; 4768, 6d.; 4771, 6d; 
4772, 2d.; 4773, 2d.; 4776, 6d.; 4777, 6d.; 4778, 6d.; 
4780, 6d.; 4782, 8d.; 4783, 6d.; 4784, 2d.; 4786, 2d.; 
4787, 6d.; 4789, 4d.; 4790, 8d.; 4791, 6d.; 4792, $ 
4798, 6d.; 4794, 6d.; 4796, 2d.; 4797, 6d.; 4798, 4d.; 
4799, 2d.; 4800, 2d.; 4801, 2d.; 4803, 6d.; 4805, $ 
4806, 6d.; 4807, 6d.; » 2d.; 4809, 4d.; 4810, 4d.; 
4811, 6d.; 4812, 6d.; 4813, 10d.; 4814, 6d.; 4815, 8d.; 
4816, 2d.; 4818, 2d.; 4819, 6d.; 4820, 29d; 4822, 8d; 
4823, 6d.; 4825, 2d.; 4826, 4d; 4828, 2d.; 4829, 2d.; 
4830, 6d.; 4831, 8d.; 4833, 6d.; 4834, 4d.; 4836, 2d.; 
4837, 6d.; 4838, 6d.; 4839, 2d.; 4840, 2d.; 4842, Qd.; 
4843, 6d.; 4844, 6d.; 4846, 4d.; 4847, 6d.; $ 
4849, 2d.; 4851, 4d.; 4852, 2d.; 4853, 2d; 4854, 8d.; 
4855, 6d.; 4856, 2d.; 4858, 2d.; 4859, 6d.; 4860, 2d.; 
4861, 2d.; 4862, 2d.; 4863, 8d.; 4864, 6d.; 4865, 2d.; 
4866, 2d.; 4867, 6d.; , 6d.; 4869, 6d.; 4870, 6d.; 
4871, 6d.; 4872, 6d.; 4873, 2d.; 4874, 4d.; 4875, 6d.; 
4876, 6d.; 4877, 64.; 4878, 2d.; 4879, 2d.; 4881, 6d ; 
4882, 6d.; 4883, 6d.; , 6d.; 4885, 2d.; 4886, 2d.; 
4887, 2d.; 4888, 2d.; 4889, 4d.; 4891, 6d.; 4892, 6d.; 
4893, 2d.; 4894, 2d; 4895, 6d.; 4896, 2d.; 4898, 6d ; 
4899, 6d.; 4900, 2d.; 4901, 6d; 4903, 2d.; 4904, 6d.; 
4905, 6d.; 4907, 3 4909, 4d.; 4912, 6d.; 4914, 6d.; 
4915, 6d.; 4918, 6d.; 4919, 8d.; 4920, 6d.; 4921, 2d.; 
4922, 6d.; 4924, 6d.; 4925, 2d.; 4926, 6d.; 4927, 4d.; 
4928, 2d.; 4929, 8d.; 4931, 4d.; 4932, 6d.; 4933, 4d.; 
4984, 2d.; 4985, 2d.; 4936, 2d.; 4937, 2d.; 4938, 2d.; 
4989, 10d.; 4940, 4d ; 4941, 2d.; 4943, 4d; 4944, 2d.; 
4945, 6d.; 4946, 2d.; 4547, 6d.; 4948, 6d.; 4949, 4d.; 
4951, 6d.; 4952, 2d.; 4954, 4d.; 4956, 6d.; 4958, 6d.; 
4960, 2d.; 4962, 4d.; 4963, 8d.; 4964, 2d.; 4965, 2d.; 
4969, 6d.; 4970, 2d.; 4972, 6d.; 4974, 8d.; 4975, 4d.; 
4976, 2d.; 4977, 8d.; 4980, 4d.; 4981, 6d.; 4982, 6d.; 
4983, 2d.; 4984, 2d.; = 2d.; 4998, 6d.; 4999, 3 
5000, 6d.; 5014, 4d.; 5022, 6d.; 5036, ; 5044, 4d.; 
5082, 6d.; 5129, 4d.; 5168, 6d.; 5297, 6d.; 5420, 6d.; 
5467, 4d.; 5546, 6d.; 5835, 4d.; 516, ed. 
LP will be forwarded by post from the 
Paten ce on receipt of the amount of price and 
ex 1s. must be remitted 4 
order, made pa: at the Post-offi 
th Holborn, to Mr. H. a her Majesty's 


ABSTRACTS OF SPEOIFIOATIONS. 
Prepared by ourselves ly for Tux Encinere at the 
office of Her Majesty's Commissioners of Patents. 


Warittxe States, J. and W. Williams, North 
Wales.—17th October, 1882. 4d. 

To stren, en the frame a groove is form ed along 
the top and bottom edge, and in it a wire is placed, the 
two ends then being passed in rt les across 
= corners, and the extreme rt turned down into 

wood. 


2869. Buice Barret Macutes, G. Brewer, Lon- 
don.—19th May, 1882.—(A communication from R. 
oe Hamilton, Canada.)—(Not proceeded with.) 

This relates to the general construction of these 


machines so as to render them more compact, conve- 
and durable. 


en m are 

by a strap, so as to a 
width to contain a given number of sheets, having 


both to ves @ 
iving the number of the page of Tue ENGINEER at a 
the Specification they require is referred to, instead 
of giving the proper number of the Specification. The = 
London. 
2710. Preventina Rust on Cast Iron, &c., L. A. 
, Saxony.) 
A. Groth.—(B. Cunze, Berlin.) 
+ Ohren, Rio de Janeiro. 
2713. Carnames, H. Roberts, Greenwich. 
2714. Lacer Berr, &c., J. P. Jackson, Liverpool. 
2715. Air BALuoon, G. Wellner, Briinn. 
2716. Suips’ Bertus, H. J. Haddan.—(@. Smith, U.S.) 
2717. Carns, H. J. Haddan.—(4. Dougherty, U.8.) 
2718, Miners’ Sarety Lamps, D. Dodd, Intake. er 
2719. Tooraen Wurets, &c., H. Shaw, Sheffield. 
2725. Firoatine Vessets, W. Johnston, 
2726. Sarety Corn Currer, H. W. Sharpin, ford. 
2727. Discnaraine Niout Sor, A. M. Clark.—(Za Com- London, 
pagnie Générale de Salubrité, Paris. 
uncorn, 
2785. Porrery J. Broadhurst, Fenton. 
) 


THE ENGINEER. 


444 JUNE 8, 1888. 
a phen 5 ne at bottom to receive the sheets. Other | of and air from a at,the under part, near the | tion of the copper matrices used ae ; and | is spread on a thin lead or other plate on both sid 
secure the sheets at top. The iron seg- po of two sid ay « an aperture near the other | it consists in extracting from the m so as to be about jin. thick. The patont also describes 
=enie <n smaller at the bottom than at top can | side of the case, The passages are arranged radially. | the impurities—pyrogenic matters and cools whee = for 0 ing finely divided lead and oxide of 
readily be sanoved for cleaning. it contains whilst in the melting pot by the use of 


4691. Generation anp Distrrsution oF ELectric 
Ensrcy, F. C. Philips, Cannon-street.—2nd Octoder, 


self-regulating, aut 


demands of the system. Bat it. to 
work machines greatly below their full a & the 
inventor therefore provides an apparatus which cuts 
the machines successively out of chreuit as the demand 
decreases, and puts them into it again when more 
current is required. The apparatas consists of a 
movable contact piece Panne between the terminal 
of the machine ond the main, and an electro- et 
in the main circuit having a fixed contact 
against which the movable one is held. The movable 
contact piece is loaded in opposition to the attraction 
of the magnet, and wiil fall when the current decreases. 


4714. Mancracrure or B. W. Parnell, 
Widnes. and J. Liverpool.—ith October, 
1882. 


6d. 

The inventors claim, First, the method of treating 
caustic salts with steam, while subjecting them to 
mechanical pressure ; Secondly, the furnace for the 

rpose of manufacturing soda ash from caustic salts 
4 which the liquor has been removed. 


4718. Execrric Raitways, J. Hopkinson, F.R.S, 
* Westminster-chambers.—4th October, 1882. 6d. 

The object of this invention is to prevent leakage of 
current on electric railways. e rail or are 
divided into lengths which are insulated from each 

The conductor is carried along the track and 
insulated from it, and branches are led to each length. 
In each branch a switch is is provided by which com- 
munication with the d is ined, whilst 
sufficient current flows by an electro-magnet through 
which the current passes. Connection is started by 
making use of the rise of potential caused by the 
running car coming on the section. This is done 
connecting the two rails of the pair through a hi 
resistance electro-magnet, which serves to make the 
contact for the main circuit, which contact is then 
maintained by the current which flows from the 
main. The circuit of the high resistance magnet is 
broken when the current from the main conductor 
fiows, by means of a third electro-magnet. When the 
car leaves the section of rail the current fails, and the 
section b d from the con- 
ductor; subsequently the high resistance circuit is 
made —— it was broken when the current 
naar Ling ready for the next car which may come upon the 

e functions of the three electro-magnets 
a ~ accomplished by a single one suitably wound. 


4722. Macuinery ror Treatinc Fisrovs PLants 
AND TextTiLe Materiats, E. G. Brewer, London.— 
4th October, 1882.—{A communication from La Com- 
pagnie Générale des Fires Cosmos, Brussels.) 6d. 

The inventors claim, First, the successive and several 
operations consisting in the employment of alkalies, 
earthy alkalies, manures, and alkaline sulphurets, 
employed in varying deses either pure or mixed, the 
whole or by a prolonged boiling in a ley; 

Secondly, the employment of cylinders or rollers in 

machinery provided with some elastic material so 

acting that the fibres are not injured, and assisted in 

parating the one from the other in combination 
with a special arrangement of a rotary and to-and-fro 
alternate rectilinear motion. 

Bicycie Seats on Sappies, W. R. Lake, Lon- 

son, Waltham ot proceeded with. 

This relates to the mode of attaching the seat or 

saddle to the bicycle. 


4735. C. T. Kingzett, Totten- 
ham.—5th October, 1882. 4d. 


the supports of his plates, without the said su 
being attached. The plates he makes as descrii 
his patent No. 3802, 9th August, 1882. 
4746. Apparatus For STorPryc, AND 
iG Rotary C. D. Abel, London.— 
October, —(A communication from F. 
Berlin. 

The invention mainly in combi with 
the shaft to be driven acontinuously-revolving driving 
wheel, loose thereon, or two such wheels revolving in 
opposite directions, a clutch sliding upon = 
round by the shaft, and screw gear carried 
shaft for putting the clutch in or out of gear wit 
wheel or wheels, the parts bein 


carried 
the 


it in the contrary direction the motion of the shaft is 
reversed, and by stopping the motion of the screw 
guar the mstion of cleo shopped. 
Zrxc PLates on Biocks For PrRintina, &., J. 
Johnson, — 5th October, 1882.—(4 commu- 
nication from J. A. Silvestre, Paris.)—(Not pro- 


with.) 2d. 
This re! tion of 


drawing has been 

engraved on the said plates. 

4753. Arm Compressinc WaTER PomPs FOR 
Divine &c., J. H. Davis, London.—6th 


October, 1 
This relates partly to improvements for ig the 
outer ends of the pump piston-rods, whereby extreme 
and economy of construction 
and parti t e valve 
boxes to the latter is mate- 
rially facilitated, and they can be easily removed and 


4754. Cextre Cxance Vatves or Gas Porirrers, R. 


rite object is the ocmstruction of the valves, so that 
the whole of the purifiers connected therewith may 
be in use and operation, or that any one or more of 
such purifiers may be shut off or disconnected at will. 
4755. Gas Encrxes, Wastjield, Liverpool.—6th 
October, 188: 4d. 
This relates to sev improvements in the general 
construction of the engine. 
Waste, F. and 


TO PREvEXT 


the spun 
and lapping. 


4762. Revotvinc Lamps ror LIGHTHOUSES, &., J. 
Trotter, London.—6th October, 1882.—(A communica- 


1882,.—(Void.) 2d. 

This relates to means for reducing the speed of pro- 
pellers when driven by dynamo machines. 
es Burwers ror Gas Frres, F. R. Mosley, 

—6th October, 1882.—(Not with. 

The burner consists of a flat case of iron of trilateral 
form, and made in two secured one above the 
other, their inner sides having channels which, when 
the two are put together, form passages for a mixture 


4765. Busuine &c., W. R. Lake, London, 
— 6th October, 1 Wr communication from G. F. 
Lenter, New You) 

This relates to a bearing for a shaft or spindle formed 
of a rough metallic shell or casting, having an internal 
cavity or cavities for receiving a bush or lining, which 
bush or lining is formed of a plastic anti-friction ma- 
terial, and is passed into the said cavity or cavities. 
4767. APPARATUS FOR THE TAPPING OF 

Barrets, &c., English, 
October, 1882.—(Not with.) 

This relates to the employment of an capinceten 
flanged tube. 

4768 Apparatus FoR CoveRING WIRE FoR ELECTRICAL 
Porposss, J. J. C. Smith, College Point, New York. 
—Tth October, 1832. 6d. 

This relates to méans for covering wire so that a 
good joint shall be made and air excluded. Any suit- 
able waterproof insulating compound in a plastic state 
is laid in a thin sheet on a woven or other fabric, and 
these are together by calendering. Out of the 
sheet is than cut a long strip, sufficient to reach round 
the wire longitudinally, leaving a for a joining 
flange. It is then drawn tightly round the wire, and 
the faces of the compound brought together "with 

ure, so that the rubber, or whatever it is, is 

Eoaperhty united around the wire. The projecting 

flange is then cut off, after which the covering is vul- 

canised. The patent also relates to machinery for 
carrying the invention out. 

4771. Propucrion or THE ELECTRIC 0. @. 
Pritchard, Penge.—7th October, 1882. 

relates to an arc lamp in oy “the upper 

carbon is fed by gravity subject to the hag = baw in- 
fluence of a vacuum formed in the tube, com 
the carbon holder. The lower carbon is coed te by 
guide rods attached to the armature of an electro- 
magnet in a shunt circuit, which armature also makes 
and breaks contact rapidly, whereby a reci ting 
motion is imparted to the lower carbon in the direc- 
tion of the upper one. The action of make on break 
between the carbons is very rapid, and the intermit- 
tence of the arc imperceptible. 

#772 Compound For W. B. Aykroyd, Brad- 
ford.—ith October, 1882.—(Not ed with.) 2d. 

The object is to facilitate the dyeing of fibre and 
fabrics and to increase the lustre and improve the 
handle and appearance of silk fibre and fabrics, and it 
consists in adding to the dye bath a mixture of gela- 
tine, albumen, and soap, by which an acid can be used 
with soap without decomposing it. 

4773. Gas Encrves, EB. 8. Wastfield, Liverpool.—7th 
Octoder, 1882. proceeded with.) 2d. 

This relates to improvements in the general con- 
struction. 


Orcans, T. Casson, Denbigh.—7th October, 1882. 


This relates to organs having besides the manval 
keyboards a set of pedals for bass and couplers for con- 
necting them to and disconnecting them from the keys, 
and it consists in the combination with each set of 
manuals of a subsid — action, with a special 
stide, push, stop, al, or key, the movement of 
which brings into action the pedal 
desired, the couplers in its own set, and throws out of 
action the pedal organs and couplers of the other sets. 
4777. Mecnanism oR APPARATUS FOR ELECTRICAL 

ow Raitways, R. Tatham, Rochdale. 
—Tth October, 1: 6d. 

This relates to means and apparatus for affording 
electrical communication between trains on the same 
line of railway, or between trains and signal boxes, 
&c. The —— is carried out by means of an 

ted rail laid between the ordinary rails, on 
which runs a contact wheel connected to the 's 
van and t or telephonic apparatus therein. 
The rail is also in communication with signal boxes, 
&c. Earth is obtained by the ordinary rails or other 
means. 


4778. Te.eruones, H. B. T. Strangeways, Temple.— 
7th October, 1882. 6d. 
This relates to means for increasing the stren of 
telephones. A small magnet is fixed to the diap 
and surrounded with a small helix. It is arranged in 
juxtaposition to the large et of the t 
round which is another helix. Instead of sending 
currents in opposite directions through these helices, 
as is done by some, the inventor causes a current to 
traverse both of them in one and the same direction, 
whereby he claims to obtain greater electrical effect 
and louder sounds than hitherto. 
4780. Execrric Lamps, &. F. and F. G. Olliver, 
relates improv means for t 
feed of | arc ee by employing a rotating Mise ewiths 
i on its surface, operated bya 
motor, in combination “ae a lever connected with a 
clutch, which regulates the feed of the electrode, to 
which it is applied in -> ‘cae to the rate of con- 
sumption of both electrod 
4782. age OR ELEVATING 
&c., W. Brice, Liverpool.—Tth October, 


The inventor claims, First, a cradle or jib pivotted on 
a column or support, fixed to a floating or travelling 
base, to which cradle an elevator is pivotted or hung, 
so as to be capal ble of being stowed away so as to lie in 
said cradle vithout disconnecting the driving gear; 
Secondly, the elevator ogo capable of partial rota- 
tion in its axis, and of or lowered while 
its pivot remains s tutlanany, and its elevating action 
continues ; Thirdly, also the arrangements for detving | ond 
and delivering without — to its free desce: 
in relation to the driving shaft. 
4783. Wixpow Sasues, &., G. Hurdle, Southampton. 
October, 1882. 6d. 
bject is to mee with sash weights; and it 
ouanie the use of racks gearing with a wheel con- 
— , which is wound up as the window is 


4784. Carpixc Enoines, &. Bdwards, London.—Tth 
October, 1882.—(A Se from P. Poucin, 
Paris.)—(Not led with.) 

relates to the construction carding machinery 
so that two slivers may be obtained from the carding 
cylinder. Two doffing cylinders are arranged to 
revolve one above the other in contact with the main 
cardin the surface of the lower one being 
divid y grooves, so as to take part of the fibre from 
the lind by dividing the fibres into strips, and 
taking each alternate one, those left being removed by 
the upper cylinder. 

4786. Apparatus ror Propucine Lime.icut, G. 

‘ood, —Tth October, 1882. —(Not proceeded 


with.) 
The —— is to provide means whereby the lime 
d y be p contact with air of 
low jonpeniune and whereby the particles of lime 
which would otherwise b wee diffused within the 
lantern are carried a’ wy by w= h the ventilator of the 
lantern, and whereby the beating of erratic deflected 
flames against the condenser is prevented. 
4787. MacHINEs FoR on TUBES FROM 
Priastic MATERIAL, &c., J. H. Johnson, London. 
7th October, 1 A communication from G. F. 


Lufbery, 6d. 

This in th ploy t for note forward 
the material of two or more of sere 8, engaging 
together and turning in cavities, into which the plastic 
material is said screws acting con 
jointly to feed the inte and force it 

through the 

4789. Typgrounpina, &., A. J. Boult, London.—Tth 

(4 nunication H. J. Eolk, 


finely-divided iron, and at the same time use for the 
mould a metal which will bear a higher temperature 
of the type metal, ares a t of the injurious 
matters will be The moul oulds are made 
frem_ platinum, = with the platinic 
metals or with zirconia. 


4790. VeLocirepss, G. W. Quatremaine, Stratford-on- 

Avon.—Tth Octoder, 1882. &d. 

The main object is to combine in the same machine 
the advantages of driving both driving wheels at once 
with either foot by means of treadles, which are dis- 
connected with each other, and which may, when 
desired, be beth depressed together. 

4791. Apparatus ror Piayinc a New GAME oF 
Sxiru, B. Boizet, Paris.—7th October, 1882.—( Not 
proceeded with.) 6d. 

This consists in an apparatus for playing a new 
e, in which balls are projected for striking the 
— Fe of any number of suspended rods and 

ting the same. 

TREATMENT OF Hives Skins, W. Maynard, 
New York.—7th October, 1882. 4d. 

This relates to improvements in the operations of 
“soaking,” “liming,” and “ tann hides and 
skins, —) consists essentially in the employment of 
hurous acid in a certain manner and pro) 

in certain of the operations in combination with 
substances. 

4798. Manvuracrure or Envevorgs, &c., B. Sturge, 
Walworth.—9th October, 1882. 

This relates to several improvements in the general 
construction of the machinery employed. 

4794. Frvrertne Apparatus, BE. Bdwards, London.— 
9th October, 1882. es communication from N. A. B. 
Chevallot, Paris.) 6d. 

The inventor claims the method of arranging cotton 
wool or other fibrous filtering material between two 
gratings. Also, in combination with — filtering 

, the t of a in the upper 


Burwers, Sir J. N. Douglass, Dulwich.—9th 
October, 1882.—(Not with.) 2d. 
The invention consists of an Argand ring or circular 
flame burner constructed similarly to that described in 
patent No. 84, dated 7th January, 1881, but — 
of not more than one ring or ring chamber for 


4'707. Srgam orHER Fiurp Pressure EnGines, 
C. A. and R. C. Parsons and J. H. Kitson, Leeds.— 
9th October, 1882. 6d. 

This relates to four-cylinder es of the kind 
described in patent No. 2344, da‘ 15th June, 1877, 
and of the modified kind provided with rotating slide 
valve described in patent No. 4266, dated 24th October, 
1878. The improvements in engines of this type 
relate chiefly to the application thereto of an excentri- 
cally rotating slide valve ; to the construction and 
arrangement of the pistons, cylind and f ing of 
the engine; to means of or | and lubricating the 
joints and working po A arrangements for 

the —€ in such engines, and for working 
them as compound engines, 

4798. ror Tovustnec or Openxtno Horse- 
mm = G. Daughters, Old Kent-road.—9th October, 


2. 4d. 
The machine has in its upper pee ane ners rollers, 
through which the hair or bore It passes from 
these rollers down between two revolving cylinders 
having a number of hook teeth ois rom them. 
These teeth are arranged in circular rows on each 
—s so that the teeth of the one h the 
between the teeth of the other. Below the gap 
of these cylinders are fixed combs which serve to draw 
= comb out the hair or fibre as it is carried past them 
by the teeth of the cylinders. Immediately below each 
cylinder is a set of aide revolving combs, each comb 
being mounted on a radial arm. These as they 
revolve, sweep the hair or fibre off the teeth of the 
cylinders, and discharge it at each end of the machine 
in a toused or open condition. 


4'799. ror Crorn, &c., J. M. 
Keighley.— oth October, 1882.—(Not proceeded 


The object is to cut cloth or other materials to any 
esirei pattern, such as clothes, shirts, or other articles 
it is desired to give shape before making up. 

4800. Apparatus For GoveRNING THE FLow oF 
WATER UNDER PRESSURE, G. Retford.— 
9th October, 1882.—(Not proceeded with.) 2d. 

The apparatus either allows the water to enter with 
a flow sufficient to actuate the meter, or shut it off 
altogether, collecting into brief intermittent periods of 
full flow the water which usually dribbles through the 
meter without actuating the index. It also cuts off 
the water under high pressure from the service pipes 
and outlet fittings, except when considerable quanti- 
ties of water are being drawn off, thus reducing the 
waste by leakage to a minimum. 

4801. Macuinery, C. G. Bracewell and 
shire.—9th October, 1882.—(Not 
proceeded with.) 2d. 

The scene consist of an adjustable projec- 
= or overlap, outwardly applied in such manner as 

y turned on or off a flange or rim, formed 
easily removed from or secured steadily in ition 
on the fixed tube. 

4808. Grarine ror Bicycies, Tricycies, &c., 
Britain, jun., Hornsey-rise.—9th October, 

ing dtr — in combining or arrangin 

for use in alterin, 
speed relatively to the driving and driven parts 

a 

4805. Manvracture or Terry Wes, J. Swann-Senior, 
ae October, 1882. 6d. 

relates to the manufacture of elastic fabrics 

e warps or warps made p round 
or around the rubber threads of elastic terry 
we 

4806. Harvestine Macurnes, J. Hornsby, J. 
and G. T. Rutter, Grantham.—9th October, 1882. 

The principal object is to prevent the animals a. 
ing the sheaf binder treading on the sheaves that lay 
at the corners of the crop they are cutting. 

4807. SLEEPING Bertus For 
&c., W. R. Lake, London,—9th October, 1882.— 
from J. H. Milligan, Boston, v0.8.) 


A berth is pivotted or hung upon bearings at its 
sides in a frame that is also pivotted at its ends upon 
the framework of the vessel, or the partition of the 
state room, and the invention has for one of its ob ects 
to increase the strength and delicacy of action of the 
said bearings, the working parts of which are wholly 
and p d in the woodwork of the berth. 


4808. SoLurions For TREATMENT AND UTILISATION OF 
IstncLass FoR CLARIFYING Beer, &c., C. Vauz, 
Doncaster.—9th October, 1882. 

This relates, First, to a solvent to be used for dis- 
solving isinglass to enable it to be used as a | 
agent; and, Secondly, to the use of a solution form 
by dissolving isinglass in such solvent, as a clarifier. 
Quicklime and soda ash are boiled in water, and the 
isinglass dissolved in the solution. 


ne the 
thereof 


4809. Batreries, R. Tatham, 
and A. gee Salford.—10th October, 1882. 
This relates the construction of plates 4 
secondary batteries by mixing vegetable fibre with 
finely divided metal. According to one method, paper 
pulp is mixed moist with twelve times its volume of 


Macuines, R. BE. B. Cromp. 

Queen Victoria-street, and G. Kapp, Chelme. 
ford. —10th October, 1882. 4d. 

This relates to means for providing a ag 
electro-motive force at the terminals of dynam 
when there are extreme variations in the eed 
resistance. One method of carrying the invention out 
is to take adynamo having an armature resistance of, 
say, *l ohm. and wind on to its ey megnets next » 
the core sufficient turns of No, 5 B.W.G. wire to 
a resistance equal to that of the armature, or ‘1 
and couple these coils in series jar the armature in 
the ordinary manner. Outside these coils is wound 
sufficient ‘057in. wire to give a resistance of £0 ohms, 
or from that to 80 ohms. This second wind hell fing 
wire is coupled up from brush to brush 
ture should be driven at such a speed as to give 
65 volts, when the external resistance is infnite, | 
will be found to give that electro-motive force con- 
stantly with varying resistances. 

4811. Door Srors or Cuecks, 4. J. Boult, London,— 
10th October, 1882.—(A communication from G. R. 
Blliott, J. and T. B. Clary, Massachyu- 
setts, U.S.) 6 

This relates to i stops and devices for re 
preteens ye A ition, and it its in the use of a 
-_ ng and piston combined with an outer spring, so 

t when opened the door closes automaticall: Be 

without ane. The locking devices consist of a 

lever stop and a toothed rack supporting the jo een, 

and which is pivotted to the door jamb. An air cylin: 
der serves as a cushion to prevent slamming. 


ms. Incupator, 7. Christy, Fenchurch-street.—l0th 
, 1882. 6d. 


An . "water tank is kept hot by a small boiler 
connected to it by > and hea’ by a lamp, the 
heat from such tank being radiated downwards on to 


the eggs in a drawer below. The bottom ef the tank 
converges sper and is pierced by an air shaft, fitted 
with a valve regula by a thermostatic 1d sub- 
jected to the heat of the ———. so as to maintain a 
perature. Moisture is supplied to the wich 

from a vessel beneath the drawer, whi 
is drawn up by coarse canvas and al 

entering air. 


4818. By W. T. Sugg, Westminster.—10th 


October, 1882. 
This relates cular] for 
lighting by aie which a high il ef ing power is 
6, or more argand burners, known 

argand burners,” are con- 
centrically one within the other. The gas issues from 
a steatite chamber at an almost inappreciable pressure. 
Each burner is connected by two or more tubes with a 
gas box fitted with regulators to regulate the flow of 
gas to the upper part, and below them and above the 
inlet a piece of flannel is placed to act as a filter. A 
dome directs the air required into the middle of and 
between the burner, and over it is a second perforated 
dome to direct air on to the outer flame near the - 

e burner, A short glass is used wil 
porcelain above it of cuniler diameter. 

4814. Moutpers’ Naits anp Cuariars, W. Mother- 
well, Glasgow.—10th Oct 1882. 6d. 

This consists in striking the nail or stud in a die to 
form a bearing shoulder and a rivet part, by which the 
plate of the chaplet is rivetted to the nail or stud. 
4815. Too. Cutrers ror Borino Taper 

J. @. Perkin and J. Scott, near Wakejield.—1 


October, 1882. 

The object is to bore holes with the inner diameter 
larger than the outer diameter. A circular tool-box is 
mounted on a and is to receive any 
number of cut held therein by circular springs 
embracing them, all endwa: a being pre- 
vented by — tool- tion by end 
plates on the spindle, The pe Ba old the cutters 

allow to expand at one end to suit the required 
taper. To expand the cutters a screw has a taper 

at its upper end, which enters between the cu! 

when moved up. 

4816. Votraic Barrenizs, J. ats. 
— 10th Octoder, 1882.—( Not proceeded with 

Relates to a cheap carbon zinc battery, in wale the 
plates can be lowered into the liquid to the 
current required. 

4818. Rerriceratixc Rooms on CHAMBERS FOR 
CuRING AND Preservine Provisions, M. J. Power, 
October, 1882.—(Not proceeded 
wil 

chamber with an iron floor on which the ice is 
means 


and the which 
parts of which leoving 


the floor and in the atmosph 

of an openwork covering 

corrugated iron, th: 

air passages. 

4819. Dywamo on Macneto-rLecrric Macuines, W. 
R. Lake, London.—10th October, 1882.—(A communi- 
cation from J. Wenstrom, Orebro Sweden. 

This relates to improvements, whereby ti the inventor 
is enabled to utilise the magnetism excited in dynamos 
more completely than has been done before. Instead of 
forming his electro-magnets of iron cores with wire 


] 
Zi 


% 
Z 
y 
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wound round, he reverses 5 this order, and winds his 
wire inside iron envelopes or frames. The armature 
is composed of an iron core with cylindrical or other 
channels cut in it, in which the wire is wound as 
shown in the illustration herewith. 


4820. Srorrina Leaks 1s Topes on Pires, A. M. 
Clark, London.—10th October, 1882.—(A communica- 
tion from W. F. San Francisco.)—(Not 


proceeded with.) 
The object is to enable leaks in tubes of boilers or 
ped ipes to be readily s' without interfering 
ith the draft, and it consists of a short tube with a 

cae to expand it, such wedge being by a 

lever connected to a screw rod, and used with a yoke 

to force it endwise of the short tube, and extend it 
after being placed in position. 

4822. Printine Macurnes or Press 
London Wall.—10th October, 1882.—(A 
tion from W. P. Kidder, Boston, U.S.) 8d. 

oan’ formes of type or the platens are verti- 
en f instead of horizontally, so that less space is occu- 


J. B. Dawson, 


than hitherto. The formes or platens are carried 

a frame, the longest side of the chase—when type 
are he horizontal. According to 
one arr are 
arranged to roll across two formes of type, ‘the cylinders 
being actuated by a crank and connecting-rod, and 
supported in — the impression being adjusted 
by screws and wedge blocks. — e cylinders can be 
moved and short from the formes by 


excentrics. The forme and 
mechanism are connected to the frame and move 


| 2. 6d. 
This relates to the use of caustic potash or soda, or 
the sulphate of sodium in solution, in place of the : 
dilute sulphuric acid hitherto usually employed as the 
electrolyte in secondary batteries. By this means the 
inventor is enabled to use iron in the construction of 
‘ turning the screw gear in one direction the shaft is 
made to revolve in one diréction, while by turnin 
zinc s or Diocks for printing, gilding, decorating, 
: and other purposes, and it consists in plating or cover- 
ing the surface of such plates or blocks with a coatin 
EK 
— 
replaced. < Yi | 
’ 6th October, 1882.—(Not proceeded with.) 2d. 
This relates to fitting to spinning frames an appa- 
ratus for stopping the progress of the roving towards 
the delivery rollers on the slackening or breakage of 
waste, doubles, snarls, 
% This consists in occulting apparatus set in motion 
- / means of a combination of propellers, by the heat 
of the lamp flame. 
4764. EvecrricaL APPARATUS FOR THE PROPULSION 
6 oF Boats, A. Reckenzaun, Leytonstone.—6th October, a 
peroxide of 1 or the positive element, and a similar 
quantity of suboxide of lead for the negative element, 
A. J. GUrsch, n, in. so that the mixture contains about 98 per cent. by 
The object is to prevent the corrosion and deteriora ' volume of metallicagent. After mixing, the compoun 
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. The feed rolls and cutter are at the top 
the conan An oiled surface tympan sheet is pro- 
vided for preventing the imp of one 
being blurred by the other during the feed. 

Dayine Woot, &c., D. P. Smith, Glasgow.—11th 
October, 1882.—(4 communication from J. Scott, Cape 


0; 6d. 

A horizon’ +) sindirical chamber is fitted with a 
central shaft carrying screw blades, by means of which 
the wood or other material is caused to pass slow! 
from ove end of the chamber to the other. Hot air 
drawn through the chamber. 

ExTRACTING MeTALs FROM SrLIclovs, ALUMI- 
Nous, AND OTHER SupsTances, J, B. Hagenbusch, 
llth October, 1882,—(Not pro- 
ceded wWUA, 

For obtaining precious metals from such substances 
they are pulverieed and roasted with charcoal, after 
which they are thrown red-hot into water and washed 
clean. The substances are next dried and mixed with 
the following fluxes for smelting, viz.:—Soda ash, 
carbonate soda, potash, or carbonate of potash, 
borax, or other suitable fluxes. substances 
are then smelted, after which zinc and copper are 
added for the purpose of generating electricity, and so 
facilitate and complete the prepara‘ of the metals. 
4826. Var , P. Chapelain, Paris.—11th October, 

1882, 4d. 

This relates to a vaporiser in the form of a revolver, 
by actuating the trigger of which an india-rubber ball 
is caused to draw in and expel the air necessary for 
distributing scented liquid in aspray from the muzzle. 
4828. &c, J. T. B. Bennett, 

Aston, near Birmingham.—1lth October, 1882.— 


(Not proceeded arp 2d. 
The seat is arran, 0 oscillate on a centre or hinge 
and its motion w to actuate the vehicle. 


4829. EvecrricaL Switcn ror Evecrricat Lamps, 
G. W. Bayley, Walsall.—1lth October, 1882.— 
(Not proceeded wtth.) 2d. 

Relates to an improved switch for making and 
breaking an electric circuit. 

4830. Fuzes ror Provectites, A. Noble, Newcastle, 
upon-Tyne.—11th October, 1882. 6d. 

The object is to enable shrapnel shells which are fired 
from a gun to be used i of ‘‘ case,” which breaks 
up in the gun at the time of firing, and which is now 
assed when firing against troops at close quarters, and 

‘consists in providing shrapnel shells with a fuse 
which explodes the shell immediately that it leaves 
the muzzle of the gun, by reason of a hammer or striker 
being liberated by the firing and thrown forward by 
a pm when the shell, leaving the muzzle, ceases to 
be erated. 

4831. Guns anp Gun Carriaces, A. Noble, 

er, 1882. 8d. 

ly intended for throwing projec- 
pounds’ weight with great velocity 
and in rapid succession, In rear of the ordinary 
trunnions, and near the breech end, are other 
trunnions, on which excentrics are mounted. The 
excentrics on the two sides are connected by a lever 
frame, serving as a handle to work the = The 
breech block is fixed to the excentric A 
metallic capsule cartridge of dimensions is used. 
The breech block has a grooved lip, which, when the 
cartridge is in position, engages with the base flange 
around its upper half. When the handle is raised, the 
breech block recedes, drawing back the cartridge case 
with it. The further movement of the handle causes 
upwards, leaving the cartridge partly w wn lyiv 

loosely in the breech. The gun is cocked as the how 4 

is closed. The carriage is a gun-metal casting with a 

circular base and central pivot, and has a recoil press 

linder extending forward on each side in line with 

trunnions. It also carries on the right side a seed 

for an elevating lever crutch concentric with the - 

nions. A piston-rod is connected with each trunnion 

block, and extends through the recoil cylinder, 

the piston having a loaded valve to allow water to pass 
from one side to the other. 

4834. Urmisixo Distittep or Burnep SHALE OR 
“Brags,” &., 7. L. Paterson and T. J. Scott, Glas- 
gow.—11th October, 1882. 4d. 

This relates to the utilisation of distilled or burned 
shale for the production of bricks, blocks, tiles, or pipes, 
and also for the manufacture of pottery and cement. 

ground and mixed with cement and 
water, when it can be run into moulds of the desired 


4886. Sracks on Waits or Cupota, Castine 
Pot, AND OTHER LIKE Furnaces, J. Toussaint, near 
Birmingham.—11th October, 1882, 2d. 

This consists in constructing the walls of such fur- 
naces with a chamber between the outer and the inner 
or lining walls in combination with } ogee at in the 

d bution 


4837. Venic.es Propettep py Human Force, C. 
man, Birmingham.—1\th October, 1882. 6d. 
The object is to enable vehicles to be driven without 
the use of a rotating crank, and it consists in substi- 
tuting clutch motions for the same. 
Empvoyine THE Muscu.ar Force or Man, B. 
J. B. Mills, London.—11th October, —(4 com- 


an 
ing on fixed bars, the motion obtained being conveyod 
by a suitable rod to a crank shaft. . = 


4889. Barances, A. J. Boult, London.—1lth 
October, 2. icati C. £. 


over a stationary pulley. 
the end of the cord inside e 


4840. Water To Borrers, &., W. 
jun., Pool, Cornwall.—11th ‘October, 1882.— 
ot 


The top of the boiler has a tank of water supplied 
from a large reservoir, the supply contro! by 
a cock. tank communicates with the boiler by 


pes, one connected in the steam space, the other to 
ps mer each pipe being fitted with a cock. 
4842. Locks on Door Fastentnas, J. Garon, South- 
end.—11th October, 1882.—( Not with.) 2d, 
The end of spindle to fit the hollow neck of the 
handle is formed with transversel —— recesses 
ae and in the wall of the hollow neck is 
a to receive a block or locking device. The rose 
is also formed with a slot for the passage of the block. 


4843. Looms, J. W. Holmes, Preston.—llth October: 


1882. 6d. 
This relates, First, to 
upon the inner aoe cloth when weaving two or 
more 


cloth is provided with a temple operating as usual, and 
above is fixed a platform, below which is a 
cutting arrangement to divide the weft thread a‘ 


partially rotate to and fro by the action of the slay, 
such hooks —— to pass through several w 
threads of the shed near the adjacent edges, and on 
the return movement lift up the weft thread, which is 
then cut. A second improvement relates to the crank 
arm which connects the crank with the slay, and con- 
sists in the use of a flat spring to press down the 

used to keep the bushes at each end of 
the arm up to the bearings ; 
consists in 


4844. Rorary Printina Macutnery, J. Dobson, 
London.—11th October, 1882. 6d. 

The object is to provide a machine that will print 
paper bags or sheets from stereotyped plates with 
economy and despatch, and it consists in the applica- 
tion to rotary printing machines of a *‘feeding-in” 
arrangement, posed of adjustable recip ti 
markers or equivalent propellers, in combination with 
the feed board, and with specially formed and adjust- 
able guide bars or pieces. 

4846. Expiosives ror Fire-arms, Buastino, R. 
Hannan, Glasgow.—12th October, 1882. 4d. 

This relates to explosives capable of being safely 
handled, and which are not liable to injury from 
Frage: por a changes, and it ists in the bi 
tion of prussiate of potash, nitrate of potash, chlorate 
of potash, and vegetable or animal charcoal. To bind 
the ingredients together they are mixed with paraffine 
or other oleaginous or fatty substances. 

4847. VeLocipepes, J. Rettie, Hatton-garden.—l2th 
October, 1882. 6d. ‘ 

This relates to a novel description of multiplying 
gear. 

4848. on Recepractes FoR MUCILAGE, 
Liquip Biackine, &c., £. P. Hawkins, London,— 
12th October, 1882. 

The neck of the bottle is fitted with a cover, to which 
bristles are secured so as to form a brush, which 
when tlie bottle is inverted becomes charged with a 
certain quantity of the mucilage or other liquid. 
4849. Looms, J. Almond, Blackburn.—12th October, 

1882.—( Not eeded with.) 2d. 

This relates, First, to an improved construction of 
taking-up lever used in connection with the taking-u 
motion of looms; Secondly, to a shuttle guide an 
springs acting as shuttle guide and swell; Thirdly, to 

‘ourthly, proved appara‘ or tal 
cloth as woven without the aid of the cloth beam 
ordinarily used. 

4851. Ficurep or Patrernep anD Foor 
W. W. Smith, Kingsland.—12th October, 1882. 


The rugs consist of a suitable backing, into which 
a pattern is woven by jacquard or other mechanism 
in woollen yarns of various colours, the wool forming 
a separate warp governed by the jacquard and woven 
over grooved , 80 as to form a loosed pile, whichis 
then cut. 
4852. Raisino Lowertno Caces 1s Mines, &c., 

T. Jones and J. Griffiths, Glamorgan.—12th October, 
1882.—(Not proceeded with.) 2d. 

Pinion wheels are carried at intervals in a framin 
in the shaft and gear with the racks on one side 
the cage, so that when rotated the cage will be raised 
or lowered, two or three of such pinions always being 
in gear with the rack. On each end of the pinion 
spindles are cranks, those at one end being at right 
angles to those at the other end. crank is con- 
nected by a rod to the cranks immediately above and 
below it. An engine drives the pinions, and the 
arrangement is such that one cage ascends on one 
os and another descends on the other side of the 

4853. Compounp ror Makixe Ticnt IN 
Macainery, &&., A. J. Scollick, London.—12th 
October, — (4 communication from H. Simons, 


Cologne. 

The compound consists of a sulphate of baryta, 
peroxide of manganese, and suitable oil, which are 
mixed and through rollers, and afterwards 
beaten with hammers or equivalent means. 

4854. Apparatus ror TransMiTTING Heat To FLorps, 
W. L. Wise, London.—12th October, 1882.—(A com- 
munication from B. Riber, Dresden.) 8d. 

This relates to improvements on patent No. 4516, 
4.D. 1880, and consists in placing a centre pipe into the 
heat transmitting pipe, the space between the two 
having tions to guide or mote circulation of 
the fluids in order to transmit the heat, and the inner 
tube forming a channel for circulation or escape of 
products of combustion. The heat transmitting pipes 
such parts form walls, channels, or e 
combustion chambers. 
4855. Hyprocen Gas, Pitt, Sutton.—12th October, 

from W. H. Bradley, New 
ork. 

When steam is decomposed in the presence of hydro- 
carbon at a high temperature, the a are 
a mixture of carbonic acid and hydrogen with a small 
percentage of carbonic oxide and marsh gas. The 
object of this invention is to eliminate the carbonic 
oxide and carbonic acid gases, and for this mae two 
meng are filled with lump lime, which is heated 
y the burning of carbonic oxide and air. Steam 


charged with hydrocarbon vapour is then admitted, 
and the lime in the second generator serves to extract 
the carbonic acid generated at the same time with the 
hydrogen by the decomposition of the steam and 
hydrocarbon in the first generator. The operation of 
the chambers is then reversed, by which means the 
lime in the second generator is revivified. 

4856. Propvcine Lint rrom New Fiax Fisres, G. 
W. von Nawrocki, Berlin.—12th October, 1882.—(A 
communication from M. Salomonson, Germany.) 2d. 

The flax is dried and broken, winnowed and carded, 
so as to free it from woody parts. It is then treated in 
a closed boiler by two or three atmospheres pressure in 
a lye containing 6 per cent. of 95 deg. calcined soda as 
tl and two-' 7) re oleine, 
and olive oil. After the fibres are 
rinsed and put into a chlor bath heated to from 60 to 
68 deg. Fah., then again rinsed and wrung out, after 
which they are placed in a solution of muriatic acid. 
After being again rinsed and wrung out they are 
softened by boiling in the above-named saponified 
a compositions, again rinsed and converted into 
wool by a carding engine. 

4858. Maxrino Fixinc Rounp anp MovABLE 
To Boots anp C. Mole, London.—12th 
October, 1882.—(Not proceeded with.) 2d. 

‘The heel consists of a movable piece of metal which 
is secured to a round piece of leather nailed to the 
boot or shoe by means of a central screw, the head of 
which enters a countersunk hole in the metal piece. 
4859. Bicycuzs, &., W. von Nawrocki, Berlin.— 

12th October, 1882 —(A communication from L. 
Schmetzer, Germany.) 6d. 

This relates to means for adjusting the spring which 
—_ the seat of bicycles, so as to ena! of 
different sizes to use the same machine ; and in 
covering the seat with perforated india-rubber, so as 
to keep the same cool, The seat may also be formed 
of a hollow india-rubber plate filled with water or air. 


4860. Carriaces, W. P. Thompson, Li -—12th 
October, 1882.—(A communication from G. B. Bar- 
tholomew and B. Armant, Montreal.—(Not pro- 


ceeded with.) 2d. 
rhage guar in which the porch counecting the end 
gear in which the perch conn e front an: 
rear axles is abolished and the gear is braced to 
the carriage body without the use of a platform, and 
it consists in bracing the spring firmly to prevent back 
roll; to properly support the fifth wheel and ensure 


wheels to turn completely under the arch without 


fifth wheel and to carriage seats which spring out from 

the rear of the vehicle. 0 

4861. Omnipuses AND OTHER CARRIAGES, S. Andrews 
Cardif.—12th October, 1882.—(Not proceeded with.) 


The object is to enable omnibuses to run with 
comfort than those now in use, Six 
and arranged on two or 


gauges, the central wheels being 

‘gest. 

4862. Unsper Carriages ror Omnipusee, &., 8. 
Andrews, Cardiff.—12th October, 1882.—(Not pro- 


ceeded with.) 2d. 
This relates especially to the form of omnibus 
described in patent No. 2511, a.p. 1882, the object 


being to enable the wheels to project upward under 
the seats of the ca e, and it consists in formin; 
the frame with a wheel plate inside the wheels, an 
both under carriage and frame are cut away where 
they would come in contact with the wheels. 


4868. Reriecrors ror Gas Gioses, &., 4. M. Clark, 
London.—12th October, 1882.—(A communication 

FP P. Costes, France.) 8d. 

e object is to provide globes with a reflector, also 
serving as a ‘‘top” to prevent the blackening of the 
ceiling, and it consists of a loose expanding ring or 
crown fitting on the top of the globe, and of a reflector 
connected to the ri y pins or hinged thereto, and 
resting either close down upon or at a short distance 
above the ring or crown. 

4864. Cu1rs on Houpers ror Macarnes ror StreTcH- 
ING oR Woven Fasrics, D. P. Smith, 
Glasgow.—13th October, 1882. 6d. 

The clip as applied to endless chains consists of a 
lower jaw fixed to a double bracket or _ of arms 
projecting laterally from the body of the link, and the 
upper jaw is jointed to the lower parts of the double 
bracket by arms projecting down inside the lower jaw. 
y up from the middle of the 
and serves to o the clip by hand or by fixed in- 
clines with which the motion of the chain brings 
it in contact at the proper times. The upper 
jaw - closed by a spring or springs of special con- 
struction. 


and to them are secured spiral springs, on 
wooden 


4866. Brake ror Tricycies, &., J. D. Hankey, 
—13th October, 1882.—(Not proceeded 
with. 

The brake consists of two arms suitably situated, 
and actuated so as to cause their ends to grasp between 
them the hub of the wheel. 

4867. Macuinery For Wasuinc Woot, &., W. H. 
Greenwood, Bradford, and C, Hoyle, Keighley.—13th 
October, 1882. 6d. 

This relates to means for giving with the cleansing 
liquids in an ordinary washing tro’ an extra clean- 
ing or scouring to the wool or fibres, which cleansing 
liquids permeate and penetrate the mass of fibres before 
they pass through the squee: rollers. For this 
purpose a pump is used to draw the liquid out of the 
trough, and then force it back through perforated 
pipes arranged therein, so as to drive it in a shower 
through the fibres. 

4868. Louncs, A. J. Wilkinson, Sydney, New South 
Wales.—13th October, 1882. 6d. 

The object is to form a lounge which can be readily 
taken to pieces and packed together in a small space 
for transport. 

4869. Exxecrric Licutinc, W. Strickland, Essex.— 
13th October, 1882. 6d. 

The object of this invention is to produce a steady 
are without the use of regulating mechanism. The 
inventor employs four carbon pencils placed in suit- 
able holders so as to form two parallel lines, the points 
of each pair being in contact with one another and 
maintained so while in action by gravity or other 
means. The distance apart of the two lines of pencils 
is ted wreagaeee Sy! the length of arc required, 
the four points fo: ig the two poles of the are. In 
order to start the lamp the poies of the pencils are 
enlarged so as to bring the two lines into contact when 
pl in position. ternating currents are prefer- 
ably used. 
48°70. Factrxc Ports ror Tramways, H. Scott, 

Liverpool.—13th October, 1882. 6d. 

A pivotted trailing point is used, and has a square 
end, and is of the same section as the rail. The point 
is pivotted at the rear end to a plate, so that it comes 
flush with the rail, and the front square end faces the 
feather end of the facing point, the two points being 
connected by a lever fulcrummed on the base-plate. 
The driver of a car causing the horses to pull to the 
right or left moves the trailing point in one direction, 
and the facing points in the oe direction. The 

of the tramway about points are formed 
with open grids so as to free them from dirt. 

4871. Apparatus For Ranoe C. Me. G. 
Bate, Woolwich.—13th October, 1882. 

This relates to an apparatus in which the distance of 
a remote object is approximately ascertained by 
triangulating or enninn the angles between the 
observer, the remote object, and a third object at right 
angles, more or less, from two points at different dis- 
tances from such third object. On a base a binocular 
field glass or telescope is fixed, and in front of it a 
mirror is placed, so as to turn on a vertical centre for 
adjusting it in any position, within sufficient limits, 
from an angle of 45 deg. with the line of sight of the 
glass. = lower of the mirro: 

iow 


r does not descend 
e centre of the glass, so that the distant 
object can be seen directly, and above it the reflected 
image of the object at about right angles can be seen 
simultaneously, and, by turning the mirror, vertical 
lines through the centres of the two objects can be 
made to coincide. Above the plate on the axis of the 
mirror is a horizontal arm, and on a centre, a short 
distance from such axis, are pivotted graduated arms, 
which can be separated at any desired angle. Above 
the bars, at right angles to their graduated edges, is a 
transverse bar, on which slides an indicator. 
4872. Briptes ror Horses, &c., J. G. Heinisch, Ger- 
many.—13th October, 1882. 6d. 

The head gear has no curb, but the curb strap of the 
tether serves in place of same, and is connected with 
the nose piece or head latch by a square eye on each 
side, each eye having a slot at its lower end. Cheek 
a rotary mt, are provided on 

e Rage ends of the two cheek bars, and fit into the 
slots in the eyes. 

4873. Ventitatep WATERPROOF GaRMENTS, J. Frank- 
October, 1882.— (Not proceeded 
wi 


This is particularly applicable to garments made of 
an outer part of fabric, and an inner part of water- 
proof lining; and it consists in removing a portion of 
the latter, and covering the open space with a patch, 
leaving the top open, and inserting therein a number 
of short tubes to allow air to pass de the garment. 
4874. Propuction or YEasT FROM THE SACCHARINE 

Jurces Or Gray, Motasses, &., A. M. Clark, 
London.—13th October, 1882.—(A4 communication 
from G@. Claudon and C. Vigreux, Paris.) 4d. 

A wort is prepared from mo! , to which juice of 
= is added. A portion of the yeast gen ly used 

diluted in a portion of the mixed wort and brought 
to 25deg. Cent., the vat being then ——_ filled 
with the mixed wort. When the fermentation has 
become fully active, the temperat is reduced to 
18 deg. Cent. while the vat is being filled. This tempe- 
rature is maintained until the whole of the yeast has 
been collected by skimming. The temperature is 
then raised to 26 ay 27 deg. Cent. to stimulate the 
fermentation, and the fermentation completed under 
ordinary conditions. 

AND Winpows, £. i, in; 
13th November, 1882. 6d. 

This relates to a portable fastener, and consists of a 
stem with teeth at ane a cross bar at 
two parts to be secured, and’ the teeth 

80 
enter the woodwork. - 


4876. Gun Carriaces, J. Vavasseur, vouthwark.— 
cons! mounting guns required to be fired 
from either side, or from any intormidlete point 
between the sides of a ship, on a central pivot which 
can be traversed b: — carried on the mcunting in a 
straight or curved line along rack racerr laid across 
the deck from port to starboard, suitable being 
— for traversing the gun, and alsc } turning 
pivotting carriage, so training the gun 
4877. Divisions axp Firrixnas FoR STABLES, 
Cownousgs, &€., J. A. Hanna and T. F. Sh 
Belfast.—13th October, 1882. 6d. 

The sills to receive the partition boards are formed 
so that air may have free access to the grooves therein 
and any liquid may escape therefrom, the grooves 
being formed so that the ends of the boards do not 
entirely fill up the same. The invention 
relates to the construction of a feeding trough, which 
can be revolved for filling and cleaning the same; and 
also to means for balancing hinged sashes of ventilators 
and windows. 
4878. Gatvanic Barrenizs, @. C. V. Holmes, Sussex- 

H. Emmens, Argyll-street.—18th Octo- 

The object of this invention is to diminish the 
internal resistance of batteries, and increase the 
electro-motive force. The electrodes are posed 
rods or wires of whatever substance is employed, with 
their ends bound together, thus affording a large 
surface for action. The exciting liquid is composed of 
a mixture of nitric and chromic acids partly combined 
with alkaline bases, and further acidifted, if required, 
by pa ae acid. The electrodes are also 
electrolytically or otherwise, with an oxide of 
chromium, iron, cobalt, or nickel. 


4879. Picment, B. Freeman, Tottenham.—13th 


This consists of a volute t, made by mixing 
ns: en 
ic oxide or zinc white 


together lead sulphate 
mixture to great pressure 


and submitting 

friction. 

4881. Apparatus ror Lusricatinc Steam ENGINES, 
G. Varley and W. Gregory, Over Darwen.—l4th Octo- 
ber, 1882. 6d. 

This invention consists principally in an addition to 
an oil cup of the ordinary form—either open or closed, 
tter by preference—of a syphon pipe, provided 

with a double-acting ball or other valve. Into the 
central opening, at the lower side of the interior of the 

cup, is screwed the longer leg of a syphon pipe A, 

which extends upwards towards the top of the 2 aa 


and is then bent downwards again until its lower end : 


—, reaches the bottom, its extreme end being 
vided with a small valve-box B, in which works a 
valve C, acting between two seatings D D!. It will be 


4881 cy 


= 


it the lower seating 
and no oil will pass through, but when the vacuum 
occurs the ball C will be drawn up close to oe 
jomee D, and a certain definite amount of oil be 
sucked through the valve whilst the ball C is —_ 
from one seating to the other; no steam, however, 

be able to pass. 


4882. Looms ror Weavine Carpets, &c., W. Young- 
johns, Kidderminster.—l4th October, 1882. 

This relates to ‘‘ Moxon” looms, the object to 
simplify and improve the wire motion, and it co: 
in the use of a vertical arm with a fork or beak at its 
lower end, and arranged to be reci 
mec for the purpose of mo the free ends of 
the wires, after they have been withdrawn from the 
fabric, into position to be inserted in the sh-4. 


4883. Coatine Trix anp Ternz Puates, &., T. H. 
Johns, Hackney.—11th October, 1882. 6d. 


4888. Ecxecrric Lamps, P. R. de. F. d Humy, Clapham 
Rise.—14th October, 1882. 6d. 

This relates to incandescent lamps. Referring to 

the illustration herewith, G is a vessel filled 


material, connected at their upper ends by a cross- 
piece, and having small globes of carbon, mixed with 
graphite, resting on them, and so arranged that as the 
upper ends of CS C7 become consumed, the globes 
ually sink by gravity. When the current is 
ed on heat is conveyed to the hydrocarbon liquid 


the 
ative the stmoepheri air out at tho hole at’ the top of 


~ 
| 
| 
r 
x 
4865. Sprinc Marrresses, D. R. Gardner, Glasgow. 
—13th October, 1882.—(Not proceeded with.) 2d. 

A wooden strip is placed at the head and foot of the ; 
bedstead, 
to which 
laths. 

| 
A 
| | 
evident that when the pressure of steam is in the 
- 7 or valve box, the ball valve C will 
form. 
of air or heat into and amongst the material under 
The sheets are p! in ac r con! ga 
solution of metals, so that while in preparation they are 
slightly coated with zinc or tin by electro-deposition. 
They are then either passed through heated grease, so 
as to remelt the coating, or they are coated witha : 
further coating of metal in a bath of special construc- ; 
munication from L. 8, Lyons. tion. 
with some hydrocarbon fluid; a wick dips into this 
which is attached to a wire H. The burner is con- 
ennsylvania, .)— (Not proce: structed of wire sticks C® C’, of metal or other 
A single a box on each side of the window a 
contains a single weight. A double cord connected to 4885 = 
the window sash by means of a pulley passes from the ) 
point of attachment down and around a lower pulle Fak : 
and then = <p) 
is connec 
stationary pulley. V 
oy 
4 \ 
| Ws 
See 
pick. On the upper side of the platform are a pair o’ . =i 
used easy and accurate movement; to afford stron - 
resistance to unnatural and to allow the front 
terfering with the easy working of the parts. The SS 
invention further relates to the construction of the 
extremities of the picker rod or — with hollow 
cavities to receive hard, dried buffalo hide. 


THE ENGINEER. 


446 JUNE 8, 1883, 
globe, stopper I ha been first ved. pport, the other being movable and hinged to | 492'7. Aprrararus ror Treatinc Stk Yarns or | slots or openings in the face of the shoe, and ide. 
hole pert. Tureaps, A. M. Clark, London.—l6th October, 1882. | acting, and secured in the manner and for the purposes 


deposited on the incandescent wires an and globes, 
taeeeby aiding in preventing their destruction. 
4885. Exrracrixne on Removine Sepiments or Pre- 
CIPITATES DURING AND WITHOUT INTERRUPTING THE 
Sepmentary, PReciPitaTine, oR CLARIFYING PRo- 
, Kladno, Austria.—lith 


in the employment 
rtable bottom, whi ata 
distance slightly above the ——— of the vessel, con- 
ducted through the vessel, and afterwards led out of 
the vessel up the side of the same in a slanting or 
inclined direction. 


the arrangement of the 


48377. Densz Sreet Castinas, &c., C. M. Pielsticker, 
Kilburn.—14th October, 1882.—(Not with 


2d. 
This relates to the apparatus used for the purpose. 
4888. Compounp To Preserve Rope, Yarns, &c., 
rrom Decay, AND INCREASE THEIR SoOLIDITY AND 
J. Evens and H. Lowenfeld, London. 
4A communication from F. de P. Weber, Austria.) 
proceeded with.) 2d. 
This consists of odourless 80 parts by 
1 part ch colophony 1 part, 
water 240 to 300 parts. 
4891. Gas EB. Webster, Nottingham.—l4th 


This consists in the use of coloured give 
stoves known as “‘Coseys” a more cheerful appearance. 
The glass is also in connection with a circular 
stove in which an atmospheric burner is used, and 
consists of a cast metal top with holes, through which 
the gas passes. On this stove asbestos is placed. A 
governor is described for regulating the supply of gas. 
Other improvements are also described. 

4892. Gavce ror MEASURING THE CIRCUMFERENCE OF 
Tae Wrist on Arm, B. H. Joseph, Birmingham.— 
14th October, 1882. 6d. 

This relates to the employment of a thin flexible 
metal band. 


4893. Osrammnc axp Appiyinc Motive Power, W. 
October, 1882.—{Not proceeded 
This relates to means of obtaining and 
motive power from the operation of a screw or screws. 
4893. For Cookine, HEaTING, AND VENTI- 
&c., J. Wadsworth, a Octo- 
ber, 1882.— —(Not proceeded with 
One form of the stove consists of a small space 
gas burner or coke fire, and 
which is glased in front’ “with tal or other trans- 
parent medium. 
4895. Horszsnoss, &c., B. Hewett, Shegield.—1l4th 
October, 1882.—(A4 communication from A. Gauer, 


Hamburg.) 6d. 
This consis 


ts in the aapecmaente of 
my by the construction of 

wi or on stems 

shoe (to receive the said 


pins 
thervof, and the hales in the 
calks and toe pieces) with two vertical greoves (the 
two vertical ves not being in the ——- Ss 
ve ee of securing the 
in 


4898. fmm, én. J.P. Dalby, Leeds.—14th Octo- 


ber, 1882. 
This refers te the vehicle by a hand or 
lever, the required motion being transmit’ 


through a pinion on the lever working into a rack in 
connection with the steering apparatus. 


48099. Macuixe Guns, 7. Nordenjelt, Westminster.— 

This rel simplification of the 

is relates to on con- 
struction and improvements of the details of that 
class of gun now well known as the Nordenfelt gun, 

horizontal plane in the fore part of a 

4900. Fire-arms, 7. —l4th 
October, 1882.—( Not with.) 2d. 

The object is to reduce the recoil of a ride or gun, 
and the effect of such recoil against the man’s er 
or against the gun carriage. 

4901. Hicu-spzep Enorxes, P. W. Willans, Thames 
Ditton, and M. H. Robinson, Hampton Wick. —14th 
October, 1882. 6d. 

In the drawing Ais Se 
C the piston-rod, having at its end a second piston or 
plunger D, to which is jointed a conn rod, that 
works on to a crank on the crank shaft. e second 
piston D works to and fro in a cylinder F, which not 
only serves as a guide for it, but also as an air-com- 
pressing cylinder to serve as a buffer for checking the 

the piston at the end of its backward 
ke. The lower end of the cylinder A 
opens into a chamber G, which communicates with the 


the chamber G. The hollow interior of the cover H is 
bya I open to the atmosphere, in order that if 
on return stroke of the any air under 


pressure should leak the +4 stuffing-box into 
way pas upper stuffing- 80 way 
the condenser. 


BRACKETS For Hotpixe GLoBEs 


-) 
This consista in trivin 


4904. Macutxe ror Wasuine, Rinstna, anpD DRaln- 
to Borries, Jars, &c., W. W. Horner, Dulwich.— 
14th October, 1882. 6d. 

This relates to improvements in the general construc- 
tion of the machine. 


esos. DRIVING AND OTHER PULLEYS AND WHEELS, G. 
near Birmingham.—l4th Octoder, 1882. 


ts in front elevation a wrought 
ded pulley, made acco: to one 
the invention. A is one-half of the pulley, — 

is the other half. Instead of connecting all aM 


ry of the half A at 


The drawing 
iron split or di 


the two halves A B in the same plane as usual, 
inventor makes the rim or at 


and notched wheel 
for holding the stitched cy tet while the 
superfluous portion is cut off. 


4909. Screw-neck Borries on Jars, AND STOPPERS 
For Same, F. Foster, Hoxton.—l6th October, 1882. 


This relates to improvements on patent No. 466, 
A.D. 1871. It consists in impro’ form of the 
neck of the bottle or jar ae making a wi the 
neck (but above the screw thread) in such manner that 
the joints may be made here, instead of on the top of 
the neck as heretofore. 


October, 1882. 6d. 


parallel to the line of motion, instead of at wet 
angles thereto, and are so placed as to be grasped by 
the hands with the palms facing each other. The 
pa is effected by one of the handles, which is 
parce J and connected to a pivotted axle carrying the 
front wheel or wheels. 


4913. Borers ror Heatinc Warer, &., W. H. 
hompson, L. Hardaker, and J. M. Porter, Leeds.— 

16th October, 1882. 
The boiler is cylindrical, and has concentric es. 
other. 


or more annular within 
One or more ms may be divided into segmental 
portions which when fixed become portions of the 


annular formations. A number of small fiues are 
formed by thus placing the annular parts one within 
the other, and serve to distribute, break up, and 
absorb the heat from the gases. 


4914. Umpretias anp Parasois, J. B. Seel, Urmston, 
Lancashire.—16th October, 1882. 

This consists in attaching the cover tu the ribs by 
inserting the seams of the gores, or cords or wires 
sewn to such seams, into tubular cavities formed in 
the ribs. 

4918. Macurxes ror WooLLEn oR 
Woven Fasnzics, J. C. Watson, 

The disintegrate te the fibres of 

woven fabrics so that they may be respun into thread, 
and this is effected by means of a cylinder covered 
with carding or filleting, having hooked or curved 
teeth. The cylinder revolves and the teeth enter and 
—- the fibres from the — which is fed to it by 
A rapidly revolving ~~ removes the 
pe from the teeth of the cylinder. 


4920. Pasrronvos ror P. Comte de 


—, formed of two 
ormed of wire or sheet 
form. 

4022 Appiiances For Serrixc, Re- 
PAIRING, AND RENEWING THE Spokes oF VELOCI- 
Pepe WHEELS, &., R. Adams, Southwark.—l6th 
October, 1882. 6d. 

felloe e wi one en e e being formed 

th other with thread to fit 
turning the spoke it may be tightened or 


4924. R. Enright, Kingsland.—l6th 
A hollow tube has a ventat Ag? and screws on to 


the barrel of the pen, thi being the valve for 
supplying ink, for which it is formed with a 
Proje entering a hole near the end of the 
tube, and the pressure w! writ hole, 
and allows the ink to flow. 
4925. Ya W. Jeans, Christchurch, Hants.— 
16th October, 1882.—(Not ith.) 


The whi utches actuated from the 
by co’ 


provements are 
4026. Rancr-rinpers, F. H. Poore, Portsmouth.—16th 
October, 1882. 6d. 
On a base line of 


induce the 


—(A communication from G. Teissonnicre and J. 


A 
with. 
The object tis to treat waste silk worked with the 
gum in it, so that the stitches made with it will be 
more sightly,and consists in a process whereby it ma; 
be dal ed to any desired extent in a uniform an 
self-acting manner. Steam for this purpose, 
and brought into contact with the silk by suitable 
apparatus. 

om. CLUTCHES, Frisbie, New Haven, 

—l7th October, 1882. 


relates to on American tent 
No, 148,165, and in so the that 
ng pieces or friction blocks connected with one 
wheel, and which traverse around in an annular groove 
in the other wheel when the clutch is disen 
— friction when the clutch is 
by on inclined surfaces. A sleeve 
adap’ to’ slide on the shaft is connected with the 
ends of the clutch levers by links acting as toggle 
levers. The train of connections between each clutch 
lever and its bearing piece can be adjusted to regulate 
the force. Guide ts are e moved in the radial 
levers which communicate motion from the clutch 
© groove they run in are pe. prove- 
ments are described. 
4982. Crocs or Foor D. Pickles, Halifax. 
—Il7th October, 1882. 
This consists of a foot covering, the upper of which 
is of usual form, the heel and sole being of wood, 
the waist of leather, the irons ~ secured to the face 
of the wood, or let into grooves formed therein, 
4933. J. Candy, Cambridge.—l7th Octo- 
ber, 188 


This consists of a double buckle, the es being 
on the same spindle, but placed back to back to work 


in opposite tions. 

4934. Trusses, H. J. Haddan, Octo- 
ber, 1882.—(4 Barrére, 
France.)—(Not proceeded with.) a 

truss cumhen of a double pad, an elastic belt, a 
pair of elastic thigh straps, attached with one end toa 
screw or pin, which also connects one end of the belt 

to the _ ‘The other end of the thigh strap has a 

row of holes, and is attached to the belt. 


or Paper TextiLe 
&c., H. A. Dufrené, Paris.—17th October, 


no communication from A. da C. C. Leite, 


mis pe to the manufacture of rr, 
textile fabrics, cordage, and the "Balogs 


Orientalis and Galega Offici 


4936. Warer orn Srencu Tear Connections, P. df. 
Justice, London.—17th October, 1882 —(A communi- 
cation from ¢. Lightbody, Brooklyn, U.S.)—(Not pro- 


This relates to sewer traps having a water tank con- 
necting ting Sant of the trap, tank 
being sup a water erein, 
under the control of a float ion 
4937. Currive Horses anp Sueer, W. H. Green- 

, near October, 1882.—(Not 
proceeded with. 


This consists of a . cutter working on a 
in conjunction with an under plate, with a com’ in 
edge a little in advance of the — soas to lift and 
support the hair while being cut. 
4938. Apparatus Employep 1x Printine, J. F. 
Haskins, th October, 1882.—(Not pro- 


ceeded with. 

This relates, it, to a special arrangement of forme 
rollers and distributing or vibrating rollers for im- 
sect the ink; Secondly, to 
or on e laces or plates to 

ee a Thirdly, to means for holding 

sheets to be printed, and deliv them when 
printed from the impression —— on to the fly or 
tapes; Fourthly, to means preventing the _ 
ex where desired ; and Fifthly, to means of 
the distribu rollers. 


4939. Sewmsc MAcHINEs 


buttons of varying sizes to opera presser-foot 
independently of the vertical a bar, and to pro- 
vide with machines of this class suitable means for 
determining the number of buttons sewn on by the 
machine in a 


unication from J. C. B 


radiating arms. The eye of the runner is fitted with 
@ bush, on which are cast 1 
with the arms of the cockhead. ‘h 
pass screws which bear upon the rad 
which serve to level the stone as required. 
4941. Wick Trioers, A. J. Boult, London.—17th 
throug th wick i le 
ugh w' e wick is an re 
e the wick is trimmed. "7 
4946. AND MecuanicaL Sroxers, J. C. 
ded with Chester.—18th October, 1882.— 
(Not proceeded with. 


The coal 
ap to and nd acting in 


furnace bars are actuated by excentrics to cause 
coal to travel along them. 


SELEOTED AMERIOAN PATENTS. 
From the United States’ Patent Office Official Gastte. 


277,008. Braxe Warren M. Abbott, Chicago, 
March 1883. 


iu.—Filed 
Claim.—A brake shoe constructed of any suitable 
(277098) 
/ 


substantially as set forth. 


277,189. Revier Vatve vor Sream Fire Encines, 
Attwell, Baltimore, Md. — Filed Sep- 
ember 


1881. 
relief valve the cylindrical 


case A Al, made in two 
and its section with 


chamber A? wlth in combination with the 
f med on internal chamber, and 
having extension /, with valve rod ¢ and el, 
substantially as shown and described. 
277,252, Wueet, Ferguson, 
Macon, Ga.—Filed January 27th, 1 
Claim.—(i) The combination of D, 
havin; portion A and Sacha vided with screw 
on i periphery, the da two 
sets of discs, L L and L PN, 


sides of the two sets of spokes, the axle t. ~ the nut 
the side the sleeve N, sub- 
(2) The combina- 


axle, 


upon 

two sets of discs and wound about ace beter th A 
substantially as shown and described. 
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toll for foot passengers at 1c, e disbursemen‘ 
thus aged account of the construction of the 
bridge amount to 14,689,905 dols. 


149 ro mills, 7 Bessemer steel wor open- 
hearth steel works, 17 crucible steel works, 5 
miscellaneous steel works, and 31 bloom forges. 


KENSINGTON MuszuM.—Visitors 


during 
2nd, 1883 :—On Monday, 
an free from 10 a.m, to 


10 p.m., Museum, 11.085 ; mercantile marine, 

Indian section, and other collections, 3747. On 

pa y, Thursday, and Friday, admission 


froth 10 a.m. to 6 p.m., Museum, 1992; 


October, 1883.— (Not ed wrth.) Sd. 
277.189 — 
he \ 
makes the rim or periphery of the B project at D ABN N 4 
A A 
b 
F 
Cc 
2) 
B 
(277.252) 
y 
at the side opposite that at which the rim or potohery —_ 
7 of the half A projects. A recess is left at E in the (ae 
half B for the projecting arm or periphery C on the mr —— 
half A to take in or omen, and a similar recess F is 2 
left in the half A for the projecting arm or periphery 49. mu 
on the half B to take in or overlap. The two halves ot ! TU 
A B of the pulley when brought together are joined a 
by rivetting or otherwise connecting the parts C, E mL Lu 
and D, F. — ei 
4907. Macutnery anp APPARATUS APPLICABLE TO 
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more expeditiously to the sewing devices of the 
machine, and with less liability to obstruction from 
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THE ELWELL-PARKER ACCUMULATOR. 

Tur Wolverhampton Electric Light, Storage, and Engi- 
neering Company is now manufacturing and selling a 
new storage battery, of which very little has yet been heard, 
This battery appears, as far as can be judged, to 
promise well, 

We assume that our readers are familiar with the general 
theory of the storage battery—which has, indeed, been 
very fully set forth in our pages by Professor Oliver 
Lodge. It will suffice to add here that augmentation of 
surface in the lead plates is most desirable, and has been 
earnestly sought for by all recent inventors of storage 
batteries. 


Some time ago M. Planté made the remarkable discovery 
that lead will absorb nitric acid. It not merely attacks 
the outside of the plates, but penetrates their substance, 
*~ and a lead plate, after immersion in nitric acid, and bein 
subsequently apparently quite dried, will for hours give o 
nitrous acid fumes if placed before the fire, The effect of 
the acid is to render the lead porous, although no consider- 
able increase in bulk is apparent; and in this way the 
effective surface of the plates is enormously increased. 

About the same time that M. Planté made this dis- 
covery, Mr. Bedford Elwell and Mr, Parker, of Wolver- 
hampton, hit on nearly the same thing. They found that 
by immersing lead plates in a dilute mixture of nitric 
and sulphuric acid, very important advan weré 
secured, M, Planté and Messrs. Elwell and Parker 
pane their inventions about the same time, and now 
wor er. 

The method of making the Elwell-Parker secon 

battery may be thus described :—Strips of sheet pt! 
9in. wide and any convenient length, weighing 2 Ib. 
to the square foot, are passed through a machine which 
first punches holes entirely through them and then 
im them with indentations, which act as distance 
pieces to keepthe layers of each plate apart. The holes secure 
a free ci ion to the electrolyte. These strips are then 
rolled spirally into cylinders containing, in the small cells, 
three thicknesses of plate each, the joints being made secure 
by fusing with asoldering iron, and an anode of much thicker 
lead being fused on at the same time. Each cell contains 
eight of tes cylinders jin. apart. The lead cylinders are 
first placed in a bath containing a dilute solution of nitric 
and sulphuric acid, and left there for twenty-four hours, 
The effect of this bath is to minutely honeycomb the 
lead plates, } ine them into the most favourable con- 
dition for “formation” by the electric current. There is 
also formed upon the surface of the plates a deposit of 
of which is sub- 


tance pieces ef the same material on the top, thus 
leaving the entire space between the plates and a 
underneath them open for the free circulation 
at the electrolyte, The period occupied from the cutting 
up of the lead strips to the complete ing of the waged 
ready to send out is only 48 hours, enware 
are generally used, but the company manufacturing under 
the patent also uses wood cells, coated inside with a com- 
position of gutta-percha, which are preferable where 
and lightness are required. The quantity these 
cells will give out at an electro-motive force of 2 volts or 
rather more—same as the original Planté cell—is about 
40 ampére hours when sent from the works, that is, 
supposing an accumulator is required to give a current at 
an electro-motive force of 45 volts, twenty-two of these 
cells will give a current of 10 ampéree for four hours 
before any of the cells “give out.” But the capacity of 
the cell may be greatly increased by occasionally reversing 
the the original Planté cell. The 
cells are packed in small cases of cells, carpet being 
overs between the plates, They seem to travel safely 


us, 

In Mr. Elwell’s country house at Albrighton, near 
Wolverhampton, there are two sets of twenty-four 
cells each, placed in the corner of the cellar, and 
charged twice a week during the daytime by a Siemens 
dynamo 8 D1, worked direct by Elwell and Parker’s 
3-horse power high-speed engine, giving 120 revolu- 
tions per minute at a steam pressure of 35 lb. About 
this curious engine we shall have more to say. The 
gardener attends.to the fire, which requires stoking twice 
an hour, no other attention being required, as the engine 
is self-oiling, and the boiler is fed by a regulated injector. 
In case the boiler be forgotten, and the steam goes down, 
there is a simple self-acting ement in the circuit, by 
means of which the current is cut off the battery and shunted 
through a resistance coil, As soon as the steam rises again 
ach sn is shunted back again. This also acts in case 

en 


ps wired, and, when 

for two or 
engine accumulators wor 

as a rule, five or six 20-candle lamps suffice. 
of this week, 


and 


tear is extremely small, As far as can be ascertained after 
six months’ use of the cells, there seems to be very little 
doubt but that they will last as long as the original Planté 
cells, many of which have been in use for twenty years or 
more without any visible deterioration. 

On Saturday week we had an opportunity of seeing a com- 
ae installation at work lighting a private house at Bush 

ill Park, between Edmonton Enfield, about nine 
miles from Liverpool-street. This park has been built 
upon most ey, by Mr. Tayler Smith, and is one of 

e most utiful places near London. Mr. Smith 
determined that the place should be made to retain its 
rural character as much as possible, and no gas is laid on, 
the intention being to ultimately light the whole by elec- 
tricity. There isa private waterworks, with a pumping 
station about three quarters of a mile from Mr. Smith’s 
house, The pumping engines are sufficiently powerful to 
pump, in a couple of days, a week’s supply of water, and 
it has been determined to utilise these engines in lighting 
all the houses in the park. As a preliminary, an Edison 
D machine was put down at the waterworks, and Messrs. 
Edison fitted up Mr. Smith’s house with wires; but it 
was quickly found ay the fluctuations in the current 
were so great, owing to the irregular action of the engines 
when pumping, that the lights rose and fell, and it became 


p is 
thumb pring: , 80 that it may be extinguished without 
taking it off the wall. Should a dishonest householder 

legitimate number of lights, 
his own object. We need scarcely say that we have done 
no more than give an inadequate idea of the system ; the 
success of it depends on details, and these have all been 
worked out in a way which is full of promise. The whole 
principle is excellent. 

We have thus a complete installation, suitable for light- 
ing a house of any dimensions from a central station, withi 
easy distance of London. We have had, of course, no 
opportunity of ing the Elwell-Parker battery for 
months, but we have no reason to doubt the strict accuracy 
of the statements which have been made to us concerning 
it, and what we saw has very favourably im) us. 
That the system has the approbation of the veteran 
pose Poly Planté is, of course, a strong point in its 
favour. As to the cost of the battery and rate of produc- 


other purpose t as a regulator. an experimen 3 
Smith has fitted his house with an installation of fifty-four 
Elwell-Parker cells. These are arranged on shelves in a 
species of small try opening into the en. This 
pantry is about att. long, 6ft. wide, and 8ft. high. One 
side and the end opposite the door are fitted with shelves, 
On the remaining wall is placed a switch board, controlling 
the flow of electricity from the waterworks, and from the 
battery into the dwelling house. By the aid of a multiple 
switch any number of cells may be used as required, from 
half-a-dozen up to the whole fifty-four. 

A cell was taken to pieces for our inspection, and we 
found the lead plates presenting clear, clean smooth sur- 
faces, while the “ made” plates, as we my call them, were, 
as we have stated, camel oh a thick brown deposit of 
peroxide of lead strongly adherent and showing no 
tendency to fall off. The arrangement of the — is 
very workman-like and convenient. A cell can be taken 
to pieces and put together again in about two minutes, and 
the way in which the cylinders are put together gives great 
stiffness and prevents deflection or bending, while the 

lates being free to expand or contract can do so without 
ae their — which is much more than can be 
said of some other batteries. Tests showed that the 
electro-motive force is rather in excess of 2 volts per cell. 
The lamps used for us by Mr. Smith are 110 volts Edison, 
but he has also 8-candle Edison, and many kinds of Swan 
in his house. 

. Tayler Smith has devised a virtually new system of 
lighting, and the fittings which he uses are extremely 
ingenious. At another time we shall describe them more 
minutely. 1t must suffice for the present to say that they 
are all movable, and that various points of attachment are 

vided throughout the house. In this way the 
ifficulty of knowing what to the con- 
and key is i y the company supplying the 
Tie is with a certain 
number: of lights—say twenty—and he pays so much a 
year per light, but there may be as many as a hundred 
eye of attachment provided, and the twenty lights can 
distributed at will. Thus, for example, let us suppose 
that _ lights are used in the dining and drawing-room. 
One light in each room isa fixture. The i six 


remaining 
may all be hung up in the dining-room during dinner, and 


SECTION 


tion, we may say that the company is at present turning 


out not more 100 cells weekly, but is prepering 
works for making three or — times this quantity. 
company is some upon a very large scale 
with ge care, of course, that the 
weight is not cient to cause the plates to stretch. 
These plates it is proposed to place in brick cisterns lined 
with the same composition used in ing the wood cells, 
which the company lately discovered to be very valuable 
for the purpose. 


GRAPHICS, OR THE ART OF MAKING CALCU- 
LATIONS BY DRAWING LINES. 
By Proressor R. H. SMITH. 
No. IL. 

Advantages and disadvantages of the method.—In the 
nt series of articles on “ Grarhica” it is intended to 
explain and illustrate the principles and the most useful 
applications of the subject. The principles according to 
which stress di are drawn out, are stated in a very 

complete and general manner in a entitled “ Reci 
ar Figures and Stiff Frames,” by Clerk Maxwell, in 
vol. xxviL, of the Philosophical Magazine, 1864; but this 
paper is quite useless to the ordinary engineer who wishes. 
to know how to apply these principles. The theoretical 
development of the subject is chiefly due to Cremona, an 
Italian, and to Culmann, a German. A very great. 
advance in adapting the method to practical requirements, 
and in simplifying the comprehension and construction of 
the figures, was made by the introduction of the elegant 
= of marking the diagrams, commonly known as. 

w’s Notation, the earlier invention of which is, however,. 
also ascribed to Professor Henrici. 

Believing, as I do, that none of the books published 
on the subject in the English language is at all to: 
the needs of the engineering student who wishes to fit 
himself for the use of the method in business a 

eficiency. 


have thought it well to terert to supply this 
To succeed in doing so it is absolutely n to illus- 
trate every new statement of Byars: applicabii ity by an 
abundance of examples worked out in accurately drawn 

i ; and this will accordingly be done. I may also 
say that it is just as essential for the student who wishes. 


to profit by these lessons to draw out for himself similar 


447 
removed to the drawing-room subsequently. When the 
family retire for the night, each takes a lamp with him, 
and sma fe match when he reaches his room, he finds 
the place whereon to hang his lamp, and he has immedi- 
ately a light of twenty, sixteen, or eight candles, as the 
4 
| 
Stane 
wl 
sequently reduced to peroxide, part of it being first \ | | | 
washed off. The plates on being taken from the bath N | 
are washed, and then placed in the ordinary dilute \ 
phuric acid solution in the cell. They are then charged \ = \ \ | | \ } 
discharged in about three hours through ten Swan 465 volt, \. == | \ Hi i 4 
Scandi” lamps—twenty-two cells 45 volts—and \ | \ \ | { 
charged again in the reverse direction. They are then \\\ | \ 
ready for use. There is then no sulphate visible, the per- \ \\ IN | \ SSE 
oxide plate being a rich, dark brown colour, of smooth, \ \ AX . in \ N | | ; 
hard, appearance, and th negative ite 1 | 
ng a urface inar: colour. \ \ \ N 
engraving shows pe and a portion AS <\ 7 ae = 
of another, coupled by clamping the electrodes together. \ 
Five hours’ work of the engine twice a week—once a week : e 
at this time of the year—is sufficient for the lighting of 
the whole house on ordinary occasions, and a single lamp 
is often on all ht. There are about 
common slack being used in the boiler, and the wear ey 
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snd carefully as he can. There is 
no subject in which it is more easy to imagine that one 
a theorem, to find, when 
comes to the practi ication of it, unexpected diffi- 
culties ping up which Par progress even at the outset. 
These difficulties are found out only by experience in the 
art. The way out of such difficulties—which might be 
imagined to be entirely non-existent as far as any mention 
of them in the existing treatises is concerned—will as far 
as possible be pointed out in the course of the present 
“Th and engineers of 
e great im convenience to engineers 
this method of calculation have become = generally 
ised of late years, but it may be well to make 
clear what are the grounds upon which, and in what 
respects, it can claim superiority to the more time-honoured 
jo, trigonometric, and arithmetric methods. The 
wing advantages may be easily ised :—All the 
things — deal with have magnitudes, or 
quantities, which vary is, one 
itude may differ from another by an indefinitely 
quantity. Designers who never mark on their 
drawings dimensions involving a fraction of _;in., may 
be apt to forget this, but the workman who has to file 
down the piece to the exact ;4; to which it has been 
designed, is in no danger of forgetting it. But numerical 
representation of continuous increase of magnitude is 
impossible; to represent a very small difference a very 
long decimal fraction must be used, and to represent an 
excessively minute difference is practically impossible by 
numbers, A line, however, is continuous in magnitude in 
the same way as all the quantities to be calculated are—- 
the difference between two lines may be indefinitely small. 
It is, therefore, a very suitable vehicle upon which to 
Again, the ic m ings into strong pro- 
minence the fect thet ofl 
“scales” are essentially artificial, and that no 
in any respect. magnitudes sorts i 
of di nt kinds are plotted off along lines. Some- 


angular space, or, perhaps, an angular velocity. 

fusion of mind is more common than that of thinking that 
a quantity of one of these kinds may be in some sense 
equal to a quantity of another kind, and that both may be 
represented to the same scale. At first sight the habit of 
marking off all such quantities as | along lines 
might seem te tend to confirm this confusion of mind. 
No commoner mistake is made by learners on the threshold 
of the subject than toask if they should mark off moments, 
for example, to the same scale as they have employed for 
forces, or forces to the same scale as has been used for feet. 
But they cannot work out thoroughly to the end a single 
problem in graphic calculation without having this absurd 
idea very much weakened in its hold on their minds, and 
it will be driven entirely away before they have completed 
half a dozen exam; 

Also, the accuracy of the measurements that can be made 
in this method is im a certain sense proportioned to that 
actually attainable in quantitative knowledge of facts. It 
becomes at once nt to the calculator that absolute 

in his ae is impossible, and he becomes fami- 
liar with the true and important idea that all engineering 
calculations—and, indeed, all physical caleulations—possess 
only a certain d of accuracy, and are burdened witha 
certain amount of unavoidable probable error. Nothing is 
more silly than the statements we often unfortunately 
meet with in reports from engineers who ought to know 
better, of results calculated to a nicety sometimes a thou- 
sand, or even a hundred thousand, times greater than is at 
all possible in fact. The tensile strength of a material 
may be stated to five or six , when actually it is not 
known within 5 per cent. breaking strength of a 
girder may be stated by three or four figures, when it 
really cannot be certainly known within 10 per cent. The 
horse-power of an engine may be stated to within th 
per cent. when it has been calculated from half-a-dozen 
measurements, each of which may be subject to a probable 
error of from 4 cent. to 5 per cent. Such mistaken 
exactitude in Saleslation is in the first place purely decep- 
tive, and thereby injurious, and in the te nay it most 
surely reveals the calculator in a most ridi light to 
wat those who know better. 

‘o' ly, a very roportion e quantities 
engineers have to fis Aye. quantities As direc- 
tion, these are by lines 
corresponding directions as well as magnitudes, 
comprehension of the relations between the different 
elements of the problem becomes much more natural 
and easy. The word “graphic” etymologically means 
“by line drawing,” and it is in this sense that it is 


used in the title that has been given by common consent | insula’ 


to this art ; but in its popular sense of “ peculiarly repre- 
sentative and calculated to assist the imagination” the 
word “ graphic” may, for the above reason also, be con- 
sidered particularly iate and descriptive. To 
such directed quantities the general name “vector” 
has been given. Examples are:—Distances between 
two positions, i¢., ordinary dimensions, motions, velo- 
cities, momenta, forces. 

These are general considerations in favour of the 
graphic method, but so far as business utility is con- 
cerned they might easily, and in fact are frequently, 
overbalanced by more practical necessities, such as, 
for example, rapidity and accu Absolute accuracy, 
as has been already said, is never attainable, and the 
pretence of it is in most cases ridiculous; but in man 

ial circumstances it may be essential to obtain as hig 
a degree of gifted wowed In such special 
circumstances it not unfrequently ha that the capa- 
bility of ordinary arithmetic for the attainment of 
exactitude quite outdoes that of an ic method. It 
is, therefore, a mistake to suppose in every case the 


two | must 


rau ip, however—the speci ts to 
attended to will be mentioned of 
as per cent, in nearly all cases, and very frequently of 
au per cent., may be obtained. To get at all good results 
exact drawing is needful, and the endeavour after this 
exactitude is in itself a training to every engineer of 
whatever class. ing accuracy, also, there is one 
very important advantage the graphic method possesses, 
namely, that in a large variety of most important problems 
the drawing always furnishes a very easy test of its own 
accuracy, 80 that it becomes absolutely impossible to make 
a mistake without its being discovered. As 
rapidity, graphic calculation is in a number of cases 
the most rapid method that can be adopted, provided certain 
obvious conditions are fulfilled. These are that the calcu- 
lator has his drawing instruments, pen, paper, pencil,and ink 
always at hand and in good condition ready for immediate 
use. If he takes half-an-hour to get his instruments ready 
in order to make a small calculation which when these 
pre ions have been completed takes ten minutes more 
to fnish, he must not be surprised if his arithmetical or 
igonometrical competitor has beaten him as regards time, 
he must not blame the method for his want of success. 
As paper, drawing board and instruments cannot always 
be ready at hand, this points to a class of calculations for 
which the graphic method offers no sort of advantage 


namely, short, easy calculations. I have heard of’ 


the product 4 x 5 being found with the help of 
logarithms. I do not admire the method, although 
I remain fully convinced of the advantages obtained 
from using logarithms. If one has to make a single 
multiplication, say (347})* x °7854, there is no utility in 
putting down a a Soe on a board, i 

pencil, and getting out one’s scale, in order to find the pro- 


es, 
be in the pencil. If, however, 
or a h multi Seations of odd factors have yf 
performed, it may worth while to spend the time 
necessary for the above preparations. In these last hun- 
dred calculations it is also an important consideration that 
they involve much less mental fatigue when performed 
graphically than by any other method. This is one of the 
perme if not the greatest, advantage offered by graphics. 
scientific designing, and, indeed, in nearly all engineers’ 
head-work, a large amount of wear and tear of brain 
wer occurs through the need of performing lengthy and 
rious calculations that are to a large extent mere 
mental drudgery. Nothing is more fatiguing to the eyes, 
and through the eyes to the brain, than dealing with in- 
terminable arrays of figures. Graphic calculation does 
away with such fatigue to a very t extent, and in fact 
a moderate amount of such exercise is felt to be pleasant 
and enjoyable—merits which few will venture to ascribe 
to numerical arithmetic. No universal superiority, then, 
can be ascribed to this art over its rivals. It should be 
used in such circumstances as bring into prominence its 
iar advantages. Adherence to it under all conditions, 

and to the entire exclusion of assistance from other modes 
of reckoning, is to be avoided as dogmatic and irrational, 


while a denial to it of very superiority in innumerable 
practical problems wo show equally 
prejudice, 


PORTABLE ELECTRIC TESTING APPARATUS.* 
By C. J. H. Woopsury, of Boston, Mass. 
THE use of electricity for lighting has introduced a new 


or property. 
department of its right arm by destroying the fire alarn boxes. 
There is no instance of these weak currents 


introduction of the electric light have been inseparable with 

use of a new form of energy, for the currents have been so much 
greater than those hitherto used that their application was virtually 
@ new science. Twenty years after illuminating gas was known, 
the architect of the House of Commons specified that no woodwork 


parable the 
or the yielding of a dam; but there is no 


Wherever the use of a large amount of power is involved, the 
safety is dependent upon the facility with which the whole is held 


currents are more easily 
far as any elements of danger 


safe 
from deo, lights that, under these conditions, it forms the 
safest method of illumination. Most of the fires and other diffi- 
culties with electric lighting — have been caused by the 
diversion of the current from the system at distant points, each 
leading to the earth, and very few accidents due to a conductor 
making a cross between two adjacent wires. Two contacts are 
required in order to form the complete circuit n to establish 
an electric current. If a single conductor leads to the earth, only 
@ second one is necessary to divert a portion of the current from 
seeking the two paths being inverse! ay me eir electrical 
resistances of the conductors. Such a diversion of the electricity 
causes first the commercial loss of electricity. If the contacts are 
of a nature to diminish the resistance of the circuit, then there 
is great liability of injury to the armature or commutator in 
most dynamo machines. The fires have been produced where 
the electricity met with a conductor of sufficiently high resistance 
to convert the electricity into heat whose temperature . 
enough to burn any combustible substance. The instances ly 
existed, a stream of water Z ing storms, or from 
washing floors, runsing over the wites and tothe earth formed a 
* Read before the Franklin Institute, April 18th, 1883. 


good conductor, which was soon removed, as the electricity dis. 
sociated the water, and then an arc was formed as the current 
strove to maintain itself. ed 
of electricity, but in trickling over plaster or whitewash it takes 
enough lime or salt into solution to increase its conductivity many 
times, In some instances the water connected two of 
different potential. We see the same action when the current is 
let on an ark gees | system. When the carbons touch there is 
little resistance, and would be no light, if the feeding apparatus 
was not arranged so as to draw the carbons apart, and thus present 
e early application ic-lighting ground 
return ciroutte were used, as in other electrical Seeahe: t there 
were so many difficulties that it was abandoned, and metallic 
circuits are now universally used. I believe Professor Edwin J. 
Houston, of Philadelphia, was the first one to indicate the 
of electric-lighting circuits with ground returns. If an 
electric-lighting plant is well constructed, and installed in a proper 
manner, there is no certainty that it will remain in a satis 
condition, on aceount of the numerous 8 nders, an 
accidents to which it is subjected. It is important that each 
circuit should be provided with some apparatus for the of 
making frequent tests of the insulation of the whole om the 
most precise method is to use a galvanometer, with a rheostat and 


battery; but this involves delicate and expensive a) tus, which 
cannot be used by anyone an electrician, while the weight 
and bulk of galvanometer, r and ten cells of battery 


icable for le use. The above engraving shows a 
le instrument purpose of electric »made from my 
igns by Charles Williams, jun.,of Boston. It of aSi 


it im 


@ spring clip, as shown in the . The armature is 
by a spring engraving a ome 


case, 
. wide, and 8in. long, and weighs 3 lb. The bell 
rough = external resistance of seven thousand ohms, 


instrument and other methods commonly used in testing, I made 
some experiments witha vibrating bell, called a jingler, and aco! 
galvanometer of low resistance. Theresistance of the coils on the elec- 


testing circuits, 
the coils being eighteen-hundredths of an ohm. The diameter. of 
the graduated le around the needle was ljin., and ten degrees 
was about the smallest deflection which could be noted under 
i circumstances, With one cell of Leclanché battery, the 
needle of the galvanometer would deflect ten degrees through a 
resistance of seventy ohms. With a cell of bichromate of potash 
battery, it would make a similar deflection through a resistance of 
one hundred ohms. More delicate results could have been obtained 
with galvanometers of higher resistance, but care was taken to use 
exact kind of made and iJ 
comparison with this, my testing magn ill opera’ rough 
a resistance three hundred and fifty times as great as the vibrating 
bell with bichromate of potash battery, and seventy times that of the 
compass galvanometer with the same battery ; when a Leclanché cell 
is used, the ratio is doubled. These quantities represent the 
relative delicacy of operation between the vibrating bell and the 
portable galvanometer with battery as described, and my testing 
magneto, which requires neither ba’ nor coils of conducting 
wires, being complete within itself. e of the armatures was 
provided with a commutator, and the following measurements 
with the resistance of the armature amounting to four hundred 
ohms as the only resistance in the circuit :— 


Revolutions of crank Electro-motive force Current in 
per minute. in volte. am 


£@) 
may 0 y ordinary arithmetic, or by (=) 
\\ 
or pounds, or kilogrammes; sometimes so many cubic q SS —~ 
feet; sometimes a quantity of energy, or of momentum, or SN in Ry 
a linear velocity; it may even mean so many de of (‘) ay Fly c/ 
>> 
VS 
; 
7) 
j24 7-4 - 
There is no commutator, and the eeeweling care passes through 
apparatus. Electric faults in the telegraph never injured person | the coils of a polarised electro-magnet which vibrates a striker 
between two gong bells whenever the circuit is electrically complete. 
The armature is revolved from a driving wheel by means of a 
quarter-turn belt which passes around an adjustable guide pulley, 
< causing severe personal injuries like those which have been traced og gg re can be changed so as to give any desired tension to 
to electric lighting currents. The difficulties connected with the | the belt. At the end of the case are two reels, each of which 
contain steel tapes 30ft. in ep aoe forming flexible conductors, 
which are provided with spring clamps at their ends. The driving 
wheel and the reels are turned by means of a crank, which fits 
wi lowels, like a clock key, and when not in use is held 
should approach within 6in. of a gas pipe. enever an i — 
lighting current has been diverted from the system, it has generally | by 3in. in 
iven unwelcome evidence of its energy. Such occurrences, con- | 1din. thick. 
will ring t 
when the 
mishaps resulting from the use of electric-lighting a tus. ring through a greater resistance, the limit being about ten 
ae thousand ohms when the crank is revolved as rapidly as one is able 
to turn. As a basis of com m between the limits of this 
under con’ whether 1 e OL water water- 
: wheel, the steam in the boiler, or the electricity in the circuit. 
The e ience with the electric light is showing that these a 
lied than other forms of energy, as | tro-magnet of the vii i was two ohms; and with one cello 
are concerned. It is not necessary | Leclanché battery, the be would ring through a resistance of ten 
at this time to recount any of the fires caused by electric lighting, | ohms. With a cell of bichromate of potash battery, the bell would 
but I am not aware of a single fire of this nature which, in the | Ting through a resistance of twenty ohms. The compass galvano- 
light of present knowledge ae the subject, is not to be considered 
‘ as a preventable fire. With proper and continual attention to 
ion, construction of lamps and of switches, and in the in- 
escent | also the | size of wires and 
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e whole efficiency of the testing apparatus depends upon its ability 
detect any ground which could, under any become 
an element of danger. The resistance of the arc lighting circuits 
—cold—is very variable, owing to the irregular resistance between 
the tips of the carbons. A number of measurements of long arc 
lighting circuits show that one and a-half ohms to a lamp is a fair 
estimate for the external circuit, as the connections are usually 
made. This, on a forty-light Brush circuit, would be sixty ohms, 
and when the bell of the a ap oe can ring through a resist- 
ance of seven thousand ohms, i le to indicate a possible — 
of six-sevenths of one per cent. of the current, which, in the 
Brush system, amounts to nine-hundredths of an ampére, or about 
four and a-half times the quantity generated by the testing 
magneto, an amount of energy too small to cause any damage what- 
soever. The same method applied to other circuits shows still 
smaller results, as the resistance of a Brush forty-light circuit is 
greater than that of the circuit from any other dynamo, With 
the low resistances used in incandescent lighting systems, the limit 
of measurement is still greater. In a one hundred-light Edison 
incandescent plant, this tester would detect a leakage of less than one 
twenty-fifth of one per cent. of the current used in the whole circuit, 
or, in this instance, it would show a leakage of one twenty-fifth of 
the current required fora sixteen candle power Edison lamp, which 
would amount to twice the amount of current generated by the 
testing magneto. The method of using the instrument to test for 
ground connections it fasten one of the spring clamps to a con- 

ctor leading to the earth, such as the stop-cock to a gas pipe, or 
ae ney | to a water pipe, and the other spring clamp to the 
ighting system. When resistance of the insulation between the 
system and the earth is less than seven thousand ohms, the bells 

ill ring. If the crank is turned slowly, the bells will 

through less resistances, and by standardis- 
ese testing = measuring the limits at 
means of a rheostat, they can be used 
to approximately measure resistances 4 counting the 
os the insulation of arc lamps, if one clamp is at- 
tached to one of the binding posts of the lamp, and the 
other clamp placed in contact with the various parts 
of the frame while the armature is revolving, the ringing 
of the bells will indicate imperfect insulation. en- 
ever it is desired to test incandescent systems for crosses, 
this apparatus can be used for the purpose by discon- 
necting one of the main conductors from the dynamo 
and every lamp switch on the circuit; if the 
lamp sockets are not provided with independent switches, 
then such lamps must be removed. Care must be taken 
that the yen does not -' the circuit. Then 
attach one of the spring clamps of the testing magneto 

to each main conductor, and a ring will pro the 
sence of a cross conductor. By switching off the various 
branches and testing in sections, any fault can be located 
to that — branch, and the safety boxes furnish a 
means for further divisions of the circuit. This appa- 
e or temperature, and can in an: i- 
Phe They have stood the test of over a youre ome: 
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THE EDINBURGH WATERWORKS. 
At the Meeting on the 22nd of May, Mr. Brunlees, 
President, in the chair, the first 2 read was on 
“The ar Waterworks,” by Mr. Alexander Les- 


lie, M. Inst. C. 

The water supply of Edinburgh was derived in almost 
— portions from two main sources, the Pentland 

and the Moorfoot Hills. In 1621 an Act was 

passed 4 the Scottish Parliament for the introduc- 
tion of the first gravitation supply of water, previous 
to which time the inhabitants had to depend entirely 
upon wells. This supply was derived from Comiston 
8 about three miles from Edinburgh. It was 
introduced in 1681, and amounted to about 135,000 
gallons per day. An additional supply was brought 
in nearly twenty years later. Again, a further suppl 
was introduced from the east end of the Pentland 
in 1761. After several from Mr. John Smeato? 
Mr. Thomas Telford, and others, an Act was obtain 
for introducing the water of the Crawley Springs, the 
works for which were completed in 1822. By means 
of this a supply of about 2,500,000 gallons per day 
throughout the year was rendered available at a 
cost of £229,000. This scheme included the construc- 
tion of the Glencorse reservoir, and the laying of a 
pipe eight and a-half miles in length and 15in. in dia- 
meter. Previous to the introduction of this water, 
the works were handed over by the town to a com- 
pany, who administered the water affairs of the city 
until 1870, The next application to Parliament was 
in 1843, when the Bavelaw, Listonshields, and Black 
springs on the north side of the Pentlands were in- 
troduced. This work was completed in 1848, giving 


The scheme was laid out on the assumption that compensation 
should be province’ in the proportion of one-third of the yield of 
the district operated on, leaving two-thirds of the yield for town 
supply, and reservoirs had been provided with storage equal to six 
months of the annual yield. Gladhouse reservoir a capacity 
of 1,700,000,000 gallons, with a surface area of 399 acres, and its 
test depth was 68}ft. The crest of the waste-weir was 150ft. 
long, and the weir cost was £63,400, or £231 per 1,000,000 cubic feet 
of storage. Into this reservoir the flood waters of the Tweeddale 
burn were conducted by a segmental open aqueduct formed of con- 
crete, which cost £12,000. A reservoir was constructed on the site 
of Portmore Loch, by means of which its surface area was increased 
from 82 to 106 acres, and an available depth of water of 10ft, was 
obtained, at a cost of £12,500. The water from this reservoir was 
conveyed by a fireclay pipe, 24in. in diameter, to a measuring cis- 
tern below Gladhouse embankment, from which it, along with the 
water from Gladhouse reservoir, was led towards Edinburgh by a 
conduit, 4ft. Gin. by 3ft., three miles in length, which discharged 
into a circular well 12ft. in diameter and 16ft.deep. At this point 
pressure was put on to the main pipe which led to Edinburgh; the 
ipe was partly 24in, and partly 22in. in diameter, and was 
By miles long. Several important works, such as bridges and 
tunnels, occurred on the line of this track. There were also 
various branch pipes for the supply of the districts lying to the 
east of this, including Dalkeith, Musselburgh, Gilmerton, &c. 
The water was discharged iuto a large service reservoir, constructed 
at Alnwick Hill, within three miles of Edinburgh, at which place 
the purification filters had also been erected. The service reservoir 
had an area of 5 acres; it was 900ft. long, 240ft. wide, and 
contained 20,000,000 gallons. There were four filter beds, fed by 


3) 


constructed across the South Esk, about two miles below the si 
of the Gladhouse reservoir, and would have a surface area of 
acres, with a depth of 75ft: and a capacity of 381,250,000 
water su Edinburgh, amounting to gallons a 


THE WATERWORKS OF PORT ELIZABETH, SOUTH AFRICA. 


The second paper read was on “‘ The Waterworks of Port Eliza- 
beth, South Africa,” by Mr. J. G. Gamble, M.A., M. Inst. C.E. 
It was stated that the water supply of Port Elizabeth, the 
incipal commercial of South Africa, had, until recen' 
very scanty, an indifferent supply, to the extent of 50, 
omer ; having been drawn m a main leading along the 
h te 8 River. This served the lower part of the town; 
the hovecs ‘u the u part of the town were dependent on 
ing droughts the lack of water was severely felt, and if was to 
remedy this evil that the existing waterworks were undertaken. 
was to procure the us wa a 
Uitenhage, twenty miles distant from Port Elizabeth, the Van 
Staaden’s river, whose basin was inland of the Witteklip ridge, a 
spur of the Winterhoek range, was selected as the source of 
supply: The rainfall there was more copious and equable than at 
either Port Elizabeth or Uitenhage, and the minimum discharge of 
the feeder chosen for the Port Elizabeth —< never less than 
350,000 gallons per day. The pipe track, from the intake above 
the “‘ Waterfall” to Port Elizabeth, a distance of twenty-eight 
miles, and the general feature of the work, were 
described, as carried out by the late Mr. J. H. Wick- 
steed, Assoc, M. Inst. C.E., who arrived in the colony 
as resident engineer in January, 1878. These consisted 
of a small intake weir in the mountains, from which 
a cast iron main was laid to Port Elizabeth, communi- 
cating with and passing by a service reservoir at the 
highest point of the suburbs of the town. From actual 
measurement, the main gave on one occasion at the 
rate of 930,000 ns, on another 960,000 gallons in 
the twenty-four hours. The diameter of the main varied 
from 12in. to 9}in., the inclination of the gradients 
from lin 90°8 to 1 in 394°3,. The main from the service 
the town was 16in. in to give a 
greatly increased discharge in case 0! wi 
was the man e pipes 
for the main from the intake to the town, and the 
delivery of them on the beach at Port Elizabeth. It 
was let to Messrs. Hopkins, Gilkes, and Co., now the 
Teesside Iron and Engine Works ee amount 
paid was £37,701, of which a sum of 148 was for 
ight pipes. The pipes were of hard Cleveland 
metal, and having been badly stowed on board the ves- 
sels in which they were conveyed, 32 per cent. were 
found tobe cracked when landed, and the damaged por- 
tions were removed by hammer and chisel. All the 
pipes were tested on the beach; they were mostly in 
12ft. and 9ft. lengths, and = and other castings 
were coated with Dr. mith’s composition. 
Contract 2 was for the transport of the pipes and 
fittings from the beach to their destination, for laying 
and jointing the main, for constructing the intake work, 
ressure tanks, valve holes, and fixing the valves. 
It was let to Messrs. John Mackay and F. W. North 
for £26,999. The pipe line crossed the principal stream 
three times, the pipes being buried in concrete under 
the bed of the river. At some points the pipes were 
carried along the faces of preci by iron brackets let 
into the rock. As a rule they were laid with the 
sockets pee up hill. Sluice valves, with a relief 
valve behind, were placed about every mile, 7 
vision was made for the insertion of pipe scrapers. 
break pressure tanks were 11ft. square, and rather less 
than 6ft. deep, of Portland cement concrete. The 
actual amount paid under this contract was £33,487. 
Contract 3, for the valves and fittings, was let to the 
Glenfield rg Kilmarnock, the total amount paid 
ing £7142. e relief valves were partially balanced 
double-beat valves, with gun-metal beats on both valve 
and seating. There was still room for improvement in 
them. The sluice valves were of the usual pattern, 
except that there was an arrangement whereby the 
nfiaghes ight be packed while the valves were 
under air valves and the hydrant valves 
were modifications of Messrs. Bateman and Moore’s 
pattern. Of the balls used, gutta-percha with cork 
cores were found liable to be squ out of shape at 
high-pressure. Kennedy’s meters and taps were adopted ; 
and a self-recording river gauge for measuring the water 


under this 
pipes were delivered 


oF ne, See lions per day on the beach for from £7 2s. 6d. to £7 5s. per ton, 

at a cont of £100,000. The Act also included the 
e Threi; an w reser- i 

voirs, for ting the water of Leith and Messrs. Ruston, Proctor and Co.’s Fishing Smack Capstan Engine.—(See page 452.) per 

Bavelaw burn i the abstraction of the spring water. In 1847 cent. Contract 5, for laying and jointing the distribution 


corse by 
the introduction of the Colzium springs, and the construction of a 


or the then estimated population of 230,600, About 


in an a 


oorfoot district. 

were lodged for this Bill in the autumn of 1873, and 
parliamentary sanction was obtained for it in the following 
session, The watershed ‘oot district consists 
mainly 
band of 
Abb’s Head 


of area of the Tweeddale 


ith its dra‘ 
vailable for tout 


passed, authorising half 


| an arrangement of piping, which led away the water from a 
regulating tank constructed on the lower side of the main embank- 
| ment of the service reservoir. These filter were each about 
an acre in extent, and were designed to pass 9,000,000 gallons 
of water a day, supposing three of them to be working, and the 
remaining one being cleaned. The water was drawn from these 
filters through fire-clay pipes varying from 6in. to 22in. in 
diameter, and was admitted into a clear-water reservoir through a 
regulating well, by means of which the rate of filtration could be 
increased or diminished. There was also a pipe by which the water 
could be admitted direct from the service reservoir without filtra- 
tion. The clear-water reservoir had a og of 4,500,000 
gallons. It was 335ft. in length and 120ft, wide. e outer walls 
were of maso} ed with rubble, and it was covered 
with brick arching carried by four rows of piers, each of which was 
5ft. by 2}ft. in area. These Pie supported four rows of longi- 
tudinal arching, 15ft. span and 2}ft. wide, which were coped with 
springers of ashlar, from which rose the main arches forming the 
roof of the structure. The piers were founded upon ashlar blocks 
let into recesses in the concrete floor of the bui They were 
constructed of pressed composition bricks set in Portland cement 
mortar. The longitudinal roof arches consisted of three rings of 


ly | brick of 22ft. span, with a rise of 54ft., having a radius of 14ft. 


Above the roof arches was a layer of Portland cement conerete 6in. 
in thickness, and between the haunches of the arches drain-tile 
pipes were laid to convey away the rain-water. The top was levelled 
over with earthwork and provided with ventilators, and was dressed 
Soler garden, rom ihe “fort. by The pipe 
wa rough a m » 40ft. e pi 
communicating between these two chambers 
swiftly-shutting sluice, by means of which the rate of discharge 
could be readily ascertained by observing the rate at which a float- 
indicator descended. The cost of the service reservoir filters and 
clear-water tank was £66,000. To complete the scheme, two com- 
ampere reservoirs were required; one of them, termed the Edge- 
w reservoir, was constructed on the Fullerton burn, to compen. 
sate for the abstraction of the Tweeddale burn and Portmore waters, 
This reservoir had a capacity of 275,000,000 gallons, a depth of 
80ft., and a surface area of 37 acres; its cost was £35,000, being 
£795 per 1,000,000 cubic feet. The Rosebery reservoir was being 


laid, a i 
testing detect imperfect 
manship, &c. 


caused by the stop taps was very t. 
the service Po was Tet te Mr. John for but 


cement concrete, 
2 parts of sand, and 4 0! 
6in. thick. In conclusion, the author stated that the water was 


18,673. In 
tion, the Council had to pay for the pecloninary i surveys, 
Customs’ duties of 11 patie ad valorem on all imported iron~ 
work, the ht and the cost of testing, &Xc.; w 
there was a slight set-off for the sale of fittings. e total cost 
up to date had been £132,212. 


THE WATER SUPPLY OF PETERBOROUGH. 

The third paper was on “ The Water Supply of Peterborough,” 

by Mr. John Addy, M. Inst. C.E, y 
Previous to the incorporation of Peterborough in 1874, the: 
uent zymotic invasions, consider visability of pro-- 
‘ua canee et water of quality superior to that derived from 


~ } | 
4 fe F 
\ 
=| 
| \: rey 
passing through notches in a weir above the mtake 
t i es and one evaporation gauge were 
ul “Contract 4, for the manufacture of pipes 
wy for distribution, was let to Messrs. Cochrane, 
h Act was obtained to construct Clubbie Dean, Torduff, Loganl ipes and for fixing the hydrants and public fountains, was 
and Bonally reservoirs, and also to increase the capacity fet to rs. Getliffe and Frames, local contractors. — Map : 
work- 
re or at on the water it Port 
on ese De eith. f Port 
still further supply was obtained from the Crosswood springs, an 11,223, 
Act for which was passed in 1863, and this included the yon Elizabeth a 
ts them to the contractor a lightly over cost, price, "No cetera 
an was the work carrie: i 
Oo, was abou i ioni i 
; i ins, With the view of apportioning the size 
per cent. of uring purposes, an e c of lead pipes and fit and it was ascertain: e 
total cost of the works, up to that time, ws Goat £500,000. F . 
a of representa- Hall 
tives from ri Leith, and Portobello. The came two miles north-west 
into power on Whit-Sunday of the following year. Their 1.250. ions, and the whole was 
first proceedings consisted SERENE plication to Parliament for 
after having passed the House o mmons, was ultimate : ee, 
rejected by the House of Lords. The opinion of the ratepayers of Hitherto 
was then taken as to the proper course to pursue by means of only ingredient being a minu Kiyo A thenele The 
ground for obtaining water for domestic supply. is scheme | ’ 
consisted in the utilisation of a drainage area amounting to 14,500 | 
acres, of which 6131 acres were included in the portion of the | 
watershed 
; these, together with Portmore | : 
of 610 acres, were the portions 
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which resulted in the choice of the Oolite limestone at Brace- 
borough as the fittest source of supply, and the author was 
instructed to prepare the necessary plans. The works so designed, 
and subsequently carried out, consisted of a well, duplicate pump- 
ing plant, a rising main, a reservoir, the supply main from the 


reservoir to Peterborough, and the distributing mains and services | n: 


in the city. For the site of the well the tion purchased 
two acres of land at Braceborough, and sinking commenced in 
February, 1877. For this purpose cast iron cylinders, 54ft. in 
internal diameter, were put down in lengths of 7ft. to the so-called 
“‘water-rock,” when, at a depth of 50ft. from the surface, an 
abundant supply was reached. For the upper part of the well 
cylinders of larger diameter—7ft.—were used in lengths of 5ft. 
each, continued above the surface of the ground, and terminating 
in an iron dome, furnished with a manhole. The total cost of the 
well was £955 5s. The pumping station consisted of one block of 
buildings, containing the engine-house, boiler-house, and stores 
department, 114ft. 9in. in extreme length, and 44ft. in width, ex- 
cluding the chimney shaft. It was erected by the contractor for 
the reservoir, and cost £5985 16s. 4d. Two beam engines were 
vided, each operating two pumps, and capable of delivering 
,000 gallons in twelve hours when working at a speed of eighteen 
revolutions per minute, that quantity being the daily supply 
required for an assumed population of 25,000, receiving 30 gallons a 
head. The engine cylinders were 32in. diameter, with a stroke of 
6ft. The pumps, of the bucket and plunger type, were each 17}in. 
in diameter, the pl diameter being 12%in., with a stroke of 
3ft. Steam was rai by two Galloway boilers, each 26ft. lon: 
and 7ft. in diameter. The contract for the supply and erection o: 
the engines and pumps amounted to £9000. 
into an 18in. delivery main of cast iron, which conveyed the water 
to the main supply pipe, also 18in. in diameter, at a dist of 
1563 yards from the pumping station. The total length of the 
18in. main was 20,532 yards. Mey ope were laid in . lengths 
with bored and turned joints for the straight sections, the other 
lengths having the ordinary lead joint. To carry the water to the 
actual centre of distribution at Westgate, a 16in. main, 2449 
long, was used in extension of the 18in. main. The cost of the 
18in. main, including laying, fittings, and compensation where 
it passed through private property, was £33,233 12s. 6d., and of 
the 16in. main £3228 Os. 10d. The reservoir was constructed on 
the summit of Obthorpe Hill, a rounded mass of Oxford clay, 
about 7 furlongs distant from the well. The site, which was at a 
greater elevation than any ground in the immediate neighbour- 
hood, was 160°2 above mance datum, and had been purchased 
the corporation. The reservoir was partly above ground. It 
was rectangular in = the interior length being 120ft., with a 
breadth of 89ft. 6in., affording a storage ap | of about 
1,000,000 gallons. It consisted of an inner shell of brickwork 
encased in concrete, and made water-tight by an outer shell of 
dle. The roof consisted of segmental brick arches springi 
m 18in. transverse walls. The floor was of concrete conted 
with cement. A standpipe, 53ft. high, afforded an additional head 
when required. The level in the reservoir was shown in the engine- 
house by a hic indicator. The cost of the reservoir was 
£7356 12s. 6d. For distribution within the city a total length of 
43,393 yards of mains was laid, consisting of trunk, rider, branch, 
and service mains, and varying 12in. to 4in. diameter. The 
cost of this system of piping was £16,654 1s. 1d. A constant 
supply was afforded, and ample provision existed for rendering the 
water easily available in case of fire, as also for sanitary and 
other purposes. The corporation undertook the work of laying 
and fitting the house services as between the mains and the pro- 
of the consumers, the work upon the latter being executed 
plumbers who were “‘ authorised,” after signing an agreement, 
to work in acco ce with regulations issued by the corporation. 
A detailed table of cost was given, from which it ap) that the 
total experditure upon the scheme amounted to 568 4s., or 
about £4°127 per head within the (municipal boundary; but this 
capitation was expected to be materially reduced when the out- 
iying populations should avail themselves of the facilities afforded 
by the works for sharing in the benefits of a better water supply. 


NOTE RELATING TO A PECULIARITY DISTIN- 
GUISHING ANNEALED FROM UNANNEALED 
TRON.* 

By Pror. R. H. THURSTON. 


THE writer has had occasion recently to study the effect of pro- 
longed stress upon the various materials in common use in the arts, 


and, among others, 7 the finer qualities of iron. The well- lated 


known experiment of Vicat, made half a century ago, had never, 
so far as the writer was aware, been repeated. The extreme 
importance of the results obtained by him had apparently not 
been realised by either physicists or engineers, and it seemed 
advisable that the experiment be repeated, and should the results 
obtained by Vicat be again reached, that the attention of both 
scientific and practical men should be again called to the subject. 
The repetition of Vicat’s experiment has not only confirmed his 
conclusion, but has led to the discovery of a new and impor- 
tant, as well as peculiarly ——- difference in the effect of 
prolonged stress upon annealed and unannealed iron. In the 
autumn of the year 1881 the writer procured two lots of the best 
Swedish iron wire from Mr. Wm. Hewitt, vice-president of the 
Trenton Iron and Steel Works, who very kindly the wire drawn 
for the purpose. This wire was divided into two parts, one being 
carefully annealed, the other being left hard-drawn as it came 
from the blocks, These were tested in the usual way, and it was 
found that the hard wire had about double the strength of the 

Nine pieces were taken from each reel for test under pro- 
longed static stress and were suspended from hooks, in the study 
of the writer, attached to springs in order that the effect of jar 
should not enter into the experiment. They were then loaded with 
respectively, in each set, 95, 90, 85, 80, 75, 70, 65, 60, 55 per cent. 
of the average ultimate strength, as already determined. This was 
— = November, 1881. Since that date a number have broken, 
as follows :— 


Effect of Prolonged Stress.—Swedish Iron Wire. 


Per cent. max Time under stress, 
static load. Hard wire (unannealed). Soft (annealed). 
95 ow 80 days 8 minutes 
90 oo 35 days 5 minutes 
85 -- 17 months, unbroken 1 da 
80. 91 days 266 
75 me Unbroken 17 days 
70 ay 455 days 
65 ad 455 days 
60 ” Unbroken 
Thus, wire loaded with but 60 per cent. of the breaking load, as 
usually determined, broke after subjected to stress for a 
od of fifteen months when annealed, while hard wire carrying 
per cent. of the maximum t load ins unbroken 


after seventeen months. It is seen that these results are the same 
in kind as those obtained by Vicat, and confirm the conclusion 
that heavily loaded iron, as well as other metals and the woods, 


pumps discharged | jead 


We do not hold ourselves responsible for the opinions of our 


STRAINS ON SHEAR LEGS. 
S1r,—I am much obliged for the replies to my ed about the 
ecessary sizes of shear legs for definite loads, but these replies 
show that authors are far from agreed as to the Serer 
of such simple-looking structures as shear legs. ‘‘E. M. R.” gives 
a full and clear demonstration of the problem, according to 
Trautwine, and the result does not differ much from Unwin’s, 
the timbers, being 14’7in. square, can be readily Your 
other correspondent *‘N. D. Y.” gives Stoney as his authority, 
and timbers 18in. to 20in. square as a result—that is 50 to 85 
cent. larger in section than given by ‘‘E. M. R.,” and with this 
disadvantage, that such large sections of logs could not be had. It 
would appear that “‘N. D. Y.” adds about 9 tons as the down 
haul stress on the legs. I cannot see how he arrives at this. It 
is usual to have sheave or pulley blocks used with such shear legs, 
and if there were four rising sheaves in the lower block the stress on 
the fall end of chain would be only 24 tons. If some readers 
would give particulars of examples that have come under 
their notice, specifying the loads li and section of legs, kind of 
timber used, a ze might be deduced that would be reliable. 


Leith, June 4th. DER. 


Srr,—I have read with much interest the letters of “‘E, M. R.” 
and “N. D. Y.” in your last impression, They can know very 
little of the real use of shear legs or they would not suggest 
dimensions which are ~— impracticable. I have lifted 14 tons 

weight with three ordinary larch scaffold poles about Qin. 
diameter at the butt and 20ft. long, and any one has who had much 
experience in moving heavy weights knows that the book rules are 
quite useless, but there is not one man in ten who knows how to 
put up and use a three- It is an art in itself. I fear to make 
this letter longer or I might say a good deal on this point if your 
correspondents would care to hear it. 'OREMAN, 

London, June 6th. 


SIR EDWARD REED’S NEW SHIPS, 

Srr,—Your sketches published in last week’s ‘‘ ENGINEER” do 
not quite represent Sir Edward Reed’s idea as set forth in the 
Times. You will find an “armour dome” there spoken of, and I 
fancy it will turn out that the new ship is really a species of 
Popoffka with a light structure added fore and aft and all round. 
The idea is closely akin to one of the late John Elder's, unless I 
am much mistaken. Perhaps some of your readers who know all 
about the circular ironclads can enlighten us. WHITEHALL. 

Westminster, June 7th. 


WATER SUPPLY OF SMALL TOWNS. 

S1n,—We have noticed in your articles on ‘“‘ Water Supply for 
Small Towns,” and therein describing the works at Congleton and 
Bradford, Wilts, that you give the names of one or two firms of 
contractors only in connection therewith, whereas there were 
several, as in both the above instances we contracted for and 
supplied all the sluice valves, air valves, hydrants, and other 
fittings required. Perhaps you may notice this. 

Brighouse, June 12th. J. BLAKEBOROUGH AND Sons. 


TRIPLE EXPANSION ENGINES. 

S1z,—In answer to your correspondent “‘ A.” in your issue of last 
Friday, the boilers used with the th linder expansion engines 
are of the ordinary circular, meson ay marine type, le to 
Lloyd’s present requirements. If it would interest your readers I 
could send you a tracing for illustration, or even send a complete 
boiler spodhentich detailing the fittings. A. TAYLOR. 

25, Queen-street, Newcastle-on-Tyne, June 12th. 

[We shall be pleased to receive the tracing in question.—Eb. E.] 


THE VALUE OF EXHIBITIONS AS AIDS TO ENGINEERING PROGRESS. 
—At a meeting of the Society of Engineers held on Monday 
evening, June 4th, in the Society’s Hall, Westminster, Mr. Charles 
Gandon, vice-president, in the chair, a pe was read by Mr. 
Samson Barnett, jun., M.S.E., on “ The oe of Exhibitions as 
Aids to Engineering Progress.” After pointing out that the 
amount of our exports in iron and machinery, and the number of 

tents taken out since the great Exhibition of 1851, had increased 

vefold, the author said it was evident that enterprises that stimu- 
and trained the intellect both of manufacturers and pu- 
chasers were necessitated by the continual improvements and new 
mes of manufacture, and that the direct consultation of pro- 

lucers and consumers lessened the friction of business; important 
inventions were at once brought before those most interested in 
them; students could see theory reduced to ee and at a 
rosy glance could grasp what in many cases te drawings 
and deep reading would not convey. 

THE MoperRn Unitep States LichTHousE LaMP.—For a long 
time it was deemed impossible to use mineral oil in lighthouse 
lamps, and it is only recently that improvements in the burners 
have been made which render it available. We find in the Tele- 
gram of New York, an interesting account of the modern American 
lighthouse lamp. We . vgn :—‘‘ A description of this first-order 
lamp, in this age of light and lightning, cannot fail to interest 
many. The reservoir, Tcnunty above, is now under the lamp. It 
is a drum-sha; brass vessel, 14in. diameter, 18in. high, and 
contains 84 gallons of mineral oil. A plunger or piston, wound 
up bya , and a chain connected with a steel arbor, bas a 
valve in the centre for admitting the oil. The weight of the 
descending plunger presses the oil beneath it, and forces it 
through a tube which leads to the float chamber, a small 
glass vessel, on a level with the burner, which it feeds in a 
uniform flow. The float is the of 
passes every previous iment for ting the flow. Nothing 
could be more simple. I is a cone of light sheet brass, with a 
hole through its vertical axis. A strap or bridge at the vertex 
receives the threaded stem of a smooth little steel plug or valve. 
The stem has two vertical channels which insure a steady stream 
and hold the float at a constant level. Briefly, when the oil enters 
the float chamber it lifts the float, and the point of it plugs the 
vent, The burner has seven concentric rings and five wicks, the 
outside wick being 44in. diameter, and the inside one lyyin. The 
outside wick has two air spaces, and the seventh ring, or core of 
the flame, is a conical tube for a central current of air. Outside 
the burner are two perforated jackets, the inner holes oblique to the 
outer, to equalise and control the supply of air. Five ratchets and 
pinions, worked by buttons, raise and lower the wicks. The wicks 
are trimmed by wiping off the crust with a rag. 
the brass-bound order, 54in. at the base, with obtuse shoulder, and 
18in. high. Clasping the of this is the damper tube, of 
copper, and of conico-funnel si Pes passing up through the crown- 
piece of the magnificent lens, which, with its annular prisms and 
dioptric zones of French glass, surrounds the whole, as with a 
crystal cloak, from floor to ceiling. If the damper tube were 
cylindrical, the too rapid rarefaction of the air would cause an 


. are likely to yield ultimately under loads that are sustained for 
short periois of time without apparent injury. The fact has been 
amply proven by earlier investigators, as Sales by the writer, but 
the difference, above observed, between hard and soft iron has, so 
far as the writer has been able to learn, never until now been dis- 

Although the experiments, of which this is the first, are 
not yet concluded, this discovery, if such it prove, has seemed to 
be of sufficient importance to justify this note. 

* From advance sheets of Science. 


y flame. The damper, which cuts off os draught and 
insures adequat bustion, is worked by a handle and cog-wheels. 
The difference between lard and kerosene oils is thus shown: The 
lard gives an illumination of 400 sperm candles ; the kerosene gives 
425. The consumption of lard was one quart per hour; kerosene, 
two quarts. The cost of the lard this year is 82 cents per gallon ; 
of kerosene only 17 cents. The heat thrown out by the first order 
lamp may be inferred when the normal temperature was 60 deg.; 
at 4ft. from the lamp the thermometer stood at 85deg. The lard 
was liable to coagulation ; the mineral is ever limpid. 


local surveyors was awarded to i 
and the institute’s certificate of competency to Soshanes Se duties 
of npn of nuisances was a ed to W. Dent, 8. ondson, 
W. Hearne, G. Johnson, A. W. Merrie, and 8. F. 


engine was swinging clear of the water, and was then placed on a 
large float, only slightly damaged, and wanting but few repairs to 
m 


is high, a temporary 


gas was capable. 


The chimney is of | by 


EXAMINATION OF LocaL SURVEYORS AND INSPECTORS oF 


Nursanoes.—At an examination by the Sanitary Institute of Great 
Britain, June 7th and 8th, ten candidates presented themselves, 
The institute’s certificate of com 


tency to discharge the duties of 
. Comber ‘and G, Mawbey 


Wells. 
How A Locomotive was A River.—The Elevated 


Railroad Journal relates how the feat of raising a huge freight 


from the mud in Bush River, on the Philadelphia, 


e 

Wilmington, and Baltimore Railroad, below Havre de Grace, was 
successfully accomplished a few days ago. The engine fell through 
the drawbridge some time ago. The difficulties of the feat may 
be imagined when it is understood that the engine was several feet 
below the water’s surface, and completely buried in the mud. The 

jing the placing of heavy chains beneath the great mass of iron, 
Two divers, sent down for the p » pell 
several feet under the soft mud at the bottom of the river, 
chains were made taut to four heavy scows, which were filled with 
water at low tide. 


, the first thing accomplished 
were compelled to dig 
The 


Ev 
umped out of the scows, 
hen the tide began 


hing being satisfactory, the water was 
us tightening the chains about the engine, 
to rise, the engine was pulled a few feet from 


the mud, Then other scows were brought, and when the tide was 
oy low, water was pumped in and the chai 
e 


fastened to them. 
tide went up again, and so did the engine, which came to the 
repeated a number of times, the 


fore its tumble into the river. The railroad 
will now take charge of its fished-up property, and tow it to the 
river bank near the railroad track. To that point, when the tide 
track will be built connecting with the rail- 
road, and when the tide has fallen sufficiently to p! the wheels 


e it as as 


of the engine on a level with the temporary structure, the 


will be 
will then be run on the wharf and to the main track. It will be 


taken to Wilmington and repaired; it cost 1000 dols. to fish the 


engine out, 

Tue Gas InstiTUTE.—The twentieth annual general meeting of 
the Gas Institute commenced at Firth College, Sheffield, on y, 
Mr. Roberts Ormiston Paterson in the chair. The ident, in 


his opening address, referred to the recent International Exhibi- 


tion at the Crystal Palace as having shown of what development 
As Mr. Paterson was referring to lighting, the 
reference was, we fear, rather unfortunate for the gas, for if that 
exhibition was sup to show to what extent gas could go, then 
it must be sai from gas.” Mr. Paterson 
thought, however, that if that display had preceded the electric 
light exhibition it would have prevented the ruinous ~ amaeo J 
of gas stock upon the market by timid owners which then 
place. The practical failure of the electric light up to the 
present time as a competitor with coal gas had operated potently 
in favour of the latter; but while gas had a successful history in 
the past, there were indications that the future would bring with it 
far severer trials than anything it had yet experienced. It 
appeared to him that the events of the past year had brought 
ut a crisis in their history, and that unless they took the tide at 
the flood they must sooner or later give place to others. The 
claims of vested interest, which at one time were considered sacred, 
were no longer so, The Electric Lighting Act passed since their 
last annual meeting might be instanced as a striking example of 
the spirit of the times. In face of the almighty power of the 
pop cry, ‘The greatest good for the greatest number,” no 
property was quite safe now-a-days, least of all gas La at 
— in conclusion—who, like so aay one eers when 
ealing with the electric light, seems to have me enthusiasti- 
cally pugnacious—stated that ‘‘ with regard to the electric light, 
Parliament had invited electricians to lay siege to them, but they 
did not advance. The gas manufacturers waited their attack, 
and when they did come the electricians must be prepared to meet 
a well-equipped and stubborn foe. The gas interest would not 
yield one inch to them. If the electricians sought for it they 
might find a place for themselves.” This, some icians say, 
is found, namely, interior illumination; while gas will do for 
streets and for cooking. 

LAUNCHES.—On Thursday, the 7th inst., the s.s. Lincoln was 
taken on her trial trip off Withernsea. This is the second vessel 
completed this year for the Manchester, Sheffield, and Lincolnshire 
Railway Company’s service from Grimsby to the Continent, 
Messrs, Earle’s Shipbuilding and Company, Limi 
Hull. The dimensions are as follows :—length, p.p. t. ; beam. 
32ft.; depth of hold, 16ft. The engines are inverted compound 
agmatine of 185 N.H.P. The mean speed obtained on 
the measured mile was 12? knots. On Saturday, the 9th inst., 
the s.s. Bolama, the first of three steamers building for the Em- 
preza Nacional—of Lisbon—line of steamers, was also tried on the 
measured mile at Withernsea. This vessel is intended for the mail 
service between the Cape Verde Islands and Bolama, a port on the 
west coast of Africa. ‘I'he dimensions are as follows :—Length p.p. 
180ft. ; breadth, 26ft. ; depth of hold, 13ft. Gin. The engines are 
mean 


Limited, Hull. On Wednesday morning, Messrs. Robt. Thompson 
and Sons launched from their Southwick yard an iron screw 
steamer, 250ft. by 34ft. 24ft. depth to spar deck, the fourth 
they have built for Cie Havraise Peninsulaire de Navigation a 
Vapeur, Havre, under Lloyd’s special survey for the highest 
class, and French Veritas. The engines, of 160-horse power, 
are to be fitted by Mr. Geo. Clark, Southwick. On Tuesday, 
the s.s. puna, for the Union Steamship mpany 

of New Zealand. Her dimensions are as follows Dott 
between diculars; breadth, moulded, 32ft.; depth of hold, 
17ft. 100 1 at Lloyd’s, a 
compound surface condensing engines, and is ex to steam the 
high speed of 15 knots. The Palmer Shipbuilding and Iron Com- 
y, Jarrow, launched their five-hundredth iron screw steamer 

it week from the stocks in the Jarrow yard, in the of a 
numerous company. The five-hundredth steamer is named the 
i and is built to the order of Messrs. Scott Brothers, of 
Newcastle, and forms the fourth steamer built by the Palmer 
Company, for the same owners. Her dimensions are:—Length, 
275ft.; breadth, 36ft.; depth of hold, 18ft.; carrying capacity, 
2270 tons dead weight. She is classed 100 Al at Lioyd’s, having 
been built under special survey. The Newcastle Chronicle says :— 
** The ceremony 0 ing the s.s. Linares was performed by Miss 
Scott, ee of Mr, Fife Scott, one of the managing owners. 
After the launch the to the general manager's 
office, where an elegant table was laid out. The chair was occupied 
Mr. Geo. R. Palmer, in the absence from ill-health of Mr. John 
Price, the general manager. The chairman, in proposing ‘Success 
to the good vessel s.s, Linares, and the health of Miss Scott, 
who had so successfully and gracefully launched it,’ said he gave the 
toast with peculiar and more than ordinary pleasure on that 
occasion, owing to the fact that the Linares was the five-hundredth 
vessel launched by the firm since its establishment in 1852 by his 
father. He looked upon the ceremony as marking an epoch in the 
history of the Palmer Shipbuilding and Iron Company, and seeing 
that he was present at the launch of the first steamer—the John 
Bowes—which was launched from where the smith’s forge was now 
he had peculiar and great pleasure in being present that day, and 
in proposing the toast. In connection with the toast, he had to 
ask Miss Scott to a small p t as a ir of the 
oe day, and for the kindly and graceful way in which she 
tformed the ceremony of christening the s.s. Linares. Mr. 
handed Miss Scott a beautiful and valuable gold 


speed obtained on the mile was 11} knots. This vessel has been 
built by Messrs. Earle’s Shipbuilding and Engineering Company, 
bracelet in Case, 


June 15, 1883. 
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RAILWAY MATTERS, 


Tue Nottingham people are before us in tramcars for the summer. 
They have some open cars with cross seats, so that passengers need 
bry 8 stifled in the summer months, 

Ir is said that lying with the head towards the engine will some- 
times remove a headache, but it is rather a costly and troublesome 
medicine if a journey is not otherwise necessary. 

THE Great Eastern Company has opened the Acle line—a direct 
line between Norwich and VYarmouth—18} miles in length, shorten- 
ing the distance between those towns by a little over two miles. 

TORNADOES visited the North-Western States of America on 
Monday. Beloit, Wisconsin, was badly damaged. One man was 
killed and several others were hurt. A Times telegram says a 
goods train on the North-Western Railway at Elmo, Wisconsin, 
was blown from the rails and carried some distance. It was 
entirely wrecked, and two men were wounded. Galena, Illinois, 
has been damaged. 


A CORRESPONDENT of a contemporary, in pointing out that the 
bable earnings of the Grand Trunk Railway of Canada cannot 

estimated on a winter working expenses basis, gives the 
following, which show the total cost of working the locomo- 
tive and car department of that line per engine mile for each 
month from January to July in 1882 eg 18°96c.; February, 
18°28c.; March, 18°50c,; April, 17°59c.; May, 16°58c.; June, 16°32c. ; 
July, 13°82c. These figures show a reduction of 27 per cent. of 
working between January and July, 

TueE Directors of the London, Chatham, and Dover Railway 
Company having arrived ata final understanding with the Royal 
Zeeland Steamship Company, the owners of the mail steamships 
running between Queenborough and Flushing, have decided be a 
the re-erection of the Queenborough Pier, which was destroyed by 
fire last year. Works of considerable magnitude will shortly be 
commenced, the great success of this Continental route, and the 

t increase in the traffic, both passenger and merchandise, 
ding far more accommodation than the present temporary 
structure affords, The new pier will be 500ft. in length. 


A GENERAL classification of the United States railway accidents 
in March may be made as follows :— 
Collisions. Others. Total. 


Defects of road .. .. 2 
Reales of 9 35 
Negligence in opera 47 
Unforeseen obstructions 1 4 2 7 
Maliciously caused — ~ 
Unexplained .. .. .. — 32 -- 32 
Total 84 ll 142 


Some attention has lately been directed to the construction of a 
railway to the immense beds of iron ore in Sweden, notably at 
Luosavara, Kirunavara, Soappavara, and Gellivara. The Railway 
News says the line by which these iron ores would be accessible 
would commence at the always open fiord of Opoten, in Norway, 
touch at Luosavara, Kirunavara, and Gellivara, and then go to 
the nearest harbour by the Bothnian Gulf, whence it would follow 
the coast to Haparanda and Tornea, to there join the Finnish- 
Russian railroads. The whole length of the road is 230 English 
miles, of which twenty-five are within Norway, where the ground 
is sabe, and consequently the cost of building highest. In Sweden 
the ground is favourable. On an average the cost of building may 
be estimated at £6000 per mile. The greater part of Finland will, 
during the seven months the sea is closed by ice, in this way obtain 
communication with Europe and America. Petersburg will, by 
this road, during the winter months have 230 miles shorter road 
to an ice-free harbour than vid Hamburg. 


Ovr Birmingham correspondent writes that the Patent Shaft 
and Axletree Company, of Wednesbury, has now nearly completed 
the steel bridge contract for India, of which he has previously 
written. The bridge is to cross the Ganges, on a route of the Oude 
and Rohilkund Railway Company. A few days ago a number of 
the company’s directors, accompanied by the designer, Mr. W. F. 
Batho, C.E., inspected one of the principal spans erected by the 
makers at their Old Park Works. It is pat cng the largest order 
of its kind ever placed in the Midlands. The total weight is 
6500 tons; and much of the material used is steel made at the 
Swansea works of the Landore Siemens’ Steel Company. There 
are seven ag gon and nine small girder spans. Each of the 
main spans is tons in weight; and in dimensions 365ft. long 
from the centres of the plese, 25ft. wide, and 35ft. deep. The 
small girder spans are each 127 tons in weight and 114ft. between 
the centres of the piers, The smaller spans and two of the larger 
have already been shipped to India, 


A RxEpoRT to the Board of Trade has been made by Major-General 
C. 8. Hutchinson on the collision which occurred on the 19th March 
at Eglinton-street junction, Glasgow, on the Caledonian Railway, 
when four passengers were killed and fifty-three injured. 1n this 
case, as the 6.15 p m. passenger train from Glasgow Central station 
for East Kilbride was crossing Eglinton-street junction on its way to 
Eglinton-street—high level—station, where it had to stop, it was 
run into by the 5 p.m, passenger train from Edinburgh for the 
Glasgow Central station, which train, after having stopped at the 
Eglinton-street—low level—station, had started and passed the 

junction signal standing at danger against it, The drivers and 
men of both trains were injured; the driver of the Edinburgh 
train, who had been charged with culpable homicide and violation 
of duty, but had been admitted to bail, failed to appear at his triai 
and has outlawed. The report concludes:—‘‘ This very 
serious collision appears to have been entirely caused by the mis- 
conduct of the driver of the Edinburgh train—John Woods—who 
started from Eglinton-stzeet station and passed the Eglinton-street 
junction down home-signal at danger, coming into collision with 
the East Kilbride train about thirty yards outside or north of this 
signal.” a the collision took place so quickly after danger 
had been realised as not to allow of the brake action preventing 
telescoping of the first and second vehicles of the East Kilbride 
train, this action, whether applied automatically or otherwise, was, 
no doubt, of much use in keeping the other vehicles of this train, 
as well as all those of the Edinburgh train, from overrunning each 


THE continuous and maintenance of the elevated rail- 
roads of New York city involves F oaesi labour and expense. The 
road may be consid: as a continuous series of iron bridges, in 


. which each span rests on iron columns, both the girders and columns 
varying in design in the several sections. The foundations, 
columns, the different parts of the girders, the track, and the 
building, must be carefully examined, and the number of lives 
hourly depending upon the thoroughness of the work demands an 
immediate —_ of any defects discovered. The Scientific American 
ae, up to ch last there were on the four roads 8751 columns 

en itis remembered that onthe average there is rather more than 
one girder to each column, in addition to transverse girders, and 
that these girders will average more than 45ft. in length, a crude 
idea may be obtained of the magnitude of the work to be inspected. 
The engineering department has control of all the force, and to it 
all reports are made. Distinct from the permanent way inspection 
and repairs is the inspection of the girders, particular attention 
being paid to the panel points and pocket bearings and to the rivets. 
In case of the discovery of loose rivets, or other defects which 
cannot be instantly repaired, the location of the defect is noted 
anda reportmade. The columns are all numbered for the purpose. 
The deflection of a girder caused by the passage of a train is 
regularly measured by two rods of wood which slide freely by 
each other, one being ished with a scale and the other with an 
index point. If a span be found which deflects more than rrbys, 
its strength must be reinforced. This is done by inserting flat 
bars between the w and lower chords, and in some cases 
placing strips along either or both of the chords, 


NOTES AND MEMORANDA. 


Last week 2622 births and 1406 deaths were registered in London, 
or 15°6 and 8°9 per hour respectively. 


IN a recent note on the reaction of the copper zinc couple on 
nitric oxide, Messrs, Gladstone and Tribe observe that when this 
gas is passed over the moist copper zinc couple, ammonia, but no 
protoxide of nitrogen, is brn Free nitrogen was substituted 
for nitric oxide, but no evidence as to the formation of ammonia 
could be obtained. 


Dunne the year 1882, Osler’s anemometer, at the Greenwich 
Observatory, showed an excess of eleven revolutions of the vane 
in the positive direction N, E, 8, W, N, if all the turnings are 
counted—as has been the practice in former years; or of twenty- 
three revolutions in the positive direction if the turnings which 
are evidently accidental are excluded, 

THE annual rate of mortality last week in 28 great towns of 
England and Wales averaged 19°4 per 1000 of their aggregate 
population, which is estimated at 8,620,975 persons in the middle 
of this year. This rate is lower than that which prevailed in any 
previous week of this year. The six healthiest places were 
Brighton, Halifax, Sunderland, Nottingham, Derby, and Bir- 
mingham. 

THE report of the Astronomer Royal gives the mean temperature 
of the year 1882 as 49°6 deg,, being O1 ps lower than the average. 
The highest air temperature was 81°0 deg. on August 6th, and the 
lowest 22°2 deg. on Dessncbas llth. The mean monthly tempera- 
ture was above the average from January to May, then below until 
September. In October, November, and December it differed 
little from the average. 


THE mean daily motion of the air in 1882 was 306 miles, being 
27 miles greater than the average. For the month of November 
the mean daily motion was 449 miles, being 159 miles above the 
average. The greatest daily motion was 758 miles on November 
4th, and the least 30 miles on December 11th. The greatest hourly 
velocity was 64 miles, and the greatest pressure—with the chain— 
29 Ib., on the 24th October. 


In the discussion on a paper by Mr. A. H, Stokes read before the 
Chesterfield and Derby Institute of Engineers, on the ‘‘ Load on 
Coal Winding Ropes,” Mr. Longden said Mr. Stokes’ calculations 
showing that the weight of the load only causes one-half the strain 
that is put upon the cap—at end of rope—at the lift, has been 

roved by gre made with a hydrostatic weigher at 
Blackwell, ith a dead weight of 57 tons the weigher registered 
11 tons when the engineman raised quickly off the props. 


More than twenty years ago Hennessy called attention to the 
superiority of water over the other materials of the earth’s surface, 
for the absorption and diffusion of solar heat. His conclusions 
have gradually commanded increasing support. Mr. W. Henel 
has published the conclusion, that the difference of temperature 
between the two hemispheres is very small, and that the southern 
hemisphere, which has the larger mass of water, also has the 
higher temperature. M. Mann has given a summary of observa- 
tions, in the Comptes Rendus of the Vienna Academy, and he 
concludes that 59°4 Fah. is the temperature of the two hemispheres, 


AN air balloon of exceptional dimensions was recently described 
in the Hamburger Nachrichten as having just been made at 
Berlin upon the plan of Herr Opitz, the German aeronaut. It is 
75ft. in height and 35ft. in diameter. The valve is said to be 3ft. 
in diameter. The material used in its construction is a combina- 
tion of silk and hemp which has been obtained from England, and 
represents a weight of 175 1b. The material is coated internally 
and externally with a special preparation invented by Herr Opitz. 
The car is of Spanish cane, in which eight strong ropes have n 
plaited. The anchor is constructed on an improved principle to 
prevent slipping. 

In experimenting on the combustion of carbon at high tempera- 
tures, Professor Ledebur has burnt definite weights of charcoal at 
different temperatures with definite volumes of air, measuring, in 
each instance, the quantities of carbonic acid and of carbonic 
oxide which were given off. On gradually increasing the tem- 

rature from 350 deg. to 1100 deg.—662 deg. to 2012 deg. Fah.— 

e observed an increasing proportion of carbonic oxide and a 
decreasing proportion of carbonic acid. The ‘‘ Journal” of the 
Franklin Institute says that at the highest temperature the gas 
was almost exclusively carbonic oxide. These results support 
— theories which have been gradually admitted by metal- 
urgists. 

As a guide to the cost of winding ropes in collieries, the follow- 
ing is given in the ‘‘ Journal” of the British Society of Mining 
Students. Ata colliery in the North of England where flat ropes 
are used, 409 winds of coal per day of 20 hours are made, besides 
stones and men. Total weight, including rope, about 12} tons, 
from a depth of 290 fathoms. The rope is 5hin. by }in., composed of 
seven strands. The drum is 21ft. Sin. diameter when empty, 
pulleys 16ft.; time occupied in winding, a little under two minutes ; 
quantity of coal raised per 20 hours, about 1400 tons, and the ropes 
last from eighteen to twenty months. Some rope makers 

rantee their ropes to cost no more than 3d. per ton of coal 
awn, but from the above result 4d. would seem sufficient 
as a basis. 

IN London, 2622 births and 1405 deaths were registered during 
the week ending 2nd June. Allowing for increase of population, 
the births exceeded by 68, whereas the deaths were 69 below, the 
average numbers in the corresponding weeks of the last ten years. 
The annual rate of mortality from all causes, which in the three 

receding weeks had been equal to 21°8, 20°2, and 20°0 per 1000, 
eclined that week to 18°5. During the first nine weeks of the 
current quarter, the death-rate averaged 21°6 per 1000, against 
20°7 and 20°1 in the corresponding periods of 1881 and 1882. The 1405 
deaths included 2 from smallpox, $th of 1 per cent., 67 from measles, 
24 from scarlet fever, 17 from diphtheria, 32 from whooping cough, 
one from typhus, 10 from enteric fever, 3 from ill-defined forms of 
continued fever, 16 from diarrhoea and dysentery, and not one 
from simple cholera; thus 172 deaths were referred to these 
diseases, being 60 below the corrected average number in the corre- 
sponding weeks of the last ten years. The fatal cases of smallpox, 
which had been but one in each of the two previous weeks, were 2 
that week; this, however, was 21 below the corrected weekly 
average. In Greater London 3319 births and 1688 deaths were 
registered, equal to annual rates of 34°7 and 17‘7, por 1000 of the 
population, 


At the meeting of the Chemical Society, June 7th, some labora- 
tory notes were read by Messrs. J. H. Gladstone and A. Tribe, ‘‘ On 
the Action of Light and Heat on Cane and Invert Sugars.” The 
authors have investigated the action of their well-known copper 
zinc couple on a 5 per cent. solution of sugar. No carbonic acid 
was evolved at ordinary temperatures, but at 100 deg. Cent. car- 
bonic acid was formed, and a small quantity of a substance which 

ve the iodoform reaction on treatment with iodine and potassium 

ydrate ; this substance also gave acetic acid on treatment with 
potassium chromate and sulphuric acid. It was therefore thought 
at first that alcohol had been produced from sugar. Further 
investigation showed that the carbonic acid came from some oxy- 
carbonate of zine, formed during the washing of the couple, while 
the reducing body was a product of the action of heat upon the 
sugar solution. Many experiments were made, in which a 5 per 
cent solution of cane sugar was heated for many days; in all cases 
the iodoform yielding substance was formed, even in the absence of 
air, Someexperiments were also madeas to the influence of light, air, 
and atmospheric germs, on the conversion of cane sugar into glucose. 
The authors conclude that this conversion takes place with extreme 
slowness, when the cane sugar solution is exposed to the action of 
light and air, singly or jointly. Light appears to be detrimental 
to the development of fangoid growths in a solution of cane sugar 
exposed to atmospheric air. 


MISCELLANEA. 

Tue Maxim-Weston Electric Company has secured the lighting 
of the entire buildings of the Welsh Eisteddfod national gathering. 

GENERAL TCHERNAIEFF has begun the construction of a canal 
along the eastern shores of the Aral Sea, which is to join the Sir 
and Amou Daryas, 

Mr. Jay Goutp’s yacht, the Atlanta, recently described in our 

es, has, it is said, run at a rate of seventeen knots an hour. 

o yacht is known to have so high a speed, and only a few ocean 
steamers are so fast, 

THE current number of the “‘ Journal” of the British Society of 
Mining Students contains a very useful paper by Mr. Pascal M. 
Chester, on ‘‘ Colliery Winding Ropes and their Attachments to 
the Cage.” It also contains a paper on Bleichert’s rope railway 
by Mr. C. Z. Bunning. : 

the ian Minister 0: iculture for hemp paring 
machines, to be shown in palm gi Bologna from 18th to 25th 
Angust, and the plet hi first prize—that is successful 
will be bought by the Minister. Entries close 30th June, and condi- 
tions may be obtained of the Agricultural Committee, Bologna, Italy. 

Messrs. E. Finch AND Co., Chepstow, have just launched an 
iron steamship from their yard, built to the order of Messrs. 
John Cory and Sons, of Cardiff. Her principal dimensions are 225ft. 
between perpendiculars, 31ft. beam, and 16ft. ae of hold. She 
is to be fitted by the builders with engines of 120 nominal horse- 
power, The berth vacated by this vessel is being filled by another 
steamer of 2600 tons dead weight. 

A NEw twin screw hopper dredger of 100 tons, built and engined 
by Messrs. W. Simons and Co., was launched complete from their 
works at Renfrew on the 8th inst. It is named the Agnes, and is 
intended for Italy. It is fitted with two sets of compound engines 
of 300-horse power collectively, and with traversing and rocking 
bucket girder, enabling the vessel to cut its own floatation and 
safely dredge boulder stones and blasted rock, for which the vessel 
has been specially designed. 

ArT the annual general meeting of the shareholders of the Corinth 
Canal Company a report on the condition of the works was read. 
The contractors expect to reach the main ridge in the course of the 
present year, and hope to get through it in two years. This ridge, 
which is 47 metres in height, will be excavated to a depth of 8 
metres below the level of the sea. In September next itis expected 
that 8000 cubic metres a day will be removed, and at the beginning 
of next year from 12,000 to 14,000. 


On Saturday, Jume 9th, Messrs. Oswald, Mordaunt, and Co. 
launched from their shipbuilding and engineering works, South- 
ampton, a fine large screw steamer of 4800 tons, named the Bittern, 
of the following dimensions: Length, extreme, 395ft.; breadth, 
44ft. 3in.; depth of hold, 33ft. The engines, by the same firm, are 
to be of 3000 indicated horse-power, having cylinders of 46in. and 
90in. and a stroke of 60in. She has two doubled-ended main 
boilers, with a working pressure of 100 Ib. 


A RIOT occurred at Troy, New York, on Monday afternoon. A 
Times telegram says the owner of a foundry having discharged the 
moulders, the latter were replaced by non-union men, the owner 
arming the new comers for their protection. The non-unionists, 
on visiting a saloon, met the discharged workmen. All had been 
drinking. A quarrel ensued, ending in a pistol fusillade. One 
man was killed and two were wouaded. The police captured the 
ringleaders, and the mob made efforts to lynch them. 

THE feat of transporting three large boilers, weighing 45 tons 
each, from Baltimore to Philadelphia, by way of the Delaware and 
Chesapeuke canal, is attracting some attention. The boilers were 
made by a Baltimore firm for the American Steamship Company, 
and their transportion was undertaken by Messrs. Robt. Patterson 
and Son of Philadelphia. The boilers are being conveyed on a 
400-ton barge ballasted with 150 tons of coal. The task of placing 
them on the deck of the barge was attended with iderable diffi- 
culties, and some 24 days were occupied in accomplishing it. 

AccoRDING to the German press, the technical authorities in 
connection with the Austrian Government have successfully 
applied portable electric lamps to the internal illumination of the 
revolving towers which are being constructed in the outworks of 
the harbour of Pola, the chief station of the Austrian navy. This 
circumstance puts an end to the difficulty which has existed of 
finding a means of lighting the interior of such towers, which con- 
tain large pieces of ordnance within a limited space. The lam 
invented by Dr. Puluj, of the Vienna University, has been modifi 
in such a way as to afford a safe and convenient mode of illumina- 
ting armed towers, powder magazines, mines, &c. A very small 
galvanic battery being employed, the apparatus can be used even 
where the space is very limited. 

At the Kénigsberg Electrical Exhibition, Herr Huber, of Ham- 
burg, has been displaying with success the principal features of his 
system for illuminating the course of a vessel at sea. Two masts 
have been erected and fitted with the necessary appliances for 
showing the method of using his sea-lamps. A fundamental prin- 
ciple of his system is that no portion of the ship must be lighted 
by the electric lamps, which are solely used for illuminating the 
water way or the adjacent coast, and can be turned in any given 
direction. The appliance is not automatic, but is worked by the 
ship’s officers, so that its construction is simple in its nature. The 
Ostpreussische Zeitung remarks that Herr Huber’s system is more 
effective than any method previously introduced for throwing over 
a certain distance the rays of a light at sea. 


THE press of the Continent has lately given prominence to the 
discovery made by M. Turpin, a Parisian chemist, of a new 
explosive substance which is called panclasite. In addition to 
having specially powerful explosive properties, it has one notable 
advantage over other analogous substances in not being affected b: 
concussion. It is made by the combination of two liquids, whic 
can each be transported separately like ordinary chemicals, and 
need only be pied when the explosive material is about to be used. 
It can be used in its liquid form, or can be absorbed by a porous 
earth in the same manner as dynamite is prepared. 1t does not 
freeze. At Cherbourg experiments have been made with this 
substance upon slaty rocks containing quartz and also upon old 
cement work. The report of the engineers was, according to the 
Deutsche Bauzeitung, highly favourable as to the properties of the 
new explosive material. 

A CAROLINA journal says that a small farmer in Rowan has had 
a sorghum crop on seven and a-half acres of land which yielded 
over 2200 gallons. Allowing for shrinkage, the income from this 
crop was double what it would have been from the same acreage of 
cotton. Sorghum can be made from some varieties of the sorghum 
cane. The last American census report showed that 509,731 Ib. of 
sugar had been made in 1880. The amber cane has yielded asmuch 
as 65 lb. of sugar to the ton, and can be made to yield much more. 
As sugar and molasses are the heaviest items of importation im 
the United States, amounting in 1881 to 88,000,000 dols., on which 
the country paid a tariff of 47,000,000 dols., making the aggregate 
cost 135,000,000 dols., it is obvious that a profitable field is here 
open to tillers of the soil. At the low yield of 65 lb. to the tom 
the manufacture is remunerative, but if improved machinery can 
bring out a yield of 100 Ib. to the ton, it will be better than a gol@ 
or silver mine. The maple sugar industry is also now one of con- 
siderable importance in some of the eastern and a few western 
States. Vermont is probably tke largest producer, and it is esti- 
mated that in that State alone the production last year amounted 
to as much as 35,000,0001b., or upwards of 15, tons. The 
quantity protnord outside the State of Vermont is placed at 5008 
tons, making a total of 20,000 tons of pure maple sugar. But it 
is remarked that this does not represent the quantity annually 
sold, “the inventive genius of the age having discovered clever 
imitations which have all the —— and flavour of the genuine 
article, and which satisfy the demand at a remunerative price.” 
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ROSE, DOWNS, AND THOMPSON’S FISHING SMACK CAPSTAN. 
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CATOR'’S ALARM BUOY. 


MACHINERY AT THE FISHERIES EXHIBITION. 
THERE is now a little more to be seen of the machinery 
at the Fisheries Exhibition, but there is much more which 
deals with fish after than before being caught. Steam 
trawling smack machinery is, however, exhibited by seve- 
ral makers, and we now illustrate a set, as shown by 
Messrs. Ruston, Proctor, and Co., of Lincoln. Our 
engravings—see pages 449 and 453—show a transverse and 
longitudinal section of part of a trawling smack fitted with 
capstan, engine, q ing and tanks, as exhibited. 
The engine is direct-acting vertical, mounted on an inde- 
pendent standard of unusually good form, simple and 
strong, and carried by the same plate as the boiler. This 
is more clearly shown by the engraving, 449. Ithas 
two cylinders, each 5in. diameter, and 8in. stroke, in one 
piece with the steam chest, and arranged with the valves 
accessible on the removal of one cover without disturbing 
any other joints, The crossheads are of malleable iron 


fitted with steel gudgeons, and the reversing motion, or 
means of reversing, consists of a modified Wilson excentric 
and sheave arranged so that by locking one bolt the 
excentrics are both set. The crank shaft is of steel, bent 
from a bar. The bed plate is of strong box pattern, with 
slide bars and crank shaft pedestals cast on it, the cylinders 
a Sone toa vertical planed facing at its u end. 
The boiler is 7ft. in height over all, inclusive of ashpit, 
and 3ft. in diameter, the shell being 0°375in. thick, of 
Staffordshire iron, double rivetted in the longitudinal 
seams. The fire-box is also of 0°375 plate, of best best 
iron, with two cross tubes of Lowmoor or Bowling iron; 
the uptake of the same quality, ;7,in. thick, taken through 
the steam space, and is constructed for a working pressure 
of 801b. per square inch. It has been found necessary to 
fit these boilers with lock-up safety valve, with easing 
lever, as trawlers seem to be sometimes reckless. Generally 
the engine is capable of working up to 8 to 10-horse power ; 


every part is made well, and of a form to give no trouble, 
The gearing consists of a lay shaft and two pedestals, vertical 
shaft, step and upper bearing, a bevel wheel and pinion, 
gear ring for capstan, and pinion to drive it, and a cover 
to protect these. The capstan is arranged to give four 
different is, and the head is always fixed. By hand 
three s may be earek wie J three different powers, 
and one by steam. The s shown are of wrought iron, 
of 800 to 900 gallons capacity together, and made to fit the 
ship, for supplying the boiler with fresh water, and holding 
enough for a fortnight’s consumption, with little or no use 
of sea water. 

The Vulcan Ironworks Company, of Hull, also show a 
set of fishing smack tackle, with a well-arranged vertical 
engine, having a pair of cylinders 4’bin. in diameter, with 
9in. stroke, and with the steam ehests outside for easy 
access, an arrangement which just permits the use of a 
bearing between the two cranks, One would have thought 
that a single cylinder engine would have done for this 
work, The engine crank shaft is connected to the ca 
shaft by means of a modification of Bagshaw’s friction 
clutch, already illustrated by us, which is not a cone and 
has not its objections. The Vulcan Company also exhibits 
capstans of several forms and with several purchases or 
speeds. 


CATOR’S ALARM BUOY—END VIEW. 


Messrs. Rose, Downs, and Thompson, of Hull, are large 
exhibitors of this class of machinery, and have, amongst 
other things, two sets of trawling 
gear, and winch, with several epee, and to work y hand 
or steam. They also show the hand windlass which is 
illustrated by the annexed engraving. From this it will 
be seen that the capstan is worked by a worm on the 
handle spindle, and worm-wheel on the capstan barrel. 
When it is required to work this capstan by steam, a cog 
ring is fitted to the lower part of the barrel, and the two 

ins in the head taken out. The rack is provided with a 
Jouble set of teeth, by which the capstan may be 
made fast or loose either way, the rack pawl being 
a bolt dropped in one or other of the holes in the 
base. The same firm exhibits a wire rope trawling 
winch with automatic laying-on gear, and a Ray’s 
patent main sheet buffer, which comprises a sheaf block 


HALL’S COLD AIR MACHINE. 


attached by a universal joint to a volute spring, so that 
while the spring absorbs impact shocks thrown upon the 
main sheet rope, and has a range sufficient to prevent break- 

on most occasions, while it is free to turn in all direc- 
tions. One of the sets of trawling gear consists of a verti- 
cal boiler and engine cee Gem 4in, by 7in., and a wind- 
lass like that just described, while the other set consists of 
similar boiler with cross tubes and engine with cylinders 
5in. by 8in., and a winch with three speeds, and worked 
by ordinary, but covered, gearing. With this winch the 
head carrying the hand revolves when the winch is 
worked by steam. Attached to this set is arranged a light 
piece of shafting to work a dandy for bringing in the bridle 
of the net. Messrs, Rose, Downs, and 7, Sewbeanl also 
show an iron revolving dummy, to take the place of the 
fixed wood dummy, and thus — the wear of ropes 
and rather frequent renewal of dummy. This is made so 
that by the short movement of a lever the dummy is free 
to revolve, as when warping in shooting the nets, and by an 
equally short movement the dummy is fixed as when 

uired to haul on. 

essrs. H, J. and C. Keymer, of Great Yarmouth, also 
exhibit two sets of steam trawling tackle. In arrangement 
theirs differs from those yet described, and from a similar 
set which is exhibited by Mr, A. Dodman, of King’s Lynn. 
In one set Messrs. Keymer place the engine—a horizontal 
—and shafting on one — bed-plate and connect the 
vertical shaft which drives the winch by a friction clutch, 
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which is on the vertical shaft and driven by bevel gear on 
the crank shaft, the boiler being placed in the corner of 
the L bed-plate. Another arrangement exhibited by this 
firm places a horizontal engine on the top of a short 
vertical boiler, the chimney of which goes up from one 
side, while the winch is directly over the top of the boiler. 
This arrangement secures economy of space, but it is cer- 
tainly at the expense of accessibility. The engine on the 
top of the boiler is not a nice thing to get at, squeezed as 
it is between deck and boiler top. Again, the boiler being 
short, the loss of heating surface has to be made up by 
using a less simple form, which for such a is a loss, 
and employing a pot in the fire-box which has a lot of small 
tubes in it. It is not quite so clear, moreover, that an 
arrangement which places the chimney so close to the 
winch is a — one. Mr. Hindley, of Bourton, Dorset, 
shows several small engines with simple hauling gear. 

Messrs. the Bell-Coleman Company exhibit a cold air 
machine driven by an 8-horse power gas engine. Messrs. 
Haslam, of Derby, Messra. Siddeley and Co., and Messrs. 
Siebe and Gorman, are also exhibitors in this class, the air 
compressor of the latter being driven by a 6-horse power 
gas engine at about 200 revolutions per minute. 

Messrs. J. and E. Hall exhibit one of their “Z” size 
cold dry air machines in operation. It is driven by a belt 
from a 2-horse power “Otto” gas engine, and will preserve 
14 tons of meat, or its equivalent of fish, poultry, 
butter, &., at a low temperature, the cold air bei 
duced by the compression and subsequent expansion of air 
only, It is very simple in construction, and, as will be 
seen from the annex mg ay being very com; it 
is a for fish or meat stores, hotels, and 
dairies, air compressing and expanding cylinders are 


FRESH WATER 


SECTION 


placed opposite each other on a-cast iron base, and are 
inclined towards the shaft at an angle of 45 deg., so that 
the connecting rods, which work in trunks, engage on one 
crank pin above, the crank shaft being supported by 
cast iron frames. The arrangement gives a compact 
machine, all the working parts being easily accessible. 
The “A A” size machine, also ibited, will pre- 
serve 28 tons of fish or meat, &c., at a low temperature, 
and is as compact as the former machine, occupying a 
floor space of only 3ft. Gin. by 4ft. 10in., and is intended 
for use on fish carriers and trawlers. The machine is 
— with a steam cylinder on the same bed plate, so 
that the machine and motive power are combined, or it is 
constructed with a driving pulley instead of a steam 
cylinder, so that it can be driven from any source of 3}- 
horse power. 

Messrs. Abbott and Co., of Newark-on-Trent, exhibit 
amongst other things one of Sharpe and Palmer’s vertical 
— boilers, to we refer 

eaccompanying drawing illustrates r’s Oy, 
one of which is on cierat the Fisheries Exhibition. Of 
the same kind nine are now in use by the Govern- 
ment. They are towed astern of a ship, and the 
screws are made to rotate by the action of the water. A 
reciprocating motion is communicated to the clapper of the 
gong by a pinion on the screw shaft which gears with a 
wheel carrying some cam projections. A vessel ane g| 
up astern may ascertain the speed of the vessel in front 
her by counting the number of beats per minute made by 


the gong. They are intended to be used during fogs, and | *¢°tio 


are especially applicable to men-of-war moving in squadron. 
Our engraving ofall other information 
it conve: 
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FLEXIBLE CARBONS AND CARBON BATTERIES. 

THE letter of Mr. Shearer, which we have published, recalls 
attention to flexible carbons for arc lighting. They were first 
suggested by Mr. Harrison, the inventor of the well-known mer- 
curial incandescent lamp, about five years ago. The subject has 
since been taken up by Mr. Frederick Varley, and experiments 
have been made, some of which we have seen. We may add 
that none of these have been made with a lamp, and, indeed, no 
lamp yet exists in which the flexible carbons can be burned save 
in a temporary way. Mr. Shearer states, it will be seen, that 
the flexible carbon has been burned in an ordinary arc lamp, but 
we have not witnessed the experiment. For the following par- 
tieulars we are indebted to Mr. Frederick Varley, of the Mildmay 
Park Telegraph Works, London, who has effected the manufac- 
ture and use of thick flexible carbons for are electric lights. The 
flexibilty of carbon in fine filaments is abundantly manifest in 
the thin single fibres used in incandescent lamps; Mr. Varley 
claims to be the first to conceive and carry out the idea of 
using thick bundles of filamentary charcoal for are lamps, and 
to test the value of the plan. On the same principle, by 
carbonising lengths of linen driving band, he also makes carbon 
elements giving, he states, an unprecedentedly large surface for 
storage batteries, 

He begins by selecting a lengta of driving band, or of cotton, 
jute, or hempen cords ; the more tightly the fibres are woven or 
plaited the better. The material selected is soaked sometimes in 
petroleum, and sometimes in earth-wax or crude ozokerit, so that 
as heat is applied, what water may be in the fibres is first driven 
out, and the chamber is filled with hydrocarbon vapour before 
the charring begins. This vapour also soon absorbs all the 
oxygen which may be in the converter, and the vapour itself 
assists in depositing carbon, which by cementation increases the 
electrical conductivity of the final product: In some cases the 
fibres are first treated with caustic alkali, followed by diluted 
sulphuric acid to change them into vegetable t ; this 
method tends to solidify the carbons, and to reduce their flexi- 
bility somewhat. 

The cylindrical plumbago converters A, commonly used by Mr. 
Varley, are 14in. deep by 10in. in diameter. The fibrous matter 
to be carbonised is placed in one of these 
crucibles, after being well soaked in petro- 
leum oil. A stream of common coal gas 
flows down the pipe B. The lower end 
of this pipe is 1}in. from the bottom of 
the crucible. The outlet pipe D carries 
the inflammable gaser to the bottom of 
the furnace, where Fk: combustion they 
help to heat the cruc ‘e. The latter is 
covered with Stourbriage clay, to protect 
it somewhat from destruction by the 
heat; its cover is luted on with the same 
clay. The fibrous matter is then sub- 
jected to intense heat—that is to say, 
to a heat sufficient to soften wrought iron, 
and to cause it to begin to run—for ten 
hours, after which the furnace and crucible 
are left to cool. ience has recently proved that to obtain 
thick flexible carbons of uniform conductivity, the heat should 
be uniform all round the crucible. The brushing away of the 
exterior surface cementation particles of the carbons promotes 
uniformity of conductivity when the carbonising has been 
unequal. 

The arc lights produced by these carbons have, Mr. Varley states, 
several peculiarities. In the first place they present a disc of light 
of appreciable diameter, so that the light among other electric 
lights has the apparent dimensions of a planet among stars. The 
light is not so rich in chemical rays as that produced between hard 
carbons; hence its lighting effects are somewhat less cold and 
ghastly. In nearly all cases it is silent, except at the moment - 
contact is made, and is free from the hissing due probably to the 
tearing away of the particles of the hard carbons under the action 
of the current. A large lamp worked with the too low battery 
power of a few Bunsen’s cells at some experiments made a noise 
nowand then something likethe “cry” of the diamond whendrawn 
over glass. Another peculiarity is that the carbons burn away with 
flat ends, instead of the a cup and cone. Mr, Varley thinks 
it probable that the cups and cones are nevertheless there, but 
in minute form at the ends of the fibres; still under the micro- 
scope the ends of the partly consumed fibres appear to be flat. 
A further and commercially significant peculiarity is that an 
unprecedentedly long arc can be obtained with low battery power, 
and that the resistance of the arc is low. The large area of the 
flame causes the action of a magnet upon it to produce a great 
deflection, and in ordinary working flame-like projections from 
the upper part of the are are frequent. In fact, with flexible 
carbons nearly all the light comes from the arc itself. 

Mr. Varley informs us that he has obtained the following 
remarkable experimental results, and says that he can show them 
to experts :—(1) With the direct current: jin. diameter of 
carbon; watts, 1030; candle power, 4693; total candles per 
horse-power, 3399 ; total candles per watt, 44. (2) With the 
alternating current : s’:in. diameter carbons; 154 watts; candle 
power, 69; number of subdivisions per horse-power, 48; total 
candles per horse-power, 3312; total candles per watt, 44. He 
is enthusiastic enough to believe that his system of electric light- 
ing will cost one-sixth the price of gas. At all events a prima 
facie case is made out for investigation. 

Mr. Varley’s accumulators consist of elements made of a length 
of driving band closely rolled up in volute form and then carbon- 
ised ; the area of surface then presented by the carbonised fibres 
must be enormous. The cells of the accumulators are charged 
with a saturated solution of two parts of sulphate of zinc and one 
part of sulphate of manganese, with a small quantity of sulphate 
of mercury to prevent local action on the deposited zinc. In 
charging the storage battery, metallic zinc is deposited on one 
carbon pole, and binoxide of manganese in electrical continuity 
on the other; the latter when in use becomes the hydrogen 
absorbing pole, whilst the former absorbs the oxygen ; in fact, a 
zinc and carbon battery is formed, with increased potential. 
Mr. Varley is still making investigations. with this battery. 
Most of his experiments hitherto have been made with carbon 
rolls placed fin. apart ; the rolls are 7in. in diameter and 1jin. 
wide ; the length of carbonised driving band in each roll is 36ft. 
He has now begun experimenting with larger plates. : 


— 


SmoKE ABATEMENT.—The Duke of Westminster has intimated 
to the Council of the National Smoke Abatement Institution his 
intention to contribute £500 to the Smoke Abatement Fund opened 
a few days since. 

SourH KENSINGTON MusruM.—Visitors during the week ending 
June 9th, 1883 :—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 9049; mercantile marine, Indian 
ion, and other collections, 3628. On Wednesday, oop 
and Friday, admission 6d., from 10 a.m. to 6 p.m., Museum, 2134 ; 
mercantile marine, Indian section, and other collections, 1033, 
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NOTTINGHAM WATER AND GASWORKS. 

Ar the invitation of Mr. M. Ogle Tarbotton, M.L.C.E., borough 
engineer of Nottingham, and of the mayor of that town, Mr. 
Leonard Lindley, the Council and a few friends of the Society 
of Engineers visited Nottingham last week, where they were 
conducted over the several extensive waterworks, gasworks, and 
other works of interest in and near the town. Other visits had 
been arranged by Mr. Tarbotton, but although the visitors arrived 
in Nottingham on Wednesday evening and did not return until 
Saturday, time did not permit of the trip to the new sewage 
farm and the Radford gasworks which had been proposed. On 
Thursday morning the party drove to the new pumping station 
at Papplewick, about two miles south-east from Newstead Abbey. 
Here works are in an advanced stage for a considerable addition 
to the water supply of the Nottingham district, which is a very 
large one, new wells have been sunk, and drifts made in the new 
red sandstone about half-way between the water-bearing and 
water-holding valleys of the river Leen and the Dover Beck, and 
it is expected that about four millions of gallons will be got 
here, instead of the one million gallons which are now 
obtained from the present well near the new station, ind which is 
temporarily worked by a compound horizontal differential engine 
by Messrs. Hathorn, Davey, and Co. This station is six acres in 
extent without the reservoir, and has the highest elevation of ail 
those supplying the town. The Papplewick reservoir is about 
seven miles from Nottingham, and occupies about four acres. 
It holds 1,527,121 gallons, was built in 1880, and receives 
water from the weil at the Bestwood pumping station. Its top 
water-line is 440ft. above Ordnance datum, or about 3914ft. above 
the town datum. Adjoining the reservoir is a stand pipe which 
increases the available head to 500ft. above Ordnance datum. 
The yield of the wells has been increased by means of drifts, and 
there seems every probability that a supply will now be obtained 
which will be sufficient for many years. All the wells for the 
Nottingham supply are in the new red sandstone, and are carried 
to or near the clay which overlies the magnesian limestone, or 
semi-marble of the Permian formations. The engines for this 
new station are to be of the beam form, and will be remarkable 
in design and finish. The boilers are by Messrs. Galloway and 
Co., and are now being delivered. The area supplied by the 
various works at present possessed by the Nottingham Corpora- 
tion is 41,084 acres, or 64°2 square miles, and for this there are 
five completed principal waterworks. 

Previously to 1825, Nottingham was supplied from the river 
Leen, but this source gradually became impure, in consequence 
of the extension of the manufactories, and the sewage and other 
refuse of the population on the line and upon the watershed of 
the river in the vicinity of Nottingham. The Leen supply was 
therefore abandoned, and “The Company of Proprietors of the 
Nottingham Old Waterworks” established. This company sub- 
sequently constructed what are known as the Scotholme 
Works, the water derived from which is raised at the Castle 
pumping station in Nottingham. About the same period, 1830, 
another company was established, and by it the Trent Water- 
works were constructed. For several years afterwards the two 
compauies existed in customary rivalry. But in the year 1845 
the two companies were fused under an Act, and the late “ Not- 
tingham Waterworks Company” was established. The last- 
named company carried out all the extensions and improvements 
in the works and plant up to the time of the transfer to the 
Corporation. The works now existing, and which are capable of 
affording supplies of water, are as follows :—(1) The Scotholme 
Works, at Basford; (2) the Trent Works, near the Trent Bridge ; 
(3) the Park or Sion Hill Works, at Rope-walk-street ; (4) the 
Bagthorpe Works, at Basford; (5) the Bestwood Works, in 
Bestwood Park. Some account of these will be of interest. 

The Scotholme Works were formed about the year 1830, and 
consist of an estate of about 9} acres of land at Scotholme, near 
New Basford, where the underground springs of water are 
collected, stored, and afterwards discharged into a cast iron main 
pipe, which conveys the associated streams by gravitation down 
to the Castle pumping station in Nottingham. The springs at 
Scotholme issue from the lower Bunter beds of the new red 
sandstone, and are initially of a clear, bright, and fairly pure 
character. In a report drawn up in 1881 for the information of 
the Waterworks Committee, Mr. Tarbotton says they become, 
by their proximity to the river Leen, very much tainted, and if 
not unwholesome, are certainly at times not desirable waters for 
drinking purposes. The amount of water derivable from this 
source may be taken to be from 300,000 gallons daily to 400,000 
ata maximum. When the water arrives at the Castle pumping 
station it is received into a tank, and lifted through a cast iron 
main into the low-level service reservoir at Park-row. The 
Castle station is about 86ft. above Ordnance datum, or 37}ft. 
above borough datum, and consists of a water-wheel, steam 
engine and boiler-house, pump room, superintendent’s house, 
labourer’s house, stables, workshops, and stores. There are five 
ordinary lifting pumps worked by the water-wheel or by the 
steam engine; the water-wheel is actuated by the river Leen 
adjoining, and is equal to about 16-horse power, and the engine ia 
about the same power, and of single cylinder, rotative, beam and 
type. 

The Trent Works contain an area of about 23 acres, u 
of which are situated the collecting drains, reservoir, aiekas 
of the pumping station. The works were completed in 1831, 
and were the first in this country to inaugurate and maintain the 
principle of constant high-pressure service. In consequence of 
the deterioration of the T.ent water this station was given up 
by the late company on the completion of the Bestwood Works, 
and the engine and machinery are now at rest. The water was 
obtained, not directly from the river Trent, but from the gravel 
beds on the north side of the river. These beds lie imme- 
diately upon the Bunter sandstone rock, and by means of 
brick filter tunnels, laid in the gravel, the water was 
conveyed to the rectangular storage reservoir. From the latter 
it was raised through a cast iron main to the Park-row reservoir. 
The engine house floor level is about 88ft. above Ordnance 
datum, or 39}ft. above borough datum, or about 204ft. above the 
summer level of the Trent. The engine is of single cylinder, 
rotative beam and condensing type, and of about 40-horse power 
nominal. There is a pair of pumps, lift and force, and the main 
from the works is 15in. diameter. With certain renovations, the 
engine and pumps might run on for many years to come, as the 
principal parts are of good material and of simple construction. 
The volume of water obtainable at the Trent Works will vary to 
some extent with the height of the adjoining river, but is about 
600,000 gallons daily. The river Trent, from certain causes, is 
now subject to fluctuations in level, and by the provisions of the 
Act of 1845, it is not lawful “to take or use any water out of 
the said river Trent, except at such times as the said river Trent, 
in the navigable channel thereof, shall exceed the depth of 3%in. 
perpen jicular in water, and so as not to occasion any diminution 
in such depth.” 

The Park or Sion Hill Works were established about 1850, and 
consist of a small compact and ornamental pumping station, 
where the water js obtained from wells sunk in the Bunter beds 


of the new red sandstone formation. There are two wells, one 
under the engine about 7ft. diameter and 240ft. in depth, and 
the other a little distance from the pumping shaft; the two are 
connected by a drift, and one or more bore holes are sunk at the 
bottom of them. The engine is of Cornish type, and of 60-horse 
power nominal; the pumps consist of a double lifting set and a 
single forcing set, usually at work twelve hours per day, but 
there appears a sufficient supply of water to enable them to be 
kept continuously pumping. The engine-house floor is about 
266ft. above Ordnance datum, or about 217}ft. above borough 
datum, and the water is forced from the well through a 12in. 
main, which extends to Belle Vue reservoir. The water usually 
pumped at these works per day of twelve hours is from 400,000 
to 450,000 gallons, but the available yield of the well may be 
estimated at from 850,000 to 900,000 gallons daily. 

The Bagthorpe Works, Basford, were established in the year 
1857, and extended in 1868, and constitute the sheet anchor of 
the water supply of Nottingham. The wells from which the 
water is obtained are most constant and prolific, and Mr. 
Tarbotton says may be taken to be one of the most successful and 
wealthy sources of the water yield that the Triassic series of this 
country afford. The works are situate in a deep hollow to the 
north of the Nottingham Forest, and in the heart of the Bunter 
beds of the new red sandstone. The area of the land occupied 
is about 34 acres, and the works comprise two engine and boiler 
houses, workshops, two engineers’ houses, cooling pool, &c. 
There are three wells, each about 110ft. deep ; the first was the 
temporary or pilot well, about 9ft. diameter, and is the one from 
which the bulk of the water is derived ; the second is under the 
engines in the first erected house, and the third under the large 
engine in the No. 2 engine-house. The pumping wells are ‘each 
about 2lft. by 7ft., and all three wells are connected at the 
bottom by a drift, on the floor of which are bore holes about 
75ft. deep. The No. 1 engine-house contains a pair of compound, 
expansive, rotative, and condensing pumping engines, each of 
about 60-horse power nominal, and No. 2 engine-house contains 
a large pumping engine, single cylinder, expansive, rotative, and 
condensing, of about 80-horse power nominal. All the engines 
are of beam type, and each engine actuates a set of lifting pumps 
which raise the water from the well to the surface of the ground, 
and a double set of forcing pumps which drive the water to the 
several reservoirs. The large forcing sets deliver the water into 
the Park-row or BelleVue reservoirs, and the smaller ones into the 
high level reservoir on Mapperley Plains over the small stand 
pipe there. Each engine-house has a boiler-houseattached, and in 
each boiler-house are four Cornish boilers. The engine-house floors 
are about 169ft. above Ordnance datum, or about 1204ft. above 
borough datum, and from these works a line of cast iron pump- 
ing main, 18in. diameter, extends through New Basford to the 
Park-row reservoir, also two lines of pumping mains, 18in. and 
16in. diameter respectively, extend to Belle Vue reservoir, and a 
third line Sin. diameter extends to the reservoir on Mapperley 
Plains ; comparatively few services are taken off these pumping 
mains. The mains outside the works are so arranged that by 
means of valves the water can be pumped in any required direc- 
tion. The large engine is usually at work all through, viz., 168 
hours per week ; the two smaller ones, except in times of dry 
summer weather—or winter frost, when the leakage, or rather 
waste, is high—are only running about twelve hours per day. 
The volume of water pumped daily at the Bagthorpe station is at 
least 2 million gallons, more frequently 2} million gallons. The 
full capabilities of the well have, perhaps, never been exactly 
determined, but no doubt 24 to nearly 3 million gallons per day 
may be raised. 

The Bestwood Works are situated a little beyond the fifth mile- 
stone from Nottingham, on the Mansfield road, and were com- 
menced about the year 1871. They are the last constructed 
works of the late company, and occupy a site of about 6 acres. 
The water obtained here is also from the Bunter beds of the new 
red sandstone, and of remarkably pure and good quality, and of 
comparative softness. There are two wells, the temporary or 
sinking well, and the principal well under the engine. Both 
wells are about 176ft. deep, and connected by a driftway about 
8ft. or 10ft. wide and high. There is also a short raking adit— 
about 50 yards long—extending from the original well in a 
northerly direction. From the wells and the bore holes in the 
drift and adit the water is derived to the extent of about 
1} million gallons, at a minimum, to 13 million gem at a 
maximum, per day. The wells are about 21ft. by 7ft., and the 
bore holes are 4in., 6in., and 12in. in diameter, and extend to the 
base, or nearly so, of the triassic beds or the upper measures of 
the Permian formation. The works, designed by Mr. Hawksley, 
embrace a handsome engine and boiler-house, sheds, mechanics’ 
shops and stores, also two enginemen’s houses, cooling pond, and 
the usual appurtenances of a large pumping centre. The grounds 
are well laid out, walled in and planted, and the establishment 
presents all the characteristics of a first-class water pumping 
station. There are two large and remarkably expensively finished 
pumping engines, each of about 125-horse power nominal, of 
single cylinder, 50in. by 96in., expansive, rotative, condensing 
and beam type, and each engine raises the water from the well 
by means of powerful lifting pumps, to the cistern at the level 
of the ground or thereabouts. From thence the water is driven 
by ordinary forcing sets to the reservoirs at Red Hill and 
Papplewick. There is a commodious boiler-house behind 
the engine-house, containing two batteries of three well- 
appointed Lancashire boilers, 6ft. 6in. by 30ft. in length, 
and the coal and other stores are conveniently adjacent. The 
boilers are built over with brickwork and are connected together 
in two sets by large horizontal steam chests connecting three 
boilers. The engine-house floors are about 311ft. above Ordnance 
datum, or about 262}ft. above borough datum, and there are two 
lines of pumping mains to Red Hill reservoir, each 18in. in 
diameter, and one line of 18in. main to Papplewick reservoir, 
situate about two miles to the north of the pumping station. 
The engines, one or other of which is continuously pumping at 
about 12°5 strokes per minute, raise about 9000 gallons per hour 
or 122 gallons per stroke. The lift, 200ft.; and force 90ft. The 
engines at these works are of enormous size compared with the 
work done. They were built by Messrs. J. Whitham and Son, 
Leeds, to Mr. Hawksley’s specification, and cost £16,000. .The 
pair of diagrams in the next column are taken from the engine seen 
at work on Thursday the 7th inst. In the fine engine-room at 
these works the mayor entertained the visitors at lunch, after 
visiting the new Papplewick. 

Thedaily volume of water pumped for Nottingham may be taken 
tobe as follows: From the Park Works, 400,000gallons ; from Bas- 
ford Works, 2,000,000 gallons; from Bestwood Works, 1,500,000 
gallons; a total of 3,900,000 gallons, but when the new Papple- 
wick Works are completed it is expected to raise this total to 
6 millions; or from 27 to 28 million gallons per week. The 
highest weekly consumption was 34,727,460 gallons during the 
extreme frost in the month of January, 1881. At that time 
Mr. Tarbotton estimated the total available supplies from the 
various sources from the Park Works, 900,000 gallons; from 
Basford Works, 2,750,000 gallons; from Bestwood W: 
1,600,000 gallons; total, 1,250,000 gallons, to which might be 
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added the capabilities of the Trent and Scotholme Works, 
which would make the total daily volume a little over 6 million 
gallons, or say 40 million gallons per week. 

The new works at Papplewick are being constructed in accord. 
ance with the suggestions of Mr. Tarbotton, who made a second 
report on the water supply question in the latter of 1881, 
which showed that the demand was approaching the powers of 
supply. Of these works we shall hope to say more on a future 
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After lunch at the Bestwood Waterworks, the party returned 
to Nottingham, where the very extensive additions to Basford 
Gasworks were inspected. The works here in progress show 
very little fear that electric lighting will reduce the consumption 
of gas, although Mr. Tarbotton, on behalf of the Nottingham 
Council, is busy on the question of the supply of electricity. 
Two very fine holders have just been completed by Messrs. 8, 
Cutler and Son, London. They are 180ft. in diameter inside, 
with one telescopic slide, the lift being 72ft. The rise of the 
crown of the top part is 9ft., and the capacity of the holders is 
1,806,000 cubic feet, the inner lift giving a pressure of 5jin., 
and the outer one a pressure of 8in., or nearly 14in. together, 
The columns are 72ft. in height to the caps which support the 
girders connecting them, which are 4ft deep, making the 
columns about 80ft. in height, with the finials. They are in two 
lengths, connected together and to the base by outside flanges 
and bolts, which are designed with a short vertical rib between 
each bolt, so that their appearance is equally as good as when 
the connection is by inside holts, while the advantage is gained 
of having outside bolts. These gasometers are amongst the 
largest in the world, and are fine pieces of work. 

A very fine retort-house, 600ft. in length, is being constructed, 
capable of supplying three millions of cubic feet per day, the 
present maximum total capacity being ten and a-half millions, the 
area of the districts supplied by the Corporation being no less 
than 139 square miles, some of the gas being sent ten miles. 
Kirkham’s scrubbers are being fitted up in the new works as well 
as tower scrubbers, one of the former being at work at the time 
of the visit, when the temperature of the gas was noticed to be 
68deg. In the exhausting-house Messrs. Gwynne's exhausters 
are used, and here, as elsewhere, the machinery and buildings 
are in splendid order. The new works are being constructed 
the Corporation, and not by contract, and the work is good, an 
does justice to their design, which is, without any pretence to 
elaborate architectural treatment, pleasing and substantial, orna- 
mental relief being secured partly by set bricks, and partly by 
some excellent terra-cotta by the Hathorn Company of Lough- 
borough. Local coal is used with some addition of cannel from 
other districts, the Wollaton cannel not being satisfactory, as it 
requires so much purifying, and the coke being nearly useless. 

In the evening the visitors, together with Mr. Tarbotton, Sir 
Jas. Oldknow, and other of their friends, dined with the mem- 
bers of the Chesterfield and Derbyshire Institute of Engineers 
who had been meeting in Nottingham, Mr. Jabez Church, in 
the unavoidable absence of Lord Edward Cavendish, M.P., being 
in the chair. On Friday the party drove through Wollaton 
Park to the Wollaton collieries, which were sunk in 1878-4 to 
work the two seams of soft and hard coal, the latter, and iower 
by 14 yards, being at a depth of 204 yards. Two shafts have 
been made, one being in use, the hard coal being worked from 
one side the estate, and the soft from the other, as the two 
seams could not be worked under the same area at the same 
time. Both are worked on the long wall system, with a very 
long face. At present about 1000 tons per day are raised from 
the one shaft. The shafts are 13ft. and 12ft. diameter, and are 
tubbed with cast iron, which is under a pressure of about 100 Ib. 
per square inch, due to water, which does not, however, affect 
the workings, as they are everywhere perfectly dry. It was 
remarked that the removal of the coal gradually lowered the 
surface above, and the Nottingham Canal and other surface 
works had been lowered about 2ft., and when the second seam 
is taken out the descent will, perhaps, be doubled. The coal 
is brought from the workings along long roads, hauled by endless 
wire rope worked by stationary air engines underground, 
having cylinders 20in. diameter and 18in. stroke, the air being 
supplied at a pressure of 25 1b. per square inch by a large air 
compressing engine, made by Messrs. J.8. Walkerand Bros., Wigan. 
It is at the surface, and has a steam cylinder 30in. diameter 
and air cylinder 32in. diameter, arranged tandem fashion, 
each having therefore the same stroke of 6ft., and making 25 
strokes per minute. The winding engines, by Messrs. Manlove, 
Alliot, and Co., are capable of raising 130 tons per hour, and have 
cylinders 30in. by 66in. with the usual tappet valve gear. Most 
of the visitors went down the pit and inspected the =e 
and on returning to the surface were entertained at lunch 
Sir James Oldknow, one of the principal owners of the colliery, 
and who afterwards took the party to his lace factory in Not- 
tingham, where he explained to them the machines at work, and 
showed them the use of the several parts by which the patterns 
are produced, including the steel ribbons, through holes in which 
the vertical threads from the beams are threaded, and by the hori- 
zontal movement of which, as controlled by the perforated cards, 
the beam threads are moved to the position of insertion of 
bobbin threads. After taking tea at Sir J. Oldknow’s residence, 
the party visited the Castle Museum, and afterwards dined at 
the George Hotel. Amongst those present were Sir J. Old- 
know, Messrs. Alderman Gripper, Thos. Evans and A. H. Stokes, 
H.M. Inspector of Mines, M. O. Tarbotton, T. Walton, Jabez 
Church, C. Gandon, Arthur Rigg, Robert Berridge, T. H. 
Hovenden, A. F. Phillips, John Waddington, A. T. Walmisley, 
W. Macgeorge, R. P. Spice, Alfred Williams, Charles Horsley, B. 
Reed, and Samuel Cutler. 


ASSOCIATION OF MUNICIPAL AND SANITARY ENGINEERS AND 
SurvEyors.—The northern district meeting of this Association will 
be held at Middlesbrough, Saturday, 23rd of June, 1883, The 
members will assemble at 11.30 in the offices of the Scorie Brick 
Company, Post-office-buildings, Middlesbrough. The follo 
papers will be read and discussed :—Résumé of discussion on 
on ‘‘ Private Improvement Apportionments ;” “ The Status of the 
Local Surveyor,” by T. W. Stainthorpe, Surve ae 
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also the Cement Flagworks of Mr, J, A. Jones, at Middlesbrough, 
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COMPOUND ARMOUR PLATES AT SPEZIA. 


Tu following conclusions from the results of further yo ae 

ments at Spezia with pieces of the steel and compound plates 
fired at last autumn with the 100-ton gun are translated from 
the Revista Marittima, May, 1883:— 

From the experiments made at Spezia in March last against 

ents of Schneider 48 cm, armour plates, it might be con- 
cluded that the metal behaves under test in an analogous manner 
to wrought iron, which at first was generally adopted for armour. 
The resistance to penetration in these plates is gradual, and in 
the metal which surrounds the point of impact there almost 
always appears a ith a , 
quantity of metal of the projectile which has penetrated. More- 
over, the cracks which result from the shot all present a radial 
aspect due to the wedging action of the projectile, and these 
cracks, in the case of great penetration, develope also in the 
direction of the axis of the projectile, and result in a force 
tending to open the plate in the direction of the point struck. 
The penetrations obtained in the trials are somewhat remarkable, 
although inferior to those which would have happened to rolled 
iron plates, for which, according to the Muggiano formula, should 
have shown the guns of 15 and 25 No.1, a result between 23 
and 24 and 32 and 33 cm. respectively. 

It is true, however, when treating of fragments already damaged 
by previous shots from the 45 cm. gun, and struck at times at 
points presenting a great deficiency of resistance, either through 
want of support or from pre-existing cracks, such blows sho 
not be reckoned; but we must consider that other shots have 
been fired against blocks in a good state of resistance, and of 
such relative sizes as toretain the proportion of weight between 
the 45 cm. projectile and the entire plate as tested in November 
last. In such a case the shot may be said to be sufficientl 
significant. At any rate, the continual occurrence of ae A 
phenomena, and their resemblance to those at Ochta, Gavre, and 
at Shoeburyness, give much weight to the information now col- 
lected. With these premises the experiments indicate that in 
firing against Schneider plates, projectiles of 15 cm. had about 
an average penetration of 94 mm., and projectiles of 25 cm., 
No. 1, a penetration of 163mm. The behaviour of the com- 

und is very different from that of the Schneider plates ; the 
ews and the special tenacity of the steel-faced stratum 
tends to produce the breaking up of the most resisting projectiles, 
so that the resistance to the shot, instead of being gradual, may be 
considered almost instantaneous. 

The penetration is, therefore, much less than in the Schneider 
plates, and if we omit the blows upon points already much 
weakened, and by way of compensation those made with experi- 
mental projectiles, which were too weak in proportion to their 
energy, the average penetration is found to be 58 mm. for the 
15a R.C. gun, and 74 mm. for the 25 gun, or 27 and 50 per cent. 
respectively less than in Schneider's. Nor do these figures fully 
represent the advantages as to penetration that may be expected 
from compound plates, since there is still included in the caleu- 
lation the shot with the 25 gun against the Cammell fragment, 
in which, besides being excessively weakened, there was at the 
point struck a diminution of almost 4 cm. in the thickness of 
steel. 


Excluding the result of the 25 cm. No.1 gun, the average pene- 
tration against the composite plates was barely 58 mm., or the 
same as with the 15cm. gun. This is remarkable, since it seems 
to indicate that in the composite plates the penetration remains 
always almost nil, whatever be the calibre of the projectile. The 
superiority of resistance of the compound plates depends cer- 
tainly upon the high degree of hardness of their face, and it 
would appear it is not yet known how this can be given to ham- 
mered armour. But this excessive hardness would become a 
defect if there were not a stratum of rolled iron underneath. In 
fact with plates of one metal only, whenever a very hard quality 
is chosen the penetration of the projectile is diminished ; but, on 
the other hand, most serious consequences arise by having too 
brittle armour. If, on the other hand, the metal is soft, much 
greater local effects are produced. For the plate of one metal 
only, the question is therefore reduced to finding a maximum 
limit of hardness compatible with a structure which is not 
brittle. The data that we have up to the present time are not 
sufficient for judging whether this limit was arrived at with the 
experimental Schneider plates, but we may assume with some 
foundation that it was not far off, since in all the blows struck it 
was remarked that the plates continued to crack for some 
minutes after the shots, an internal crackling being heard, and 
at intervals those metallic sounds which denote the process of 
separation of the metal. 

The cracks in the case of composite differ considerably from 
those of the Schneider armour. Besides those in radial direc- 
tions there were sometimes circular cracks, having their centre at 
the point of impact analogous to those produced in a vitreous 
mass when struck. These cracks by vibrations are, however, very 
slight, and are only found in the steel. The only case in which 
a compound plate cracked completely was when, being imperfectly 
supported, it was subjected to a powerful bending force. One 
last remark seems necessary as to the bruising effects of firi 
upon armour plates of varying degrees of hardness. The meth 
of fastening the plate contritytes in no slight degree to modify 
the resistance that it prezents to the effects of bruising. A plate 
of hard metal supported on a yielding backing is under very 
inferior conditions for resisting the force of the proiectile to 
those of a plate of some non-ductile metal fixed in the same way. 
The former when not fastened in a rigid manner, if struck by a 
projectile, will be subject to a bending force tending to its frac- 
ture, and proportional to the distance between the point of im- 

and the edge of the plate. In the case of armour plates of 


dimensions not fixed in rigidly, whenever the blow takes | him 


place towards the centre the force we have mentioned is very 
considerable. This is why the Experimental Commission has 
wisely proposed a blow in the centre as a test for the reception of 


the plate. With a more malleable metal the reaction | by 


of the plate upon a pliable backing would, to an extent, do away 
with the bruising power of the blow. This difference in the 
behaviour of plates of different hardness depending upon the 
— manner in which they are fixed, has no importance for 
plates intended for ships, since in this case the system of support 
may be considered as perfectly rigid, and therefore absolutely 
favourable to compound armour. 


BOILER EXPLOSION NEAR BARNSLEY. 


On Tuesday last the coroner for the Barnsley district held an 
adjourned inquiry concerning the deaths of two men who were 
injured by the explosion of a steam boiler which occurred at 
the Paper Works of Mr. Thomas Marsden, Smithies, near 
Barnsley, on the morning of the Ist inst. The coronet was 
assisted in his investigation by Mr. Ramsay, from the Boatd of 
Trade office, and Mr. Waugh, chief engineer of the Yorkshire 
Boiler Insurance Company, Limited, was engaged by the coroner 
as an independent witness. The boiler, however, being 
insured with another company, we should ourselves consider that 
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the coroner would have been better advised had he either con- 
tented himself with the assistance of the Board of Trade officer, 
or had engaged an independent engineer having no connection 
whatever with boiler insurance companies or associations, In 
the interests of the public it is most desirable that investigations 
of this nature should be conducted with all possible fairness. 

From the evidence of the several witnesses, it appears that 
the boiler in question — the right furnace crown of which 
had collapsed — was the second in a range of four, and 
was of the ordi Lancashire type, 36ft. long and 7ft. 
diameter, with flue tubes 2ft. 114in. diameter; the thickness 
e end plates were thick, supported longi- 
tudinal and gusset stays. The flues were stiffened wy having 
two angle iron hoops rivetted around the left flue, and two 
similar hoops had also been rivetted round the right flue, but the 
upper half of the hoop nearest to the front end of the latter had 
been removed. The boiler was provided with a pressure gauge, 
one water-gauge glass, two safety-valves, and the other mount- 
ings common to boilers of this kind. The working pressure was 
44 1b, per square inch, and the boiler was insured by the Boiler 
Insurance and Steam Power Company, Limited, Manchester, to 
work at a pressure of 451b. The boiler was extensively and 
substantially repaired a few weeks since, and during these 
repairs it waa partially examined by the inspector of the Boiler 
Insurance Company. On the 29th ultimo, after completion of 
the repairs, and before the blow-off pipe, the feed pipe, and the 
water-gauge fittings were attached, he made an entire examination 
of it, and from the report sent to the firm it appears the boiler 
was then found to be in a generally satisfactory condition. It 
was put to work on the afternoon of the 31st, but owing to one 
of the steam joints on the top giving way, the fires had to be 
drawn, steam let down, and the joint re-made, after which steam 
was again raised, and the boiler coupled with the others, but in 
a few hours afterwards the crown of the right furnace collapsed 
to the level of the bars, rending the plates through the line of 
rivets at the second and third circular seams. On examining the 
boiler after the explosion, the top passage to the water gauge was 
found to be partially choked with deposit, and there had been 
considerable leakage at the joint of the blow-off pipe, which was 
not detected until after the accident. 

There was no doubt in the minds of the scientific witnesses as 
to the cause of the explosion ; the colour of the plates, the form 
they had taken, the deep impression made on the crown plates 
of the right furnace by the brickwork of the bridge as the plate 
came down upon it, and the fact that the crown of the left fur- 
nace was also depressed at one part to the extent of 2btin., all 
pointed clearly to shortness of water, whilst the crown of 
right furnace giving way before that of the left, is accounted for 
by the boiler having been set so that the former was 1}in. higher 
than the latter, and would consequently be a longer time exposed 
to the heat. It appears that the stoker was a steady man and 
attentive to his duties. He may possibly have been deceived, 
however, with regard to the water level as shown by the gauge, 
the passage to which, as stated above, appears to have been 
obstructed, 

The jury apparently considered that no blame was attachable 
to any person, for after a short deliberation they returned a 
verdict of “accidental death,” without any remark as to the 
cause of the accident, there being not sufficient evidence to 
siiow in what manner the boiler had become short of water. 


THE ROYAL SOCIETY SOIREE. 

THE conversazione of the Royal Society, to which ladies are 
invited, was given last week, on the evening of the 6th June, and 
was numerously attended. In the unavoidable absence of the 
president, Dr. Spottiswoode, who was unwell, the visitors were 
received by Mr. John Evans, D.C.L., LL.D., treasurer and 
vice-president. Room V. contained the chief objects of interest, 
and amongst them were new forms of electric shunts, contributed 
by the President for use with currents of high tension and 
large quantity, such as are produced from an induction coil 
excited by an alternating current ; and of especial historical 
interest were the original telephone of Philipp Reis, modelled on 
the human ear, dated 1861; the original telephone shown by 
Philipp Reis to the Physical Society of Frankfort-on-the-Main, 
October 26th, 1861 ; and an original telephone of Philipp Reis, 
with its receiver, dated 1863 — these were shown by 
Professor Thompson. A rain- band spectroscope 
and a star spectroscope with universal slip, and an Academy 
camera, were among the novelties provided by Mr. John Brown- 
ing. Messrs. Tisley and Co. exhibited Maxwell’s mechanical 
model for illustrating the production of induction currents. A 
very interesting contribution, provided by Sir Joseph Hooker, 
director of the Royal Gardens, Kew, were garlands from the 
tombs of Rameses it, Amenhotep I., and Aahmes I. (1000-1500 
B.C.) Some of them are formed of leaves of Mimusops Schimperi 
and petals of Nymphaea corulea and Nymphaea Lotus, sewn 
together with & of date-leaf; others of leaves of Salix 
Safras, with pods and flowers of Acacia nilotica, Sesbania 
Hgyptiaca, and Carthamus tinctorius, and petals of Alcea 
ficifolia. They were sent to this country by Dr. Schweinfurth, 
of Cairo, The buds and flowers of the Nymphaea, though for 
the most part brown, still retain an appreciable quantity of 
colour, which js easily recognisable even after the 
of so many centuries. Two most excellent medallion 
eviews in copper were also shown, by Sir Joseph 

ooker, of Admiral Sir James Ross, R.A., F.R.S., and Sir Jo 

, C.B., M.D., F.R.8, Near them were a number of 
water-colour drawings by Mr, Geo. Barnard, and exhibited by 
. In two rooms there were exhibited a number of excellent 

ph ic landscapes and studies by Vernon Heath, of Picca- 


1882, as seen from Cannes on October 21st and November 21st ; 
and a telescopic view of the transit of Venus at sunset over the 
mountains of the Esterels, at Cannes. In this room also were 
shown specimens cf iron ores from Shetland and Devonshire, 
exhibited by Sir Francis Knowles, F.R.S. 


METROPOLITAN SEWAGE Di1scHARGE.—The Royal Conimission on 
Metropolitan Sewage Discharge met on Tuesday and Wednesday, 
June 12th and 13th, at 8, Richmond-terrace; itehall. Present 


—Lord Bramwell, F.R.S., in the chair, Sir John Coode, Colonel 
C. B. Ewart, ©.B., R.E., Professor A. W. Williamson, F.R.S., 
Dr. de Chaumont, F.R.S., Dr. Stevenson, Mr. James Abernethy, 


F.R,8.E., and Dr. W. Pole, F.R.S., secretary. Further evidence 
was given on the part of the Metropolitan Board of Works, 


JAMES EDWARD McCONNELL. 

‘We announce with much regret the death of Mr. J. E. 
McConnell, which took place at Great Missenden, Bucks, on the 
11th inst. Mr. McConnell’s nameis inseparably connected with the 
history of the locomotive, and his loss has deprived us of another 
of those men to whom the world owes a great deal, and whose 
presence carried the minds of the younger generation of engineers 
back to the past, when difficulties were overcome of which the 
existing generation can form but an inadequate idea. 

Mr. McConnell was born in 1815, and served his apprentice- 
ship to Messrs. Girdwood and Co., of Glasgow, and became there 
a competent workman. He was subsequently appointed foreman 
in the shops of Messrs. Bury, Curtis, and Co., of Liverpool, 
where he may be said to have made his first practical acquaint- 
ance with the construction of the locomotive. We next find him 
with Messrs. Vernon and Co., of Liverpool; and he was subse- 
quently manager of a machine shop in Manchester. 

In 1842, when he was but twenty-seven, his railway career 

began. In that year he was appointed locomotive superinten- 
dent of the Birmingham and Gloucester Railway, which he heid 
until 1847, when he was made locomotive superintendent of the 
Southern Division of the London and North-Western Railway, 
which responsible post he filled for fifteen years—that is to 
say, up to 1862, when he retired from railway life, and thence 
up to the time of his death took private practice as a consulting 
engineer. He was elected an iate of the Institution in 
March, 1845, and was transferred to the class of member in Feb- 
ruary, 1851. He was one of the founders of the Institution of 
Mechani ineers. 
Mr, McConnell gave much attention to the introduction of 
coal as a locomotive fuel, and the peculiar type of double furnace 
boiler which he designed is well known. The Chronicle of March 
the 13th, 1862, contains the following account of the presentation 
of a testimonial to Mr. McConnell on his retirement from the 
London and North-Western Railway :— 

“The officers and workmen employed in the locomotive depart- 
ment of the London and North-Western Railway have just pre- 
sented a handsome testimonial to their late superiuvendent, upon 
his retirement from office. The testimonial consists of an elegant 
and massive silver épergne or candelabrum with cut-glass centre 
dish for flowers, and six branches supporting cut-glass dishes, 
which may be removed for the purpose of holding candles. The 
stem represents the vine with leaves and grapes, beautifully 


the | modelled and arranged ; the base is triangular; on one compart- 


ment is engraved the inscription as given herewith; in the 
second the arms, crest, and motto of Mr. McConnell; and on the 
third a locomotive engine and tender, being a correct representa- 
tion of one belonging to the London and North-Western Railway 
Company. The candelabrum stands upon a very massive silver- 
mounted plateau, with vine ornaments. The other part of the 
testimonial consists of a pair of very elegant silver flower stands, 
with cut-glass dishes, to match with the centre piece, each 

ved with the arms, crest, and motto of Mr. McConnell. The 
following is the inscription :—‘ Presented to James Edward 
McConnell, Esq., C.E., by the officers and workmen employed in 
the locomotive department of the Southern Division of the 
London and North-Western Railway, upon his retirement from 
the office of superintendent, as a testimonial of the regard and 
esteem in which he is held, and of their grateful appreciation of the 

interest he has invariably taken in their welfare.—Wolver- 
ton, March 8, 1862.’ This was accompanied by an appropriate 
address, bearing 1966 signatures. On the occasion of the pre- 
sentation, which took place at Wolverton, the meeting was 
presided over by the rural dean, the Rev. R. M. Russell. In the 
course of the various speeches delivered allusions were made to 
the labours of Mr. McConnell for the welfare of the workmen 
under his charge, and their wives and families, by the establish- 
ment of schools, classes, and other educational means, the 
erection of churches, the foundation of a savings bank, a sick and 
benefit society, and other local institutions, amongst which, and 
not the least important, was the Mechanics’ Institution, the 
foundation stone of which was laid in May last in the presence 
of the directors and principal officers of the company by his 
Grace the Duke of Sutherland.” 


ENGLISH’S BORING «ACHINE. 


At page 456 we illustrate the boring machine used in the 
Channel Tunnel. The engraving is copied from a photograph, 
placed at our disposal by Mr. Thomas English, the patentee of 
the invention. It is an improvement on a modification of Beau- 
mont’s tunnelling machine, patented in December, 1875. In 
that machine a revolving head fitted with cutters is used, and the 
English patent has for its object means for mounting firmly the 
revolving head, and of effecting its step- _ = advance 
as the excavation proceeds. The main ing of the 
machine consists of two parts, The under frame or bed is of 
trough-like form, fitting the lower part of the circular tunnel, 
and having at its upper edges suitable guides parallel to the axis 
of the tunnel, along which the upper part of the framing is fitted 
to slide longitudinally. On the upper frame the axis of the 
boring head is mounted in bearings with gearing and an engine 
worked by compressed air, so as to cause the boring head to 
revolve slowly. The axis of the boring head extending back- 
wards, ‘see A earl and fitted with a piston, the rod of which 

rojects backwards and is fixed at its end to the under frame or 
bed. An air engine works hydraulic pumps, whose throw can be 
varied at will, forcing water into the hollow axis of the boring 
head through a channel provided within the piston-rod, and thus 
causing it to advance while it revolves. When it has advanced 
as far as the length of the guides permits, the gearing by which 
it is revolved is disconnected from the engine, its axis is relieved 
from the hydraulic pressure, and by means of four hydraulic 
jacks projecting down from the upper framing and made to bear 
against the lower part of the tunnel, the whole machine is slightly 
raised. Thewaterunder pressure is then admitted into the annular 
space round the piston-rod, and while the ~ spor frame remains sta- 
tionary the under frame or bed is caused to advance under it, after 
which the lifting jacks being relieved from pressure allow the 
bed to take its bearing in its advanced position, and the boring 
head is again put in motion forwards. The boring head consists 
of two strong radial arms projecting in opposite directions from. 
the axis, each arm having through it a number of cylindrical 
holes to receive tool holders which are clamped therein by keys, 
and any of which can be withdrawn backwards for the purpose 
of repairing or replacing their tools. The cutting tools are so 
arranged as to cut concentric annular chases in the face of the 
rock, leaving between them narrow portions of the material 
which can be readily broken away, or which crumble away while 
the machine is at work. Within the trough hollow of the bed 
are arranged inclined worms which cause the excavated material 
to travel backwards and upwards, so that it is delivered behind 
the machine into trucks, by which it is removed from the tunnel, 
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| aquly, ahd large pho Og ph om modern paintings, published 
by the Berlin Photographic Company, and sent to the exhibition 
Mr, Gerson, of Rathbone-place. In Room IV, were shown a 
ge number of drawings and sketches taken during a few 
months’ visit to the North American States and return by 
Canada and Nova Scotia by the artist, Mr. Alexander Blaikley, 
of Edith-road, West Kensington ; and in Room II. were some 
interesting astronomical views, lent by Dr. C. J. B. Williams, 
one of the oldest living members of the Society, of the comet of 
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IN THE CHANNEL TUNNEL. 


(For description see page 455.) 


ENGLISH’S BORING MACHINE 
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June 15, 1888. 


FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


ARIS.—Madame Boxveavu, Rue de la Banque. 
ASHER and Co., 5, Unter den Linden, 
Booksellers. 


81, Beekman-street, 
TO OORBESPONDENTS. 


*.. In order to avoid trouble and confusion, we find it necessary to 

*tnform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himeelf, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to their destination. 
No notice will be taken of communications which do not comply 
with these instructions. : ‘ 

*,* We cannot undertake to return drawings or manuscripts; we 

*,* All letters intended for insertion in THE ENGINEER, or con- 
taining questions, must be accompanied by the name and address 
of the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications, 

H. B.—We fancy that Mr. D. K. Clark's “ Rules, Tables, and Memoranda for 
Engineers,” will answer your purvose. We are not aware of the existence 
of any b00k by which you could unaided teach yourself high mathematics. 


DIAL TELEGRAPH CASTINGS. 
(To the Editor of The Bngineer.) 


—OCan any reader tell me where I can obtain castings for making 
the AB C type? DN. W. 
Clonmel, Ireland, June 12th, 


STONE DREDGING MACHINE 


(To the Bditor of The Bngwneer.) 
Sr,—Can reader ve sae the of of 
June 6th. 
CONTINUOUS LEAD PIPING. 
(To the Bditor of The Bngineer.) 


§1r,—I shall be to any of your readers who will give me the 
for equirting led piping? E. N. 
Barcelona, June 6th. 


THE BEATING OF SOLENOIDS. 
(To the Bditor of The Bngineer.) 
Sim,—Can any reader tell me whether the heating of solenoid coils 
or ts net alone due to the heating of the core? 
June 13th. Detta, 


HORSESHOE MAGNETS. 
(To the Bditor of The Bngineer.) 


ent 
times their own weight, and I should like to obtain this result if 
a Sara who are the best makers of celluloid in 


Omicron, 


SEPARATING FIBRE FROM COTTON-SEED CAKE. 
(To the Editor of The Bngineer.) 
tell me what 


Half-yearly (ine 
Yearly (including two double numbers) ..  .. 
eredit occur, an extra charge of two shillings and sixpence per annum will 
Tas registered for ahvend. 
Cloth cases for binding Taz Enoiveer Volume, price 2s. 6d. each. 
A complete set of Tae Encineer can be had on application. 
Foreign Subscriptions for Thin Paper Copies will, wntil further notice, be 
received at the rates given below :—Foreign Subscribers paying in advance 
at the published rates will receive Tot ENGinrER weekly and post-free. 
Subscriptions sent by order must be accompanied by letter of 
advice to the Publisher. Thick Paper Copies may be had, if preferred, at 
increased rates. 


Bemitta: by Bill in London. — A Bi Ayres Algeria, 
Gree, Norway, ssa er rats, 
Mauritius, Sandwich isles, £3 50.” 


ADVERTISEMENTS. 

*," The charge for Advertisements of four lines and under is three shillings ; 
Sor every two lines one shilling and sixpence; odd lines are 
charged one shilling. The line averages seven words. When an advertise- 
ment measures an inch or more the charge is ten shillings inch, All 

advertisements from the country must be accompanied by a post-office 
prac ity, rity cannot in an case, 

‘All exeept weekly advertisements are taken subject to this condition. 
Advertisements cannot be Inserted unless Delivered before Six 

o’clock on Thursday Evening in each Week. 

Letters relating to Advertisements and the Publishing Department of the 
Ee to be addressed to the Publisher, Mr. George Leopold Riche; all 

letters to be addressed to the Bditor of Tae EnGINneER, 163, Strand. 
MEETING NEXT WEEE. 

Cuemicat Sociery.—Thursday, June 2ist, at 8 pm.: Ballot for the 
election of Fellows. ‘On Evaporation in Vacuo,” by Professor H. 
M‘Leod, F.R.8S. “Note on H ‘bons from ;” “Note on 
some Substitution Derivatives of. Camphor,” by Professor H. E. Arm- 

, F.R.8. “On the Decomposition of Ammonium Nitrate: an 


Proposed to be Called ‘ Cirro-filum,’” by the Rev. W. 
Clement Ley, M,A.,.F.M.S. ‘Notes on a Second Series of 


Mr. Robert Lawson, 
of Hospitals, 


DEATH. 


On the 11th inst., gf the Woodlands, Great Missendep, Bucks, Mr, 
Jang Eowand in his 68th year, 
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THE VENTILATION OF THE METROPOLITAN DISTRICT 
RAILWAY. 


Ir may be regarded as settled that the ventilators 
erected by the Metropolitan District Railway Company in 
Westminster and London are to be removed. The railway 
company will have to adopt some other means of securing 
the objects to attain which the “ blow-holes,” as they have 
not inaptly been termed, were constructed. Although 
public opinion seems to be unanimous in condemning the 
reve | company and rejoicing in its defeat, we have 
noticed in one quarter a certain desire to make out that 
the oom | company has been badly treated; and it has 
been urged that the real sufferers will be not the railway 
company, but the hundreds of thousands of passengers 
carried over its lines. On this point we think it 
well that no false sentiment should find expression. 
The ventilators are not gone yet, and it is an 
old aphorism, the value of which has always been 
fully appreciated by railway companies, that possession is 
nine points of the law. The Dictrict Company is in 

ion of the ventilators, and no doubt before they are 
demolished a fervent appeal will be made for their pre- 
servation, on the score of the benefit they confer on 
— It is as well that the facts should be kept 
perfectly clear. It is to be borne in mind that we have 
already put them before the worlu, and that our assertions 
have never been contradicted. Nor can it be urged that 
what we have said did not obtain sufficient notoriety. Our 
words were quoted in Parliament as an argument against 
the ventilators, and were suffered to uncontradicted. 
We re-assert now that the ventilators have been put in by 
the railway company in the hope of getting rid by their 
aid of some of the steam discharged into the tuunel by 
the locomotives which do not carry cold water enough for 
condensing purposes; and nothing that the company can do 
if the ventilators are closed will get over this difficulty, 
save providing more cold water. 

It may be taken as proved that a railway company never 
does anything out of sheer good nature. It has been 
forced on the attention of directors that good accom- 
modation attracts traffic, and that handsome, roomy 
carriages, smooth roads, high speeds, and commo- 


could | dious stations are all excellent investments. If the 


companies did not know this, the travelling public would 
have a great deal about which to complain. The ventila- 
tors on the Embankment and in Queen Victoria-street 
have cost, in one way or another, a large sum of money; 
but it wou! | be a mistake to suppose that this outlay has 
been incur d solely to please those who use the District 
Railway. Some time ago it was stated at a shareholders’ 
meeting that people avoided the railway because the 
ventilation was so had; and it has been held by many per- 
sons that the ventilators were put in in order to satisfy the 
public that the ventilation of the line was so much im- 
et that a trip from the Mansion House to Victoria 


a species of pleasure excursion. It is easy to see, | b 


however, that nothing can possibly be done in the way of 
boring holes in the tunnel that would render the atmo- 
sphere clear and sweet ; and the probability is that the 
existence or non-existence of the ventilators does not make 
the difference of one penny in the receipts of the railway 
company. We have already explained that the true reason 
why the ventilators have been put in, is because clouds of 
steam obscure the tunnel from the Mansion House to the 
Temple, and the chances that an accident may occur when 
i cannot be seen until the engines are beside them 
are of course very considerable. If the engines did not 
give out steam in the tunnel nothing would have been 
heard from the railway company concerning foul air. 
It remains to be seen what will be done when the ven- 
tilators are shut up. The company has so persistently 
decried its own work, and so thoroughly denounced the 


»| character of the atmosphere which it provides for its 


customers, that it cannot now leave matters as they are. 
It cannot eat its own words. It is consequently bound to 
ameliorate matters to some extent. Probably the improve- 
ment will be confined to the taking in of a fresh supply of 
water at Kensington. There is a junction there, and 
trains to the City usually wait from one to two minutes. 
It would not be difficult to make arrangements by which 
a couple of tons at all events of heated water might be 
discharged from the tanksand replaced by cold water during 
the short interval we have named. By this means the steam 
in the tunnel difficulty would be effectually obviated. The 
engines making the Earl’s Court trip might fill up at Earl’s 
Court, which they do not do now. The company’s bill for 
water would no doubt be augmented, but this seems to be 
unavoidable, so long as the present absurdly heavy rolling 
stock is retained. A considerable improvement might 
be effected in the condition of the atmosphere if the 
poe ors resorted to the use of well washed coke 
absolutely free from sulphur. For a long time past 
only Welsh coal has been burned on the Metropolitan 
lines ; and while we do not dispute its purity or excel- 
lence, yet we must insist that coal never did, and 
never will, give so clean and pure a heat as coke. With 
this last the presence of ...0t and sulphur ought to be 
quite unknown in the tunnel ; but it is impossible to burn 
coal without the evolution of sulphurous acid gas and 
ammonia, both of which are far more distressing to the 


traveller than carbonic acid or oxide gas. It may be worth 


while too, to point out that —_—— of the air within 


-|the tunnel may be extremely eading. Thus no one 


— through the tunnel on the foot-plate of an engine 
with the wt end of the engine running first, would 
imagine that the air is very bad. The passengers are 
immersed in the torrent of products of combustion poured 
forth by the engine, and sa diluted at all. If the 


sample of gas for analysis were collected in a 
fain. won truth would be 


| 
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but it is inaccessible while the chemist has to deal with 
samples taken in the tunnel long after a train has passed, 
and when dilution iscomplete. If the company obstinately 
adheres to a scant water supply and coal as fuel, but one 
resource remains open, namely, the use of fan ventilation ; 
and probably it might be as well if it turned its attention 
to this expedient without further delay. 


CONTINUOUS BRAKES IN AUSTRALIA. 


We have received from Melbourne a copy of a very 
curious Government paper. It appears that continuous 
brakes—at all events in two forms—have reached Victoria, 
and for some.months the Westinghouse automatic 
and Woods’ automatic hydraulic brake have been on trial 
on the railroads of Victoria. A Board was appointed to 
test and report on the merits and demerits of both brakes, 
and the document to which we refer is this report, and 
the minutes of the evidence taken; and we call ita 
curious document, because the verdict pronounced by the 
Board is flatly opposed to the evidence. The investiga- 
tion, so far as we can gather, seems te have been very 

ing and complete. Not only were trials carried out 
of the kind so well known in this country, but the 
evidence of engine-drivers, firemen, guards, passengers, 
engineers, fitters, and others was carefully taken, and 
minutes of this evidence are appended to the report. The 
trials appear to have been carried out with much care 
and honesty of pu , and the results were uniformly 
in favour of the Waieehens brake. The evidence of 
all the witnesses examined, without exception, is that the 
Westinghouse brake is the best, never breaking down or 
giving the slightest trouble, while the Woods brake seems 
to have failed repeatedly, and caused a good deal of 
worry ; and yet, in the face of all this, the Board recom- 
mend the adoption of the Woods brake as best suited to 
the wants of Victorian railways. 

We have no detailed information as to the construction 
of the Woods brake, but it appears to be substantially the 
same as Barker’s ; that is to say, it is a hydraulic brake, 
water pressure being obtained by an accumulator worked 
by a donkey pump on the engine. The Westinghouse 
brake is too well known to require description here. The 
Board state that the two brakes submitted for their inspec- 
tion were tested by running thirty trips, each trip so 
designed as to illustrate the practical qualities of the brake 
for every-day duty, and the whole of the trials appear to 
have been carried out during January and February, 1883, 
which we need scarcely point out are summer months in 
Victoria. The p e of experiments, and the results 
obtained, do not call here for specialremark. They closely 
resemble what has beer done in England over and over 
again. The whole wcrk done in retarding the train has 
been reduced to foot-tons, and we find, and the Board 
admit, that in all cases the Westinghouse brake was 
better than its rival, For example: for all the experi- 
ments where the speed of the train was under 49 miles per 
hour, the foot-tons of work done per second by the West- 
inghouse brake were 571, 568, 535, 544, 650, 725, 509, 488, 
453, and 478, while under similar conditions of speed the 
work done by the Woods brake in foot-tons per second 
was 730, 470, 486, 451, 492, 607, 481, 548, 434, 416, and 
266. At high speeds the superiority of the Westinghouse 


rake was more strongly marked, its efficiency being repre- 
sented by 751 and 756 foot-second-tons, while the efficiency 
of the Woods brake for the same speeds is represented 
by 540 and 376 foot-second-tons, When the carriages alone 
without engines and tenders were worked, the figures 
for Westinghouse were 359, 556, 551 foot-second-tons, 
whereas the Woods brake gave 212 and 431 foot-second- 
tons. As tothe distances run the figures are yet more 
startling and conclusive. The being ali reduced to 
the common standard of 50 miles an hour, the distances 
for the Westinghouse brake are 898, 437, and 483ft., 
whereas the Woods train under the same conditions would 
have run 1653ft. and 556ft. The reason why for all this 
deserves to be set forth very clearly, and the Board appear 
to have fully mastered this point, and we reproduce what 
they have said on the subject :—“The results of the tests 
made under Clauses 4 and 5 of the second programme 
fully demonstrate that instantaneous contact between 
brake blocks and wheels and instantaneous release of such 
contact are produced equally by both brakes; but the 
results obtained from the trials made under Clause 3 of 
the same programme indicated that, in the Woods brake, 
although ‘instantaneous contact followed application, yet 
the full pressure of contact was not instantaneous, and 
that it was not nearly so rapid in arriving at the maximum 
pressure as seemed to be the case with the Westinghouse 
apparatus, This particular difference appeared to be very 
enerally illustrated by all the other tests made. The Woods 
leaks made contact and began its work instantaneously, but 
did not—by virtue of its design—instant ly apply its 
maximum retarding power, and this graduation of power, 
for the first few seconds of application, seemed to be the 
cause of the contrast ae ge by the Board, and v 
generally remarked by the spectators, between the smoo' 
running of the Woods brake trains and the rough running 
of those with the Westinghouse brake just after the brakes 
were first applied. With the Woods apparatus the times 
occupied in stopping, and the distances run after applica- 
tion, were sacrificed to smoothness of motion, and the 
vention of jerks to ngers. In the Westinghouse 
brake, on the other d, the full pressure of contact, 
between the blocks and the wheels, can be instantaneously 
secured at the option of the driver, and this was done in 
the trials, so as to obtain stops in the shortest distances 
and the shortest times; but such instantaneous applications 
of full force caused very perceptible jerks and shocks— 
sometimes violent—at the moment of application, and 
greatly differing from the smooth action of the Woods 
brake. In the Westinghouse trials, smoothness and easy 
retardation were sacrificed to the times occupied, and the 
istances run in stopping. The Westinghouse apparatus 
can be gradually applied, and in ordinary working this is 
doubtless done. e Woods brake, on the other hand, 
cannot be qelied with greater or lesser forces, at the 


option of the driver; the graduation above spoken 
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of is automatic in its action—so far as the driver has 
control, the brake must be either full on or not on at all.” 
We may add in relation to the foregoing passage that Mr. 
Westinghouse has always insisted that it is essential to the 
efficiency of a brake that the blocks should take hold of the 
wheels at once throughout the length of a train; and that 
the power of ome that force should rest with the 
driver. The fact that the Woods brake worked very 
smoothly would hardly compensate ngers for the 
results of a violent collision ; and it is worth notice that the 
witnesses examined stated that in every-day work the 
Woods brake worked “rougher” than the Westinghouse 
brake, causing, indeed, in many instances, such dis- 
comfort that ngers refused. to travel by the trains 
fitted with it ; but this fact the Board quietly ignore in their 
report. 

e come now to the reasons assigned by the Board for 
rejecting the Westinghouse and recommending the adop- 
tion of the Woods brake. “Simplicity of design, and 
stability of parts, are essential to the endurance, the 
economy, and to the certainty of prolonged action in 
mechanical appliances which move about. Therefore we 
are of opinion that on the structural differences of these 
two brakes a great deal depends, as to which of them is 
the most suitable for the Victorian railways. In looking 
at the question from this point of view, it becomes of the 
first importance to appreciate fully the great difference 
which exists between automatic and non-automatic action 
in continuous railway brakes. In the latter case the 
complete and unqualified control over the motion of a 
train is placed in the hands of the men on the 
engine and the guards in the vans; but in the former 
case a conditional control only remains with these 
men, and the absolute control resides with self-acting, 
irresponsible machinery. So long as that machinery per- 
forms its allotted functions, and no other, all goes well, 
but should it refuse to move with precision, or move when 
not required, all soon goes wrong, and trains most probably 
would in such cases be stopped suddenly, and against the 
intention of the men in charge of them. This may happen 
in busy station yards, or on obscured portions of main 
lines, where collisions may occur with other trains moving 
over junctions or crossings, or with trains following rapidly, 
unaware of the obstruction in front of them. Hence the 
importance of employing machinery in automatic brakes, 
so simple and so strong as will reduce the chances of failure 
toaminimum. Hence, also, the importance of the recom- 
mendation, with which we commenced this report, as to 
the desirability of employing automatic brakes only in 
conjunction with the best block system. We have carefully 
examined the details in the construction of both brakes, 
and we find them in this respect widely different. The 
moving parts of any apparatus are those most liable to 
disorder. The moving parts of the Woods trake appara- 
tus are few, simple, and strong. They are simple in the 
extreme, and in every respect like the common details of 
ordinary pumps or steam engines—easily made and easily 
repaired or replaced. The Westinghouse details, in 
comparison, are numerous, complicated and frail; they 
are very ingenious, but too complex to be kept in order 
by ordinary skilled mechanics not specially trained. There 
are ten moving pieces in the Woods apparatus, all simple 
and strong; and in the Westinghouse brake there are 
thirty-three moving pieces to effect the same purpose, many 
of them complicated and frail. The question before us 
thus seems to resolve itself into a choice between superior 
retarding power, combined with complex mechanism, 
on the one hand, and inferior retarding power, com- 
bined with simplicity of mechanism, on the other 
hand. These conditions have been carefully weighed ; 
and we are unanimously of opinion that the Woods 
brake is, of the two, the most suitable for the 
Victorian railways, especially as we consider that its 
action and its reliability may be further improved by 
very slight modifications in its design and materials, with- 
out in any way reducing its simplicity. It has power to 
arrest moving trains very quickly, as the best results 
obtained from it at the trials sufficiently testify ; but it is 
wanting in uniformity of action, and this, we believe, may 
follow the improvement indicated. There are lesser advan- 
tages by the Woods brake, amongst which may 
be mentioned the ready way in which it shows defective 
joints, by the escaping of water, thus calling for attention 
and remedy. In air brakes serious escapes may occur 
unnoticed, at the expense of economy and utility, unless 
extra cost is entailed for additional and unusual inspection.” 

Now if our readers will turn to Tue Encryzer for 
May 1ith, they will there find data, compiled from 
the returns of the railway companies of Great Britain 
and Ireland to the Board of Trade, which prove in the 
most unmistakeable manner that, no matter what the 
complication of the Westinghouse brake may seem to be, 
it is really in operation one of the most trustworthy 
mechanical combinations ever put together. It is ible 
that such facts as those we allude to have not been brought 
before the Board; but they might, we think, have 
attached some weight to the evidence of facts stated to 
them by their own witnesses. We have carefully gone 
over the evidence, and we fail to find that the Westing- 
house brake ever broke down or gave the smallest trouble 
on the Victorian railways; while, on the other hand, 
every driver and fireman examined reported troubles 
with the Woods brake — either running past stations, 
or to use a well-known Australian phrase, “ sticking them 
up on the road.” We can only cite here a few examples 
taken at haphazard. Thus, George Lormer, the fitter who 
had put the Westinghouse brake on four engines, fourteen 
coaches, and two brake vans, said that the brake had never 
failed once since it was put on. Edward Mathers, engine- 
driver at Sandridge, said of the same brake after five 
months’ experience with it, “It works all right, and never 
gave me any trouble at all.” M. Bradford, another driver, 
“never knew the Westinghouse brake fail,” “never knew 
it stick on the road in any way,” andsoon, The evidence 
throughout is all the same on this point. If we turn to 
the Woods brake we find a very different current of testi- 
mony—the drivers do not like it, because it uses more coal 


and more water. On one trip they have to stop to take in 
water, because the engine tanks do not hold enough to 
supply the boiler and the brake as well. Bradford, the man 
named above, seems to have been very successful with the 
Woods brake ; but he admitted that he never attempted 
to use it until he had first reduced the speed of his train by 
the aid of the hand brake, only employing the Woods brake 
for the final stop. Asked, “ As an engine driver havin 
experience of both these brakes, which do you thin 
inspires the greatest confidence in the drivers coming into 
a station, which do you consider the brake that the driver 
can put most confidence in? I should say the Westing- 
house.” Thomas Prior, another driver, two “ practical 
failures” with the Woods brake. James Morrow, s 
speaking of Melbourne suburban traffic, said that he had 
known the Woods brake out of order, but had not gone 
into the matter. He found that the Woods brake could 
not be got off now and then. “ Do you ever find,” he was 
asked, “ that the train has a difficulty in starting from the 
road-side station with the Woods brake?” “Yes.” “Why?” 
“Well, they do not seem to be able to get the brake 
off. It takes some time for the water to pass through, I 
suppose.” Asked if there was any difference between 
the vibration caused by the two brakes, he replied, “Yes. 
the passengers were the first to notice it. In the van you 
do not feel it so much. The passengers first drew my 
attention to it, that when the Woods train stopped there 
was always a nasty jar.” Concerning the we of the 
Woods brake, which according to the Board are so simple, 
and unlikely to get out of order, the evidence they called 
shows that these same valves are a constant source of 
trouble. Thus, W. Trott, engine-driver, said that he had 
twice found the brake to fail because of dirt getting into 
the valves and affecting their action. Again, the 
drivers state that the engines using Woods brake burn 
more fuel, and the firemen say that they have much 
harder work to keep steam. 

It will, of course, be understood that we can do ne more 
than give a few limited extracts from the very voluminous 
evidence taken. This evidence, indeed, occupies no less 
than fifty-six closely printed folio pages. It is all to the 
same effect. The witnesses were to a certain extent cross- 
examined, but their testimony remained unshaken. There 
were no failures with the Westinghouse brake; the Woods 
brake failed repeatedly. The Westinghouse brake ran 
smoothly, the Woods brake roughly—so roughly that the 
passengers avoided trains fitted with it. The Westing- 
house brake hardly required any more fuel or water; the 
Woods brake needed a t deal more of both—one wit- 
ness stated that he required about 5 cwt. of coke extra on 
arun of nineteen miles. The Board satisfied themselves 
by their own experiments that the Woods brake is quite 
inefficient as a train stopperas compared to the Westinghouse 
brake, and yet in the face of all this the members of the 
Board reject the good and adopt the bad. So that it appears 
that the whole inquiry represents a waste of time and money. 
The verdict was a foregone conclusion based on an examina- 
tion of the drawings, and an assumed simplicity and 
efficiency. 

It is a pity that an investigation which really seems to 
have been cleverly planned to bring out the truth should 
have so lame and impotent a conclusion. We need only 
add that in this country the hydraulic system in ex- 
tremely ingenious shapes has been fully tested on several 
railways, and it has been finally rejected on all. We 
cannot find that the Woods system is in any kind of way 
better than Barker’s; while there is good reason to believe 
it is much worse, and yet this is the system that the Board 
have thought right to recommend for adoption in one of 
our greatest colonies, It is right, we think, to add the 
names of the members of the Board :—Mr. William Thow, 
M.L.M.E., locomotive engineer, South Australia, was the 
chairman ; the remaining members were Mr. Henry 
Horniblow, locomotive superintendent, Queensland ; and 
Mr. W. F. Batchelor, locomotive superintendent, 
Tasmania. 


EASTERN COALING STATIONS, 


ALTHOUGH recent improvements in steam machinery 
have enabled steamers to traverse much greater distances 
without calling in for coals than until the few last years 
was possible, the question of the provision of stations on 
our great ocean routes where such supplies can in case of 
necessity be obtained, does not the less demand the fullest 
consideration. We regret to learn that the Admiralt 
has decided that the hopeful anticipations of forming me f 
a station at Diego Garcia, a group of small islands lying in 
the direct route between India and our further possessions 
in the East, must be to a great extent abandoned. Not 
that coal could not be stored there and vessels supplied if 
needful; but there are other important factors in the 
question to be considered by a Government, which militate 
strongly against the establishment of a coaling station on 
these islands. One of the primary points which a Govern- 
ment has to bear in mind when fixing upon such an esta- 
blishment is its invulnerability to attack in case of war. 
During such an eventuality it is absolutely necessary that the 
position on which our great commercial steamers or vessels 
of war depend for the means of keeping the seas should 
be free of all danger from seizure by inimical fleets. 
Were a sudden descent to be made in sufficient force upon 
our stores of fuel accumulated for the purpose of replenish- 
ing our fleets guarding the eastern seas to ensure their 
capture or destruction, results would follow the gravity of 
which it is scarcely ne for us to point out to our 
readers; and we are informed that the naval and military 
officers instructed by our authorities to examine and report 
upon the qualifications by Diego Garcia for 
defence against any such sudden descent of an enemy 
have stated them to be of the most unsatisfactory descrip- 
tion. 

These officers state, in fact, that to ensure security 
it would be n to almost line the coasts of 
the several islands—islets would perhaps be a more 
correct term—with forts capable from their contiguity 
of giving support to one another. The cost of con- 
structing such @ chain of forts, independent of that of 


maintaining the large garrison of troops required to 
man them even in times of , would far outweigh 
any advantages the islands might offer as a coaling station. 
This adverse decision need not of necessity entirely prevent 
their employment commercially with the object we have 
indicated ; but it is a question of serious Imperial import 
if accumulations of coal can with propriety be per- 
mitted in situations which render those accumulations 
liable at any moment to be seized upon by any nationali 
with which England might chance to be at war. Su 
a seizure would most dangerously affect our maritime 
superiority in waters where it is entirely imperative . 
that such a superiority should be maintained. The fleets 
of that nation which can the longest keep the seas must in 
these days possess advantages which would largely counter- 
balance any preponderance those of other nations might 

in number of ships or weight of armament. It is 
not likely, therefore, we should say, that the British 
Government is likely to lend its aid or countenance to the 
establishment, by private commercial firms of such a stock 
of coal upon Diego Garcia as would be likely to ensure a 
steady supply for passing vessels, 

It is stated, however, that a step in this last direction 
has already been made, and that some coal has been landed 
upon these little known islands, Now it unfortunately 
happens that Diego Garcia does not possess those natural 
guarantees against successful attack, which, although they 
militate against commercial utility in one sense, have a 
most decided bearing on that utility from the defensive 
point of view we have alluded to. We refer to the coral reefs 
which fringe most of the shores of detached island grou 
in Eastern waters. These low-lying islands of Diego Garcia, 
although of coral formation, are not fringed by the outlyi 
reefs usual in such cases, Asa consequence of this, ap a 
to the shore at all points can be made with safety by any 
vessel or vessels having hostile intent. The mere guarding 
a of entrance, such as suffices in so many instances 
to ward off the possibility of attack, would not suffice in 
the case of Diego Garcia, and we fear, therefore, that there 
can be no prospect of the utilisation of this group for the 
purpose to which this article has reference, and that, 
although stray ores may in case of necessity reckon 
on obtaining s supplies there, it can never be 
made a point dappui to be reckoned upon under all cir- 
cumstances, The multiplication of our ocean coaling 
stations, is, however, a duty the authorities are never 
likely to overlook, and they have not come to their present 
decision in the case under notice without repeated ex- 
amination by naval and military experts. The question 
of such provision is one that more particularly applies 
to the Eastern ocean routes. Between America 
England the distance is comparatively so short that 

ing can never be a matter of difficulty ; and we pos- 
sess in our West India Islands, St. Helena, and other 
places in the North and South Atlantic, ample oppor- 
tunities for the supply of our fleets in case of war. 
But on the extended routes across the Pacific Oceans we 
cannot be said to be so well provided. At the Cape, and 
ints on the East African coast, we should not, probably, 
eel any pinch; but there are long breaks between these 
last-named stations, the Mauritius, Seychelles, Trincomalee, 
and thence still further to the eastward, that are un 
vided with the means of replenishing a ship's stock of fuel. 
In the course of time it is not oaiele the present 
somewhat unsuccessful attempt, commercially speaking, 
to conduct our Australian trade by the Cape route, may 
receive a profitable impetus. Steamers following that 
route naturally keep to the southward as much as ible 
to reap the advantage of the shortened degrees of longi- 
tude; and to ensure their safety under all circumstances 
it is very desirable that localities where coal can be 
obtained should be available much further to the south- 
ward than any that at present exist. The rocky islands 
of St. Paul, Amsterdam, and some other scattered points, 
may in the future be fixed upon as offering possibilities 
for such a purpose; but we cannot say the prospects of 
life in such places is likely to offer any temptation to even 
the most ardent of commercial speculators, or to the pos- 
sible Alexander Selkirks in our army or navy. 


ON THE ACTION OF CHLORINE ON CERTAIN METALS. 


Mr. Richard Cowper, of the Royal Naval College, has just 
recorded the results of some experiments on this action, ly 
that of chlorine on sodium, which are of considerable 
interest. e calls attention to the original observation of 
Wanklyn published a considerable time ago in the Chemical 
News, but up to this time never repeated or further inquired into, 
although, as it appeared to us at the time of the announcement, 
sufficiently curious to have attracted the attention of i 
He it was who first noticed the inability of dry chlorine to act 
on sodium. Cowper had noticed that on attempting to burn 
sodium in an unusually dry sample of the gas that the ht 
surface of the melted metal tarnished very slowly. He p a 

iece of sodium in a glass tube and passed over chlorine which 
bad first been subjected to the drying action of calcium 
then allowed to cool in the current of the gas, and the 
tube was sealed. The sodium was then raised to the melting 
point and shaken so as to cause the metal to flow from its 
slag-like envelope. At first it became dulled, but after 
several times causing a fresh surface to be exposed to the 
chlorine, it remained bright, the atmosphere iu the tube being at 
the same time quite yellow, showing that very little chlorine 
had been absorbed. The action observed on exposing a 
bright surface of melted sodium to the chlorine is no doubt due 
to the gas being imperfectly dried. If dried chlorine be passed 
over apiece of potassium, the latter catches fire. This is, how- 
ever, probably due to the heat caused by the action of the 
chlorine on the envelope of KHO, which surrounds the of 
potassium. Some potassium was next sealed up in a tube con- 
taining dry air. The metal was then heated until all the 
was absorbed and a bright surface of potassium obtained,  ‘ 
tube was then filled with dry chlorine—dried by passage first 
through chloride of calcium tubes, and then through a tube 
with thin zine-foil. The potassium at first remained 
bright, but slowly became covered by a film of a rich purple 
colour. This is no doubt the sub-chlorids described by Rose. 
The action was much accelerated by raising the metal to 
its melting point; the potassium did not, however, burn until 
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ture tly exceeded the point of fusion. When 
is introduced into a vessel containing chlorine, com- 
bustion takes place, accompanied with evolution of light and 
heat. It was found, however, that chlorine dried in the manner 
aforesaid acts very slowly upon it. Some Dutch metal was 
closed up in a thin glass tube with some pieces of calcium- 
chloride and placed in a larger tube with further calcium-chloride ; 
into this dry chlorine was conducted, and this was then sealed 
up, and after this had stood several days the little enclosed tube 
wes broken inside by shaking, and the leaves of Dutch metal 
exposed to the action of dry chlorine, the metal remained bright, 
and after exposure for three months is still apparently unacted 
upon. Ifa drop of water be now allowed to come in contact 
with the metal combustion takes place, accompanied with evolu- 
tion of light and heat. Metallic zinc in thin foil is also 
unacted upon by quite chlorine, and appears to offer a 
highly advantageous means 0 removing the last trace of mois- 
ture ha chlorine. Experiments were made with a number of 
metals after the chlorine had been in contact with calcium- 
chloride for several days with the following results :—Magnesium, 
in the form of wire, was not attacked; silver, in the form of 
a leaf, was attacked very slowly. The presence or absence of 
light appeared to make no difference in the rate at which the 
metal was attacked. Bismuth was at first apparently unacted 
upon. After several days a specimen, in the form of coarse 
powder, had become slig’ tly tarnished; but the atmosphere in 
the tube remained quite yellow. Tin, in the form of foil, was 
rapidly attacked with evolution of heat; antimony and arsenic, 
in the state of powder, were acted on immediately with evolu- 
tion of light and heat. It may be noted that the last three 
elements produce chlorides which are liquid at ordinary tempera- 
tures. Mercury appears tu be acted upon by the dry chlorine as 
rapidly as by the moist gas. 


SOLUBILITY OF ARSENIOUS SULPHIDE IN WATER, 


A paper on this subject, by H. Schulze, has recently appeared 
in the Jour. Prakt. Chemie, which contains some points of interest. 
It is well known, he writes, that sulphuretted hydrogen does not 
precipitate, or only partially ee a pure aqueous solution 
of arsenious acid. The author has experimented on this fact, 
and concludes that the water contains arsenious sulphide in 
solution. In one experiment he dissolved 10 grammes of pure 
arsenious acid in 1 litre, and sulphuretted hydrogen into 
the solution, which became yellow and turbid, forming very thin 
golden-yellow flakes on the surface, which, on agitation, were 
thrown down and sank to the bottom in a flocculent state. The 
remaining solution was slightly turbid and of a reddish-yellow 
tint. This turbidity could not, however, be removed by filtra- 
tion, and on examination under the microscope no traces of 
solid matter could be detected, the solution being clear and 
yellow. When the solution was rendered, by addition of an acid 
or salt, insufficient to produce complete precipitation, solid 

icles in a yellow menstruum were seen under the microscope. 
he solution, moreover, was not turbid when viewed by trans- 


mitted light—e.7., in thin layers between parallel plates of glass— | will be 


but only in reflected light, an effect which the author attributes 
to fluorescence. Carbonic acid was passed through the above- 
mentioned solution to remove excess of sulphuretted hydrogen, 
and the arsenic and sulphur were determined in a portion, and 
found to be in the ratio of : As,:S,. This solution of arsenious 
sulphide is a colloid, and cannot be dialysed, although any added 
arsenious acid can be readily removed from it by dialysis. On 
evaporation to an amount of arsenious sulphide remains 
proportional to the amount of arsenious acid taken, this solid 
sulphide being no longer soluble in water. There is a limit to 
the strength of the solution of arsenious sulphide prepared by 
passing sulphuretted hydrogen through aqueous solutions of 
arsenious acid, on account of the sparing solubility of the latter ; 
but by passing sulphuretted hydrogen and then dissolving fresh 
arsenious acid, and so on, the author succeeded in obtaining a 
37°46 per cent. solution of As,S, (1 part As, S, in 1°67 parts of 
water); it was like an intensely yellow milk, but perfectly trans- 
parent under the microscope. The stronger solutions deposit a 
small quantity of solid matter on prolonged standing; the dilute 
solutions are more permanent, a solution of 1 in 500 being quite 
unchanged after standing for three months. Dilute solution of 
arsenious sulphide, prepared from stronger solutions by dilution, 
are more turbid than dilute solutions of the same strength pre- 
pared directly, and have a yellow rather than a reddish-yellow 
tint. These solutions are only very slightly influenced by high 
temperatures, but finely-divided animal or vegetable charcoal, 
acids, and soluble salts on the power of precipitating the solid 
sulphide. In the case of soluble salts, it is found that there is 
a certain state of dilution for each salt at which it ceases to pre- 
cipitate, and further, the precipitating power of the various salts 
depend on the metals, and only slightly on the acids in those 
salts. The salts of the alkalies have the least precipitating 

wer, the ferric, chromic, and aluminium salts the greatest. 

e author infers that we have to deal with a colloidal modifica- 
tions of arsenious sulphide comparable with the colloidal ferric 
and aluminium hydrides, soluble silicic acid, and soluble albumin. 


PROFESSOR TYNDALL AND THE BOARD OF TRADE, 


THE causes of the misunderstanding between Professor Tyndall 
and the Board of Trade and the Trinity House, which formed the 
subject of a question in the House of Commons about three 
weeks ago, are explained in a Parliamen paper just issued. 
It contains copies of a correspondence on the subject of a pro- 
posed investigation into the respective merits of gas, oil, and 
electricity as lighthouse illuminants between the Board of Trade, 
Trinity House, Commissioners of Irish Lights, Commissioners of 
Northern y eo Mr. Chamberlain, Professor Tyndall, Dr. 
Hopkinson, Mr. A. Vernon Harcourt, Mr. Wigham, and others. 
The letters are over a hundred in number, and fill a small 
blue book of sixty-two pages. The first is dated October 8rd, 
1881, and the last May 11th of the present year. It would be 
impossible within the limits of a paragraph, which is as much as 
we think the question is worth, to state the case fully as regards 
Professor Tyndall. It would appear broadly that he resigned the 
offices he has held so long in connection with the Board of Trade 
and the Trinity House because he objected to the constitution of 
the committee charged with the proposed experiments. He 
considered that Mr. Wigham, the inventor of a well-known gas 
lamp, was not likely to have fair play in consequence of the 
rane on the committee of Sir James Douglass, engineer to the 

inity Board, who holds a patent for an improved oil lamp, and 
who, the Professor alleges, has always looked coldly on the use of 
e in lighthouses. He brings a similar charge of neglect of Mr. 

igham’s invention against the Board of Trade. Then he 
objects to the action of the Trinity Board in seeking to destroy 
some of Mr. Wigham’s patent rights by reference to a dropped 
— specification in which a mere “idea” is shadowed 
orth. The letters which passed between Mr. Chamberlain and 
the Professor contain some sharp passages, in which the latter 
has certainly the best of it. Indeed, viewed as mere specimens 
pt epistolary art, Dr, Tyndall's letters are admirable, There is 
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an airiness about them which is entirely lacking in Mr. Cham- 
berlain’s replies ; but the President of the Board of Trade pro- 
bably felt unable to depart very far from the conventional 
official style. The committee was eventually constituted as 
follows :—Captain Nisbet, Elder Brother of the Trinity House; 
Sir James Douglass, engineer to the Trinity House ; Mr. T. 
Stevenson, engineer to the Commissioners of Northern Light- 
houses; Dr. Ball, Astronomer Royal for Ireland, one of the Irish 
Lights Commissioners ; Mr. William Douglass (brother of Sir 
James), engineer to the Irish Lights Commissioners ; Mr. A. 
Vernon Harcourt, F.R.S., Dr. Hopkinson, F.R.S., and Mr. Wig- 
ham. It is perhaps unnecessary to express any opinion upon a 
somewhat thorny subject, and we can only regret that the mis- 
understanding has been of so serious a character as to deprive 
the public of Professor Tyndall’s valuable services on questions 
with which he is so eminently fitted to deal. 


FOREIGN SHIPS AND BRITISH TRADE. 


ALTHOUGH the great bulk of the trade to and from our ports 
is carried in British vessels, yet it is singular to observe that 
from some ports there is a large proportion of foreign vessels 
engaged in our trade. Taking a few ports as examples, we find 
that at Newcastle last month the coal and coke exports were 
sent almost as much in foreign as in home vessels, the number 
being 365 British vessels and 326 foreign vessels taking coal 
cargoes for export. At the little port of Blyth there were 
thirteen British vessels and thirty-eight foreigners in that trade. 
At Sunderland the British vessels were ninety-seven in number 
and the foreigners 107, At West Hartlepool there was a still 
greater preponderance, thirty-nine British to ninety-one foreign 
vessels took export coal. At Middlesbrough, Grimsby, and 
Grangemouth, the foreign vessels preponderated. The record, 
based on Custom House returns, from whence these facts are 
taken, does not discriminate between steamships and sailing 
vessels, nor is the tonnage stated, but it may be reasonably 
concluded that the bulk of the foreign vessels are small sailing 
craft, and that the tonnage in that case would be found to be in 
nearly every instance much in favour of the British vessels. But 
the fact that there is such a large numerical proportion of foreign 
vessels in the export coal trade from so many of our ports is in 
itself surprising, and it points to some cause other than that of 
the fair competition that should prevail between nations. It 
may be that in some degree the largeness of the quantities of 
timber brought from Sweden and the Baltic in vessels belonging 
to these countries, and which often take back coal cargoes, is 
in part the cause of the large employment of foreigners, but it is 
a growing belief that to the harassing interference by Board 
of Trade officials in cases where their own subsequent action 
shows that they were wrong, is attributable the large em- 
ployment of foreign vessels. For although the latter are 
nominally subject to the supervision of the Board of Trade when 
loading in our ports, yet there is no instance that we are aware 
of that shows that that supervision is exercised. The question 
is one that cannot be dogmatised as yet upon, but it is one that 

i tched with interest by those engaged in shipping. 


LITERATURE. 


Technologisches Worterbuch in englischer und deutscher Sprache. 
Bearbeitet und herausgegeben von Gustav Ecxer. Technisch 
durchgesehen und vermehrt von OTTO Branves. Erster Theil: 
English-deutsch. Braunschweig: Vieweg, 8vo, pp. 711. 

Nautisch-technisches Worterbuch dex Marine. Deutsch, italien- 
isch, franzisich und englisch. Von P. E. Dasovicu. Pola: 
Redaction der “ Mittheilungen aus dem Gebiete des Seewesens.” 
14te Lieferung. 

BeroreE forming an estimate of the merits of a technical 

dictionary, it is necessary to have a clear idea of the 

principles upon which such a work should be based. Those 
who hold that it should include obsolete and corrupt 
philological curiosities, words which relate to forgotten 
and extinct occupations and processes, as well as a large 
sprinkling of ordinary terms to be found in every good 

— dictionary, will find the English-German Technical 
ictionary which stands at the head of this article very 

much to their mind. The industry of the authors has 

been most remarkable, and we meet with many words of 
whose existence we were previously wholly ignorant. If 
any man prides himself upon his knowledge of words and 
their uses, let him read a few pages of a dictionary. He 
will very soon learn how little he really knows, and will, it 
is hoped, feel humiliated accordingly. For instance, we 
were considerably annoyed to find that we did not at once 
understand the meaning of “cartw.,” appended to a large 
number of words to denote the septloclen trade to which 
they belonged. On referring to the list of abbreviations, 
we learnt that this meant “cartwright.” It is, perhaps, 
interesting to be reminded in this way that the man who 
made carts was formerly called a “cartwright ;” just as 
the maker of boats was in old days known as a “ boat- 
wright,” and the maker of tiles as a “tilewright.” Again, 
it appears that there is an English word “hooper,” mean- 
ing a “cooper,” that “oar” may be used as a verb—we 

are rather disappointed to find that “row” is not also a 

substantive—“ acumen” is a sharp point—imagine such a 

phrase as “ What an acumen this needle has”—“ binocle” 

is a binocular telescope, or opera-glass ; “fulcre” is a per- 
missible form of “fulcrum,” and so on. It will perhaps be 
said that all these words are to be found in dictionaries, 
but then the further question arises: How did they get 
there? A lexicographer, according to Johnson’s famous 
definition, is “a ess drudge,” who should confine 
himself to the collection of words from writers of acknow- 
led authority. Instead of doing this, dictionary- 
makers, especially those engaged in compiling technical 
dictionaries, have been content, for the most part, to copy 
a from their predecessors. In this way new words 
have been created, and new meanings have been attached 
to old words. Thus it has come to pass that certain words 
are found in technical dictionaries and nowhere else. Many 
new technical terms have been called into being by the 
simple process of literal translation. We rather fancy that 
the word “ butterfly-burner,” which occurs in the dic- 
tionary under notice, is a case in point. We do not know 
such a word, but we recognise it as the literal equivalent 
of the French bec « papillon, which is the correct render- 
ing of “ batswing burner.” In this country the burner 


hax been named fppm the resemblance of the flame 
to 9 bat’s wing, whilst in France it is supposed 


to be like a butterfly. It would be well to recognise 
facts like these, and not to attempt the formation of 
an “international” language which is equally unintelli- 
gible to all the parties interested. To take another 
instance we may mention that, under “pendulum,” the 
word “rost-pendulum” is given as another form of 
“ gridiron-pendulum.” Here the process of literal trans- 
lation has stopped half-way, the result being a hybrid, 
which neither a German nor an English writer of repute 
would acknowledge. ost, we should say, is the every-day 
German word for the domestic gridiron. The appear- 
ance of the word “ undertaker” reminds us of a curious 
illustration of the perils of literal translation. The literal 
German “undertaker ” is wnternehmer, which, 
amongst other things, means “contractor”—as, indeed, 
its English synonym did at one time, though the meaning 
is now obsolete. An acquaintance of ours—who is, by 
the way, a manufacturer of technical dictionaries—was 
one day walking along the street when a boy happened to 
fall into a sewer, the opening having been carelessly pro- 
tected by the contractor. Our friend, anxious to see the 
injured port righted, advised that the “ undertaker” 
should summoned, “Undertaker!” exclaimed a 
bystander with contempt, “what d’yer want the under- 
taker for? The boy ain’t dead !” 2 

So much for the creation of imaginary words. There is 
another, but less common, process, by which a word is 
caused to disappear. Once upon a time the compiler of a 
technical dictionary got into difficulties with the words 
“ ganger” and “ gauger,” the result of which was that the 
former disappeared altogether, the equivalent of “ ganger” 
being tamed an to the meanings given under “ gauger.” 
We meet with this curious error for the tiird time in the 
work now under notice, and it will probably be copied by 
future compilers until the end of time. 

The scope of the book is very wide, including, for 
instance, such different sciences as astronomy and botany, 
and is, as might be expected, very incomplete. For 
instance: In the domain of astronomy, such common words 
as “right ascension,” “corona,” “personal equation,” 
“index-error,” “equatorial,” “altazimuth instrument,” 
are all omitted. As regards botany, the word “sepals” 
does not appear; so that, in this respect, the work is 
inferiorto most dictionaries above therank of pocket editions, 
No less than thirteen authors have been engaged upon 
the task of compilation and editing, so that it is difficult 
to fix the responsibility upon any single individual. The 
following English names appear in the preface :—Dr. P. R. 
Bedson, Owens’ College (mining and metallurgy); Dr. T. 
Carnelly, Owens’ College (botany and paleontology) ; Mr. 
W. H. M. Ward, Architect, Manchester (architecture, 
ornamentation, and history of art); and Mr. W. Carleton 
Williams, Owens’ College (agriculture, forest-culture, and 
geology). Perhaps those gentlemen, who have, it is to be 
supposed, reputations to lose, will look at the results of 
their collaboration and see if they are satisfied. We 
cannot resist the temptation of calling the attention of the 
last-named writer to the fact that the word “ forest-cul- 
ture” does not appear in the dictionary. 

Our space is now exhausted, but we had noted man: 
other points on which we should like to have enlarged. It 
it with considerable regret that we have felt compelled to 
express an unfavourable opinion of this book. The industry 
of the compilers has been already commended, but industry 
alone is not sufficient to ensure a successful result. Very 
little judgment has been exercised in omission, and it is 
perfectly clear that some at least who have taken part in 
the work do not possess the necessary qualifications, viz., 
a good acquaintance with English and German, together 
with a competent knowledge of technical processes. We 
gladly admit that the book contains many useful words 
which we do not remember to have met with elsewhere, 
and that a large number of terms is quite wey 
given. But asa whole the work does not inspire us wii 
confidence, and in a doubtful case we could not accept it 
as a final authority. Notwithstanding its defects, it is 
probably about as good a book of the kind as we are ever 
likely to get. There will never be a large sale for technical 
dictionaries, and there is no encouragement for professional 
writers to turn their attention to the subject. The scholar, 
who works for fame, looks with scorn upon technical terms, 
= ae merely arbitrary symbols, and beyond the pale of 
philology. 

As regards the second work at the head of this article, 
we have only to say that it has now reached the fourteenth 
part, which brings it down to the letter T. We see no 
reason to alter the favourable opinion we have already 
expressed concerning it in former notices. 


ANNUAL DINNER OF THE STUDENTS OF THE INSTITUTION OF CIVIL: 
Encineers.—The students held their annual gathering on Monday, 
the 11th inst., at the Holborn Restaurant. The president of the 
Institution, Mr. Brunlees, F.R.S.E., presided, supported by Mr. 
Forrest, the secretary. The dinner passed off very successfully, 
but we should like to have seen a better attendance of the students, 
only about seventy out of some seven hundred odd being present. 
The toasts usual on such occasions were well received, and the 
president and Mr. Forrest gave the students some sound advice for 
the formation of a successful future career. 


RoyaL CoMMISSION ON TECHNICAL INSTRUCTION.—The members 
of the Royal Commission now engaged in making inquiries into 
the education and industrial requirements in Ireland met in the 
rooms of the Royal Dublin Society, Kildare-street, Dublin, on 
Monday morning, June 4th, and proceeded at once to take the 
evidence of the Right Hon. the Lord Mayor, Mr. Dawson, M.P. 
They continued their sittings during the four following days, and 
ascertained the opinions of various persons on the subject of their 
inquiry. Amongst those whose evidence the Commission received 
were Sir Patrick Keenan, Sir John Lentayne, Mr. Hooper, the 
head of the Christian Brothers’ School at Artane, several members 
of the Dublin Town Council, the Rev. J. McKenna of Belleek, Mr. 
Michael Davitt, the authorities of the Royal College of Science for 
Ireland, and Mr. Jonathan Pim. The Commissioners have now 
separated with the view of economising time. The chairman, Mr. 
B. Samuelson, M.P., accompanied by Mr. Woodall, M.P., and Mr. 
Redgrave, the secretary, will take important evidence in Cork, 
whilst Dr. Roscoe, Mr, Slagg, M.P., and Mr. Philip Magnus are visit- 
ing Pelfast with the intention of inquiring into the applicati 


of 
techusal instruction to the important and increasing industrigs 
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MUMFORD’S DONKEY PUMP. 


—y 


THE accompanying engraving illustrates a donkey pump used 
in feeding the boilers of the engines driving the dynamos at the 
Fisheries Exhibition, and manufactured by Mr. A. G. Mumford, 
Culver-street Ironworks, Colchester. The body of the pump, 
steam cylinder, and frame carrying the crank shaft are made in 
one strong casting ; the openings in the barrel of the pump are 
so arranged that the suction and delivery valves can be easily 
attached to either side, as may be most convenient in fixing the 


| bearings are all of gun-metal, and care 
| arrange that every part liable to wear can be easily adjusted and 
pump—the same arrangement is carried out for the steam and | tightened up by the 


| be trued up, and the slide adjusted very easily and quickly. The 


piston-rod is the same diameter throughout as the ram, in order 
to diminish the velocity of the up-stroke when pumping against 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

THE business doing this week at the finished ironworks is more 
cumnliy distributed, and there is more employment for the hands; 
indeed, there are some works quite full throughout most of the 
departments. In these instances market prices have been accepted, 

pon ’Change, in Birmingham y— —and in 
pata em yesterday, the slightly improved rates of a week 
ago were well maintai Some sheet makers required a further 
rise of 2s. 6d. per ton. At this advance their terms would be 
higher than three weeks and a month ago by 7s. 6d. per ton. 
Consumers declined to give the full rise; yet certain of them who 
bought a fortnight ago were not unprepared to gree their quan- 
tities upon the terms current at that period. They were not 
successful. Trebles suitable for the galvanisers were 
easy to buy at £910s., and could not be got under £9 5s, For 
doubles of a similar quality, £8 7s. 6d. was asked. Some singles. 
were procurable at £8 2s. 6d. 

Black sheets, delivered in London or Liv 1, rolled by Messrs. 
Morewood and Co., of the Woodford Ironworks, Soho, were quoted 
i h y—in Birmingham as under:— Woodford 
brand of 20 gauge, £9; 21 to 24, £10 10s.; 25 to 26, £12; and 
28 w.g., £12 10s. Close annealed Woodford best were £13 for 
20 g.; £14 10s. for 21 to 24 g.; £16 for 25 and 26 g.; and £16 10s, 
for 28 w.g.; ditto Woodford best best, £14 for 20 g.; £15 10s, 
for 21 to 24 g.; £17 fur 25 to 26g.; and £17 10s. for 28 w.g.; ditto 
Woodford best best best, £15 for 20 w.g.; £16 10s. for 21 to 
24 g.; £18 for 25 and 26 g.; and £18 10s. for 28 w.g.; and ditto 
Woodford charcoal, £17 for 20 g.; £18 10s. for 21 to 24 g.; £20 
for 25 to 26 g.; and £20 10s. for 28 w.g. Close annealed Siemens- 
Martin mild steel sheets were £15, £16 10s., £18, and £18 10s., 
gauges. 

Tack sheets up to 18 w.g. were abundant at £7 10s, per ton, and 
Eureka sheets, rolled by the Pelsall Coal and Iron Company, 
not thinner than 20 w.g., were £9 10s. Makers of superior position 
quoted their sheets—singles—as: £& to £8 10s. for ordinary 
qualities; £9 to £9 10s. for best; and £10 to £10 10s. for double 
best. Doubles rolled by William Barrows and Sons, and John 

and Sons, Limited, were £10 10s., and lattens £12. Char- 

sheets, not thinner than 20 w.g., were quoted £14 10s. by the 

Pelsall Coal and Iron Com Se. os £16 10s. to £17 by E. T. 

Sons. were quoted by the former firm 
at 

Unbranded bars made by firms of repute find a ready sale at 
£6 2s. 6d., but at this price makers will not book heavy quantities. 
Minimum sorts are plentiful at a trifle under £6. There is some- 
what more doing in marked bars. These maintain the standard 
Govin of £7 10s. to £8 2s. 6d. tively. There is consider- 
able competition at these figures, and a little less money is here 
and there being accepted. 

Medium and common plates are in better request at from £8 15s. 
down to £8 7s. 6d. Girder qualities and <a angles are 
weakened by the current rates in the North of England. 

There is some movement in pigs. Consumers are beginning to 
negotiate with freedom, and though the bulk of the transactions 
remain open, there have been a fair number of closures. Ali-mine 

igs are procurable at from 65s. to 62s. 6d., and occasionally 60s. 
ematites are to be had at somewhat similar terms. Part-mines 
are moving at, according to quality, from 57s. 6d. down to 47s. 6d., 
and sometimes 45s, Derbyshire and Northampton descriptions are 
arg 47s. 6d. Cinder pigs are selling at from 42s, 6d. down 


At the collieries from four to five days a week are being done, 
Prices of f coal move up from 6s, 6d. to 7s. 6d. Excellent 
a pemee in favour at the sheet mills realised from 8s, 6d. to 


a high-pressure in the boiler, thus ensuring the least possible | 9s. 


| amount of wear and tear and reduction in the consumption of 


steam. The pistons, plungers, glands, valves, seatings, and 
. 4 has been taken so to 


person in charge. A large air vessel is fixed 


exhaust pipes. This is a considerable advantage, as it is well | immediately on the top of the delivery valve, and an oil cup for 
known by users of donkey pumps that they have to be fixed in | the cylinders, pet cocks, starting valve, &c., are supplied with 


cramped spaces, and difficulties are experienced in leading the | every pump. 


connecting pipes round the pump to the suction or delivery 
valves. The steam chest cover is placed on the outside and the 
joint made diagonally to the cylinder, so that the slide face can 


Ye have seen the pump at work on several 

| occasions and many engines, and it has always performed, 
_ So far as our experience extends, satisfactorily, and is thoroughly 
well made. 


FLUSHING MACHINERY, GOOLE SEWERAGE WORKS. 


GOOLE is situated on the river Ouse. Con- 
siderable difficulties have been experienced in 
this flat district in obtaining a proper fall for 
the sewers. The engineer and surveyor to the 
Local Board, Mr. E. C. Buchanan Tudor, C.E., 
has designed a flushing tank, into which water 
is pumped for the purpose of cleansing the 
sewers as required. At low water the tank is 
18ft. in height above the discharge pipe, and is 


T 


capable of holding 5000 gallons, or 21 tons 


about, which flushes two separate lines of one — 


at a time 12in. and 15in. main sewers connected a =r — 
with a 4ft. 6in. by 3ft. tank, sewers fitted with Laat - Crate 


penstock and tidal valves. It was intended in 
the first instance to flush from automatic tanks 
with water supplied by the Water Company; 
but as water costs 9d. per 1000 gallons it was 
considered more economical, useful, and quite 
as efficient, the sewers being tide-locked twice a 
day, to get one of Bailey’s hot air engines, with 
simply a 3in. pump, at the cost of £36, and to 
sink a well with Tudor’s fire-clay well tubes 
and a bore hole, at the cost of £18. There 
is an abundant supply of pure water. The 
total cost of the tank, engine, and building 
was about £135. It will be seen from the 
illustration that the engine is fixed not far 
from the well, say, 12ft. The engine pumps 
about 1000 gallons per hour, and fills the tank 


45) 


| 


of 21 tons in five hours, as we are informed by 
Mr. Tudor, at a cost only of 34d. for the day’s 
work. The engine can, when not in use for 
pumping, be applied to other purposes with 
additional gearing, &. The tank is filled as 
often as required, and is. emptied into the 
sewers to be flushed into the river below low 
water-mark. The time taken to discharge the 
21 tons of water through one discharge pipe is 
120 seconds. The engine gives the greatest 
satisfaction, and can be managed by a labouring 
man or boy. 

The adoption of this arrangement illustrates a 
novel adaptation of the hot-air engine to sani- 
tary purposes. A moderate quantity of water 
ing to be pumped for a special purpose, it has been found 


5 


getting up steam with the latter, and more or less skilled attention 


better and cheaper and more convenient to use a hot-air eugine | would haye been required, while a boy can look after the hot-air 
than @ steam engine and boiler. Time would have been lost in | engine, Caras 


Minerals of the oolite class were plentiful to-day, but the high- 
class clay bands of Staffordshire were comparatively scarce, and 
there was a less conspicuous supply of pottery mine from North 
Staffordshire, 

An effort is being made to re-organise the Coalmasters’ Associa- 
tion, and all local colliery firms have received circulars from the 
rang beter coal trade inquiring as to their willingness or other- 
wise to me members, as it is felt that if the employers’ section 
of the pro Conciliation Board is to possess due weight with 
the men, their deliberations and decisions should be supported by 
the authority emanating from a full and undivided coalmasters’ 
union. e same want of unanimity amongst colliery proprietors, 
which was observable in South Staffordshire when Mr. Fisher- 
Smith issued Earl Dudley’s circular reducing the crucial price of 
coal, is noticeable in North Staffordshire, where, at a few of the 
pits, the men upon strike have been allowed to resume at the old 
— This is strengthening the men’s organisations. The 
colliers are further encouraged to hold out, notwithstanding that 
they have now nearly got through the fifth week of the strike, by 
the contributions which are reaching them from other districts. 
These contributions permit of steady payments to the unionist 
hands, and of encouraging contributions to the colliers who are not 
at present subscribing members, 

t the Pelsall Coal and Iron Company’s meeting on Friday it 
was explained by the chairman, Mr. G. W. Hastings, M.P., that a 
considerable outlay had been incurred during the year in making 
large additions to the property ; mn spent in the pur- 
chase of mines, £9600 in new plant, and £5000 in ing the new 
pit. The shareholders consented to forego a dividend on the pros- 
pect of future benefit from the improvements. 

Amongst the most recent orders received for bridges of large 
dimensions are a few from Jamaica. The Australian work of this 
order is being pressed forward, and girders for flooring, and also 
general roofing work, are being turned out, likewise for the Anti- 
podean colonies. 

It has been a long time since the foundries were so busy as they 
are now. The requirements are diversified, and are e: rom 
over a wide area, embracing the Australians and Brazil. From the 
latter country some capital sugar-pan orders have recently been 
received. e home orders relate more than for some time past to 
heavy pipes for waterwork sig saan In the latter department the 

rices which have had to accepted are ve of by the 
ounders who speak of the heavy competition which is experienced 
from Scotland and the North of England. 

Amongst the contracts recently placed at works in North Staf- 
fordshire has been an order for manhole and lamphole castings 
secured by Messrs. W. R. Renshaw and Co., of the Union Foundry, 
Kidsgrove, from the Leicester Corporation. 

Among the ornamental ironwork recently completed by local 
firms is an order for a front ornamental rail for a new a at 
ear. filled by Messrs. Bayliss, Jones, and Bayliss, of Wolver- 


of mining plant were canvassed during a dis- 
cussion at the North Staffordshire Mining Institute, Stoke-on- 
Trent, at the beginning of the week, on an address by a Burslow 
colliery owner on the coal mines of North Staffordshire. The 


e, As 
w workings wor w 
height did not exceed its power. 


NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 
Manchester,—New business sti]l forward so slowly in the 
iron trade of this distrigt that no life is imparted to ma 
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rs, however, appear to get sufficient orders to carry on their 
= without being compelled to force sales by any very material 
concessions in price. The market consequently remains dull, with 
no appreciable alteration in values; but so far as there is an 
movement in prices it is in the favour of buyers, and pig iron is, 
anything, a shade easier as compared with last week. 

The Manchester market on Tuesday brought together a good 
average attendance, but the business doing was small. There are 
a few speculative inquiries in the market for long forward delivery, 
in some cases extending over the first quarter of next year; but 
makers are not inclined to commit themselves so far ahead on the 
basis of the low prices at present current, and not much 
actual business results. Lancashire makers of pig iron are 
not replacing the contracts running out with new business, 
and stocks are accumulating at the local furnaces, The 
offers pending last week at a little under the quoted rates 
have led to a fair quantity of foundry iron being sold on the 
basis of 45s. 6d., less 24 delivered equal to Manchester, which is 
about 6d. below what makers have been asking, and may now be 
taken as the average quoted price. In forge iron, however, local 
makers are pretty well sold, and are not willing to concede any- 
thing upon their quoted price of 45s., less 24 delivered. In district 
brands a small business has been doing, chiefly in the renewal of 
contracts, and sales of Lincolnshire iron have been made on the 
basis of 44s, 4d. for forge, and 45s, 6d. for foundry, less 24 
delivered here; moderate t tion are also reported in Middles- 
brough at about 48s, 4d. to 48s. 10d. net cash for best brands of 
foundry, delivered equal to Manchester, but there are inferior 
brands to be bought at 6d, to 1s. per ton under these figures. 

The manufactured iron trade continues quiet, with prices, how- 
ever, steady at late rates, The better class local makers are fairly 
busy, and are not taking less than £6 5s. for bars delivered into the 
Manchester district ; North Staffordshire brands are also held for 
the same figure, and it is only a few makes that are not in high 
repute that are to be bought for less. Hoops average £6 10s. to 
£6 12s. 6d., and sheets £7 15s. up to £8 per ton. In the shipping 
trade there is still very little doing. One hears the opinion 
repeatedly expressed that prices have got to the bottom, and that 
business may be expected to come forward ; but there is not as yet 
any actually increased buying to make itself felt in the market. 
So far as shipments to a are concerned, there has been little 
or nothing doing from this district during the present season, and 
the American business up to the present has been chiefly confined 
to orders for cotton tie hoops, of which a fair quantity has been 
sent away at prices averaging £7 5s. delivered f.o.b. at Liverpool ; 
but I understand that, owing to a recent alteration in the specifica- 
tions, makers are now asking an advance upon the above figure for 
further orders, 

From the last issued reports of the Trades Union Societies con- 
nected with the engineering branches of industry it would seem 
as if activity in some sections is scarcely being fully maintained. 
The returns sent in by the branches both of the Amalgamated 
Society of Engineers and the Steam Engine Makers’ Society show 
an ine in the ber of 8 in receipt of out-of-work 
donation, and the demand for skilled labour is not so pressing as 
it was a short time back. The number of members on donation 
in the Amalgamated Society of Engineers has increased to 2 per 
cent., and in the Steam Engine Makers’ Society to about 1 
cent. The increase is certainly only slight, and cannot be said to 

resent any material falling away of activity in trade, and pro- 
— be sufficient serious notice but for the 

it is an apparent check as regards i 
activity, which is the first of its kind for a coats 
time past. So far as the condition of trade is concerned, the 
reports sentin by the various branches of the mated Society 
of Engineers throughout Lancashire are still of a satisfactory 
character. In the locomotive building trades the principal esta- 


blishments are still working overtime to complete orders, Tool- ar 


makers have plenty of work in hand, and although the small 
engine shops are not very well supplied with orders, the ee 
blisnments engaged in heavy work are fairly busy. Machinists, 
although not more than moderately employed as a rule, ap) to 
be in a better position than they were a short time back, pos ying 
are fewer men in this branch of trade actually out of work. The 
reports received by the Steam Engine Makers’ Society also return 
trade as satisfactory in all the Lancashire districts except Bury and 
St. Helens. There is therefore no ground for apprehension as 
regards any present decreasing activity in trade, the real explana- 
tion of the increased number of men out of work being, so far as I 
can see, that in one or two branches there is not quite the same 
push as was the case a month or so back; and as an illus- 
tration, I may mention that one large Salford firm who 
are very rarely have recently been discharging a 
number of their men. In the shipbuilding centres of the North 
of England activity is fully maintained, and from these dis- 
tricts there is a continued good demand for labour. With 
regard to wages questions, a strike against a reduction is 
reported from Rother ; an advance of 2s. per week has been 
conceded by all the firms at Jarrow and Newcastle, excepting the 
North-Eastern Railway Company; and at Glasgow two of the 
largest firms have conceded the advance asked by the men, and 
several others have offered an advance of 4d., the acceptance of 
which is under consideration. 


The secretary of the Ironfounders’ Soci in his report just 
issued, describes the state of trade, as pen by the al as 
fairly moderate. I may add that it is exceptional where the 
branches go beyond this in describing the condition of trade. One 
or two of the large towns, such as Salford, Birkenhead, and Leeds, 
return trade as good in some sections, but the bulk of the reports 
are “‘moderate,” with in some cases trade bad and declining. The 
returns as to the number of members in receipt of out-of-work 
donation show a sli ht decrease, but still the yares y is some- 
what large, there 477 members out of a total of 11,475 
receiving out-of-work support, in acdition to 322 sick and 372 on 
superannuation. 

A new vertical nut tapping machine, which in design isa distinct 
departure from the general method hitherto followed in vertical 
tapping, has just been constructed by Messrs. Kendal and Gent, of 
Manchester, or one of the English railway companies. In the 
ordinary machine the ta; sare driven from above, and as the nuts 
are tapped they both fall into a trough below. In Messrs. Kendal 
and Gent’s new machine the process is reversed, and the taps are 
driven from below. The nuts are on to the shanks of the 
taps until ee full, the taps are then lifted out and the nuts 
alone dropped into the trough. By this arrangement several nuts 
can be tapped without removing the taps, and the liability of the 
tap being fractured by falling into the trough, as well as the 
inconvenience of fishing it out again from the lubricant, are both 
obviated. The machine just completed has three spindles, and is 
constructed for tapping nuts from }in. up to 1}in. diameter. 

_ The half-yearly meeting of the bers of the Manchester Asso- 
ciation of Employers, Foremen, and Draughtsmen, was held on 
rday, Mr. Thos. Ashbury, the president, in the chair. Messrs. 
ak Baldwin, J. M. Halson, and E. Asquith were re-appointed on 
the committee of management, and nine new members were 
elected; beyond this the business was of a formal character. 
_The coal trade generally is quiet, and colliery proprietors are 
either putting down into stock or running their pits short time. 


The better classes of round coal are only in very limited request | bein; 


for house fire purposes, and other classes of fuel for iron m g 
and steam purposes move off only moderately. Trade, however, is 
in a more satisfactory position than at this time last year; the pits 
so far have been working better, and there has od a larger 
quantity of coal going away from the collieries. Prices may be 
said to be fairly steady, and colliery proprietors are not at all 
inclined to commit themselves to forward engagements at present 
rates, or, in many cases, to enter into contracts at all. For prompt 
sales in bulk there is some little giving way, but quoted rates are 
unchanged, and at the pit mouth prices average about as under : 


Best coal, 9s.; seconds, 7s. to 7s, 6d.; common round coal, 5s. 6d. 
to 6s, 3d.; burgy, 4s. 6d. to 5s.; good slack, 3s, 9d. to 4s. 3d.; and 
common, 3s, to 3s, 6d. 

eee py has been rather more active, but orders can still be 
placed at low figures, 

Barrow.—Hematite pig iron still remains in very quiet demand, 
and on both home and foreign account the trade shows little or no 
change. I believe that the state of the market generally speaking 
is in a very unsatisfactory condition ; there auras however, to be 
some sign of improvement, as there seems to be a decided develop- 
ment and a greater consolidation of the steel trade here, which is 
well employed in all departments. There, however, is a decidedly 
keen competition in this trade, and knowing that large consignments 
of local steel have been ordered here for America, the Colonies, the 
Continent, and home users, the business is likely to be aecmny 
active throughout the season, although stocks are well in hand. 
Large oes of rails, merchant steel, &c., are being exported, and 
it is certain-that there will be an improved export trade during 
the remainder of the season. The prices have undergone no mate- 
rial change, and may be quoted at 50s. 6d. per ton for mixed quan- 
tities of Diasemar iron, and No. 3 forge at 49s. per ton net ; ordi- 
nary heavy sections of steel rails are quoted at from £4 15s. to 
£5 per ton net at makers’ works. I hear that there have been some 
sales noted at rather less figures than these, but only in cases 
where makers have found it necessary to clear out their large 
stoeks. There is every appearance of an increased activity in the 
shipbuilding trade, as several new orders have been booked. The 
engineering and ironfounding trades are fairly active, but there is 
not as much business in hand as the works are capable of. There 
is only a quiet demand for iron ore, and prices are still quoted at 
from 9s. per ton. Thereis an increased activity in the coal trade, 
so far as steam qualities are concerned, and a few shipping orders 
are stirring, but otherwise the trade is quiet. 

Since the Barrow Hematite Stecl Works have been placed under 
the management of Mr. Davey, of the firm of Davey Brothers, of 
Sheffield, several new improvements in machinery and other appli- 
ances have been effected. A new and improved rail mill has been 
laid down, which, ‘t is expected, will uce a greater tonnage of 
steel than has been hitherto accomplished by any mill erected in 
the county. The heated ingots will through the whole process 
of manufacture without the need of a second heat, and the mill 

been so arranged that itcan produce finished metal with great 
economy and speed. Several new classes of steel are being manu- 
such in bars, and all the best of 
steel for cutlery and other purposes. Tin bars, for which there is 
now a large demand, are now being made in large quantities. It 
was thought for a long time that it was impossible to make good 
cutlery and other merchant qualities of steel of the Furness 
Bessemer qualities. Now that they have succeeded in manufac- 
turing these qualities, it shows the advisability of centreing the 
manufactures on the sea coast. 

The trial trip of the Monarch, a steam yacht built by the Barrow 
Shipbuilding Company for Earl Ducie, took place on Wednesday, 
when she attained a mean speed of 114 knots per hour. 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 


TuE working men of Sheffield presented his Grace the Arch- 
bishop of York, on Tuesday, with a cabinet of table cutlery, 
manufactured by Messrs. Butler and Co., of Trinity Works, who 
some time ago produced a splendid case for Royal use. The Arch- 
a cabinet consists of upwards of 200 pieces, with fine ivory 
handles, and mounted in sterling assayed silver, each piece en- 
ved with the bishop’s mitre. Messrs. Butler and Co. have here 
introduced for the first time a game-eating knife, with the appro- 
priate design of a covey of birds artistically engraved on the blade, 
which is specially shaped for the pu of cutting up and 
thoroughly ‘‘ getting at” — ne ges, &c. Dessert-knives 
and eaters have been introduced for years, and the game-eater 
prek ere4 become as popular. The pattern of the knives in the 
the same to the Prince of Wales. 


The annual meeting of the Gas Institute opened at Sheffield on 
Tuesday, and closes to-day—Friday—with an excursion to Welbeck 
and the ‘‘Dukery.” The president, Mr. Robert Ormiston Paterson, 
was in the chair, supported by Sir Wm. Siemens, the Mayor of 
Sheffield—Mr. M. Hunter, jun.—Mr. R. Harris, Mr. R. Heskett 
Jones, and Mr. Thos. Newbigging, vice-president, Mr. G. T. Livesay, 
Mr. Corbett Woodall, Mr. James Paterson, Mr. Robt. Morton, 
Mr. Charles Hunt, Mr. J. Warner, and Mr. Magnus Ohren, past 
president, and many others. The president, in his opening address, 
referred especially to the recent International Electric and Gas 
Exhibition at the Crystal Palace, remarking that previously the 
public had no conception that was capable of so much develop- 
ment. It was believed that if the Exhibition had preceded by a 
couple of years the Electric Exhibition of last year, the ruinous 
launching of gas stock upon the market by timid owners would not 
have taken place, and the loss that was involved in the electric 
light scare would have been averted. The best evidence of that 
was to be found in the high pay me of gas stock at the present 
time, compared with those of a year ago. Sheffield he considered 
a most suitable place for the meeting, as the town lay in the heart 
of the great Midland coal-field, the largest in the kingdom, 
having an area of about 800 square miles. This field was 
estimated to contain more than 18,000,000,000 tons of work- 
able coal. At peed yee rate of production this coal would not 
be exhausted until about the year 2400—a sufficiently distant 
ape to remove anxiety from the minds of the Sheffield people. 

e congratulated the Sheffield Gas Company on being in the proud 
position of selling the ch: t gas in England. Gas of 18-candle 
power at only 1s. 10d. per 1000 cubic feet was.certainly a triumph 
of gas manufacture. The president expressed an opinion that 
steel, owing to its lightness and strength, must ultimately super- 
sede both cast and wrought iron in the construction of purifier 
covers, ascension pipes, conducting and hydraulic mains, and 
condensers. Of the electric light he had no fear. Parliament had 
invited electricians to lay siege to the gas companies, but they 
did not advance. When they did come they would have to meet a 
stubborn aud well-equipped foe. They wished them not ill, but 
believed that gee must ever remain the best and cheapest light for 
the homes of pune. At the Atlas Steel and Ironworks—John 
Brown and Co., Limited—the bers of the Institute witnessed 
the operation of casting a compound armour plate—Ellis’s patent. 
The plate was 1ift. Thin. by 6ft. 10in. by Thin., steel and iron 
combined, and weighed 22 tons. The plate after casting was 
returned to the furnace, heated for fourteen hours, when it was 
rolled to 8in, thick. It was then about 20ft. long, and taken while 
hot to the hydraulic (yr pecs bent toform part of a circle of 10ft. 6in. 
radius. When cold it. was cut to the following dimensions : 
18ft. 98in. x 6ft. 3in x Sin., and then formed part of one of the 
barbettes for H.M.S. Warspite, now building at Chatham. It is 
one of thirty-two similar plates now in course of manufacture for 
the eight barbettes of the iwo vessels Warspite and Imperieuse— 
the latter building at Portsmouth. Armour-plates have been made 
at these works up to 10ft. and 20ft. long, the greatest thickness 
g 19in. in compound iron and steel, and 24in. in iron. 

The members of the Gas Institute the previous day visited the 
collieries and ironworks of Messrs, Newton, Chambers, and Co., 
Limited, Thorncliffe, fag es conveyed by special train, pro- 
vided by the company, to oe the est of the six col- 
lieries owned by the company, the shaft of which extends to a 
depth of 335 The visitors were received by Mr. T. C. 
Newton, the chairman, and Messrs. G. Dawson and A. M. 
Chambers, the managing directors. One of the chief objects 
shown to the visitors was the ventilating fan, which is 45ft. diame- 
ter, 12ft, wide, and is run at 36 revolutions per minute, sending 


ishop’s cabinet is similar to that used in a case supplied by | o> 


through the workings 12,600 cubic feet of air per minute. There are 
two engines, each 150-horse power, with 6ft. stroke, and driving an 
18ft. diameter drum. The Thorncliffe Ironworks were afterwards 
inspected. Here there are two blast furnaces, producing 600 tons 
of pig iron per week, while the foundries turn out tons of 
castings per week, including a large quantity of articles used in gas 
establishments, A cold collation was afte 8 served, over 
which Mr. Newton presided. Responding to the toast of “ Pros- 
perity to Messrs. Newton, Chambers, and Co.,” Mr. Newton said 
the electric light used to be spoken of as the light of the future, 
but now he believed it was the light of the past. 

In connection with the Gas Institute, an exhibition of Sheffield- 
made tools and appliances used in pomaling, establishments has 
been held.. Messrs. John Bedford and Sons, Lion Works; Messrs. 
Newton, Chambers, and Co., Thorncliffe; Mr. Benjamin Nichol- 
son, of Shoreham Steel Works; the Hardy Patent Pick Company 
and some twenty-five other manufacturers have interesting 
exhibits. 

The rumour was published in a London paper that Messrs. Steel, 
Tozer, and Hampton, Limited, the Pheenix mer Steel Works, 
the Ickles, Rotherham, were wishful to sell part of their plant and 
abandon rail-making. Messrs. Steel, Tozer, and Hampton, dis- 
tinctly deny the truth of this statement. The mistake has 

robably arisen from the plant of the Phoenix Works—Owen’s 

atent Wheel Tire and Axle Company, Limited—in Greasbro’- 
lane, Rotherham, being offered for sale, the catalogue of which 
includes a considerable quantity of Bessemer plant. 

There is no change in the situation as regards the file trade. The 
strike has now continued ten weeks. When the men “ turned out” 
there was about £500 in hand, and the strike pay was arranged at 
8s. for each man, 2s. for his wife, and 1s. for each child per week. 
Sincethen the committee have been paying about £700 per week, but 
on the last pay day, the 9th, they were only able topay one-fourth of 
the usual t in q’ of a lack of funds, and it was 
thought this would induce many to return to their work. A meet- 
ing has since been held, however, at which it was almost unani- 
— decided to stand out and take what the committee can 

ord, 


THE NORTH OF ENGLAND. 


(From our own Correspondent.) 


THE Cleveland iron market, held at Middlesbrough on Tuesday 
last, was better attended than it has been for some time past, and 
compared with the previous Tuesday, there was a decided improve- 
ment in tone. This was owing partly to the slightly improved 
condition of the Glasgow market, an —_ to the heavy shi 
ments which have hitherto been made from the Tees this month. 
It will be remembered that merchants were selling last week at as 
low a figure as 39s. per ton for, No. A es On Tuesday they 
asked and obtained 39s. 14d. to 39s. per ton; but only very 


small lots could be had at the lower rate. The majority of the . 


makers continue firm at 39s. 6d. to 40s., and will not book orders 
at less than the former figure. The combination makers, at a 
meeting held on Tuesday, resolved that the output should be stil! 
further restricted if the demand does not shortly improve. 

Warrants are offered at 39s. 14d. per ton, but buyers are not to 
be found at that price, and only 39s. is being given for the small 
quantities which change hands. 

The stock of Cleveland iron in Messrs. Connal’s Middlesbrough 
store was reduced only 96 tons during the week ending Monday 
last. The quantity then held was 77,167 tons. 

The shipments of pig iron from the Tees up to Monday night 
were 37,246 tons, against 27,606 tons in the corresponding 
of April, and 20,557 tons in the first eleven days of June, 1882, 
Only a moderate quantity of manufactured iron and steel has been 


shipped. 

There is still great pressure for delivery at the manufactured 
ironworks. Consumers, however, are not giving out many new 
orders, and what they do buy is at prices somewhat less favourable 
to producers than they were. Ship-plates are £6 to £6 5s. per ton; 
shipbuilding angles, £5 12s. 6d. to £5 15s.; and common bar iron, 
17s. 6d. to £6—all cash 10th less 24 per cent, delivery free 
on trucks at makers’ works, Puddled bars are still £3 12s. 6d. per 
ton net on trucks. 

Founders are well employed just now, and there is a fair 
amount of work being given out, but at somewhat lower prices. 

It is expected that the Consett Iron Company, Limited, will 
commence to make steel by the Siemens process some time in July. 

Messrs. Sadler and Co., Limited, have commenced to extend 
their chemical works at Middlesbrough. About twelve acres of 
ground will be covered by the new additions, which will be devoted 
to the manufacture of dyes from tar. 

A circular has been issued by Lloyd’s Register of British and 
Foreign Shipping to shipbuilders, shipowners, and others, com- 
eager that recently some iron —_ for shipbuilding purposes 

mn of an inferior quality, and has been pene. on their 
surveyors as unfit for use. They intimate that unless an improve- 
ment be effected by the parties at fault, they may feel compelled 
to require more rigid tests, with a view to ensure iron intended. 
for ships to be built under their auspices being uniformly of a better 


for the ports of Stockton, Middlesbrough, Hartlepool, and Whitby. 
The committee decline also to allow either shipbuilders or assurance 
associations to participate in the voting for representatives. The 
representatives for the above-mentioned district are to be elected, 
at a meeting of shipowners, representatives of chambers of com- 
aie. ag shipowners societies, to be held at Stockton on the 
ins’ 

>. The fitters, turners, &c., employed at the engineering works on 
the Wear at Sunderland are asking for an increase of 2s. per week 
on their 2 resage wages, which range from 33s. to 37s. per week. 
The moulders at Messrs. Joicey and Messrs. Stephenson and Co.'s 
works at Newcastle have received an advance of 1s. per week. 
The men asked for 2s. per week. At Joicey’s the moulders are idle 
this week, as the labourers are on strike for an advance. 

The workmen employed by Messrs. Bolckow, Vaughan, and Co., 
Limited, at their Eston Steel Works, went to work again on 
Monday last after having been out on strike for four weeks. The 
men in the manufacturing department have agreed that the wages 
question shall be submitted to arbitration, and Mr. C. J. Coleman, 
stipendiary magistrate for Middlesbrough, has been chosen to act 
for both sides. Meanwhile, the men are to be paid at the old rate 
of wages until the decision of the arbitrator is given. The 
mechanics, numbering over 500 men, have gone to work on the 
understanding that they are to receive the old rate of wages for a 
fortnight, and by that time it is expected that something definite 
will be arranged. Possibly these men may not have their wages 
— at all, but in that case the number of hands employed will 

ess. 

A meeting of the subscribers to the Guarantee Fund for 
receiving the members of the Iron and Steel Institute in September 
next is to be called for Tuesday next. Committees will then be 
formed for taking the necessary steps to secure success. 

e Dinsdale Rolling Mills, recently put up by Mr. Thomas 
Moore, have been purchased, and are being worked by Mr. William 
Richards, of Middlesbrough. Scrap iron is bought and selected 
and rolled into rounds and flats of best quality. Some excellent 
results have been obtained. 

The manufacture of basic pig for steel-making is extending in 
Cleveland. Messrs. B. Samuelson and Co. are ly making it, 
and have bought up almost all the forge tap cinder produced in the 
ot emer This they charge into the blast furnace, together 
wit noupnienen ores from Spain and elsewhere. Tap cinder, 
=> erto has been quite a drug, is now becoming quite in 

lem: 


5 
| 
quality. 
The committee of Lloyd’s Register have declined to accede to the 
for three | instead of two, to sit : 
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NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

A RATHER better feeling has characterised the 

ig iron market in the course of the past week. 

t was feared that large deliveries of iron into 
store would exercise a further depressing effect ; 
but while these deliveries have been made, and 
Connal’s stocks have thereby been augmented by 
fully 2000 tons in the week, counteracting infiu- 
ences have been at work. There a } been @ con- 
siderable t of in 
and the shipments of | pis were larger 
than been anticipated. he speculative 
peli have mainly proceeded upon rumours 
with reference to the probable blowing-out of 
furnaces, which may or may not be ultimately 
carried into effect. Since last report one furnace 
has been dam at Gartsherrie, and another at 
Langloan, and a third is expected to be put out 
presently for repairs. The foreign demand, taking 
it as a whole, is good, although there is yet much 
room for improvement with the United States. 
The imports of Middlesbrough pigs at Grange- 
mouth are now very large, and it is believed that 
the greater proportion of the arrivals goes into 
consumption. 

Business was done in the warrant market on 
Friday forenoon at 46s. 11d. to 47s. 1d. cash and 
47s. ld. to 47s. 24d. one month, the afternoon 

otations being 47s. 3d. to 47s. 1d. cash and 

7s. 44d. to 47s. 2}d. one month. On Monday 
forenoon tra ti were effected at 47s. to 
47s. 2d. cash and 47s. 14d. to 47s. 4d. one month, 
business taking place in the afternoon at 47s. 2d. 
to 47s. 24d. cash and 47s. 44d. one month. Tues- 
day’s market was fairly active, with business at 
47s. 3d., 47s. 2hd., and 47s. 3}d. cash, and 47s. 4d. 
to 47s. bad. one month. On Wednesday business 
was done at 47s. 1}d. to 46s. 114d., and up to 
47s. Ohd. cash, and 47s. 2d. one!month. To-day— 
Th y—business was done at 47s, 2d., and hack 
to 47s. 1d. casb. 

There are considerable in the quotations 
of makers’ special brands of pig iron, in some 
cases a reduction, and in others an increase, 
having to be noted. The quotations: are as 
follow :—Gartsherrie, f.o.b. at Glasgow, per ton, 
No. 1, 57s. 6d.; No. 3, 52s. 6d.; Coltness, 60s. 6d. 
and 53s. 6d.; Langloan, Gls. and 53s. 6d.; Sum- 
merlee, 58s, 6d. and 50s. 6d.; Chapelhall, 57s. 6d. 
and 54s.; Calder, 58s. 6d. and 50s. 6d.; Carnbroe, 
54s. 6d. and 49s.; Clyde, 50s. 6d. and 48s. 6d.; 


van, 
46s. 3d.; Shotts, at Leith, 60s. 6d. 
Carron, at Grangemouth, 50s. (s; 
57s. 6d.) and 48s.; Kinneil, at Bo’ness, 49s. and 
ton, an 
48s. 6d. and 47s. 6d. 

The manufactured iron trade exhibits many 
signs of vitality. There is briskness in the malle- 
able department, the engineering works are all 
busy, and there is much activity among the 
makers of large castings. A tube works, which 
has been idle for some time at Coatbridge, is 
about to be re-started. 

‘The coal trade is very active, and additional 

— has been given to the od we by the fix- 
je F extensive contracts for gas coal, and the 

itation of contracts for & supply of the 
different railway companies. The past week’s 
shipments from Glasgow have been heavier than 
usual, and those from the other ports on the west 
coast have also been satisfactory. The pits have 
been very busy in Fifeshire, making up for time 
lost by the miners last week in holiday-keeping. 
About 6000 tons of coal were shipped at Leith, 
el at Grangemouth, and a fair quantity at 


oun exports of gunpowder from the Clyde 
May were 124,800 1b., all of which went to 
fee uth Wales. 

The freight market of the Clyde is very quiet, 
with a downward tendency in many departments 
of shippi It appears evident that the market 
is overstocked with steam shipping. ie sailing 
vessels there is a good demand for the carrying of 
coal to distant places abroad. 

In the course of May, 160 vessels discharged 
121,082 tons of in ’ cargo at Glasgow and 
Greenock, as compared with 164 vessels and 
111,105 tons in the same month of 1882. The 
arri for five months are 650 vessels, and 
521,046 tons, against 657 vessels and 461,664 tons 
in the corresponding period of last year. The 
month’s sailings were 167 vessels, with 155,231 
tons, as compared with 198 vessels and 154,090 
tons in May, 1882; and the five months’ exports 
were 688,244 tons, against 603,544 in the same 
period last year. 

The ee a in the employment of Messrs. 

shipbuile and Co., and James M‘Arthurand Co., 
ders, Paisley, have come out on strike for 

= advance of wages. The employers regard their 
conduct as unjustifiable, as their wages have been 
considerably advanced of late. In most cases the 
operative engineers of the Glasgow district have 
been promised an advance of a per 


ly selected, 


WALES & ADJOINING COUNTIES. 
(From our own Correspondent.) 
THERE is a good deal of active emulation going 
on between Swansea and Cardiff, and though the 
coal exports of the former are not to be compared 
with those of the latter, the rivalry is a health 
one, and good results. The dry dock and col- 
lateral of Cardiff have a 
similar movement at Swansea. Messrs. Young 
and Co., who have lately bought the Globe dry 
dock, are ~ engaged in for suit 
to e necessary extensions in carrying 
on the dry dock with vigour, and also iron ship- 
building. In one industry Swansea has forged 
ahead of all competitors. This is in patent fuel. 
From a few hundred tons per week the trade has 
gone on, and now 10,000 tons and upwards weekl 
is no novelty. Last week the total was 10, 
tons, and the coal export, which a year or two 
ago rarely eed 15,000 tons weekly, was 
last week 31,981 tons. 
Trade generally i is good all round. House coal, 
it is trae, has flagged a little, as is ehh pow =! ex- 
this time of the year; if coalowesrs 


have been made in steam coal, both small and 
large, and, in fact, all classes and varieties of 
steam. Small has gone up in price, and it is 
certain that owners have been able to secure good 
exceptional figures. The latest price I have heard 
quoted has been 5s. 6d. f.o.b. I recollect the time 
when a couple of shillings per ton represented its 
value, and still further back when it was an unsale- 
able article, tipped in the neighbourhood of every 
coal pit. 

Some authorities have expressed their 
that small coal should be so firm at Cardiff, where 
patent fuel is dull, but they forget the * coking 
trade, which is brisk. 

The proposed sinking in the Aberdare valley is 
pushed forward a step, the ground having been 
carefully inspected by sev of the most com- 
petent mining engineers of the district. 

A new enterprise of an important character has 
been formed in the Garw Valley to work the 
Pwlicarn Colliery. It is called the Transatlantic 
Steam Company, Limited; capital £70,000, in 
shares of £100 each, and most of the shares are 
already taken up. The area is a remarkably fine 
one, extending to 436 acres, and the scheme has 
the strongest possible an given to it by the 
favourable opinions of Herbert Kirkhouse, 
and Mr. Galloway, who have both systematically 
examined and reported on the estate. 

The coal clearances of the week amounted to 
over 100,000 to foreign destinations alone, and 
9000 tons of iron and steel. 

The returns for 1882 just completed show that 
from Cardiff last year 943,780 tons of coal, cinders, 
and patent fuel were shipped, and 5,722, 625 
exported to foreign parts. A confident impres- 
sion exists that the total coal exported this year 
will be over seven millions to foreign —, 
The Waterloo tin-plate works, and a large coal 
Eev contiguous, are about to be started by 

Woodruff, jun., of the Machen Works. 

‘An association has been formed amongst the 
anthracite colliers of the western parts of Wales. 
Anthracite coal is now 7s. 6d. f.o.b. Am glad to 
report a steady improvement in the tin-plate trade 
of several districts, notably Machen, Lydbrook, 
Lydney, and Lianelly. Boxes are 3d. better this 
week than last. . had easily, and 18s. for 
charcoal. 

The decision of the committee on the Pontypridd, 
Caerphilly, and Newport Railway has been 
unfavourable except in so far as regards a free 
access to the Alexandra Docks at Cardiff, the 
No. 1 portion affectin ng Mr. Nixon’s collieries, and 

ewport are thus for the 


The iron trade is not pgettouiend brisk. Steel 
rail quotations are at £4 15s. 4 


THE PATENT JOURNAL. 


the Jou: of the Commissioners of 


i 


2773. Weicuine Scaes, A. H. Emery, New 

2774. Testine the of MaTERIALs, &c., A. H. 
Emery, New York, U.S. 

2775. Weicuine Macuinery, A. H. Emery, New York. 

2776. ae &c., Gavozs, A. H. Emery, New York. 

2777. Testinc the STRENGTH of MaTERIALs, &c., A. H. 
Emery, New York, U.8. 

2778. Testine the of Marerriats, &., A. H. 
Emery, New York, U.8. 

2779. Scourtne Rice, &c.,J. H. Martin, Walthamstow. 
2780. Brakes, H. J. ‘Allison.—{ The American d: Foreign 
Automatic Car Brake Company (Limited), New York. 

2781. CaRBURETTING Arr, J. 8. Muir, London. 

. Evecrrican Wire Prorecrors, J. 0. Cottrell, U.S. 
. SIGNALLING on Rartways, W. Wise, Bristol. 

. Horse-nozs, F. Mote, Burnham Market. 
Cicars, C. Morris, London. 

. ELECTRICAL Apparatus, J. A. Koerber, London. 
787. Marine Steam Enornes, J. Kincaid 
. Voutaic Batrerizs, G. 


Marcus, Vienna.) 
2791. Benpinc Iron, C. Wicksteed, 
2792. Rock-DRILLING AppParatus, W. P. Thompson 
(G. M'C. Derby, New York, U.8.) 
2793. STOPPERING GLass Borrues, &c., W. E. Gedge.— 
(Messrs. Berthe, Wulvéryck, and Servas, Paris.) 
2794. Propucine Dravert Furnaces, W. R. Lake. 
W. Norwood, Philadelphia, U.8.) 
9795. Exectric BELL Apparatus, W. 
Société Dany et Lepage, Paris.) 
2796. Treatinco Cotton, &c., J.  ingworth, 
2797. Measurine Tapss, L. P. Casella, Lon 
W. R. Lake.—(Z. 0. Banjard, France.) 
2799. Prerarinc METAL Surraces for Ercuine, J. J. 


don. 
2800. ELecrricat Motor, W. Peek, Sydenham-hill. 
6th June, 1883. 
2801. CaLoric Enorngs, C. , Fulham. 
2802. Pistons, A. MacLaine, ast. 
2803. Sarery Apparatus for Gas-BuRNERS, the Hon. J. 
W. Plunkett, Dunstall Priory, and J. Stratford. 
2804. Generatine, &c., ELecrric Currents, A. and T. 


Glasgow. 
ENCIL- F. Chesterfield. 
2806. WeicuTinc Apparatus for ms, I, and A, 


Wallwork, Hurst. 

2807. JacquaRD Apparatvs, J. C., A., and T. J. Cross- 
ley, New Moston. 

2808. Pens, W. Brierley.—(A. F. J. L. Scholz, Mezo- 
Szakal, Transylvania.) 

2809. ENvevopgs or WRAPPERS used in ExTRactinc O1L 
from Srep, G. Eskrett and W. H. Searle, Hull. 

2810. Tips of Cuzs, T. Hyde, Oldbury. 

2811. J Wolfendale, Lancaster. 

2812. eye SwitcHes, E. N. Molesworth-H 
worth, Manchester. 

2818. Zaman, 2, Woodward and F, Beesley, London 

2814. Looms, H. J. Haddan.—(J. MacFarlane, 0.8.) 

2815. PaTrerns for Vests, &c., H. J. Haddan.—(J. M. 


Bus T. W. and W. K. Appleyard. 
ILUBLE (LACK, . 
J. w, Manchester. 


= Sienaiine, &., APPARATUS, 
Corsets, A. Grant, Landport. 


2819, Fasteners for Burtrons, W. R. Lake.—(S. L. 
Pratt, Hingham, U.S.) 
2820. Beer Sucar, W. L. Wise.—(@. A. Hagemann, 


Copenhagen. 

2821. Saape-HoLpers, J. H. Stone, Birmingham. 

2822. CommunicaTinc Apparatus, W. R. Lake.—(@. A. 
Cardwell, New York, U.S. 

2828. SPINNING SPINDLES, &c., A. M. Clark.—(@. 
Jaquith, Maysville, U.8.) 


7th June, 1883. 


2824. Cookine Apparatus, J. Darling, Glasgow. 

2825. Sxivine Leatuer, W. Douglas, Kingswood. 

2826. Locx-catcu Piarss, T. T. Hodgson, London. 

2827. Sea, Traps, W. P. Thompson.—(4. Bdwards, 
Asbury Park, U.8.) 

2828. ORNAMENTING Tiss, &c., G., C. F., and L. Wedg- 
wood, and G. A. Marsden, Etruria. 

2829. Cast ts, R. H. Hyde, Derby. 

2830. Tricycies, W. Bouttell, Colchester. 

2831. Pyeumaric BREECH- Guns, TN. Palmer. 
—(D. M. Mefford, Toledo, U.S.) 

2832. ConnecTine, &c., ELECTRICAL Circuits, H. H. 
aes, E. Woodhouse, and F. L. Rawson, 

ndon. 

2833. CaRTRIDGE-HOLDERS, T. Nordenfelt, London. 

2834. Rotary Enaunes, T, Nordenfelt.—(@. W. Garrett, 
Stockholm. ) 

2835. Carrriposs, T. Nordenfelt, London. 

2836. SupstiruTe For Stones, H. J. 
Haddan.—(P. C. Miller, Leipzi 

2837. Forminec Srarca, &c , nto Buiocks, H. J. 
Haddan.—( W. A. Uhland, Leipzig, and V, Machoxsky, 
Prag, Austria-Hungary.) 

2838. Latcnes, F. G. Lynde, Melton Mowbray. 

Exaavustine Four Arr, T. Clayton, Ashton-on- 

ersey. 

2840. Sortinc &c., H. Gatward, Hitchin. 

2841. Sarery Sappie Bars, Sir T. Dancer, Burton-hill. 

2842. REGENERATIVE FuRNacEs, W. Spence. — (@. 
Stumpf, Berlin.) 

Coxe, &c., H. Hutchinson, London. 

. Mera Toses, C. Kellogg, Buffalo, U.S. 
. Cement, J. McConnell’ Ballymena. 
. Fevt Carpets, J. Barcroft, Waterfoot. 

2847. Guass id. Richardson, Hatton. 

2848, BicyciEs, &c., E. London. 

2849 ORNAMENTAL TABLETS, J. Brand and H. Fermor, 
London. 

2850. Lamps, W. J. L. Hamilton, Wandsworth. 

2851. Mitts, K. J. Dance, Clifton. 

2852. Surps’ Beatus, W. R. Lake.—(¢. A, 
Milligan and M. J. Killion, U.8.) 

4853. Mera, Hanpies for Knives, &c., C. D. Abel. — 
(W. Lorenz, Carisruhe. 

2854. Securine Baas, &c., E. Hawker, Lee. 

2855. E_ecrropes, D. G. Fitz-Gerald, 

2856. Execrricat and Morors, W. R. 
Lake.—(M. Bolimann, Vienna.) 

2857. Gengrarine, &c., Exvecrriciry, T. J. Handford. 
—(T. A. Edison, Menlo Park, U.8.) 

2858. Treatinc Cuicory, E. Edwards.—(Z. Humbert- 
Ridez, Lille, France.) 


8th June, 1883, 


ms, Ho 
2861. Looms, M. Sowden, redid, 
2862. Rerinep Cast Srext, T. Sheehan, London. 
2863. VaLves and Taps, A. H. Bateman, Greenwich. 
2864. Reapine, &c., A. McGregor, Leigh. 
2865. ‘&e., "Hats, 8. Wareham, Hvde. 
Roapways for TRAM-CARS, &., T. Knightley, 
ndon. 
2867. Quartz CrosHer, H. Sutherland, London. 
2868. Rar-way Car Coupieas, H. J. Haddan.—(N. P. 
Cowell, Cleveland, U.8.) 
. TREATING Mik, &c., G. Lawrence, London. 
2870. PLayina Puzzie, &c., Games, T. H. Ward, Tipton. 


2871. Buzacuine &c., APPARATUS, J. Farmer—(A. 
Lalance, M 
2872. Azo Allison.—( W. Baxter, 


ABY JUMPERS, 
D. Barton, Corry, ve) 


9th June, 1883. 


2876. Betine, J. K. Tullis, Glasgow. 

2877. Tres for Binpixo Corrox, &c., E. Ascherson.— 
(W. M. Freeman, Meridian, U.8.) 

2878. HypRavuic Crank, J. C. Miiller, Paris. 


2880. Birm’ 

2881. F H. Leigh. —({ The der, Foyers 
Economiques. et Company, Paris ) 

2882. SUPPLYING AIR to ToRPEL> Boats, &c., A. H. 
Arnold, Land 

2883. STOPPERING J. Sankey, 

2884. SPINNING, &c., H. Clapham, 
Whitehead, and T. W. Wheel ht, Brastord: 

2885. Lever Horse-nogs, W. J. ord and C. H. 
Piff, Blisworth. 

2886. Stoves, 8. C. Davidson, Belfast. 

2887. Atracninc Lamps to Carriaces, N. Stretton, 


2888. Treatine Compounps of ALuminivum, J. H. John- 
son.—(J. Varin, Paris.) 
ae Inpicators, J,, G., and J. T. 8. Pimbley, Spring- 


2890. Hor-waTEr Boiters, &c., J. Collier and M. H. 
Smith, Halifax. 

2891. HANDKERCHIEPS, &c., J. Edelston, Preston. 

2892. the Exps of BorLer Tones, A. M. 
Clark.—(D. H. Cunningham, Paris.) 

2893. Extractine the Bioop of Animas for Mepi- 
cINaL Purposes, M. Haeffner, Berlin. 

2894. Street Rattways, F. Wirth.—(C. Binder, Fried- 


richsthal, Germany. 
2895. Propvcixo Lome by W. P. Thomp- 
son.—(R. J. Sheehy, ~ York, U.8. 


2896. PaRina, &c., the "ot the of Boots 
and Sxogs, F. Cutlan, Leicester. 
2897. Heexs of Boors and Suogs, F, Cutlan, Leicester. 


11th June, 1888, 
Preventers, 8, and J. Chandler, 


2899, P. Boulnois and W. Hilder, 
2000. G. Lindsey, Brighton. 
2901. Brusnes, J.C. Mewburn.—(4. Dupont, France.) 
2902. Sarzs, H. W. Chubb, Lond 
2908. Pruvtinc Presszs, M. Gally, New York, 
2904. Woop Screws, H. H. Lake.—(H. A. Harvey, 
2905. PortaBLe Rests for the Heap, H. H. Lake.— 
ait Prescott, Boston, U.8. 
2906. TexTiLe Fasrics, H. Lake. —(La 


t Anonyme des Teintures et ad de Tarare, 
France.) 
Inventions for Six pecsthe on 


Protected fi 
Deposit of Complete Specificatione. 

2768. Evectric Currents, H. take, 
London.—A communication from R. E. Ball, New 
York, U.8.—4th June, 1883. 

2780. Brakes, H. J. Allison, London. —A communica- 
tion from the American and F Automatic Car 
Brake Co. (Limited), New York, U.8.—5th une, 1883. 

2781. Carsurertinc Air, J. 8. Muir, London,—5th 
June, 1883. 

2789. W. L. Wise, 
London.—A commun D. Prieto, Wash- 
ington, U.8.—5th June, ~ ~ 

2790. Gas Motor Enornes, W. P. Thompson, Liver- 
pool.—A communication from 8. Marcus, Vienna.— 
June 5th, 1883. 

—A communication from . Cowell, 

U.8.—8th June, 1883. 


Patents on vee i oor, Duty of £50 


‘une 

2490. Srrarcnrenina, &c., Rarpway Bars or Rais, 

wis-Richards, Dowlais.— 8th July, 1880. 

2284. Excavator, J. F. Sang, London. —5th June, 1800, 

2292. &e., Fast Fasaics, J., J., 
Mellodew, J. Lees, and J, Hardy, Oldham.— 
June, 1880, 

2383. Rivers, W. R. Lake, London.—9th June, 1880, 

2323. OxipaTine, &c., or Vapours, J. Storer, 
Glasgow. —9th June, 

Arr B, B. Mills, London,—8¢h June, 


2310. Pumps, R. Marchant, London.—8¢th June, 1880, 

2319. Movinc Heavy Bopres, T. Hodge, Kingston 
upon-Hull.—9th June, 1880. 

2341. Paper Pup, W. Morgan-Brown, London.—10th 
June, 1880. 

2352. Mera, Heets and Srors, J. Jones and E, 
K. Bridger, London.—1l0th June, 

2368. Roasting Corrse, &c., P. Pe Manchester, 
—11th June, 1880, 

MgTaLLic ALLoys, &.,G. A. Dick, London.— 

8th June, 1880. 

2322. — J. B. Freeman, Tottenham,— 


June 

2353. INVALID Bepsteaps, H. J. Dalton, London.— 
10th June, 1880. 

2362. Treatino Porters’ Cray, &c., W. Boulton, 
Burslem.—11th June, 1880. 

2367. Wire Hepp.es, &c., for Looms, H. E. Newton, 
London.—11th June, 1880. 

2441, Compounp Steam Pompino Enarnes, E, B, Elling- 
a" Chester.—16th June, 1880. 

3026. and Pressine Boarps, &c., A. M. Clark, 

2 Seiten, W. Lenten, 
111 REW Prop 
24th May, 1880. 

2351. DousLine Yarn, &c., J. King, jun., Manchester, 
—10th June, 1880. 

2426. Cuatns, 8. Pitt, Sutton.—15th June, 1880. 

2442. Ranozs, and T. Robertson, Glasgow. 
—16th June, 1880. 

2491. SLorrinc, &c., Macuiwes, J. Barrow and J. 
Craven, Leeds. —19th June, 1880. 

2787. Gas APPARATUS, b. own Sutton.—7th July, 1880. 

8141. Cases, &c., for Szewinc Macuines, 8. 
Pitt, Sutton. —30th July? 1880. 


Patents on which the Stamp Duty of £1 
has been ud 


for Weavine, J, Leeming, Bradford.—6th 

‘une, 1876. 

2410. Meratiic W. Morgan-Brown, Lon- 
don.—10th June, 1876. 

2455. Recutatine the Fiow of Gas, &c., J. and J. 
on , Oldham. —14th June, 1876. 

. Looms for Weavine, R. L. Hattersley and J. 

tin, Keighley.—10th June, 1876. 


Notices of Intention to Proceed with 
Applications. 
(Last day for fling opposition, 29th June, 1883.) 

296. Drivixc Betts, G. Hibblethwaite, Hudders- 

field.—18th January, 1883. 
593. and Treatinc Certain Bases from 
&c., Sonstadt, Cheshunt.—8rd Feb- 


606. Letrinc-orr Apparatus for 


and E. Bentley, Littleborough.—: February, 
IRE, W. Halkyard, Providence, U. 


616. Guopes or for J. B. Goodwin, 
London.—5th February, 

619. Hixoxs for Doors, G. W. Nawrocki.—A com- 

Stettin, 


munication from 0. A. 
5th February, 1883. 
631. Apparatos, A. M. Clark.— 
Com, from N. de Kabath, Paris.—5th Fe , 1883. 


638. Gas-moToR W. King, Man er, and 
A. Cliff, Forest Gate. —6th Fi ry, 1883. 

640. Macumes for Exvevorss, & 
Mewburn.—A communication from A. Howat, 


Brooklyn, U.8.—6th February, 1883. 
655. Fastenines, &c., for WEARING APPAREL, W. M. 
and J. C. Newey, Birmingham.—6th , 1883. 
J. Munro, West 


—6th February, 1883 
Wirth. communica- 


662, ARTiFiciaL Stronss, 
Griinzw Hartmann, Ger- 


many.—6th 
, J. J. Turner, Kington.—7th 
695. Wanow- -SasHEs, J. Hay and G. Robertson, (las- 
‘ebruary, 1 


w.—Sth Fi 
& J. T. Todman, 
710. Rat.way Sieepers, F. G. M. 
Rapier, London. —9th Februa: 
711, Compinc Woot, &c., and 
J. Fawell, Bradford.—9th 
714. Warnminc Hovses, 8. Feb- 


ruary, 1883. 
719. Pives, K. W. Hedges, London. 


Fi 

721. oe ‘oot, A. Monchablon, Paris.—9th Feb- 
ruary, 

723. Rounpanouts, W. Meads, W. ay jun., and 
T. Blin Boston. —oth Fe 

740. JacquarD Macutnes, I. Thomis, ‘oclestld, and 


Pries' Wibsey. 
783. for Fildes. Walsden. 
th February, 1888. 
788. ae Brakes, A. M. a from J. 
van February, 1 
Cassagnes, Paris. Feb- 


F. Hammond, London. —23rd 


February 
999. Enormma, A. M. Clark.—A communication from 
N. de Kabath, Paris.—28rd 
1115. Apparatus, A, R, Glas-- 
—Ilst March, 1883. 
1 and Froors, A. M. 
France,—21st 
Atvoys, J. Lewthwaite. 
883. 


A. 


188. 
, Halifax.— 


T.F. Stidolph, Woodbridge.—11th A 1 
1851. Cur~ine, &c., Tickers, J. 
—12th April, 1883, 
1878, Haxp-Power Li Attwood and T. W. Barber, 
sont — 18th A 1883, 


—2lst April, 1883. 

2118, ELgcrricaL &e., P. Higgs.—Com.- 
from C. For 26th ‘April, 1883. 

2125. Tricyces, 0. Piblfeldt, Redcar. —26th April, 1883. - 

2210. Dynamo-ELecTRio, &c., Macnines, W. Siemens, - 
London.—lst May, 1883. 

Gatvanic Batreries, J. Lea, London.—8rd May}, 


wick, Barnstaple.—7th May, 1888. 


lowed. 
Condens {rom 
. *,* It has come to our notice that some applicants of the 
. Patent-office Sales Department, for Patent Specifications, 
have caused much unnecessary trouble and annoyance, 
both to themselves and to the Patent-office officials, by 
giving the number of the page of Tue Encinexr at 
which the Specification they require is referred to, instead 
of giving the proper number of the Specification. The 
mistake has been made by looking at Tux ENGINEER 
F Index, and giving the numbers there found, which only 
. refer to the pages, in place of turning to those pages and 
Jinding the numbers of the Specification. 
Applications for Letters Patent. a 
*,* When have been ‘‘ communicated,” the 
mame and address of the communicating party are 
printed in italics. 
5th June, 1883. 
2879. PROPELLERS. J 
4 
2789. DisINTEGRATING Fisrous PLants, W. L. Wise.— 
(D. Prieto, Washington, U.8.) 
2790. Gas Motor Enoines, W. P. Thompson 
815. Ratt Screws, &., T. Matthews, London, and W.. 
> Bayliss, Wolverhampton.—14th February, 1883. 
955. Cizantne Woot, J. C. Walker, Shipley, and 8. 
jour, Beaumont, France. 
984. _CHimney_ Pors 
1739. 
Tylor, London.—17th April, 1883. 
2023. Suppryina, &c , Evecrricar Forces, R. P. Sellon, 
Surbiton.—20th April, 1883. 


Jone 15, 18838. 


944, tino Mecuanrcatty in Mines, &&., R. 
Chip) London.—8th May, 1883. 
9861 cog Day Docks, &c., J. Walsh, Car- 
A. Germ, London May, 1968, 
aE EOTRICAL ROUND, 
communioation from J. and J. 


Limited, New York.—5th June, ag | 
5th June, 1883. 


(Last day for fling opposition, 8rd July, 1888.) 
651. Raisino, &c., WeicuTs, H. C. Symons, London.— 
6th February, 1 


654. PREVENTION of Exprosions, &., in Sream 
Borers, T. C. a and J. C. ves, Leeds. 
—6bth Feoruary, 

686, FACILITATING &c., H. Marlow, London. 
—6th February, 1883. 


THE ENGINEER. 


&c., for Roorixa, J. E. Walsh, Halifax. 


, 1882. 
5882, Ve.ocipepes, J. R. Trigwi London, — 9th 
December, 1882. 


5904. Looms, for Weavine, A. Smith, Bingley.—11th 


December, 

5912. “LOADING Fire-arms, &c., J. 8. Jarmann, 
London,—11th December, 1882. 

5920. Am Baker, Liverpool. — 12th 
December, 1 

5929. Tubes for Conrainine Covours, &c., 
C. E. H. Cheswright, London,—12th December, 1882. 

5931, Capsutes for Burries, C. E. H, Cheswright, 
London,—12th December, 1882. 

5933. ORNAMENTING Gass, R. E. Frank, London.— 
12th December, 1882. 

ComBine Woot, &c., J. H. Whitehead, Leeds.— 

13th December, 1 

5963. ENGRaviNa MACHINES, F, Wirth, Germany.— 
18th December, 1882. 

5964, SHEDDING APPARATUS of Looms, J. Irving, 
Barnsley.—13th December, 


674. PRePaRinG, &c., Castines, D. P. G, Matth 
Newport.—7th February, 1883, 


Sanitany Purposes, J. G. London.—7th 
February, 1 
729. Fasteninos for Groves, &., J. Pitt and J. Wor- 
ham. —9th February, 1883. 


mingtor, Birming 

731. Prerarina Matt, J. H. Johnson.—A communi- 
cation from * as and E. Bernet, Paris.— 
9th February, 

732. W. G. Strype, 
Ireland. —9th February, 1 

734. UNHAIRING SKING, weit H. Beck.—A communica- 
tion from A. Laure, Paris.—9th Fi , 1883. 

735. Rinsine the Woo. upon the SKINs of Suezep, W. 

. Beck.—A communication from A. Laure, Paris. 
—9th February, 1883. 

745. for or H. Scott, Liverpool.—10th 
February, 

775. Smoxe in Forwaces, J. H. Johnson.— 
A communication from La Congas du Chauffage 
Industriel, Paris.—12th February, 1883. 

781. Moror "Eons, H. Townsend and E. and E. C. 
Davies, Bradford.—13th February, 1888. 

797. DYNAMO-ELECTRIC, &c., F. Wynne, 
London, —13th February, 188: 

799. Smurtine, &., Morgan: 
Brown. — A’ communication from B. Bryant, 
Woburn, U.S. — 14th February, 1883. 

800. Praninc Macuines, W. M -Brown.—A com- 

, Concord Merrimac, 


munication from H. F. Camp! 
U.S.—14th February, 1883. 

Botrer Workers, T. Bradford, Manchester.—1l4th 

Latcues, J. Kaye, London.—l4th Feb- 
ruary, 

816. Enornes, P. B. Elwell and T. 
Parker, Wolverhampton.—14th February, 1883. 

830. TREATING vag Waste Propucep in 
PICKLING Howell, Glamorganshire.—15th 
February, 

840. Benpinc or Forminc Leap, &c., T. Drake, 


Huddersfield.—15th 1883 
889. om Sroves, T. . Fletcher, Warrington — 17th 


991. FURNACES, W. E. Gedge.—Com. from,L. A. Perrin 
and J. E. A. Servel, France.—23rd February, 1883. 
1024. Criss for Cuttpnes, A. M. Clark.—Com. from 
LR. lyke, Plainfield, U.8.—24th February, 1883. 
1064. Heatine "AIR, Ww. Brierley. —A communication 

froma R. Tungler, Prussia. —27th eg 1883. 
1067. Ho.per for Rippon, &c., A. Clark.—Com, 
from J. Mellettee, inamac.—27th 1883. 
1098. Gas Enoines, E. G. Wastfield, Liverpool.—list 


883. 
1133. SPOoLs Bossrns, F. Wirth.—A communica- 


tion from A. A y-—2nd March, 1883. 
1492, Usiox Journ, J. Garratt, Camberwell.—21st 
arch, 
W. P. Buchan, Glasgow.— 22nd 
are 
1602, Stacs, C. Pieper.—A communication 
from C. Scheibler, Berlin. —30th 


1686. ancuen A. Mechan, Glasgow. —4th April, 


883, 

1768. Piants of the Genus Gewista, W. A. 
Bar’ communication from F. Globotsching, 

1955. E. V. Bailey, ham.— 


2169. er Nozzuxs of Garpew Enornes, &c., E. Haines, 
Horsmonden,—28th A 

Batts, A. W. Phillips, Atherstone.—lst 

ay 
2200. Fives, &c., for Bo: J. A. 

2222, ExtTinauisHine ins, W. R. Lake.—Com. from 
W. H. Thompson, New York.—1st May, 1883. 

=. and Barrezs, G. D. Terry, London.—3rd 


2978 for Stzam Enxoines, J. Musgrave and 
. Gregory, jun., Bolton.—4th May, 1883. 

2280. DYNAMO-ELECTRIC Macaings, &., C. T. Bright, 

London.—4th May, 1883. 
, G. A. .—A communication from G, 
A., E., and R. Dahl, Germany.—5th May, 1883. 

2337. Execrric Lamps, A. A. Shedlock, New York.—8¢th 
May, 1883. 

2839. Dynamo-ELectric Macuines, H. H. Lake.—A 
communication from C, H. Palmer and A. M. Loryea, 
New York.—8th May, 1883. 

2840. Surps’ Berrus, H. H. 
Lake.—A communication from W. T. Milligan, 
Boston.—8ta May, 1883. 

2347. RemovaBte Prorectinc Cover for AccouNT 
Books, H. J. Fitch, London.—8th May, 1883. 

2384. Treatino Orgs, &c., J. Cross and G. I. J. Wells, 
Widnes, —10th May, 1883. 

2386. Exrractine Sitver, &c., from Ores, J. Cross 
and G. I. J. Wells, Widnes.—10th May, 1883. 

est — fay, 1883. 

2390. Ostarnina Gotp and other Metats from their 
Orgs, C. D. Abel.—A communication from M. Body, 
Belgium.—10th May, 1883. 

2400. Looms for a Wire, E. Lucas, Balsall 
Heath.—llth Mi 

2411, CoLourtne Al J. Erskine.—Com. from C. 


umpff, 

2418, Spactno and Marxine River, 

R. K. Jones, 
ay, 

2416. Exrractinc Sucar from Mo.asses, &c., C. 
Steffen, Vienna. -12th May, 1883. 

2431. ComPpounD PressuRE APPARATUS 
for &c., Fiurps, J. C. Stevenson, Liverpool.— 
14th May, 1883. 

2700. Banvos, W. R. Lake.—A 

, St. Louis, U.8.—30th May, 1883. 

2768, Geweratina ELECTRIC Currents, H. H. Lake.— 
Com. from E. New York.—4th June, 1883. 

2789. DisintecRatTine Fisrovus Piants, W. L. Wise.— 
Com. from D, Prieto, Washington.—5th June, 1888. 


Patents Sealed. 
(List of Letters Patent which passed the Great Seal on the 
8th June, 1883.) 
5288. Baruixs Apparatus, &c., F. J. Drewry, Burton- 
on-Trent.—2nd November, 1 1882, 
5243. Horsesuoss, F. J. Drewry, Burton-on-Trent.— 


8rd November, 1882. 

6418, Fastenino Burrows with to Boots, &c., F. 
J. Drewry, Burton-on-Trent.—14th November, 1882. 
5551. SHampooino the Human Heap, A. G. Klugh, 

lon. —2! November, 1882. 
Lanp, A. J. Boult, London.— 
st 
Iron Ways, J, E. Walsh, Halifax.— 
9th December, 1882. 


5998. Breakina, &e., STONES, Loizeau, Paris.— 
15th Di 1882. 


6033. Couruixa, J. Graham, 
gavenny, and T. J, Graham, Birmingham.— 
December, 1882. 

6045. Courtine Apparatus for Suarrs, H. H. Lake, 
London.—18th December, 1882. 

6069. Sarery VaLve for Borers, J. Williams, 
London.—20th December, 1882. 

6089. TreatiIno Fermented Liquors, A. G. Salamon, 

‘ark.—20th 882, 
6117. &e., J. imray, London. —22nd 


6137. on both Srpes of a Wes, &c., 
W. Conquest, London.—23rd 2. 
Lamp, A. M. Clark, ‘London, 


cember 
6196. INSULATING Conpvucrors, W. Smith, London.— 
28th December, 1882. 


th 

6211. Leaves J. C. Mewburn, Lon- 
don.—29th December, 

6215. the Venicies, J. Imray, 
London.—29th December, 1882. 

22. Apparatus for Pustic W. L. 

ise, London.—lst January, 1883. 

65. Morive-poweR Enornes, C. Ingrey, London, and 
W. Adlam, Clifton.—4th January, 1883. 

92. Carpet Looms, G. W. Grosvenor and J. Bedford, 
Kidderminster.—6th 1883. 

106. Perroteum Lamp, H. Lake, London.—8th 
January, 1883. 

116. Venicies, H. E. Newton, London. 
9th January 

379. Canz, W. L. Wise, London.— 
28rd January, 1883. 

401, Apparatus for Exeressine the Juice from SucaR 
Cane, W. L. Wise, London.—24th January, 1883. 

538. CaBLE SToprers, A. M. Clark, London.—3lst 
January, 1888. 

554. H. Simon, Manchester.—lst Feb- 

ruary, 

822. Cootine Apparatus for Raitway VEHICLES, W. 
R. Lake, London.—l4th February, 1883. 

1100. Weatuer Bar, C. A. Wheeler, Swindon.—lst 
March, 1883. 

1121. Osramine Materiats and Ecements to be used 
in &c., Vovtaic Batrerizs, G. D. 
Fitz-Gerald, and T. J. Jones, London.—lst March, 


1883. 

1122. &c., G. D. Fitz-Gerald, 

ion.—lst March, 1888. 

1164. Hanptes of Knives, &., R. E. Sawtell, Shef- 
field.—5th March, 18838. 

1202, Exzcrric ARC Lamps, E. and A. E. Jones, Batter- 
sea.—6th March, 1883. 

1225, STRAIGHTENING Bars, W. F. Gilmer, Gosforth.— 
7th March, 1883. 

1434. Screw Propriiers, E. G. Vaugham, London.— 
19th March, 1883. 

1443. HoLpers, C. E. Orrell, Kidsgrove.—19th 


March, 1888. 

1451. PortLanp Cement, J. H. Johnson, London.— 
20th March, 1883. 

1457. PORTABLE E. H. Harris, Lon- 
don.—20th March, 1883. 

1464. Urixisina the Currents of Rivers for Morive 
Power, C. D. Able, London.—20th March, 1883. 

1475. Vourarc Batrertzs, J. Gray, Gateshead-on-Tyne. 
—2ist March, 1883. 


Imray, London. —27th March, 1883. 
1561. Fium Merers, W. R. Lake. 
Mareh, 1888. 
Rattway C. E. Walter, 
Lig - ey, near Wokingham,—27th March, 1888. 
REVENTING Down Dravont in Cuimneys, W. 
Lord, Middlesbrough.—28th March, 1883. 
1570. VewriaTors and CHIMNEY Exnavusters, R. A. 
Hunter, Dublin.—28th March, 1883. 
1578. Suurrues, T. Brooks and T. Tweedale, Crawshaw- 
booth.— 28th March, 1883. 
1586. Datino and Sramrine Tickets, J. B. Edmondson 
and J. Carson, Manchester.—29th March, 1883. 
1601. Tannine Hives or Skins, W. R. Lake, London.-- 
29th March, 1883. 
1622, Propucine CARBONATE &., W. L. 
Wise, London.—31st March, 1 
1666. Manuracroure of Spirits, A. London.— 
3rd April, 1883. 
1680, Uritisine the Exnavust Steam of Enaines, 
A. J. Boult, London.—8rd 4 
1681. Uritisine the ENGINEs, 
. Boult, London.—3rd April, 1 


12th June, 1883.) 
5429. Srorine, &., K. J. Dance, Kent.—l4th 
November, 1882. 
5044, Covers for &c., E. Edwards, London.— 
13th December, 1 
Cop and Hooks, &., A. H. Adams, 
—18th Di , 1882. 


5950, RalLway SIGNAL APPARATUS, W. RB. Sykes, Nun- 
head. —13 1882. 
Skins and Hines, P. Jensen, London.— 


December, 1882. 
&c., Macuines, G. L. Anders and J. B, 
ck, jun., London.—18th December, 1882. 
on Ionrtina Gas, London, and 8. 
Williams, 


Ne December, 1882. 
5973. SPINNING Bradford.—14th De- 
cember, 1882. 
5982. BRACKETS or Supports for CuRTAIN 
Smith and J. Drewitt, London.—14th December, 1882. 
5087. HYDRAULIC SrevRing Gear, C. Stout, Hofal Wen 
sg tate and C. H. Hillcoat, Liverpool.—15th Decem- 
1 
5992. Stove Grates, H. Hoyles, Sheffield.—15th De- 
cember, 1882. 
6000, Ligutina and Liont, C. L. A. 
Baatsch, London.—15th December, 1 
6002. GENERATING, &., A. M. 
Clark, London.—15th December, 1 


16th 
Burt, Gln ‘SIGNALLING Apparatus, J. Steven and 


6024. Screw Nuts, A. 8. Pa 


, 1882. 

terson, London.—16th 

6025. SEWING Macatngs, T. Chadwick and T. Sugden, 
Oldham.—18th December, 1882. 

6054. Sappie-Bar, J. Pearse, Cheltenham.—19th De- 
cember, 1882. 

6061. TREATING Mareruts, T. Routledge, 

9th December, 1882. 
, Birmingham.—19th 

6116. Stszrinc Apparatus, J. Imray, London.—22nd 

December, 1882 


Sunderland.—19th 
6063. Tricyoies, d&c., E. 


6127. Rar.way Foo Apparatus, J. Coleman 
and 1. Henson, Derby.—22nd December, 1882. 

6163. Removine, &c., Smoke, D. C. Green, London.— 
23rd December, 1882, 

6240. Inpicatine the Pressurr, &c., of the Winn, L. 
M. Cassella, London.—30th December, 

145. BREECH-LoADING SMALL- J. F. Swinburn, 

Bacechlin, France.— 


Birmingham.—10th 188: 
173. PILLows, 
llth January, 
W. E. Gedge, London,—26th January, 
for Gas, &c., Meters, 8. Grey, Chelsea.— 
27th January, 1883. 
591. Horizontan Sream A. H. B. Sharpe, 
Lincoln.—8rd February, 1883. 
875. Repvcinc Merats, J, Clark, London. — 17th 
February, 1883. 
1254. Steam = Geaunatons, H. Gerner, New York, U.S. 
—8th March, 1883. 
1323. PoRIFYING Gas, W. W. Box, Crayford, and G. 
aller, London —13th March, 1883. 
1336. BakiNe Ovens, F. Smith, *London.—13th March, 
1883. 


1659. and J. H. Johnson, 
London.—8rd April, 1 


List of Specifications published during the 
week e oding Jane Oth, 1883. 
1618, 6d.; 4600, 6d.; 4699, 2d ; 4743, 2d.; 4817, 64.; 


4821, 4d.; 4827, ‘od.; ” 4841, 4880, 6d.; 4890, 6d.; 
4897, 2d.; 4906, 6d.; 4910, 2d.; 4911, 2d.; 4916, 6d; 
4917, 2d.; 4928, 8d.; 4953, 2d.; 4957, 6d.; 4959, 6d.; 
4961, 4d.; 4966, 6d.; 4967, 2d.; 4968, 6d.; 4971, 2d.; 
4978, 6d.; 4978, 2d.; 4979, 6d.; 4987, 6d.; 4988, 6d.; 
4989, 2d.; 4990, 4d.; 4991, 4d.; 4993, 4d.; 4994, 2d.; 
4995, 6d.; 4996, 6d.; 4997, 2d.; 5001, 6d.; 5003, 2d.; 
2d; 6d.; 2d.; 5007, 2d.; 5008, 2d ; 
, 4d.; 5010, 2d.; 5011, 2d.; 5012, 6d.; 5013, 2d.; 
5015, 2d.; 5016, 2d.; 5017, 2d.; 5018, 6d.; 5019, 6d.; 
5021, 2d.; 5023, 4d.; 5024, 2d.; 5025, 2d.; 5025, 4d; 
5027, 2d; , 2d.; 5029, 2d.; 5031, 2d.; 5032, 4d; 
5038, 2d.; 5034, 2d.; 5035, 2d.; 5037, 6d.; 5038, 6d.; 
5039, 6d.; 5040, 2d.; 5041, 6d.; 5042, 2d.; 5046, 6d ; 
5049, 2d.; 5050, 1s. 2d.; 5051, 8d.; 5053 2d ; 5054, 2d; 
5056, 6d.; 5059, 4d.; 5063, 6d.; 5064, 6d.; 7, 6d.; 
5068, 6d.; 5069, 4d.; 5071, 6d.; 5073, 2d; 5074, 6d.; 
5077, 6d.; 5080, 6d.; 5081, 3 5082, 6d.; ‘ 
5100, 2d.; 5101, 6d.; 5102, 6d; 5103, 6d.; 5106, 6d 
5110, 5111; 6d.; 5112, 2d.; 5143, 6d; 5150, 
5152, 6d.; 5153, 4d; 5155, 6d.; 5158, 6d.; 5182, 6d ; 
5246, 3 , 4d.; 5366, 4d.; 5867, 4d.; 5368 
5416, 6d.; 5428, 6d.; 5430, 6d.; 704, 6d.; 742, 4d.; 1051; 


postage. Sums 

Post-affice order, made payable at the Post-office, 5, 
to Mr. H. Lack, her Majesty's 
Patent-office, Southampton-buildings, Ch y-lane, 


ABSTRAOTS OF SPEOIFIOATIONS. 


1618. improvep ARRANGEMENT OF INCANDESCENT OR 
orner Evecrric Lamp, J. B. Rogers, Holborn Via- 


Relates to an improved p w 
by it is rendered portable and —— of being fitted 
temporarily and removed at 
4600. Suspenpine Picrorss, &c., W. London. 


—27th September, AA communication from 


use of nails or screws. It consists of a plate with a 

hook projecting from its outer face, the back of the 

= being coated with glue or other adhesive material 
‘or securing it to the w: 

4699. PREVENTION oF Sas Sickyess, G. M. Tagore, 
South Kensington.—3rd October, 1882.—( Provisional 
protection not allowed.) 2d. 

in applying a plaster of blladonne and 
opium to the pit of the stomach. 

47483. Fastenincs ror Doors anp Winpow SasHes, 
Hancock, Kensington.—5th October, 1882.—( Void.) 


This consists in the application of an automatic 
window or door, suitabl 


4617. PRODUCTION OF CLEAR OR TRANSPARENT BLOCK 
Ice T. Dowrie, sen., Octo- 
ber, 1 

In anon: to liberate the air from water during con- 
gelation the moulds ane veges the water are mounted 
on pivots in the congealing tank, and a rocking shaft 

d by any suitable means causes them to swing 
to and fro on their pivots 

4821. VessEL anp Arranazus FOR TRANSPORTING 


AFLOAT nal &c., C. D. Abel, London.--10th 
communication from C. C. G. Viehoff, 


vision of means for owes and raising the vessel in 
the water ~v the introduction or expulsion of water 
ballast, - ¢ means whereby the eee or other 
floatiny - to be transported can be floated 
into ti .« £e in the vessel without requiring to be 
raised und .owered. 


4827. Treatment oF STEEL INcots BEFORE ROLLING, 
H. J. London.—11th October, 1882.— 


Void. 
mie to means for nye ingots losing 
their initial heat between ome of casting and roll- 


ing, and it consists in placing over the t as soon as 
it, is removed from tye mould a cover of metal lined 
with refractory material previously heated to the 


4841. Batance Vatve, W. jun., Poole.—11th 
October, 1882.—{ Void.) 2d. 

This relates specially to the outlet valve for air com- 

pressors, and consists in fitting the valve in the 


aperture, the valve working in suitable ties. The 
ne Droviied to ad rture forces the valve up, a rod 

pape —_— to adjust the valve, and also a set screw 
to regulate 


Lamps, A. M. Clark, Chancery- 
lane.—18th Octoder, 1882.—(4' communication from 
W. S&S. Parker, Little Falls, Herkimer County, New 


York.) 6d. 
The vanes of this invention is to obviate the 
extreme variations in the arc when the lamp is feed- 


[48 80) 


until the branch circuit polarises the iron bobbin of 

shunt et C throughout its length, so that both 

ends re core, 
pore we D back, releasing the clutch E, and allow- 
ing carbon holder K to drop. 

4884. Sysrems or Execrricat Distrisvtion, 7. J. 
Handford, Southampton-buildings. — 14th October, 
1882. - (A communication from T. A. Edison, Menlo 
Park, New Jersey, U8.) 6d. 

The object of this invention is so to arrange the sys- 
tem of conductors supplying a district with electri- 
city, that the supply in the various localities of the 
district will be proportioned to the demand, and so 
that all the lamps throughout the district will have 
practically the same candle ane In a district where 
the consumption of electricity con pe more here 

and less there, the number of yPonien &c., in particular 
localities is calculated so as to arrive at the centres of 
consumption. To each of these centres a “ feeding ” 
circuit, as the inventor calls it, is run from the central 
station. This circuit consists of a positive and nega- 
tive,conductor, each of which is connected at the Somes 
point to a similar of main system. 

dynamos supplying these fi 

with means for 

eld circuit 


4889. FOR THE oF 


4890. Pompine, Measurine, AND EXHAUSTING 
Apparatus, B. W. Davis, Lambeth.—l4th October, 


1882. 
The object is to construct rotary pumps so as, to 
the d to discharge constantly, 
poe oy and without shoe! ok. them to be run 
easily at high velocities epee ot the leakage. A 
of drums A are mounted with their axes B 
to each other, in a case C, having inlet D and outlet E. 
The drums have two or more ections F, which 
touch the interior of the case an the end covers. 


The axes B are gsared together, so as to cause them to 

revolve in opposite directions, and recesses L are 

formed in' each drum to receive the teeth of the 
other drum. The flanks of the teeth are set out 
two epicycloidal curves mee' in a point genera‘ 

by the corner of the recess in the drums rolling upon 

the other drum. The curve of the recess in the drums 

is by the of the 

the neighbouring drums. 

4906. Locomotive anD OTHER SreaM Encrves, 
Crook, Preston.—16th October, communica~ 
tion from W. and H. Monk, Canada.) 6d. 

This relates and steam engines, 
sists in placing and low-pressure — ers 
and B in the same plane, but at an angle to each other 


large cylinder being connécted 
with the crank shaft, anc that of the 
the connecting rod of the former 


Th 
is formed between the two, and one double valve D 
to regulate the admission of 


its are 
into out of. 


% 

/ 

and the current consequently too strong, B’s magne- 
tism is increased and its core repelled in an upward 
direction (B is a thick wire magnet in the are circuit.) 
This tilts the lever D, causing clutch lever E to grip 
carbon holder K and raies it. When the arc has been 
increased to a certain extent its resistance increases 
from the 
| 
¢ 
| 
le 
1s.; 1053, 6d. 
*,* Specifications will be forwarded by post from the 
Patent-office on receipt of the amount of price and 
4d. 
ns of forming helices of copper re the 
inventor casts them in a mould of the required shape, } 
London. or punches them from sheets or plates, or by other 
* _ means. In the grooves of the helices he inserts a suit- ? 
able non-conducting substance. 
[4890] 
This relates tu a device for supporting pictures, and WS SSS 
which can be readily secured to the wall without the KJ D k 
WLS 
4 “= 
& L 
1527. Kwirrme Macuines, F. and 8. Keywood, \ sy BF 
Nottingham.—24th March, 1883. \ FF g 
1555. Extractine Copatt, &c., from their Ores, J. \ NY 
x 
N 
This consists in combining with a structure similar 
in form to an ordinary ship suitable arrangements 
4506 
>) 
| {\ 
N 
| 
\\\ 
i \ 
| 
ig 
> 
N 
the piston-rod 
directly by a rod 7 
small cylinder t4 
ing. The inventor utilises the repulsive action of : 
magnets in place of their attractive action to separate 
the carbons and maintain the arc. The action of the 
lamp is shown in the accompanying illustration. | the steam to and its exhaustion from both cylinders. 
When the carbons are in contact or the arc too short, | Other improvements are described. 
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THE ENGINEER. 


June 15, 1883. 


4897. Mareriats ror CuaRcinc CARTRIDGES USED 


my Operations, &c., W. Smethurst, near 
Collins, Bolton.—14th October, 1882. 
The cartridges are with caustic baryta or 

strontia and in bore-holes in the minerals to 


blasted, suitable means being provided for satura‘ 
the same with hydrate of — or caustic liquis 
ammonia, whereby steam 


&c., B. Nickels, London. October, 


This consists of a solution of the basic compounds 
known as the pyridine and lencoline «<< 
oil containing such basic ———- for washing 
sheep or other animals, or as an ticide for — 
For the preparation of an anti-fouling com: 
basic with 


4910. Bilson V. Bastwood, 
Lancs.—16th October, aS proceeied 


of 
that ft may be read 
and cleared or be 


6th 
1882.—(4 communication from L. B Schwerd 


For EvEcrric T. W. Cowan, 
Kotherham.—16th Octoder, 1882. 

This relates to an improved switeh in which one 
conducting wire is led Xa through the body of the 
switch and insulated from e socket of the 
switch which fits into the bracket or electrolier is in 
connection with the other conductor, and the part on 
which the electric lamp is fitted is in metallic contact 
with the lamp. A lever working in an insulated = 
w separates these two sockets is in contact wi 
the lower one, and makes contact with the upper one 
on being turned in one direction, breaking contact 
again in turned the reverse way. 

4916. Looms ror Weavine, J. Bywater, C. Bedford, 
apparatus for removing the pressure 
of the stop-rod finger from the shuttle-box swell, so as 
to ease the shuttle in the box and — it easier to be 
removed during the operation of the shuttle 
from the box which occurs during ~~ ward move- 
ment of the stay-board. The stop-rod is caused to 
oscillate on its axis at the proper time. Theinvention 
further relates to forming the head of —e 
in two parts, between which or 
hide is inserted; and also to the 
jacq apparatus so as to prevent 
4917. WEATHER-PROOF EXPLOSIVE AND 


CaRTRIDGES, P. Jensen. 6th October, 1882. 
from J. thof, Vienna.)— 
(Foid.) 2d. 

nds consist of spun gun-cotton 
collodion, and ha’ a horny or hard 


4919. orn CoNTROLLI 
AND OTHER CLOCKS, &c., J. Victoria. 
street.—16th October, 1882. 8d. 
The objects of this invention are to control standard 
and other clocks by time so as to synchronise 
them to fractions of a second, no matter what the size 
of the clocks may be. The inventor accomplishes this 
by means of a yor ane through a resistance coil 
and permanent magnet, in accordance with the plan 
adopted by Sir ‘one ‘Airey for the Greenwich clock, 
and adapts this plan to the clock in such a way that it 
automatically brings the current into play only when 
uired, and for so long as required. The second 

object ect of the invention is to utilise time signal wires 

as telephonic or telegraphic wires. 

4921. Votrarc Barrertes, J. L. Henderson, Selhurst.— 
16th October. 1882. —(4 communication from A. 
Abbeville, France )—(Not proceeded with.) 


Relates to a small battery for giving great 
and to a simple method of effecting the depo! 
by re-oxidation of the liberated 
continuous supply of fresh exciting and 
of the spent liquid. 

4923. VeLocipepes, E. H. Hodgkinson, London.—16th 
October, 1882. 8d. 


ition 
the 


es in which 
large di wheel as 
No 1: 1256, a.p. 1880, and it 
in fixing the fork of the front guiding wheel in the 
backbone and causing a of the front 


driving wheel. 
frictional ball head, in which ‘the top of the fork 
turns between two circles , and to an 
arrangement for holding the back wheel attached 
to the backbone, and capable of being regulated so as 
to lightly touch the ground whether the front guiding 
wheel is down or not, thus ensuring greater 

in steering. 

4928. Dyvamo-riecrric Macnme, A. C. Elliott, 
October, 1882.—(Not proceeded 
wih 

Relates to a dynamo so constructed that no mag- 
netic changes or reversals occur in any part of the 
machine after it has assumed a constant speed. 
inventor di-penses with commutators and brushes. 
4031. Exrcrric Motors, A. G. de Neeff and B. Des- 

fossés. Paris.—lith October, 1882. 4d. 

This relates to a motor in which are coils united at 
top and bottom by softiron bars. These bars are also 
connected er soft iron bars. between which 
revolve a number of bobbins wound on the Siemens 
principle. ~y ae coupled at right angles, so as to 
overcome the dead point. 

4944. Borters or Vessets ror Taeatine Woop, &c., 
Paper Maxine, J. H. Johnson, London.—17th 
October, 1882.—(4A communication from J. 
Copenhagen }—( Not proceeded with.) 2d. « 

This consists in lining boilers or vessels in which 
sulphurous or sulphuric acid or other acid solutions 
are employed, with rubber or rubber compounds 
instead of lead. 

4945 Busi Coat, Rock, &., M. Settle, Bolton.— 

s relates ly to an improved water cart- 
ridge, in which the case containing the blasting sub- 
stance is a surrounded by water, so that the 


flame from the ex is ex 

the charge is fi 

4947. Castine or Pic Merat, J. 7. King, Liverpool.— 
18t% October, 1882.—(A communication from G. A. 


eq’ en’ ic calcareous san covering the 
metal so cast with such sand. 


4948. Motive Power Encives Workep sy Com- 
BUSTIBLE Gas on Vapour, D. Clerk, Glasgow.— 
18th October, 1882. 8d. 

The object is’ to construct engines worked by com- 
bustible gas or vapour, so as to develope power both 
during each instroke and each ian ie In one 

modification an ignition cylinder has working in it a 

— piston connected to the crank shaft. At the 
k of this cylinder is a second larger cylinder, with 

a piston connected to that of the first cylinder. The 


second cylinder acts as a com ing pump at the 
further end, and forces the explosive mixture into a 
reservoir, Between the cylinders is a g¢ with pas- 


sages and — and also water the 
first part of the outstroke of the i ton the 
us mixture enters from the reservoir into the 

tion cylinder, and being = off at a variable point 

the stroke, is ignited preferably at about half-stroke. 
At the end of the outstroke a valve opens communica- 
tion the near end of the second or expansion 


443 


or shale oils are mix 
stances capable of forming 


4951. Avromatic FOR 
CLosET &e., J. M. — "London.—18th 
October, 18%2. 

A number of indivating dials are fixed in a case 
fixed to the door, and an arm on the door frame actu- 
ates the same each time the door is opened or closed. 
A double locking latch is fitted to the door and actu- 


ated by a key, so that the attendant half open the 
door to give access to the closet wi t 
the mechanism. 


y blocksin which the con- 
sist of a series of rollers, and consists in forming the 
flange by which the socket enclosing the rollers is 

secured to the flange by screws, removing 
=e Seve may be withdrawn for cleaning or 
rene 


«see. TENTER A. B. 


sec! 
at a very considerable slant. The point is then 
round with the sheared edge under the bend, and the 
rod fed forward the necessary length th to form the 
stem when the cutter severs the completed hook. 


Urmistnc For &c., 
J. Templer, London.—18th October, 1882.—(A com- 
munication from A. Bisdale, Nova Scotia.) 4d. 

This consists, First, in the use of captive or free 
balloons containing a camera, the exposure of the plate 
being effected either by an automatic , set to 
time or by oe, under control of the operator on 


major ae are composed 
arranged to work in unison, and it consists, First, in 
constructing — 4 section of an outer or water tube of 
malleable metal, communicating at each end with a 
cast metal chamber, and having a malleable metal 
inner or fire tube or tubes longitudinally 
through the outer tube and chambers, the 
letter ef ene asction comnested to these of 
another by separable packed joints; Secondly, in 
jointing the outer tubes to thi terminal — 
with cup-packing, their junctions being secured by 
the inner tubes acting as stay tubes; and Thirdly, 
constructing each terminal chamber in three parts, 
two of which are connected respectively to parts of 
chambers of the sections below and above by 
the 


Roap J. Macdonald, Wimbledon.— 


ordinary tricycle, 
nected with the driving w: 
495%. ADJUSTABLE orn CasINGs FOR 
Locks orn Latones, H. Fleming, Halifaxr.—l8th 
October, 1882. 6d. 
The case of the lock is provided with a cover or lid 


or pivotted to it, 

e lock are ex) and may be ed, repaired, 
cued with . The cover may, if desired, be 
arranged to slide. 


4959. Macurery, P. Kelly, Bradford.—18th 


The object adapt ‘‘ Lister combs” to the comb- 
generally used for; and it consists, First, in an im- 
me qustrestion of the intersecting comb described 
patent No. 3469, A.D. 1876, and in the mode of y= 

ing same; and S in the ai t of 
dividing ‘motion to suit the necessarily 
traverse of the nip head, on account of the shortness 
of The pins of the comb are 
made to lie against the inside angle of the curved 
angle of metal, and are secured hy solder or brazing. 
the machine is ,,and the action 

the tappet runner. 


4960. Tricyciss, A. H. Alidridge, Birmingham.—18th 


Secondly, to the or U- 
raised surfaces, so as to reduce surfaces ; 
and Thirdly, to fitting the cranks to the crank arms by 
spring pins. 


ae. Ow Cans, J. Kaye, Kirkstall.—18th, October, 1882. 


The object is to increase the stren of the casing 


4962. Cocks or N. Sperryn, Brixton Hill. 
—18th October, 1 
This relates to object being 
to enable them to close automatically when the spindle 
is released. The epindle carries two pistons, one 
between the and outlet, and the barrel of 


the cock is formed with a spherical ement, into 
which the plunger when the lle is 
in, thus leaving a free passage for the liq 


the fluid acts on this Plunger, and raises 
the spindle when released, thus closing the cock. 


Grrmpine H. J. Haddan, Kensington.— 
October, 1882 —(A 

This relates icularly to disc or consists, 
First, in separating the feed chamber from the chamber 
in which the discs are situated by a movable slide, by 

already may 


the 

; Jus 

discs each other so as to te 

of the product by fixing the on its shaft, 

which is by two bushed bearings, between 

which is a dle wheel with a hub forming a nut to 


work on the extremity of one of the bushes, while a 
portion of the hub is held between washers on the 
shaft, so that the motion of the hand wheel is trans- 
mitted to the latter. 


4064. Beveraces, A. M. Scarborough, and 
Gingell, Essex.—18th 1882.—(Not 


with.) 2d 
This mixing with 9 of water }1b. 
of hops, 7 Ib. moist sugar, 
pint of , and two and 


October, 1882.—(A fon 
France.)—(Not with.) 
This consists, First, in a new system of suspending 
and dra the leaves, combined with a new arrange- 


ment of the necdles; Secondl, te 
with counterweights and. Thirdly, 


H. J. Hadda' 
Vassart, 


arms opening like a of com’ for the purpose 

C. Morris, Leeds.—1 


object to form wheels which will give 


not bein; 


yielding in a Be ip direction, they maintain 

wheel in an uprig! without the aid of 

plates. In order to driving motion to the 

rim, and thereby relieve 4 ings 
plates are fixed on the sides es of the boss, and are 
'o drive the a passes 5 
= + arden a slot between age to the 
im A. 

4967. ComposiTion OR GREASE FOR 
Muvers’ Lamps, J. Darling, —18th 
October, 1882 with. 

The object is the a composition 


paraffine + 

4068. Manuracrurz or Razor W. R. Lake, 
London. — communication from D. Frary, 
Bridgeport, U.8.)—18th October, 1882. “eat 

The object is to construct double concave razors 

with a sheet AF blade; and it consists Ronee, 

in a blank for the blade cut from sheet eg) ten 

and having a back or upper part and shan 

thereon, the back extending down on ey eg 

that the sides may be ground and attain the usual 

double concave shape. 


4969. Invertep Direct-actinc Mar 


Fe 


easily removed, and a vacuum is produced 
water caused to circula the tubes 
following means:—To 
= of the 

a wrought iron fab is 


The passages k: the 
ot pumps. The air pumps are similarly con- 


with.) 2d. 

parts bone oil or shale oil and 40 
parts of the follo a Ib. resin oil, 
soda or potash jution—20 parts water to 5 parts pure 

caustic soda or potash. 
4071. Evecrric APPARATUS FoR THE DeTEc- 
tion oF Burotars, M. A. Kerner, New York and 
Queen Victoria-street.—18th October, 1882.—(Not pro- 


lis, doors, or windows with 
e inven or 

a system of conductors which cannot be cut, 

or grounded without an circuit an 
gi alarm. 


4072. Brakg, C. and T. Blackmore, Cardiff’. 
—19th October, 1882. 6d. 
This consists y in the oy actuation of 


the brake mechanism gh the medium of the 
draw-bar, which —— also capable of being 
actuated by han When the outward strain is 


relaxed the brakes are applied through the action of a 
spring and suitable mechanism. 
4073. Parer-curtinc Macuixes, &€., W. 
Newton Heath, Lancashire.—19th October, 1 
in securing the knife in poe: 


pon 

in the means for raising and lowering the presser 

and for putting and aa the — nip upon 
the same whilst the cutting 
formed. The bar is mounted _—— and it 
racks are connected and gear wi on each 
cxtroustty of areas which talanes Wel t is 
attached. The invention further relates toa clutch- 
anda stopping motion for paper-cutting 


4074. or Iron re W. Gedge, London. 
tober, 1 communication from L. 


us reducing agents exclusi 
Secondly, in the uction of steel direct from 
dee he of the ore to the state 


re the and 

Fourthly, in the apparatus wel. Carbonic oxide is 

employed as the reducing agent. 

4975. Sraivcep Mosicat Instruments, F.C. Glaser, 
Berlin.—19th October, 1882.—(4 


Bieinbrecher, Germany. (Not proceeded 
relates to an gt etal with 
by ation action 
resembling that of the 
4076. AND 
M London.—19th October, 1882.—(Not pro- 
ceeded with.) 2d. 
The bow] of the binnacle containing the ee pe is 
ona 
pivot a 
vertical plane as the 


This 
board, the sounds bei 
Compasses, R. E£. 
made to revolve about a central vertical a 
| 

“lubber line,” ond opposite to it, To this arm a rope 


of sufficient length is made fast and towed astern. To 
the binnacle a fine wire is 
and bent ie the bow! clear of the gim' 


attached 
80 as to 
constitute a fixed lubber line in line with 


ship's 
4077. Surves on Bunos anp Vent Pros yor 
W. Rose, Worcester.—19th October, 1883, 


consists of two a bush 
and w 
in and removed from 


The’ shive 
the 
cay 
—_ 


49°78. Fexp Pomps or Steam Ena! 
son, ae October, 1882. 
This to the construction of 
as to be able to dispense with suction valves, con- 
the water flows direct 
= the in such 


A. W. Robert- 
Not proceeded 


4979. Macuines PREPARING Hemp, Jure, 
&c., C. and C. Murland and 

Treland.—19th 1882. 6d. 

ers fit or 
means for automa’ pg or a. 
ith ite 


construction are employ 
both the brush and 
board, which bears against and clears the usual 


4980. Cooxine Rances, H. McRuer, Glasgow.—19th 


882. 
This relates to improved ventilating 

to be fitted to cook ranges for the purpose of 
carrying off vapours an: 
ing operati 7 consists in the application of 
grating to the back of the range. 
4981. Governine on RecuLaTiInG THE PRESSURE OF 

&., W. Key, Glasgow.—19th 
The governor consists essentially of a valve chamber 
with inlet and outlet, an open annular valve fitted 
therein and adapted toa seat in such chamber, and a 
bell or holder actuating such valve. 


4082. C. Madge, Swansea.— 


19th October, 1882. 
heated furnaces, and to increase length of the 
smelting campaign, thereby g economy in 
cost of repairs, abd it conalat, 
culvert or channel © regenerators in 
parts by a partition, so 20 that the strain of ar or gus 


passin by wy ok it is divided ; and Second] 
the heat to be at times increased in the oul 
accumulated therein, and for 


mss relates to the production of lam: 
opaque, white, or bone giese, _ which 
and oceans are represen’ which te 
colours, 80 as to pater tthe globe. 
Cutoripe or G. W. von Nawrocki, 
Berlin. —19th October, 1882.—( A communication from 
of chloride of lime 


Opi, Fay Hungary) 2d. 
using li 
gas by causing it to pass through « layer of lime, 
4085. Motive Power APPARATUS FOR Sewina 


carbon! 
the employment of an ice-making machine, Sz 
the water only icased to the alts copa 
8 lor improv- 
ing articles of food. 


4989. Lamps ror Bicycies, TRICYCLES, AND OTHER 
Ve.ocipspes, J. A. Slater, Birmingham.—(Not pro- 
The obj tis to make ch lam: pable of opening 
objec make su ca opening 
and cl without and fe sists in 
pe AT) guides on the sides of the 
provided to secure 


the front 
plate in post ion when 
40990. Movps ror CastiNo JV. 


Barrenizs, J. B. Liardet, 
T. Donnithorne, Gracechurch-street.—19th 
1882. 4d. 


The in tors use thin plates of lead. 
plates are coated with one oF more of th 


increase their Conductivity. 


4998. Cocks anp Taps, J. Hayes, London.—20th Octo- 
ee communication from B. Remy, Paris.) 


) 4d, 
The cock consists as usual of nd outlet openings, 

in a shell provided with inlet and outlet o; 

on the plug a screw is formed and wor 

screw in the shell, so that when the plug 

will be lifted its seat, and the 

occurs and which 

—— leak is minimised if not entirely 

prevented. 

4904. Apparatus EmpLovep 1n Rovine, 

AND TWISTING py CaP Frames, 


H. Illingworth, — October, 1882.— 
(Not eeded with.) 2d. 
The object is to make yarns 


on eap frames 
pave’ the mame appearance as wh agin’ othe 


mitted to the driving strain. The rim A is of o 
construction, and boss B has arms X, to which are ; 
bolted curved or bowed steel plates or springs C, of 
+ such width in proportion to their thickness that while q 
with.) 2d. 4966] FEL 
This relates to fuel economisers in which water is —2———— . SY 
conveyed into vessels exposed to the heated gases by a A ~~ . 
tube of small diameter extending to near the bottom YX ’ 
consists in so arranging the tube AMY \ 
ily inserted in place, and removed Af \ 
placed by a fresh pipe. \ 
4911. E water in the be fo roug very 
and SEX | 
Baden, Germany.)—(Not proceeded with.) 2d. @} 
Relates to an arc lamp iu which the arc is regulated Ke \ ff ¢ BLN | 
by a solenoid, but the feeding is accomplished by sepa- \of\'F & ae | 
68 at an angie, 80 as to pass ug! 
This consists in forming such hooks with an exceed: SS Se A as the faller descends. Lock spring-holders of mere 
ingly sharp outline by passing a bar of steel of suitable ~3 awe bber 
ture in the envelope of the balloons escape | 
gas, so as to ensure the descent of the same after a 
given period of time. Which Wil produce a fame capable 0 Weypoy 
4956. Stream Boruer, G. G. M. Hardingham, London, | Graughts, and will give a ht; and it consists in 
—18th October, 1882. 6d. 
This relates to “sectional” boilers, in which the 
co 
8 ace, 
: running off the slag so liquefied. 
Escixes, | 4983. Lamp Grasses orn Giopes, H. J. Haddan, 
. W. Allan, Sunderland.—18th October, 1882. 6d. Kensington.—19th October, 1882.—(A communication 
The surface condenser is fixed on the port or star- from Stelzig, Kittel, und Co., Austria-Hungary.— 
board side of the engine, such condenser P| 
se te casting attached to the columns, so 
An electric motor and battery are attached to an 
CHINES, J. Lem; Huson, 
October, 1882.—{ Not proceeded with.) 2d. 
relates to a coiled spring motor for driving 
machines, 
OstarNine OR Recoverine in 
TERS, A. J. Boult, London.—19th October, 1882.— 
(A communication from B. Kuhn, France) 6d. 
This consists in recovering the salts contained in 
o e latter to turn, and coupling it to the large a 
4988. Exvecrric Arc Lamps, A. Serraillier, South 
Kensington.—19th October, 1883. 6d. 
The inventor feeds his carbon or carbons by means of 
a set of elastic grippers made fast to the frame of the 
the lamp, and between which the carbon is inserted, 
and a corresponding set of elastic grippers carried by 
a horizontal plate which surroun the carbon. 
eee By giving this plate an up-and-down motion its 
October, 1882. —(Not proceeded with.) 2d. grippers alternately bite the carbon and force it 
tween the fixed grippers, and then slip back over 
the carbon to take a fresh grip. This motion of the 
gripper plate may be obtained by means of a solenoid 
in a shunt circuit cation on a core carried by a lever, 
the rocking of which will pull down the fan plate 
against the upward pressure of bearing , or in 
other ways. 
: This consists in the use of metallic or com: 
moulds for casting hollow-ware, such moulds being 
coated with a mixture of plumbago and oil, or other 
material poe we of adhering to the mould without 
melting, d tograting, or combining with the molten 
metal when run in. e moulds are arranged so as to 
slide or fall mechanically into place concentrically 
round the core. 
Durand and D. H. Walker, New York.) 8d. 
the feed chamber in front of the slid ides of 
in the cham! ront e, so as to | o verulent metal or sponge, in 
a method of redu the ore to the metallic state uric 
Leishman, Pittsburgh, U.S.) 6d. Shlovide ot sodium, The fates are placed 
ts of circular or other cheno, and bo 
i 45 fit one inside the other. The battery is then 
‘ecte e use Of either ve or The inventors also claim the use of finely 
2 divided spongy lead and the formation of spicules of 


June 15, 1883. 


rubbing surface on the yarn as it passes the edge of 

the cap to the bo Rooms, &c., 7. Ke 

4005. Warmine MB, 4 
—20th October, 6d. 


Thin relates to the uso of a spherical heater to oe 

the purpose 

the best emitted by such flames, td 
inilise the same for heating or warming rooms. 

4006. Compound Armour Prares, 7. D. Clare, 

Handsworth, Stafford.—20th come, com- 


F. Yates, Pru 
wroug! or steel 
but in certain 
steel 


g 


g 


4007. APpPLIANcE FoR CooPpLING aND 
Raltway yr and J. Darling. 
Glasgow.—20th October, "¥882.—(Not proceeded with.) 


il 


FOR THE ADMINISTRATION OF ALI- 
France. 


= 

| 


Fs 
3 


FE 


5000. Cowrzcrionrry, C. F. Miller, Germany.—20th 
October, 1882. 6d. 
The mass to be made into confectionery is placed in 


THE ENGINEER 


sit 


munication from P. P. Jacotot, 


nee.) 
i to form ploughs which will te 
without being held, and automatically enter leave 
upported a soc through which 
the main beam slides, such beam having 


ves formed on its — Surror the 
in an inclined posi is a disc carried by a cross 

bar and hollow square socket su) by the 
desired, and into 


in 
e grooves 
unity ah the and, 


el mounted on vot at each end, and revolving 
in contact with the disc. 


6018. ror Veuicies, B. Hora, 


—2lst October, 1882.—(Not with.) 
in some of the spokes so that 
0 adjacent felloes, and those spokes come 
opposite the centre of spokes are con- 
nected to the felloes 


5014. Recu.atine CURRENTS AND ELECTRO- 
motive Force, &., L. Campbell, Glasgow.—2lst 


1882. 4d. 
In carrying g out this invention with a series dynamo, 


together and curved to fit above and below the 
patella ; such jaws being pro sage with straps passing 
round the side bars or su; 


to hold the appliance in parila when applied to the 
injured part. 
5029. Envevorzs, 2. B. Ha; Octo- 
ber, 1882.— (Not 
This relates 


to the construction of RE 

Bis yocetbatt same being surreptitiously opened without 
bility of detection. 

6081. Vetocirzpes, F. A. Brydges, Berlin.—23rd Octo- 

ber, 1882.—(4 aa J. Ring, Vienna.) 


—(Not 
m of racks and pinions is 
of racks and the driving 
wheels by means of ratchet whec!s. 


Tyne — 
This consists in eff: 

the materials to ‘be to 

separate furnace or fire, and e the distillates 

from the lower part of the containing vessel, pan, or 
chamber. 

5088. Sroprinc on ConTROLLING RUNAWAY OR 
Restive Horses, J. C. Mewburn, London.—23rd 

Ware, ienna.)—(N proceed 
relates to the use of a cap or hood which can be 
drawn over the horse's eyes by the coachman pulling 

a strap. 

ManvracturE or a New Propucr From 
Corrrze Bra: H. J. Haddan, Kensington.—23rd 
October, 1882. Charnauz, 


Not 
coffee beans so that all their 


the j inventor first runs it at any 
an clectro-motive 


6015. Execrro- GNETO - ELECTRIC 
C. F. Varley, Besey Heath.—21et October, 
1882. —(Not proceeded wii with.) 

ites to a com! 


6016. MAGNETIC AND MAGNETO - ELECTRIC 
Enotes, C. F. October, 


1882.—(Not 
This is d for the of 


and for geting of the burning at the Pacer 


601'7. ELECTRO-MAGNETIC AND MAGNETO - ELECTRI 
C. F. Varley, Bexley Heath.2iat October 
1882.—( a with.) 2d. 

between the poles of magnets, so us to generate 
currents of electricity. 

5018. Appiiances FOR THE TREATMENT OF SMALL 
&c., C. B. Hall, Shefield.—21st Octoder, 1882. 


tanks arecipro- 
and cylinder in the wall of the 


y be utilised; and it consists in Vy or 

ing, the coffee to powder and com: compressing it into 
lets, which may be either eaten or dissolved in 

water or milk to produce a 

5035. Conpuctors, Haddan, Ken- 


sington.— October, 1882. 
Kernaul, Munich.—(Not proceeded with.) 
in placing the con ly to the con 
ducting conductor proper 
massive be and wi ot 
copper, w 
hollow iron Tod serves a8 a su ter 


di ds t ds a sedi 

the lower end of which a pi passes outside the boiler, 

and is fitted with a blow-off cock. 

Governors For Steam Enatnes, W. P. 
son, Liverpool.— October, 

tion from F. D. Cunnver, Detroit, U.S: (Complete) 


upon which a sleeve and excentric are 


inner tank, and a foot valve in outer tank, to effect a | sleeve from the hts, and a thrust rod arran, 
it outer tank, and over the loosely and cen‘ wi the shaft, and 

coal alternately, with a constant pulsation of the water | actuated from the weights, a variable 
in the — ——— the coal; § = o& anged to oppose the thrust of such rod. 
combina’ tank of | 5038. Ramways Tramways, J. Morison and R. 
metal or to away Armstrong, Dalkeith, N.B.—23rd October, 1882. 

and strain the washed coal automatically ; 9s for rails te 


a round stirrup bar or male joint, and the female 
joint so formed that the links will only mete 
forthe washing and treta and Fourthl: 
the washing and treatment of small coal, 


and over them an endless chain, the 
to fitthe rope, Otherimprovements 
are 


design with the part against which it is turned back. 
6007. Looms von Wasvine, 7. ond J. 
life, Holmfirth, Yorkshire.— October, 1882.— 
(Not with.) 2d. 
This relates to the lags and of jacquards, and it 
pegs a shoulder to rest on 
of the lag through which the 
portion ame ond is bya inserted in a 


gropve in 
passes through a hole in the peg. 


and bottom. space the 
a filte: medium is introduced, and the open vessel 
contains fine sand. 
5009. Apparatus ror Desrroyine 


5010. Nowell and A, K. Smith, 8hep- 
herd's October, 1882.—(Not proceeded 


faces, and yet to ensure close con’ 
valves and: thetr The 


The 
that steam will be admi to the valve; con- 
nected with the valve chest is an arrangement of 


the construction of a erential crusher, =o 
running at a higher speed than the other two. 
&e., J. C. Joh We nd R. Martin. 
West 21st October, 1 6d. 
This consists, iron and steel 
tabular or by the use of an internal sup- 
and 
wholly or partly 
by means 
6021. Actp AND GLYCERINE FOR 
ADMIXTURE WITH WINES AND SprriTvous 


are mixed in 

m quid form. The mixture is sufficient 
to add ta 250 liquors, and 


FOR INCANDESCENT ELEcTRI 
, King’s-cross.— 21st October, 4d. 


5024. M ACHINERY FOR SHEARING Steet Incors, B. 
= October, 1882.—(Not proceeded 
nis tng machine revrabl, co aa to permit the work 


cu reversible, work 
de ition and at any 
moment. 


6025. Separatine Copper Matt orn 

&c., J. Plaisted (Lord Penzance), Grosvenor-square. 

an 

with AT acid, the regulus and acid 

being then submitted to heat until th: — is quite 

caking. whole being constantly sti to 
The mass when cold is treated with water, 
hen the copper salt formed will dissolve with ease, 

5028. FoR THE HEELS AND TOES OF Boum, 
Chambers, Brixton.—21st October, 1882. 

These tips are formed with recesses ne the 
bottom than at the top, so that when on to the 
leather (which is cut so as to fit the recesses) the tips 
will be held securely in position. 

502'7. Recutatine tue or WATER TO WaTER- 
cLosets, &c., G. A. Biddis, Newbury.—2lst Octoder, 
1882.—(Not 

This consists in a container of certain capacity 
supported upon an axis within a cistern, so as to be 
rocked by connections with the pull handle and dis- 

aaeeae oe contents into the outer cistern connected 
by apipe with the pan of the closet A ball valve 
con’ 


5028. Improved SurcicaL For UsE IN 
Cases OF FRacTURED PATELLA ‘son, Guild- 
ford.—2at October, 1888 with.) 


with wash leather are con- 


B. power te 


Sorgen, ond it consists in the combination of fixed 
brackets and swivelling brackets gripping the rail 


5089. Paratret Rowers, C. R. Baillie-Hamil: 
Kent.—23rd October, 1882. 6d. “Ry 


stationary and 

the 

same e - 

eir inner ends pivotted tegether to a 

centre bar placed between the blades. A third jointed 

outer extremi & outer extremi- 

ties of ane of the side links, and the inner extremities 

ha a pin, which wor! oy the by centre 


es, 
5040. Apparatus Empiovep ms TREATING SILK, Rags, 
P. Hepworth, October, 1882. 


material is fed spot a worm with 
rials so as to tear them the first roller. A series of 
such rollers may be used 
waste are placed ina or carding machine. 
5041. Szwace Green, Hali- 
exterior of the trap may 
interior is provided with two traps, 
the outlet is formed. ws easy 
let and provid ‘with a lid, removing which a 
cleaning rod may be introduced. 
rd onary —(4 communication from F. 
J. Quagiion Paris.)—(Not proceeded with.) 


This consists of a gas motor with an inner excentric 
er carrying blades, and in which are utilised as 


for 
of a 


d by the 
tion of a mixture of air and gas, and the vacuum 
resulting from the tr of these 

combustion — cooled, whether pressure and 

vacuum may be used conjointly or separately. 

5044. Far O11s anp Farts, F. C. Glaser, 
Berlin, Germany.—23rd October, 1882.—(A communi- 
cation from H. ay Germany.) 4d. 

This co fat oils and fats 
from unpleasant | ae Be and smell by the consecutive 
treatment of the same with sulphuric acid, or chloride 
of zinc, or other oxidising substances, with steam and 
with animal charcoal; and Secondly, fat 
oils and fats from unpleasant a by the 
consecutive treatment thereof with alcohol and with 
animal 

5046. Carriace Bones, &c., 8. @. F. Horcher, 
Prussia.—23rd October, 1882. 

This relates to bodies oe which two seats are 
arranged one behind another, and the objects are, 
First, to facilitate communication inside the carriage ; 
Secondly, to combine the back seat with the 
door ; and Thirdly, to construct a folding back seat 
which unfolds automatically. 

5049. Looms ror Weavine, 7. Oe Over Darwen. 

— 28rd October, 1882.—(Not proceeded with.) 2d. 

This relates, First, to regulating the tension of the 
beam by passing a or rope around each ruffie and 
over @ runner on a dead bracket, the chain being 

regulated by a — and its other end passing down 

tos ating lever. A link embraces the chains, 
g it the ear is regulated ; Secondl: 

arrangement of feeler for 

ptt ht on to the back beam, so that 

weight “ai down the lever and take off the 

weight at any Tequired speed ; Thirdly, to an improved 


rod; Fourthly, to an strap fork oint ; 
ly, to the swivel ; 
Seventhly, to the pinion stud the taking-up 
motion ; hthly, to the stud for the taking-up 
wheel; and Ninthly, to the spindle stud. 


Relates to electric ting and the 


is 

trav imparted, "such mechanism being 


5062. RapiaL AXLE-BOXES FOR LOCOMOTIVES AND 
oTHER Rat on TRamMway VEHICLES, F. W. Web, 


Crewe.— 6d. 

such vel swing of the 
$e carves in the track. 

press a spring or a springs placed 
midway een the wheels ad im- 
a an parts, and tend 
always to return thelr normal central position. 
5058. Bepsrzaps, M. Lawson, fre October. 
1882.—( Not proceaded with.) 2d. 
This consis‘ 


be ornamented by 


From Coal, &c., J. Hislop, 
fi fire-brick retorts with their 
fall with The re 
tate the withdrawal of coke. e retorts of 
cross a passage is formed inside by 
: partition near one of the narrow sides. 
The is perf so that the gas generated 
can into the side passage wi through 


5056. Sranps orn Frames ror Liquor orn Scent 
Borruss, J. Hall, Sheffield. —24th October, 1882. 6d. 
This relates to a ‘special t of stand or 
prevent their removal until the locking is 


ievice | unfastened. 


MACHINERY FOR SERVING Revs wise Yarn, 
New Glasgow, Canada.—24th October, 


e driving wheel with the other, the 
ps edgar is rotated axially around the to be 
serv e serving yarn unwinding from spool 
and winding around the rope. 
5059. Apparatus FoR APPLYING ELECTRICITY TO 
Rotary Harr Brusnes, N. J. Holmes, Great 


rotary brush is only — on contact 
hair of the person opera‘ 
5068. Macuines, A. 
London. October, 1882.—(4 
tion from J. H. Gill, -) 
The fleece taken from the doffer by the comb passes 
between dividing cylinders di bands, one 


“taking of and vat apparatus, 

rollers by tal ru 

em; set of ds returning to the cylinders over 

5064. Vices, H. F. Read, Brooklyn, J.S.— 
24th October, 1882.—(Com 6d. 

This relates to vices in whi 
adapted for parallel 
by a screw working in a slid 

os with and disengaged from a rack of 
the fix jaw, and it consists of means for making the 
— of the sliding rack-nut more effective and 
and maintaining it in position to effect an 
potam Wn engagement with the fixed nut. 
TREATMENT OF CERTAIN WASTE 
wies, London.—?4th October, 1882. 

Th to utilise 

itters, 


be bagged tor 


5068. Liquip Mersrs, J. C. Me London.—%Ath 
October, 1882.—(A communication A. &. St. 
Albin, Paris.) 6d. 


means of a working asmall link, and alever w! 

comes alt projections on the wi 

works the valves. movements of are 
itted to counting m: 


5069. Compmation SHoE-HORN 


Pulzer, London.—24th October, 1 
The end of the button of 
the shoe-horn, so that it may be folded up. 
5071. Manvracturs or Sucar, W. R. Lake, London. 
—24th October, communication from L. 
May, Austria.) 6d. 


5073. Veoctrepss, R. Settle, 
means 
a large wheel at one side and two smaller 


having 
wheels at the other; and Secondly, to a ball bearing 


5074. Macurvery ror 
W. M. Walters, Bristol.—2th October, 1882. 


A pipe or tube from one side of the vessel to 
the other, as low down and as near the end as 

able, and in the deadwood and at right angles to the 

tube a 

arranged, and can be actuated 
pony as to facilitate the steering of the vessel, 

5077. Preumaric Exrvators ror Rarways, 4. W. L. 


= 
465 
5050. Erecrric Apparatus, H. H. Lake, 
Southampton-buildings. — 28rd October, 1882. — (4 
oa from 8. F. van Choate, New York.) 3 
regulation of 
provements in 
arc and incandescent lamps, car » globe fittings, 
current meters, &c. There are fifty-two claims, i 
5051. Avromatic ReoisTrRinc CoNnTROLLING 
Apparatus ror Carriaces, W. H. Beck, London.— 
: 28rd October, 1882.—(A communication from X. 
Portafax, Paris.) 8d. 
This relates to a suitable arrangement of mechanism . 
Tron! UL 
crown of a hemisp}} 
other kindred rece 
towards the ona 
— Camberwell. 
A projection on one carriage is caused to enter a 
recess in the adjoining carriage, and is retained by a 
pin connected with a cross shaft extending to the 
sides, so that it can be raised for the purpose of 
releasing the projection without having to get between 
the carriages. 
4998. om W. Kershaw, Lan- 
caster.— October 
force equal to the total constant resistance of the 
coils. a arran; w e 
ve poupertion. magnets that the dynamo gives a electro- 5054. Rerorts ror Ostarnine Gas, Om, &.; 
motive force between the consumer's supply and 
return conductors, but less than that required, the 
inventor winds round the magnets a second coil, the 
ends of which terminate in the consumer’s supply and 
return conductors. This gives rise to an tional 
y means 
exible tube thereto. 
The Materials arove 
one wound with wire and the others not, and so 
6086. Warer Porirrers ror Steam Borers, @. F. 
arranged that one rotates on its axis. Redfern, L rd 0 ber, (A 
cation from D. Hanna, New York. 3 
an tray su A spra: device is attached to the feed and 
beneath the form plate. the steam chamber, 
5001. TxizPxoni10 ye G. L. Anders, Queen having an upper and an under conical plate, the latter 
Victoria-street.—20th October, 1882. 6d. age ed with openings increasing from the centre to 
This relates to whereby the sensitive- he _circumferen: A circumferential rim_ extends 
when the to re This consists of a tubular stem divided longitudi- 
1 t of a thin bo: chamber partial holl to be served, and provided with a hand-driving gear 
of in of the dia wheel, meshing with a sub-divided gear wheel on a sub- 
divided hub axially rotating on said stem, and 
used in sense Ser taking up Wilh on hacks ont 
the vibrations of the air, and conveying them to the oe a pointer to indicate the pitch of the hook 
microphonic contact surfaces. This consists of a governor in which a shaft is densnling > the size of the serving yarn or twine, such 
_ Tramcars, arranged to operate a main steam supply valve. and | hub carrying a divided spool heed provided with a 
ICYCLES, . Dowling, London. brak: tension 
—20th October, 1882.—(Not proceeded with.) 2d. This consists, First. in a c shing machine 
This relates to the use of a pump capable of being / 
worked by the motion of the vehicle, so as to com- Be 
press air which is utilised for sounding an audible = 
signal. 
5004. Macuines, B. P. Alexander, 
London.—20th October, 1882.—(A communication 
from B. Baulé and M. Durozi, Paris.)—{Not pro- Wenchester-street.—24th October, 1882. 4d. 
cceded — 2d. Relates to means whereby the circuit through the 
This relates, to the use of a peculiar arrange- 
ment of pusher for distributing type into different 
conducting channels; Secondly to — the in- 
clined conducting channels of rectilinear form ; and 
Thirdly, to arranging the central inclined channel so ? 
ng compositor by means of a vertically-curved Vverting the motion 0 
passage, which conducts the type in a vertical posi- proceeding blade into a direct continuous _vertics 
head al set of whic. es divi eece UpW: 
the mtal over an upper tension roller, while the other a takes 
channel, where they are upon by a pusher and the other half downwards under a lower tensii : 
pushed against those already therein. OD 
5005. Rorz Tramways, H. H. M. Smith, London.—20th 
October, 1882.—(.A communication from A. 8. Hallidie, 
San Francisco.) 6d. 
A frame is attached to the car and contains the eo 
gripper, and has a wheel with a flange to run in the 
pper. To give strength to tu’ 
wih contain the ropes in tramways where there are : 
two tracks, the tie or sleeper is extended across the 
space between the two tubes and secured thereto. 
: 
oF Covmns To CAKE 
Stani, field. — 
October, wich.) any flocculent matter formed the fermentation 
This consists in the use of covers arranged so that | ensuing by the admixture of the ingredients. See ae Os <3 
when thay can be with a pivotted centre- | 5022. Harrows, A. Clarke, Stevenage, Herts.—2lst su 
piece to which they are attached, so as to leave the October, 1882. 6d. ion of a drying machine, ani spn bo Neat 
opening of the receptacle to which they are applied | This consists in forming the longitudinal bars of Pt after w ie hops 
free for access to the interior, while at the same time | narrow 
the lid is so formed as to conform to or form a certain | heads of the tines, which are secured therein by bolts 
es, and thro stretchers or ce * 
eces. Sas An important feature of the invention consists in 
the ae of a measuring device in the form of 
a cylin 1 caoutchouc bellows applied a 
e inventor makes carbon oF & partition dividing the capacity of the meter into two 
with a hollow or perforated and — part in tts compartments, in which the liquid circulates. A valve 
centre. This enlarged part is pierced by several per- distribution mechanism is actuated by the bellows b 
forations. The carbon is supported at right angles to 
the leading-in wires. The light shines out of the 
5008. Firrers, F. G. Lynde, Melton Mowbray.—2lst 
October, 1882.—(Not proceeded with.) 2d. 
The body of an open filter is made open at top, and 5 : 
has a flange inside to receive a vessel closed at bottom 
and at within which is a vessel 
FROM TEXTILE 0. Imray, London, —2\st by Al De Sugar im moulds 
Bs San quor, such moulds be: 
from La Bocitté of taken to pieces so that tie 
This ‘relates to an aj tus in which beaters are cubes will fall out. 
caused to vibrate vegitly and exert blows upon the 
textile material as i passes over a hard substance, b 
which means impurities contained in 
with.) 2d. 
This consists in securing the rails of tramways to 
their supports by bending flanges formed on the rails ; 
round ond wader heads formed on the supports. be 
5011. Strpe Vatves ror Steam Enarwes, J. Dunbar, 
October, 1882.—( Void.) 2d. 
This ob’ is to it the cutting of slide valve 
tact. between such 
is made hollow, 
ani a ace W ‘@ central recess for 
a third op e hollow an 
serving WER way bo a port of about half its This relates to an elevator for lifting or lowering 
nd in con: m with passengers to or from an elevated station, and it con- 
sists in the combination with an air shaft, an elevator 
car fitting therein and working as a piston, and a rail- re 
way track, of a pump operated by Passing trains to 
valves to admit steam m er e compress air, which is led by a tube to the air shaft 


THE ENGINEER. 


JuNE 15, 1883, 


below the car. valves napagpeevtiet for controlling the 
admission and egress of 
5080 Warcuss, &., W. Clark, London.— 24th Octoder, 
ae communication from J. WV. Bell, Maryland, 
This relates to an improvement in watch hands so as 
e is lea e to whic is 
keep both and local time, and it 
in the ee. of a pair of hands, one having a 
split ring. — to the hub of the other, 
yet allow of its separate adjustment when required. 
5081. Rarway Sionatuina Apparatus, J. Boustead, 
t, London. 


— —24th Octoder, 1882. 
‘ot 

The trains in ing a station are caused to 
actuate the semaphore or other signals, which are kept 
raised until the train the next signal, which 
it raises, the raising of the latter automatically lower- 
ing the previous signal. 

5082. Brr Srocks, F. London.—2tth Octo- 
ber, 1882.—(4 os) from J. P. Lawrence, 


6d. 

ites to bit stocks in which a screw is used to 
obtain rotary motion, and the object is to effect a 
quick continuous though intermittent rotary motion 
in one ion. Aspirally threaded spindle works 
in a tube with a nut at its lower end, and two hand 
fab are the parpos one fast and the other loose on the 
wy bench of causing the chuck holding the 

revolve always in the same direction. 


Apparatus ror Cuttina Cicars, &, G. 
Weston, —26th October, 1882. 2d. 

This consists in the use of a revolving cutter, the 
edge of which advances from the centre by ny ag 
5100. Ssecurnixe, &., CurrTars, 

Tarratt, Newington. —26th October, 


placed at each side of the window, and made 

adjustable by racks and pinions. 
5101. Rotary Excrxes anp Pomps, 7. 8. Greenaway, 
, and A, Kitt, Pimlico.—26th October, 


6d. 

This relates to rotary engines and pumps in —_ 
blades or slides are protected from an 
cylinder placed excentrically of a An 
even number of blades or slides is employed. and are 
of same length as the inner cylinder and of a depth 
equal to about one-third its diameter. The slides 
work in radial 


outer 


The studs or struts are made of 

wrought iron, and the links are then heated an 

20 that 
es 0! links engage with grooves formed 

struts or studs. 

5108. Ve tocipepss, G. H. 


Hughes, Birming: 6d. 
This relates to means for lubrica the tension 
wheels of velocipedes or other of prevent- 


ing the 
wear of — heads of the spokes of such wheels. A 
with the hub. 


The rim is witha erential with 
outwardly projecting Salieieen The tire is formed 
with serrations or 


ridges, arranged 
Senoeumninvasthosediednties the groove in the tire. 
Wrxvow Sasnes, W. H. Lindsay, Paddington.— 
26th October. 1882. 6d. 


ing window sashes from iron sash bars, and 
essentially in the use of junction pieces to unite the 
bars by hammering their over the edges of the 
sash bars, or by the vse of 
5110. Apparatus EMPLOYED IN THE MANUFACTURE OF 

AND PRINTING UPON BLanks FoR PaPer Boxss, &c., 
, London.—27th October, 1882.—(Partly a 
communication Srom Cornell and ‘Shelton, Connecti- 
eut, U.S.) 6d. 
consists essentially in forming the dies to cut 
out and score the blanks to form paper boxes, by 
marking upon a piece of wood the lines required, and 
then cutting = such lines pA a is or scroll saw and 
inserting in the cuts be of sharp 
The die thus used in com- 
bination with a counter die. 
5111. Torerreces, C. D. Abel, London.—27th October, 
1882.—(4 communication from F. Reuleaux, Berlin.) 


This relates to means for comparing “local” solar 
time at any place and the mean general solar time at 
and it consists in the use of a 
timepiece with two dials, one marked in the usual 
way and the hands of which indicate local time, while 
the other is marked up to twenty-four hours, and its 
hands indicate “general” time 
= Both sets of hands are moved by the same 


5112. Szrparatinc Glycerine From Fatty Marrers, 
J. Imray, th , 1882.—{4 commu- 
nication from C. Pi and £. . F. and 

tg gly lycerine from neutral 
fatty matter, and sealing id fat a for soap or 
stearine pose by — matter to the 
action of steam in presence of water, 
and of zinc ta or zinc grey. 


5129. New or Improvep Compositions ror INsvLat- 


tse Conpuctors or Execrricity, C. W. Torr, Bir- 
mingham.—2ith October, 1882. . 
ann inventor mixes pitch, and Calais sand 


by a cross piece, and 
by means of screw nuts, so 
disconnecting 


180. APPARATUS FOR Corks FRoM BorrLes, 
A. Olsson, Siweden.—30th , 1882. 6d. 
A to one form a corkscrew is attached to a 
su) a frame running 
slong guide, od ened i te bya mut 
handles, 


5152. Macumvery ror Paper Tuses 
T: 


eto be mari of bard, thick: paper, 
ard to facilitate the together of such 


two coats of paste are ,one as the paper enters 


the machine and the other 4 the _—e where it is 
rolled around the spindle to form the tube. The 
ery employed is distinguished, First, by the 
employment of a turning or ee ee to give 
an obliquity to the paper, which can be varied accord- 
ing to the cone of tubes. The use of this ni 
permits the lower blade of the cutter for the to 
be fixed, and of se therefrom the cutter which 
effects the rectilinear oblique cut, which can thus be 
made from the outer side of the lower blade, and so 
allow the ——— = off to fall without further 
manipulation d Secondly, the arrangement of the 
cutter for the wen which has its directed con- 
trary to the direction of the travel of the paper. 
5158. Anrisepric For Preserving ALIwENTARY Svus- 
aN C. M. Pielsticker, Kilburn.—30th October, 
This consists, First, of an antiseptic salt for pre- 
serving alimentary substances containing boracic 
phosphate of soda, soda, in such pro- 


a rope, with the interstices filled or built up and coated 

with a suitable cement or size, or the interstices may 

be filled up as described and tied or bri over by 

longitudinally Lt ant felted short fi 

asbestos ro y be twisted round a central = 4 

saturated with a ry of india-rubber. 

6420. Caps ror Securine Exps or THe Riss oF 
Umar &c., C. A. Allison, London.—l4th Octo- 
4 communication from Guyon et 


) 6d. 
This relates to an improved Ge 


of a flexible 
on. Borries ror Contarsinc Liquip 
6d. 


sists its ta upper 
edge, and secured 
» &. M. Brixby, New York.—14th 1882. 


soluble, and to produce a practically tasteless salt ; and 
Secondly, placing alimentary substances Previously 
treated with the antiseptic a ._—— 
vessels exhausted of air and filled with bP 

carbonic acid and carbonic oxide. 


5155. Burr am, J. Dyer, Birmingham.—80th Octo- 


ber, 
+ object is to strengthen the knuckles of butt 
hinges. t brass of a 
length more than double the breadth of the flap to be 
e. The blank is reed near one end so as to 


leave pieces to form ane which divide the 
blank into two unequal The knuckle pieces are 
bent by aeaahha tecks ton ctr to a circular figure, the two 

form a flap 


of double the thickness of metal used. 

5158. Apparatus For Propuctne REGULATING 
J. D. F. Andrews, Glasgow.—80th Octo- 

This ‘relates to a dynamo in which 

constructed of a cylindrical barrel of non-conducting 

material, on the deeuniieane of which are fixed, side 

by side, a number of CoP) 


conn: toa 

unction of the armature bars. Other arrangements 
lor cou up the bars are described, as well as a 
means for Saas | or otherwise regulating the 
production of the current. 


5168. Sream Borers, S. P. 


October, 1882.—(A Stollwerck 
Brothers, Cologne.) 6d. 
The object is to prevent incrustation of those 


of steam boilers which are in contact with the fire and 
not easily accessible, and further to effect the better 


utilisation of the gases of The 

consists of a of feed-heating tubes formed of 

two parallel tubes leading to a transverse one, and all 
flues to be heated by $+ ~4 

gases. -water an upper se) 

cham! drical shells 


enters at one end through a 
ite end. The steam 

into this chamber, so as to meet the flow of 

The chamber is provided with sieves and 
for separating solid particles from the feed- 


5182. AND Tre REGULATING 
Apparatvs, J. buildi 
October, 1882.—-( com communication from A. A. Knud- 
son, Brooklyn, 6d. 

This relates to improvements on patent No. 2428, 
28rd May, 1882, granted to the same inventor, by which 
a single conducting wire suffices to effect the several 
operations of moving the type wheel, the impression 
lever, and the time corrector in the apparatus. 

5246. Wacons, R. om, Gudersome, Yorkshire.—8rd 
November, 1882. 

to side ti 


wagons 
capable of tipping on either side. A estal is fixed 
4--4,~ 4- has three fork- 

e e 


. TREATMENT OF Fisre Beartnc Leaves 
. Smith, Richmond.—6th November, 


This relates to a mode of separating the glutinous 
matter from fibre-bearing leaves and stalks, and con- 
sists in submitting them to the combined and simul- 
taneous action of beaters or scutchers, a current of air 
ee: water or bleaching liquor ; further 

to the epparatus to carry on the operation. 

5365. Treatise Cerrars VecrTas_e Fisrovs 


&c., J. A. Graha: 
November, 1882. 4d. 
This relates to improvements on the —— pro- 
cesses for bres 

by treating them with sulphurous acid F mao or in 

combination with a suitable base, and consists in first 

treating them with a normal or mono-sulphite of a 

suitable base, and after the gases contained therein 

have been out by heat = to escape 

vessel employ uroUs 
any Baap or in combination with a suitable base in 
the form of an acid sulphite. 

58366. Bieacuine THE Fisres OsTAIneD FROM VEGE- 
TABLE Fisrovs Supstawnces, &c., J. Graham, 
London.—10th November, 1882. 

consists 


chlorine or an bh; , or both, ni of soda or 
nitrate of po’ in solution, or a suitable combina- 
same. 


5867. Coating Inon Leap, J. A. Graham, Lon- 
don.—10th November, 1882. 4d. 

This consists in coating iron with a co of lead 
of robe | desired thickness. by treating the face to be 
with chloride of zinc, and raising the tempera- 

ture of such surface to or above the melting point of 
lead, whereby the chloride of zinc is caused to fuse on 
the surface, after of lead is 


ome thereto and thereon until it 

has solidified. 

5868. Borter ror Dicestina, Recriryine, &c., J. A- 
—10th November, 1 


jpparatus lorcing or 
Injecting liquid or gaseous into the body of 


&c , P. M. Justice, London.—l4th Novem- 
pt rae communication from R. J. Hoffmann, 

eu 
object is to effectan uniform and constant steam 


ine subject to variable work. Also 
ve and an arrangement of steam 
in relation to the lubricator, the boiler and the 


whereby the back of the steam in 
epinder, whereby the 
which carries the lubricant to the working parts. 


5428. Sream Packune, H. W. New York.—l4th 


1882.— 
fod inte the fat 


con- 
twisted inte the form of 


the body—which is also conical -the base 
in diameter. The vehicle to remove the liq 
is preferably connected to the s' L 
Bastixe Meat, Pouttry, &e., J. Reynolds, near 
17th Ne 1882 4d. 


the meat, poultry, or game to be 


S608. & Cocoa anp CHocoLaTE, P. Wilding, London. 
1882.—(A communication from G. 


4d. 
food by a readily soluble cocoa 
product or aril beans. 


mixing cocoa 

with 10 per cent. or 20 

per cent. water, alone or combined with milk and 

sugar, and then’ drying and pulverising or otherwise 
treating the mass. 

5517. Boutrons, &., A. J. Boult, 

—, 1882.—(4 com munication 


W. R. Talbot, 


from C. 
0.8.) te. 
This nails, &c., for 
leather 


ring and decorative 

leather or other suitable ma‘ 

shanks and coloured to guedieee any desired effect. 

5546. Coote Apparatus, S. P. Wilding, London.— 
22nd November, communication from G@. 
Stollwerck, Cologne.) 

This relates to the —wotine of heated choco- 
late or cocoa, or other vegetable products which require 
to be cooled at a constant and cata inthe un 
adry and it consists in 


the current of air from which is caused 
over a system of pipes, in which water or ‘other li Paid 
at the required co t temperature is to 
circulate, so that the air always enters the 


triangular shank with trans 
conical. The 


5835. Stacs Tue Depxos- 


w 
parts water to 1 of the acid of 


or 

nesia, whether caustic, or in the state of cuteumabe, 

of a mixture or combination thereof. 

575. Surrs’ Bertus, W. R. Lake, London.— 
Qnd February, 1883.—(4 communication from the 
Incorporated, Boston, 

This relates to berths which automatically ada; 
themselves to the motions of a vessel so as to 

in a horizontal 

space and ena! fe the berth to be locked 

when necessary to get in and out. 


SELECTED AMERIOAN PATENTS. 
From the United States’ Patent Office Oficial Gasztte. 
277, DywamMo-ELEcTRIC MACHINE, Bdward 

‘eston, New York, WN. Y.—Filed January 9th, 1883. 
Claim.—(1) The combination, with an armature 
core, of a system of conductors com of massed 


strands or strips of conducting mate: substantially 
as described. (2) The combination, with a cylindrical 
of a of conductors 


armature core, 
and com of groups or bundles of 


com: votge 
ends around the 
material in’ 


H. Burridge, St. Louis, Mo.—Filed January 


1888, 
Claim. In an for making 
steel, one or more converters mounted on a turn‘ 
in combination with one my more furnaces 
spiegeleisen cupolas located 


WA 


whereby the light may be adjusted and scured in the 
uired relation to the 


the axis of the instrument and 
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mer 
and 
and 
suitable receptacles for erring the metal from 
the furnace or furnaces to the converters, substantially 
as set forth. (2) One,or more converters mounted 
AM 
Z 
= 
and the smaller part of which is less in diameter than 4, 
blacking or other liquid, while the larger partis eater 
or other liquid, while the r r BAZ ‘ 
in diameter than such vehicle. An or air Z 
chamber is formed below the neck, and connects it 
5 | 
nis Consists in the use of a can perforated 1 
bottom to receive the basting fat, such can being | SZ ewy 
secured to the roasting jack by a rotating hook, and 4 
also ha a rotating hook at the bottom to receive 
roasted. | \\ 
} 
This relates to appliances for maintaining window | ——_ - 
curtains stretched, and for adjusting the height of the a, 
rodas desired. The edge of the curtain is inserted in lJ 
aslot in a tube, the ends of which are inserted in ’ 
7 on a suitable turntable, in combination with one or 
commutator consisting of half as many insulated plates more ladles for transferring the metal from the 
furnaces located near the turntable to the converters, 
adapted to be moved vertically by suitable cranes, one 
or more spiegeleisen cupolas located near the turn- 
table, and one or more ladles for receiving the metal 
from the converters, all arranged and operating sub- 
stantially as shown, for the purpose set forth. 
277.869. Microscopic Edward Bausch, 
Rochester, N.¥.—Filed January 24th, 1882. 
stage of a microsco: an electric an 
accurately, their outer edge being fifted with nose adjustable devices, substantially as described, con, 
slips pressed cutwards by flat springs. The slides are necting said light rigidly with the microscope 
arranged in pairs, and to keep each = the proper dis- 
tance apart and up the inner face of the HEE cylinder 277.869 
two or more pins working in holes bored and fitted 
—- the axle are employed, and against the 
opposite ends of which the inner edge of each slide of 
the pair rests. nclined obliquely and placed side by side. he water ‘at required temperature. ” 
5102. Manvuracrure or Stuppep Cuarss, 7. H. Ward, 5605. Nams Sprxes anp Nart-makinc Ma- 
Tipton.—26th October, 1882. 6d. CHINERY, S. Watkins, Wolverhampton.—25th No- \ 
This relates to studded chains or chains strengthened vember, 1882.—(A communication from W. Taylor, YN 
with a stud or strut piece between the links, the Pittsburgh, U.8.) 10d. 
; object being to enable much smaller chains of this kind es 
or ma a ram, ving w ®, 
backward movement, in combination with extended 
rodsatthe rear end, around which are powerful springs, ’ 
that when pressed back are held by a dog or clutch, H{ o 
and when liberated shoot the ram end foremost against 2 < > p 
: the end of the wire eoeeing from dies and form a v 
head. Pointing and cutting-off tools are also provided \ 
and operated from the main shaft. : 
ing flame, sul to the action of muriatic 
acid in sufficient quantity only to dissolve caustic lime = 
the pedestals. When the body is tipped to one side ——— a with the silicates and phos- \ 
the stud on that one of in ed by adding | » 
P the pedestals, and ti ereon. mec: m : 
| commerce of 20deg. Beaumé, and finally precipitating 
is provided for securing the body in the normal posi- | +} ocphate of lime or magnesia, or both, b: widition 8 a 
5207 
1882. 6d. 
OD) UPOD the stage, 
permitting the instrument to be moved and adjusted, 
as usual. 
STANCES FoR Propucinc Fisres ror 
materials to be bleached, either previous to, or at the eo. 451 
same time as. or subsequent to their treatment with jus.) 452 
277.644 453 
455 
455 
455 
- 
— 
part rosin, and twopartssanid. The mixture is heated k H 
to melting point and stirred till thoroughly incor- y H i 
porated. 4 _ H On THE ACTION OF CHLORINE ON CERTAIN MeTALs 458 
5148. Apsustinc THe Brasses or Locomotive aND = tity or Arsenovs SuLpHipe WATER .. 459 
OTHER Ropes, W. L. Hunt, 
Westminster.—30th October, 1882. 6d. SS 
This consists in forming the brasses so as to leave a e boiler is formed with a chamber at top, separated } SS _™ | 
vertionlt ed dovetailed heir from the body of the boiler by a perforated disc or ———— — 
ting edges on each side, and fort to ataten Suna diaphragm of lead, also with a chamber at bottom _— ==] 
of the bearing. On each side, in the flanges of the 
brasses, a dovetail piece or wedge is inserted, those on =—=—— ———| 
opposite sides being co — 
capable of being adjusted 
Z as to be able to take up WS NS NY 
4 princi of a constant steam feed lubrication in con- 1 | 
necti 
of an — 
ore and for the set forth. (3) The com- 
of conductors 
or bundles of fine wire 
the core and spread out over 
shaft, and sheets of insulating 
between the groups or bundles 
of wires at the ends, substantially as set forth. 
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ASBESTOS AND ITS APPLICATIONS. 
Asprstos, a Greek word signifying “ unconsumable,” is 
the name given toa peculiar variety of the amphibole or 
hornblende family of minerals, of which the chemical com- 
ition is chiefly silica, magnesia, alumina, and ferrous 
oxide. It is most common in Canada and Italy, but in one 
form or another is also met with in considerable quanti- 
ties in certain parts of Scotland, in Sweden, Corsica, the 
Ural Mountains, and Australia. But little — to be 
known as to the formation of asbestos. It occurs in 
regular layers or veins, and, as found, is generally a 
yish- rock made up of innumerable fine crystalline 
fires which become soft, white, and of a silky lustre 
when separated from each other by slight pressure. The 
thickness of the veins varies considerably in different 
localities, from a thin sheet in the case of the variety 
known as mountain leather, to severalinches in the deposits 
of the delicate amianthus found in the older crystalline 
rocks, in the Pyrenees, the Alps of Dauphiny, the 
St. Gothard, the Savoy, and Corsica, A single fibre of 
asbestos, heated in the flame of a blowpipe, ily fuses to 
a white enamel, the varieties containing most iron being 
more easily fused, but in the mass it resists the heat of an 
ordinary e, and for this reason it has recently begun 
to attract considerable attention. Unfortunately 
the fibres of asbestos differ from all other known 
fibres in having a perfectly smooth surface and in 
being much less elastic than those of either animal 
or vegetable origin, in consequence of which all 
efforts to spin and weave them by modern ma- 
chinery have until very recently entirely failed. 
In ancient times, however, the art of weaving 
asbestos into all sorts of useful drapery and dress 
material seems to have been well known, although 
it is possible that this was accomplished by spin- 
ning the fibres along with those of flax, and then 
ne the latter by heat, a process still re- 
sorted to bysome makers, Atany rate it is stated 
that the bodies of the dead to be mare 
in asbestos cloth to keep the ashes separate from 
those of the surrounding funeral pile, and at a 
later date it is said that Charlemagne had a table- 
cloth woven from amianthus, which he used to 
have thrown into the fire after dinner, to the 
astonishment of his guests. Chevalier Aldini, of 
Milan, had a complete dress with cap, tunic, gloves, 
and stockings made of asbestos cloth, and carried 
out very successful experiments by way of testing 
it as a protection for firemen. 

In addition to amianthus and mountain leather, 
there are several other varieties of asbestos. We 
will, however, only name mountain cork, which is 
a brownish or dirty white deposit, less flexible and 
less than amianthus and mountain leather, 
and which is so light as to float on water; moun- 
tain wood, a soft, opaque, brownish coloured 
variety, which melts to a black before the 
blow-pipe ; and lastly, the common as which 
has recently been discovered in quantities in 
Canada, in veins from lin. to 2in. thick, and which 
is the kind most generally used for manufacturing 
the various artic! es to which we shall have occa- 
sion to refer. 

The introduction of asbestos for such 
packing and jointing for pipes 
attended with very considerable difficulty. Of all 
materials it is perhaps that which requires the 
most careful manufacture and intelligence in 


adapting it to its special near. and when 


these have not been sufficien y exercised users have been | 


disappointed, and have not uently given up the trial 
in As with many new and important substances, 
asbestos has been looked upon by some asa sort of panacea, 
and recommended as such, while others have been so eager 
to sell that failure has often occurred from the use of some 
specially prepared form in a situation where those better 
acquainted with the trade would have known beforehand 
that it was totall a 


Having recently an 0 nity of inspecting the 
large asbestos man . John Bell, we now _ 
pose to describe some of the more important uses to which 


though not the first to introduce as 

this country, has perhaps done more than any other person 
in developing the use of pure asbestos in all the multi- 
farious branches to which it is now found to be applicable, 
and it is likely that before long further important 
developments will be made as the result of experiments 
which have been in progress for some time, and which are 


this interesting material is being applied. Mr. Bell, 
aden goods into 


how being brought to a successful issue. 
As we have before stated, pe wey incidental to 
asbestos fibre for a long time ed all attempts to spin 


it into a yarn without the intermixture of a certain pro- 
portion of flax or other vegetable fibre, which of course 
could only be looked upon as an objectionable adultera- 
tion, and was only to be tolerated until other and better 
means could be discovered. Within the last few years, 
however, the difficulty has been overcome, and yarns 
capable of withstanding great tensile stresses can now be 
readily produced by machinery which has been specially 
constructed for the purpose. One of the most important 
applications of this yarn is for the manufacture of steam 
packings, of which a great variety are made, each descri 
tion being designed to meet some special demand. In 
making packing it was at first not sufficiently recognised 
that the fibres of asbestos were apt to be —— charged 
with minute particles of prrites, and until this fact 
appreciated it was often found that the piston-rods were 
scored, the being attributed to the action of the 
asbestos itself, instead of to the impurities it contained. 
To obviate this defect it therefore became ger 
only to carefully select the most suitable kind of as 

for the purpose, but to thoroughly cleanse it from all 
stone and grit before spinning, for which duty machinery 
had to be adapted. yarn now produced is quite pure 
and is capable of being woven into almost any kind of 
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fabric. Fig. 1 shows the most common form of pecking, 
in which the pure asbestos yarn is simply plaited up by 
machinery into a be prey Oy round rope, and for some time 
this was considered to be the ne plus ultra. It was first 
poe mp out by Mr. Bell in the year 1879, and was imme- 
diately adopted by the British and German navies, where 
its use is still oot But it was soon et nt 
a srr cases requi ial treatment, and though the 
P ited packing was satisfactory, it evi- 

ent that something else was wanted in the case of steam 
engines with extremely high piston speeds, such as are 
now being introduced into the merchant service. To 
meet this , an the yarn was first woven into a cloth, 
which being slightly waterproofed with vulcanised india- 
rubber, was rolled up into a rope in much the same way as 
the canvas is tr in what is known as Tuck’s packing, 
only without the rubber core, This packing, which is 
shown in Fig. 2, answered admirably, and is being much 
used in cases where the rapid destruction of ordinary 
packings gave rise to most serious inconvenience. In 
addition to the two varieties here mentioned, other forms 
are made, asbestos with soapstone being found to be 
excellent for locomotive work, while a more elastic pack- 
ing, shown in Fig. 3, in which a core or internal band of 
india-rubber is introduced, is giving great satisfaction in 


dS) 


the lands of marine engines and other similar 
poo latter form has been designed to overcome the 
difficulties met with in working with steam of very high 
pressure, the economical advantages of which cannot 

realised without a much more durable ing than most 
of those generally used. The enduring powers of this 
asbestos block packing are quite remarkable. In one case 
on being taken out after twelve months’ working with 
steam of 70 lb. , it was found to be perfectly good, 
and was accordingly replaced, while as an instance of its 
efficiency we can cite a casein which, after uselessly trying 
almost every kind of packing in a troublesome stuffing-box 


of a large pumping engine, the asbestos block packing was 
found to answer and the result has 
an average of 14 lb. to 2 lb. better vacuum has since been 
maintained in the cylinder. 

It has often been erroneously stated that asbestos pack- 


was ing could be used without lubrication. ped goesd mis- 


e could exist. It not only requires a supply of 
oil, but demands careful attention on the part of the engi- 
neer in charge. With these it invariably to satisfaction, 
and will last from five to ten times as long as ordinary 
packing, while without these it inevitably disappoints. In 
other words, if carefully manufactured and properly used 
asbestos is the best material for packing the glands o' 
steam engines; but if ignorantly made up and carelessly 
used it is probably the worst. 


A pare deal of yarn is woven into cloth, the increased 
use of which has been very marked during the last twelve 
months, and which is — adopted for a great variety of 
purposes, One noteworthy application is for fireproof 
curtains, and several of these have been supplied by Mr. 
Bell for theatres in Great Britain, the United States, and 
some of the principal cities in Europe. Curiously enough 
our Yankee cousins have not yet succeeded in spinning an 
asbestos yarn without admixture with vegetable fibre, and 
they have therefore been compelled to obtain all their 
cloth from Mr, Bell. So important, however, do they con- 
sider this material in re; to the prevention of the 
spread of conflagrations, that a company has been formed 
in New York with the sole object of extending its use in 
the shape of protective shields, either permanently fixed or 
applied in case of a sudden emergency. In relation to this 
application a fire shield was recently exhibited at a meet- 
ing of the Firemen’s Convention held at Rochester, N.Y. 
and attracted very great attention. The shield consisted 
of a piece of pure asbestos cloth about 20ft. square, and 
supported on an ironframe. A pile of pinewood saturated 
with petrolerm and tar was built on the windward side of 
the curtain and set on fire. The blaze was tremendous, 
and the heat so intense that persons could not stand 
within 50ft. of the burning mass on the exposed side. On 
the side protected by the shield, however, the 
heat was scarcely felt, and a dummy erection of 
wood and glass, which was placed close beside 
it, was not in any way injured. The curtain, 
of course, did not suffer, and was as good after 
the experiment as it was before. This asbestos 
cloth might be used in many ways to protect 
property from destruction by fire. A curtain sus- 
oo from the cornice of a building might be 

wered in an emergency and effectually screen the 
entire front, and many industries where there is 
danger from fire might also be protected by lining 
the rooms where such dangerous work is done 
with asbestos cloth. 

Another interesting application is in the filter 
invented by Mr. Maignen. This apparatus con- 
sists of a hollow perforated cone of earthenware, 
over which is stretched a specially woven asbestos 
cloth. On the outside a layer of the finely pow- 
dered filtering medium—Maignen’s patent carbo- 
calcis—is automatically deposited by Sie mixed 
with the first water put into the filter. To cleanse 
the whole thing all that is required is to wash 
off the old filtering medium and deposit a fresh 
supply on the asbestos cloth, an operation very 
easily accomplished in a few minutes, and one 
which can be done without the trouble and expense 
of returning the filter tu the makers. 

For forming the joints of pipes exposed to the 
action of moisture, and for man and mudhole doors 
requiring frequent removal, asbestos woven cloth 
is very largely in demand. In these cases asbestos 
millboard, which is the cheapest form of jointing 
material, is comparatively worthless, if, indeed, it 
is not absolutely objectionable, from its permea- 
bility to water, which soaks through and attacks 
the iron of the bolts, and it was therefore neces- 
sary to devise a combination which would effec- 
tually resist the heat and damp. This is provided 
in what is known as asbestos and india-rubber 
woven sheeting, which is made in any thick- 
ness, and is supplied either in sheets to cut to 
the required shape, or in a tape lin. to 2in. wide, 
which can be cut to length and bent to circle 
or oval without puckering. When all other 
materials have failed to give satisfaction this has 
answered admirably, and in the case of manhole and 
mudhole doors and feed-water pipes the joint can be 
broken twenty times without requiring renewal of the 
strip. The last application of the yarn which we shall 
mention, though the list is not exhausted, is in the manu- 
facture of rope and cord. Having great tensile strength, 
and being unaffected by heat and damp, this material is 
being introduced for sash lines and for ropes of fire 
escai It is also adopted for covering rollers in print 
works, especially when aniline dyes are used, and in cases 
when it is exposed to great heat and to the action of hydro- 
chloric acid. Asbestos cord has also been found to be the 
most — —. for making the joints of the hot- 
air pi or blast furnaces, which are exposed to an 
cmseadidaby high temperature. The jointing piece is shown 
in Fig. 4, and consists of an iron ring wrapped with the 
cord, which is simply put in place and nipped between two 
flanges. Previous to the manufacture of asbestos cord the 
rings were bee with spun yarn, which gave continual 
trouble, while the asbestos, being unaffected by heat, lasts 
a very long time. 

We now come to an entirely different manufacture of 
asbestos, in which the rock, after being broken down and 
reduced to fluff, is pulped and formed by pressure into 
it is , is or making joints not exposed to the 
action of moisture, such as for dry steam, air, and gas. 
Much of the millboard in the market is made of very 
inferior material, chiefly waste cuttings and second-hand 
stuff, and, being devoid of long fibre, it is insufficiently 
bound together and soon disintegrates, while a great deal 
of that imported from abroad is impure, and contains as 
much as 10 cent. of adulteration. When properly 
made and used with faced surfaces this material affords the 
easiest and most cleanly method of making a joint that we 
know of, while if the faces are previously painted over 
with boiled oil the danger of having a troublesome leaky 
joint is reduced toa minimum. The board is easily cut to 
the desired size, and as no time is required for drying and 
setting, steam can be turned on directly the bolts are 
screwed up. We speak from experience when we say that 
with no material with which we are acquainted can dry 
steam and air joints be made with more ease and certainty 

eaper descriptio’ ough it sti mosv of the 
essential qualities, manufactured floors 
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and ceilings. It is made in sheets about in. thick, and 
is applied in the simplest possible way either above or 
below the joists. It is also used for lining the walls of 
wooden buildings, where from its non-conducting 
and roof qualities, it affords an immense pro- 
tection in case of the outbreak of fire. For sur- 
rounding flues or covering the parts of a building 
exposed to the action of heat, or in the neighbour- 
hood of a fire, it is also valuable. The step from mill- 
board 3 in. thick, to paper, is apparently so small that it 
is not to be wondered at that many attempts have been 
made to produce an asbestos writing paper, which, from 
its indestructibility, would be invaluable in case of fire, 
for preserving charters, policies, agreements, and other 
important documents. So far, however, these efforts have 
not been successful, for though a paper has been made it 
has been too uneven in texture, and altogether too rough 
and akin to blotting paper to permit of its use as a writing 
material. 

As an insulator of electricity asbestos in one form or 
another is greatly sought after. Millboard has for some 
time been used in the construction of dynamos, while 
cables and leads covered with plaited yarn have been 
adopted in many installations. The advantage of having 
as an insulator a material unacted upon by heat or damp 
is so obvious, that we venture to think there is a large 
future open to asbestos in this branch of electric wor 
Cheapness of production is, however, essential, as it will be 
brought into competition with materials which, though 
not possessing all its advan’ , are more easily procur- 
able and require less special adaptation in their manufac- 
ture. 

The remaining uses of asbestos which we have to notice 
appear to be mainly in the production of fireproof cement 
and putty, for which there is considerable demand for 
certain kinds of joints, and in the manufacture of fire and 
acid-proof lumps, blocks, and bricks. The ordinary gas 
fire is familiar to everyone, and it will suffice to point out 
that asbestos enters largely into the composition of the 
artificial fuel upon which the success of the fire in a great 
measure depends. 

In conclusion, we will just say that we have been 
tempted to dwell rather fully on the nature and applica- 
tions of this interesting mineral, as we believe they are 
not generally known to our readers, and also because we 
feel sure it is very seldom that enough care is exercised in 
the selection of a packing or jointing piece, anything cheap 
and handy being used, whereas there can be no doubt that 
to make a satisfactory joint, either for a stuffing-box or 
pipe flange, it is necessary to apply a considerable amount 
of discrimination in the selection of the material. 


LIFE-SAVING APPARATUS AT THE FISHERIES 
EXHIBITION. 

Iy some this department is disappointing, as, 
with the exception of England and the United States, no 
other country has contributed to it; and the American 
exhibit is really the only novelty to those visitors who take 
a special interest in the subject, as the apparatus shown 
by the Board of Trade, the lifeboats of the Lifeboat 
Institution, the various life-rafts, &c., are familiar objects, 
and were to be seen at the Naval Exhibition at Islington, 
and at the Alexandra Palace last year. 

The United States exhibit is very complete, and is made 
more interesting by a collection of spirited engravings 
shown by the Century Company, illustrating the life and 
duties of the members of the United States life-saving 
service. The boats are totally unlike our English life- 
boats, and are, in fact, not lifeboats at all, but surf-boats, 
designed for service in the surf on the flat coast and out- 
lying bank of the east coast of the States. Three of these 
boats are exhibited, and the principal features of the best 
of them are enormous sheer, great lightness, and fine ends, 
bow and stern being nearly alike. No attempt is made to 
make them self-righting, or are they fitted with air-cases 
of any description, or any means of relieving themselves 
of water. 

The apparatus for effecting communication with a 
stranded vessel by means of a bawser, is identical in prin- 
ciple with that used by the Board of Trade; the difference 
being that in America a smail and very effective gun is 
used for throwing the line to the ship instead of a rocket, 
and is preferred on account of its greater accuracy of aim 
and extended range. The apparatus is much lighter and 
more compact than the English one, the total weight being 
only 700 lb., although more hawser is carried than on the 
English cart, which is drawn by horses, whereas the 
American cart has to be drawn by the seven men com- 
prising the crew of a life-saving station, which is fre- 
quently situated at a desolate spot on the coast where no 
horses or other assistance are available. 

Another feature of the American service is the life- 
car, a sort of pontoon made of thin iron, which travels on 
the hawser between the ship and the shore. This is onl 
used when a large number of persons have to be rescued, 
as several people can be put into it at once, and their 
rescue effented more rapidly than with the ordinary 
breeches buoy, which will only carry one person at a time. 
Women and children are also protected from the intense 
cold of an American winter by means of the life-car. 
This exhibit is well worthy of inspection, and the ofiicer 
in charge is most willing to give every information to 
visitors, It is to be tted that other Governments 
have not followed the example of the United States in 
sending their life-saving apparatus, Can it be that they 
have nothing worth exhibiting ? 

The large prize of £600 offered by the Committee of the 
Exhibition for the best full-sized lifeboat, fully equip 
and on a carriage, adapted to aid stranded or wrecked 
vessels from the shore in gales of wind and through heavy 
broken seas and surf, has only produced two competitors, 
ae owing to the great expense attending such an 
exhibit. 

The Royal National Lifeboat Institution sends a magnifi- 
cent example of its well-known self-righting boat on a 

ing carriage. This boat is 34ft. long by 8ft. 3in. 


beam, pulling ten oars double banked. This size is con- 
sid by the Institution the most useful for general 
coast work, and is adapted for. sailing and rowing. 
The only peculiarities of this boat are that mu 
camber is given to the keel, which is well rounded 
up at both ends, to make the boat easier to steer 
to meet the seas, and the addition of a large hollow fender 
outside the boat on each side. These fenders are placed 
very little above the water level, and as the boat is inclined 
the leeward fender materially increases the stability of the 
boat as it becomes submerged. These fenders are experi- 
mental, and will not be generally adopted by the Institution 
until experience has shown whether they answer the 
purpose for which they are intended. The boat is a 
splendid piece of workmanship, and was built by Messrs. 
Woolfe and Son, of Shadwell. The Institution also exhibits 
an interesting series of models, including one of the first 
English lifeboats, constructed by Greathead, and used at 
Shields. This boat had no end air-cases, 2nd was not self- 
righting; and it was through her capsizing, and drowning 
a number of pilots, that attention was drawn to the neces- 
sity of providing an improved description of boat, and a 
competition took place from which the present type of life- 
boat originated. The cther models show the present form 
of boat, the Norfolk water-ballast sailing lifeboat, Richard- 
son’s original tubular lifeboat, a safety fishing-boat, &c. 

The other competing lifeboat is shown by Messrs. 
Forress and Son, of Limehouse, who were formerly the 
builders to the Institution. In general design their boat 
resembles that shown by the Institution; but has less 
sheer, a straighter keel, and side relieving scuppers instead 
of relieving tubes through the bottom of the Lest, and a 
small fender close to the gunwale, and intended more for 
the protection of the boat when bumping against a wreck 
than for additional stability. This boat is rigged in a very 
heavy and complicated manner. 

The other boats shown are intended for ships’ use, and 
comprise a very fine one, built by Messrs. Woolfe and Son 
after the model which gained the gold medal of the Societ 
of Arts. It is fitted with ptoeend side air cases, whic 
can be taken out when the boat is required to convey 
stores; but when in place the boat has very little capacity 
for water, and that is confined to the centre of the boat. 

A somewhat similar boat is exhibited by Messrs. Leslie 
and Hamblin, and is fitted with a very good pattern of 
relieving tube. This boat is said to be self-righting, and 
although it has high end air cases, not having any iron 
keel, and being built with -_ little sheer, it is somewhat 
difficult to perceive how the self-righting quality is 
obtained. 


The tubular form of boat originally introduced by the 
late Captain Richardson seems to be a favourite one with 
inventors, and several models of variations of this type 
are exhibited. Two full-sized boats of this type, patented 
by Mr. Hodson, are exhibited by Mr. J. Timmis, 
They are both 33ft. long and 9ft. beam, and consist of two 
oval tubes having a vertical dimension of 3ft. 4in., with a 
width of 2ft. 3in. These tubes are brought together at 
each end in the form of a boat, and both sides are alike, 
so that they are available in whichever position the boat 
is placed in the water. The thwarts and rowlocks are 
attached to the boat by lines, and have to be fixed after 
the boat is in the water. One specimen is constructed of 
iron and the other of wood, and the latter is most 
ingeniously put ther. The iron boat has straight 
keels, but the wooden one has a considerable camber, 
which does not improve her appearance, as the upper keel 
falling towards both ends gives the boat the appearance of 
being hogged, but, no doubt, it makes her more easy to 
handle. These articles must be considered more in the 
light of life-saving rafts than of boats, and cannot compare 
for ordinary purposes with the other ships’ lifeboats. The 
exhibits of life-saving apparatus other than boats contain 
no novelties of a practical character, Roper’s bridge raft, 


described and illustrated. 

Two unpretending exhibits are, however, worthy of 
notice. One is a model of a deck seat invented by Captain 
Pinhey, the superintendent of the Woodside Ferry at 
Liverpool. It consists of the ordinary deck seat of open 
battens, divided into short lengths, which can be easily 
lifted by one person. Underneath each “gs are placed 
three metal cylinders, 15in. long and 7in. diameter. In 
the event of the steamer foundering these light deck seats 
can readily be thrown overboard, and each is capable of 
supporting several persons in the water. The great advan- 
tages of this invention are that the means of safety are 
immediately available, being placed exactly where they are 
required ; they are simple, cheap, and require no putting 
together or practice in the use of them. 

The other invention to which we have alluded is shown 
by Lieutenant Tipping, R.N., one of the ins: of the 
Lifeboat Institution, and is an improved life-buoy, to be 
used by a man who may fall over It consists of a 
model self-righting lifeboat, fitted with an iron keel, and 
containing a small well, in which the man can sit and thus 
avoid the exposure of the body to immersion. It is fitted 
with a paddle to enable the person using it to approach 
the ship when it rounds to to pick him up, and thus avoid 
the necessity of lowering a boat for that ee sea The 
boat life-buoy is intended to be hung over the stern of the 
ship, and is fitted with a very simple detaching year, which 
does not profess to be a boat-lowering apparatus, a large 
number of which are exhibited, one of the newest and 
best being McCollin’s screw-jack davits, consisting of two 
double-action screw-jacks working the davits inboard and 
outward,eachdavit being pivottedonthedeck. Thejacksare 
connected by a rod, securing simultaneous action in working, 
and an ordinary winch handle is fitted to each end of the 
rod. By this means the boats are kept inboard, resting on 
chocks, and when required for use are readily slung out- 
ward; and as the action of the screw-jacks brings the 
davits into a perpendicular position, the boat is lifted 
clear of the chocks, without rendering it necessary to use 
the falls by which the boat is nded from the davits. 
This gear seems eminently for torpedo and other 


heavy boats. 


Copeman’s deck seat raft, &., having been frequently | th 


The importance of connecting the lightships round our 
coast with the mainland by means of telegraphic commu- 
nication has long been felt, and would be the means of 
saving a large number of lives, as news of wreck could be 
instantaneously conveyed to the nearest lifeboat station, 
whereas the existing signals of rockets and guns are 
frequently not observed until it is too late to render 
assistance. Moreover, with telegraphic communication, 
intelligence could be conveyed to the lifeboat crew of the 
exact position of the wreck, whereas at present they have, 
in the first instance, to proceed to the lightship making 
the signals to ascertain where their services are required ; 
and thus much valuable time is often lost. ier 
pigeons have been tried without success, as these birds are 
unable to make progress against heavy gales and snow- 
storms. In 1870 an attempt was made to establish a 
floating tel h station, about 600 miles from the 
Land’s End; but the cable was soon destroyed by 
coming in contact with the ship's moorings, and the 
swinging of the vessel caused kinks and bends which 

the gutta-percha core, and destroyed the con- 
tinuity. Consequently this undertaking was abandoned. 
To overcome this difficulty the Telegraph Construc- 
tion and Maintenance Company exhibit a model of a light- 
ship which is kept continually swinging, and fitted with a 
cable through which an electric current can be = 
which rings the bell on board the model. The following 
is the method pro to be adopted in order to overcome 
the difficulties hitherto experienced :—The lightship would 
be moored by two mushroom anchors and chains. These 
chains are shackled on to a mooring swivel, made with a 
hollow spindle—Bedwell’s mt; one of the chains is con- 
structed of double links—Lucas’s patent—designed to pro- 
tect the telegraph cable from the wear and tear of the 
constant dragging on the sea bottom. The cable is 
from the mushroom anchor up through the centre of this 
double linked chain, then through the mooring swivel and 
over a bow-sheave into the ship. By these means fouling 
of the cable with the moorings is prevented. Between 
the swivel and the ship a revolving joint in the cable— 
Lucas’s patent—automatically prevents it becoming twisted 
as the ship swings to the wind and tide. A sufficient 
length of cable is coiled in a tank or on a winch on board, 
for paying out when, from stress of weather, it is found 
necessary to veer out more chain. A contract has been 
entered into with the Corporation of the Trinity House to 
connect the “Sunk” lightship with the shore at Walton- 
on-the-Naze. We shall watch with interest the experi 
~ sae abou* to be tried with this device by the Trinity 

couse, 


SourH KENsINGTON MusEUM.—Visitors during the week ending 


June 16th, 1883 :—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 10,990; mercantile marine, Indian 
section, and 


er collections, 4459. On Wednesday, Thursday, 
and Friday, admission 6d., from 10 a.m. to 6 p.m., Museum, 2260 3 
T 908. Average of corres week in former years, 
17,649. Total from the of the Museum, 22,109,425. 

A Lapy ENGINEER.—While so much has been written about the 
great Roebling East River Bridge, and those who have had a share 
either in plaaning or building it, there still remains one whose ser- 
vices have not been publicly acknowledged. A few days ago it 
was mentioned that Mrs. Washington A. Roebling, the wife of the 
great engineer, had driven the first team over the bridge, but it did 
not say how fitting it was that she should be accorded the honour. 
Since her husband’s unfortunate illness Mrs. Roebling has filled his 
position as chief of the engineering staff. A gentleman of Trenton, 
well acquainted with the family, said that as soon as Mr. mecca | 
was stricken with that peculiar fever which has since prostra' 
him, Mrs. Roebling applied herself to the study of ——s and 
she succeeded so well that in a short time she was able to assume 
the duties of chief —— Such an achievement is something 
remarkable, and to illustrate her proficiency in engineering one 
instance will suffice. When bids for the steel and ironwork for the 
structure were advertised for, three or four years ago, it was found 
that entirely new shapes would be required, such as no mill was 

en making. This necessitated new patterns, and representatives 
of the mills desiring to bid went to New York to consult with Mr. 
eat when Mrs. Roebling sat down 
of engineering hel them out 

away difficulties that had for 
Among the gentlemen who have 
test Mrs. 
skill, is Frederick J. Slade, treasurer of the 
. Trenton. Mrs. Roebling is 
arren, of the U.S. Engineer 
t engineering 


er known.— 


Roebling. Their surprise was 
with them, and by her knowl 
with their patterns, and cleared 
weeks been puzzling their 
had occasion in the course of business at various times to 
Roebling’s engineeri 
New Jersey Steel and Iron ce 
a sister of the late Gen. G. K, 

, U.S. Navy, and belongs by birth to a 
family, whose name is honoured and respected w 
Nautical Gazette.. 


Triat Trip or A Hutt STEAMER.—On the 11th inst, the steam- 
ship Bass Rock, built by Mr. D. P. Garbutt, of Hull, went on her 
trial trip, starting from the Albert Dock, and going as far as Dim- 
lington and back. The Bass Rock has a length of 340ft. and a 
breadth of 42ft., and 28ft. 3in. in depth of hold, thus being one of 
the largest and finest vessels ever built in Hull. She was con- 
structed under jal survey, to class 100 Al at Lloyd’s, and also 
under the special survey of the Board of Trade, and will have the 
passenger certificate of the latter, She has an extra number of 
transverse b eads, and several parts of the ship exceed in 
strength the requirements of Lloyd’s and the Board of Trade. 
Special arrangements have been made to adapt her for the carri- 

e of troops, horses, or cattle. Her dead weight capacity is about 

tons, and her measurement nearly 7000 tons. e numerous 
fittings include steam steering gear, one of Harfield’s patent wind- 
lasses, and five steam winches, supplied by Messrs. Good and 
Menzies, Hull. There have also been furnished two fresh water 
condensers, capable of producing 2000 gallons of water every 
twenty-four hours. The Bass Rock is propelled by a pair of com- 
peal inverted direct-acting engines. The diameter of the 
cylinders is 44in. and 84in. respectively, with 54in. length of stroke. 
She is fitted with two double-ended steel boilers, 14ft. 9in. in dia- 
meter and 18ft. long. Steam is supplied at a working pressure of 
80 lb. square inch. The heating surface is 7520 square feet, 
and he conting surface 4520 square feet. The diameter of the 
propeller is 17ft. 6in., and 23ft. Gin. pitch, and is fitted with four 
movable blades. The trial trip was most satisfactory to every 
one concerned. The weather was exceedingly favourable. At 
58 revolutions and 274in. vacuum, and 77 lb. of steam, she attained 
a speed of 13 knots, the indicated horse-power being 1980. This 
was, of course, with the vessel light, and it is expected that when 
the propeller is more subm: ed, and freer action is attained 
the engines, still better results will ensue. There was a large 
company on board, including Mr. D. P. Garbutt, Mr. W. Garbutt, 
Mr. Preston, Mr. Spear, Board of Trade surveyor; Mr. Stevens, 
Lloyd’s surveyor; Mr. Gemmell, shipyard manager, &c. The 
vessel was in command of Captain Thompson, and the engines, 
&c., in charge of Mr. Key, the manager of the engine works, 
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June 22, 1888. 


RAILWAY MATTERS. 
Victoria railway receipts for the year ending June 30th will 
to very nearly 000. 
Madras Railway Company has decided to use the electric 
tight along its lines, and has ordered the necessary apparatus from 
England 


‘THE Barbadoes Council rejected the Railway 
Bill, much to the annoyance of the Colonists, who desire that the 
Company should be liberally aided and supported. 


Tue death occurred at Darlington last week of John Barnett, 
the first railway porter ever employed in passenger traffic. Barnett 
accompanied the old No, 1 engine on its trial trip with George 
Stephenson. 

Tue rush of settlers for the Island railway lands in British 
Columbia is tremendous, and, the Colonies and India says, before 
the exact route has been determined many Canadians are settling 
on the supposed line of the railway. 


Tue rate for coal from Yorkshire by railway is from 3s. 8d. to 
8s, 9d. per ton per 100 miles. On the other hand, the charge for 
coal going from the North of England to the Thames in screw 
steamers is not more than 1s, 8d. per ton per 100 miles, 

A ralLway being projected into the interior, British Honduras 
will be able to export larger quantities than ever of the mahogany, 
cedar, ebony, india-rubber, and other products with which she 
abounds, and of which this country can easily absorb large 
quantities, 

Tue tonnage of coal from Yorkshire carried by the various lines 
to London during last month was as follows :—Midland, 169,739 ; 
London and North-Western, 129,310; Great Western, 100,233 ; 
Great Northern, 95,492; Great Eastern, 55,376 ; other lines, 6753; 
total, 556,909 tons. In March the total was 585,726 tons, and in 
581,533 tons. 

Tue offer of Messrs, Morton, Rose, and Co. for the construction 
of the Chanda-Hyderabad Railway, which has recently been the 
cause, the Colonies and India says, of so much misrepresentation 
and consequent excitement, has been accepted; and now that the 
Council of Regency has made public the conditions affecting the 
scheme, we shall probably hear of no further opposition to it. 

Tue statement about the falling in of a portion of the tunnel of 
Ripanje, on the Belgrade-Nisch Railway, is now positively contra- 
dicted from Belgrade; not a stone has moved. Only a few days 
ago the Minister of Public Works visited the tunnel, which is pro- 

He mg and found everything in the best order. 
Timea ienna eorrespondent says the Director of Railways has 
lodged a complaint against the two newspapers for spreading false 
news, 

TuE Drachenfels Railway, which was commenced last November, 
has, according to the Cologne Gazette, made such progress that its 
opening for traffic in July is confidently expected. Its course is 
yl straight and partly curved. In a total length of about 

700 yards there is an ascent of about 250 yards to be overcome, 
the gradients varying from 1 in 10 tolin5. The final portion of 
the work has been specially difficult, involving the construction of 
two viaducts at a portion of the line where there is a gradient of 1 
in 5}. It is intended to keep the locomotive always below the 
level of the train, and the carriages will not be fastened together, 
so that in case of necessity each carriage can be brought to a 
standstill by the brakes which are provided. The general 
arrangements of the railway are said to correspond with those of 
the Rigi line. 

Some of the inhabitants of Kidderminster are afraid that the 
wooden viaduct on the Great Western Railway which crosses the 
Hoo Brook about a mile to the south of Kidderminster station has 
become unsafe consequent upon its age, and on Monday the Mayor, 
after receiving a report from the borough engineer, telegraphed to 
the railway authorities on the subject. In reply an engineer of 
the company has visited the place and made a careful inspection. 
It is understood that he still regards the structure as safe, but it is 
likely that the Board of Trade will be asked to also send down an 

rat an early date. The viaduct is a quarter of a mile 
long and was opened in 1852. It is believed that last year the 
Great Western Board entered into a contract to replace the present 
structure with a permanent brick viaduct, but that owing to a 
difficulty about acquiring land it has not yet been carried out. 


IN concluding a report on the collision that occurred on the 15th 
May between two return special excursion trains, one belonging to 
the Great Northern Railway Company on its way back from Clee- 
thorpes and Grimsby to Nottingham vid Boston, and the other 
belonging to the Midland Railway Company, but worked by the 
Manchester, Sheffield, and Lincolnshire Company’s engine, on its 
way back to Leicester vid Lincoln, Colonel Yolland says :—‘‘ In all 
probability the collision would not have occurred at all if the con- 
por brakes on = Midland train had been — ble 3 arrest- 

its progress; and it is, in my opinion, to regretted that 
engine pa are not prohibited by law from taking on foreign 
trains on the lines on which they work unless their engines are so 
fitted as to be enabled to be properly connected with and to make 
use of the continuous brakes fitted on these foreign trains, in order 
to pull them up, when required, in a short interval of space. It is 
very fortunate that the collision was not, at once, attended with 

more serious results,” 


THE Bills promoted by the Commissioners of Sewers and the 
Metropolitan Board of Works for the purpose of authorising the 
removal of the District Railway ventilators came. before a Select 
Committee of the House of Commons yesterday morning—Mr. 
Stansfeld in thecbair. Mr. Littler, Q.C., Mr. Collins, Q.C., and Mr. 

igg were counsel for the Commissioners of Sewers; Mr. Saunders, 
Q.C., Mr. O’Hara, and Mr. Freeman were for the Metropolitan 
Board of Works; Mr. Pope, Q.C., Mr. Bidder, Q.0., Mr. Pollock, 
and Mr, E. F. Lankester were for the District Railway Company ; 
and Mr. Worsley Taylor watched the case for the ae 
Railway Company. Mr. Littler, Q.C., opened the case for the 
Commissioners of Sewers. Having stated how the ventilators 
came to be constructed, he called attention to the ventilator in 

een Victoria-street, and said that it was a very serious obstruc- 

. The ventilator there was a source of very great danger to 
foot passengers. The foul air coming through the ventilators was 
a source of great annoyance, Colonel W. Heywood, engineer to 
the Commissioners of Sewers of the City, said the roads and pave- 
ments were under his a. He had paid considerable 
attention to the question of ity traffic, and had given evidence 
against the ventilators before both Houses of Parliament. 


THE report of the Great Indian Peninsula Railway Com for 
the half-year ended 31st December last, states that the mi for 
that period was 1446, against the same figures in 1881, and 1292 in 
1880. The passenger receipts were £850,135, against £256,616 and 
£281,064 in the two previous years. The goods traffic was 
965, against £1,014,177 and £659,960, and the miscellaneous 
receipts £19,379, against £18,515 and £21,427 for the corresponding 
periods of the two previous years. Compared with 1881 there is a 
reduction of £75,744 in the net — of the half-year. The 
traffic of 1881 was, however, exceptionally good, short grain crops 
in America and Europe, and consequent active markets, having 
influenced an unusually large “— of wheat from India, where 
harvests had been abundant. e pum grain rates on this 
railway are on the ——- not more t 6 pies, or °625d., per ton 
per mile, which is exceedingly low, and much within the maximum 
sanctioned by Government. The directors have represented to the 
Secretary of State for India, in reply to a letter from him on the 
subject, that while any possible reduction in the rates for carriage of 
wheat would not have any inappreciable effect in promoting export 
to European markets, it would seriously affect the revenue of the 
company, and that, therefore, they are unable to entertain the 
question of reduction at present. 
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NOTES AND MEMORANDA. 


THE rainfall at Greenwich in 1882 was 252in., being very slightly 
above the average. 

DurinG the year 1882 there was no case of failure in the 
automatic drop of the Greenwich time-ball. On three days the 
ball was not raised on account of the violence of the wind. 


THE number of hours of bright sunshine recorded by Campbell’s 
sunshine instrument at the Greenwich Observatory during 1882 
was 1245, which is more than forty hours above the average of the 
five preceding years. 

In a laboratory note recently read before the Chemical Society 
by Messrs. Gladstone and Tribe, on ‘ A residual Phenomenon of 
the Electrolysis of Oil of Vitriol,” the authors say it was noticed 
that gas continued to be evolved from both the electrodes after the 
battery had been disconnected. This gas was oxygen. This 
phenomenon is probably due to the presence of Bert ’s per- 
sulphuric acid. 

ON the reducing action of spongy lead Messrs. Gladstone and 
Tribe say :—Spongy lead, free from occluded hydrogen, reduces 
nitrates to nitrite, ammonia being simultaneously formed. This 
spongy lead has no action Pie an aqueous solution of potassium 
chlorate, but the addition of 1 per cent. sulphuric acid causes a slow 
reduction to chloride, Lead filings cause similar reductions, but 
their activity is much less, 

A COMPOSITION has been invented by Messrs. Dankworth and 
Landers, of St. Petersburg, which is said to be elastic, tough, 
waterproof, and insulating, and applicable to nearly all the pur- 
poses for which india-rubber is It is compen of a mixture 
of wood and coal tar, linseed oil, ozokerit, s aceti, and sulphur, 
which are thoroughly mixed and heated for a long time, oy 
vessels, by means of superheated steam. 

M. E. Bourty has found by recent observations that the variations 
of volume in galvanic deposits, which exercise a pressure upon the 
moulds, and the Peltier phenomenon at the surfaces of contact, 
are mutually connected. He finds a certain intensity of current, 
which he calls the neutral point of temperature. In all higher 
intensities the electrode heats, and in lower intensities it cools, 
during the process of deposition, 

THE Deal time-ball, in connection with Greenwich, was drop 
gen | at one o’clock on every day throughout the year 
1882, with the exception of five days on which there was failure 
in the telegeaphic connection, of one day when the ball was 
accidentally dropped 4 sec. too soon by mye signals, and of 

ourteen days when the current was weak and the trigger was 
released by the attendant without appreciable loss of accuracy. 
pe gern the ball was not pate on account of the violence 
of the wind. 


THE thermo-electric batteries —and especially those of M. 
Clamond—had raised large expectations, because the corrosion of 
the solderings was attributed to heat alone, and it was hoped that 
it might be remedied. The ‘‘ Journal” of the Franklin Institute 
says that Exner has justshown thatit is due to oxidation by the air 
aided by the heat, and that if this action were prevented—by the 
use of nitrogen, for example—the electric current would not be 
formed. Thermo-electric batteries are, therefore, simply gas 
batteries, in which certain gaseous fluids act in a similar manner 
to acid liquids. 

Tue following analyses by Schwartz tend to show that American 
barley is richer in starch, and therefore in extract, than Euro} 
barley :—Moisture, 13°71; starch, 66°05; albumenoids, 11°41; ash, 
3°23; phosphoric acid, 0°953. The percentages of starch, albu- 
menoids, ash and phosphoric acid are calculated on the perfectly 
dry barleys. The following comparative analyses of American and 
European barleys ‘by the same authority have been given by the 
Brewers’ Guardian :—Moisture, American, 13°71; European, 15°11. 
Starch, American, 66°05; European, 64°14. Albumenoids, Ameri- 
can, 11°41; European, 11‘21. Ash, American, 3°23; European, nil, 
Phosphoric acid, American, 0°953; European, 0°995. 

In the magnetical observation department of the Greenwich 
Observatory earth currents in two directions nearly at right angles 
to each other are photographically registered, and the Astronomer 
Royal in his recent report says :—‘‘ A great improvement has been 
made in the Bre registration by the substitution of 
Morgan and d’s tic-gelatino-bromide paper with ferrous 
oxalate development for the old pho’ phic process. The 
greatly in sensitiveness of the new ic paper 
allows of a great reduction in the effective surface of the concave 
mirrors carried by the magnets and in the size of the gas flames.” 
Greater sharpness in the photographic trace is secured without 
trouble from discoloration. The saving in gas and in computers’ 
time probably makes up for the increased cost of the paper, which 
is rather expensive. 

SwEDIsH engineers have noticed that the pg of phosphorus 
in the Pi manufactured with charcoal is larger than that in the 
ore and fluxes, even assuming that all of it had gone into the pig. 
Jansen found that, when he melted ores in crucibles, the metal 
obtained ran lower in phosphorus than the pig obtained from the 
same ores. Sarnstrom, in 1881, made some analyses of charcoal, 
the results of which seem to lead to the conclusion that the excess 
is due to that fuel. Two general samples were taken, No. 1 con- 

ining 6°8 per cent. of water and No. 25°0 percent. Of both, 
4lb. of undried material were burned, yielding 1°02 and 0°83 per 
cent. of ash a The former contained 1°64 and the 
latter 0°65 per cent. of phosphorus, so that charcoal No. 1 had 
0°0167, and 2 0°0054 per cent. of phosphorus ; and assuming that the 
quantity of fuel is about equal to the weight of pig produced, 
it will be seen that the charcoal carries about the above quantities 
of phosphorus into the cinder. 


Krrcuuor¥ and Bunsen have shown that the temperature of the 
flame in which a metal is reduced to vapour has no influence upon 
the position of the brilliant lines in its spectrum. en the tem- 
perature is raised, fine new lines usually appear, but those which 
were shown at lower temperatures still remain. This, says the 
“Journal” of the Franklin Institute, is not the case, however, with 
metalloids, Pliicker has shown that by give two different 


MISCELLANEA. 


lo-Austrian Brush Electrical Company, 
to the International Electric Company, 


THE name of the 
Limited, has been c! 
Limited. 

THE Joint Committee of the Lords and Commons on the subject 
of the proposed Channel Tunnel yesterday took the evidence of 
Lord Wolseley. 

A report of Sir John Hawkshaw’s Committee on the works 
required for repairing the Madras breakwater has recommended 
alterations and improvements which will involve a further expen- 
diture of £480,000. 


Tue foundation stone of the new Roath Dock, which is bei 
built at Cardiff by Lord Bute at a cost of half a million, was 
yesterday by Mr. W. T. Lewis, general agent to his lordship. The 
water area of the dock will be 35acres. The work will occupy 
several years. 

At a German ultramarine manufactory the director has observed 
that for forty-four years none of his workmen have ever suffered 
from consumption. He attributes their immunity to the fact that 
the process of manufacture involves the constant production of 
sulphurous acid, by the burning of sulphur. 

THIs year’s exhibition of the W orcestershire Agricultural Society, 
which opened on Tuesday at Battenhall, near Worcester, on a 
space of eighteen acres, drew together a larger collection of 
implements and machinery than any previous show of the society, 
Many of the chief implement engineering firms were represented. 

Tue death is announced from South Australia of Mr. Robert 
George Thomas, civil engineer, and secretary to the Central Board 
of Health. From the same colony it is announced that Mr. Jones, 
Deputy Surveyor-General, has made a rough statement, asodnns 
to which the cost of the suggested canal to connect Lake Eyre wi 
the sea would exceed £37,000,000. 

THE fitters, turners, and smiths employed in the engineering 
establishments at Sunderland, numbering about 1000, came out on 


ped | strike yesterday morning. They seek an advance of 2s. per week, 


and limitation of the number of apprentices to two apprentices for 
every five men employed. The employers are willing to give an 
advance, but not to lessen the number of apprentices. 

THE area now available for the largest class of steamships in the 
Colombo harbour is considerable, and moorings are now being laid 
capable of securing twenty-four steamships drawing 25ft. of water. 
The proper Na cog of the dredging operations will, we learn, 
not be attained before December of next year. The preparation of 
the concrete blocks for the pier head and landing jetty is being 
vigorously proceeded with. 

THE s.8. Italia, which has been built and recently launched at 
the Deptford Shipbuilding Yard, went her trial trip on the Thames 
on June 11th, over the measured mile at Erith. Successive runs 
were made, and a mean speed of 11 knots hour was obtained. 
The engines, which are by Messrs, Gourley Bros., with cylinders of 
2lin. and 42in. diameter, and a stroke of 30in., developed 400 indi- 
cated horse-power, with 80 lb. boiler pressure, and worked extremely 
well throughout the trial; they, as well as the ship, have been 
superintended during construction by Mr. J. F. Flannery, London, 


pean | on behalf of the Union Steamship Company, of Portugal. 


Durinc the course of a discussion on artificial fuel before the 
Hanover Section of the German Society of Engineers, it was stated 
that experiments made by Herr F. Fischer with lignite containing 
60 per cent. of water and having a calorific value, when comi 
from the mine, ot from 1000 to 1500, kave when dry from 
to 3500. He found, after a series of trials with an experimental 
plant, that the best temperature for coking lignite with the aid of 
steam was 450 deg. Celsius, obtaining thereby 32 per cent. of the 
weight of the moist ls ged in the form of coke, holding from 6 to 
7 per cent. of ash, and having a calorific value of 7500, equal to a 
fair bituminous coal. 

Proressor Book, of the Leoben School of Mines, has devised a 
testing machine, in which the sample is inserted vertically, its 
upper end being attached to a cross-beam in connection with a strong 
screw. is screw is e to rise by causing the nut to revolve 
by means of spur gear, in such a manner as to exert a tensile strain 
on the sample. The lower end of the sample is also attached to a 

» which transmits the strain to the short arms of a steel- 
yard, the long arm of which is connected, by a vertical rod or link, 
to a second steel-yard placed above the first. A weight is made to 
slide along the long arm of the second steel-yard, thus counter- 
balancing a capes ape strain exerted on the sample. The 
machine is provided with means for measuring torsional and 
shearing strain as well as that of tension. 

A new scheme for the discovery of fibres has been proposed by 
the Revenue and Agricultural Department of the Government of 
India, in connection with the International Exhibition to be opened 
at Calcutta next December. It is intended to allow experimental 
trials in the extraction of fibres of all kinds to be made at Calcutta 
during the ensuing rains, and the Government has decided to do 
all in its power to render the experiments as successful as possible, 
With this object in view, it will provide stems and other fibrous 
portions of fibre-bearing plants or trees, and, as far as possible, 
motive power. Those who desire to perform experimental trials 
are expected to register their names at the office of the Revenue 
and Agricultural Department before the end of June. The plants 

for trial are to be found in India. 

As the season advances it becomes of more and more importance 
for brewers to test for any excess of lactic acid in malt. By 
storage in the stack or the mould organisms which are 
always present on the surface of grain, and more especially on such 
as has been harvested in wet or moist weather, begin to develope, 
and their growth is a by certain changes in the 
albumenoid constituents of the grain, and by the conversion of 
small quantities of the starch into lactic acid. In this way the 
percentage of lactic acid in malt may be raised from its normal 


spectra, according as the tubes are heated the y spark 
or by that of the Leyden jar. Von Monckhoven has found, by 
numerous experiments, that it is possible to produce the spectra 
which have usually been attributed to high temperature at very 
low temperatures, and vice versd. By a critical experiment he was 
able to produce the two spectra es so that, according to 
Pliicker’s hypothesis, the gas should have had at the same instant 
two different temperatures, which is of course, inadmissible. He 
attributes the change of spectra to a special vibratory state of 
the molecules, directly dependent upon the nature of the electricity 
employed. ‘ 

Purs nickel, after melting and casting, generally holds a greater 
or less quantity of oxygen in combination, and the metal is brittle, 
To hinder the injurious effects of the oxygen, it is necessary to 
incorporate in the melted nickel some substance which has a strong 
affinity for oxygen, and also for the nickel itself. According to 
the “‘Comptes Rendus,” M. J. Garnier finds that phosphorus serves 
both of these purposes very satisfactorily, producing effects 
analogous io those of carbon in iron. If the oes does not 
ex three-tenths of one per cent., the nickel is soft and very 
malleable; above this quantity the hardness increases at the ex- 
pense of the malleability. ——— nickel, when alloyed with 
copper, zinc, or iron, gives results which are far superior to those 
that are obtained from the same nickel when not phosphorised. 
By means of the phosphorus Garnier has been able to alloy nickel 
and iron in all proportions, and always to obtain soft and malleable 
products, The contradictions of illustrious chemists are thus 


explained, some saying that such alloys were brittle, others that 
they were malleable. ‘The latter had alloyed. the nickel to phos- 
phorised iron. 


t of about 0°2 per cent, to 0°5 or even 0°7 cent, The 
Brewers’ Guardian says the quantity of lactic acid in malt may 
be pore | determined by anyone having but slight experience in 
chemical manipulation. All that is required is to make an 
extract from a given quantity of a say 1000 grains, and to 
determine the acidity in this by means of a weak standard solution 
of ammonia, using good litmus paper as an indicator of the pro- 
gress of the neutralisation. 

Unpsr the generic term of paper, other substances used in com- 
bination with paper pulp are comprehended in general descriptions 
and occasional notices. When some wonderful ray 4 is read of the 
substitution of paper for wood, stone, the metals, for mortar, and 
plaster, and concrete, and other compositions, the reader should 
not understand that it is the material defined by Webster as “‘a 
substance formed into thin sheets or leaves, made of pulp obtained 
from rags, straw, bark, or like materials, pressed and dried.” 
Paper, for so many and so differing uses as are attributed to it, 
must have something besides a vegetable pulp in its composition. 
In fact, says the Scientific American, the term ‘‘ paper” is a mis- 
nomer for products that derive all their special qualities from 
foreign materials, held together by the paper pulp acting as a 
matrix. Thus, asbestos, in filaments or powder, may be mixed 
with paper pulp to form a convenient uninflammable and possibly 
an incombustible material, shaped while plastie to convenience for 
special uses, So, clays in almost impalpable dust may become a 
part of the paper pulp production, and be a substitute for other 
materials, Other mineral substances may be mixed with the pulp, 


and, in short, there a) to be scarcely any limit to the uses 
substances, 


that be made of paper pulp mixed with foreign 


Proposa.s for the erection of the electric light tower on Black- 

well’s Island, U.S., will be issued shortly. The yee are said to 

be for a skeleton tower 255ft. in height, 54ft. at the base, and 6ft. ‘ 

at the top, to carry six electric lights of 2000-candle power each. 
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CRAWFORD BRIDGE, SINGAPORE. 

Tas bridge, which has been recently erected in Singapore, 
was built to replace an old timber structure which had fallen into 
decay and b unserviceable, owing partly to wear and tear 
and partly to those causes which, ially in tropical countries, 
inevitably bring about sooner or later the destruction of all 

ineering works constructed of similar materials, Timber 
here, as well as elsewhere, is subject to dry rot, but it has a far 
more voracious and implacable enemy to contend with in the 
shape of the terrible and insatiable white ant. This insidious 
little creature never works in the open, but commits its ravages 
stealthily under the skin of the wood. Timbers have been 
frequently removed from houses and bridges which were to all 
outward appearance perfectly sound, but proved upon examina- 
tion to be completely gutted by their insectile depredations. 
Brickwork, so far as the bricks ed, 
provided they be hard and properly burnt, suffers little 
or no injury from them, but they attack the mortar. Stone 
and iron are fortunately inaccessible to their assaults, but this 
immunity, does not extend, it would appear, to all metals. 
According to an old Indian legend of the time of the “Company,” 
have been known to actually make away with hard silver 


This bridge, which is situated near the mouth of the Rochore 
river, is shown in elevation and plan in Figs. 1 and 2, and 
consists of a centre span and two side ones, measuring 44ft. and 
12ft. 6in. respectively from centre of piers to the bearings upon 
the abutments. The superstructure and piers are of cast iron, 


and the abutments and wingwalls of rubble granite masonry, | been of 


with dressed string courses and copings. The main girders are 
three in number, and those composing the centre span rest upon 
piers constructed of three pairs of cast iron screw piles and 


corresponding columns. This is the first instance in which screw ings. 


piles have been used in the island. The Municipal Commis- 
sioners, by the advice of their engineer, adopted them in the 
present case as they were peculiarly suitable for the nature of the 
substratum which trial borings showed to exist underneath the 
bed of the river. They were screwed down to a depth of 19ft. 
into the ground by means of capstans worked by manual labour, 
and as no boulders of any magnitude were encountered, the 
operation ws conducted with ease and celerity. The screw piles 
and columus are ten inches external diameter with a thickness of 
#in., and were cast in one length as shown in the elevation Fig. 1, 
and in Figs. 3, 6,9, 13, 14, and 15. The screw blade has a 
diameter of 2ft. 6in., a pitch of 5in., and makes one complete 
turn round the shaft of the screw as shown in Figs. 12 and 13. 
The columns are of similar thickness and diameter to those of 
the piles, and are let into the latter by an ordinary socket joint 
run with iron cement. All the columns comprising each pier are 
strongly braced together longitudinally, transversely, and 
diagonally, by angle irons 3}in. by 34in. }in., as shown in 
Figs. 1, 2, 3, 9,13. Ornamental capitals are tapped on to the 
outside of the upper part of the columns, and they are conn 
together at the top by a cast iron cap, upon which are bolted the 
main girders. The piles and columns were subsequently filled in 
with weak cement concrete. The piers were weighted with a 
load four times in excess of the maximum weight that could 
ever come upon them in actual practice, without any appreciable 
sinking taking place. It is not by any means an uncommon 
occurrence when dealing with soft and treacherous foundations, 

as are common in the Straits, to come upon what may be 
termed a “hard spot.” If the work, upon being tested with a 
load which allows the proper factor of safety, evince no sign of 
settlement of any importance, the engineer, if he be wise and 
experienced in the character of such substratum, will stop at 
that “spot” and be thankful. If he goes farther there is no 
telling where he may land himself. 

The main cast iron girders are bolted down to the cap, but are 
not continuous—see Figs. 6 and 7. Owing to the great dis- 
crepancy between the dimensions of the centre and side spans, 
the nature of the material, and the comparatively light descrip- 
tion of the work, there was nothing to be gained by adopting the 
principle of continuity. The cast iron main girders are of the 
usual Hodgkinson type. It was originally intended to use only 
the two outside girders, which have one joint in the centre, as 
shown in Figs. 16 and 17. But owing to an increase in the 
width of the structure, and the necessity for providing for 
heavier loads than had hitherto prevailed in the colony, it 
became necessary to add a third girder. This third, or centre 
girder, is of the same general form as the outside ones, but with 
er more — in it. = is not jointed in the centre, 

t divi into three lengths, ing to one-third 

e platform o' idge is of timber, consisting of i 
Sin. in thickness, carried upon longitudinal balks, resting upon 
crossbeams of timber placed 4ft. apart. The ends of the cross- 
beams are supported upon the lower flange of the main girders, 
to which they are bolted down. Pockets are cast upon the main 
girder to receive the ends of the beams, and in addition 
serve the purpose of stiffening the main girders. In Figs. 16,17, 


Owing to the soft character of the substratum it was 
necessary to pile the foundations of both the abutments and the 
wingwalls. For this purpose the common round timber of the 
neighbouring coast was employed. It is really obtained at a 
comparatively cheap rate of a diameter from 5in. to 6in., and in 
lengths of from 15ft. to 17ft., and makes excellent close piling. 
It can also be procured in lengths from 20ft. to 25ft., and of a 
diameter of 1lin., but these large scantlings are more difficult to 
obtain and run to a considerably higher price. The latter are 
being very extensively used in Singapore, at present, in the foun- 
dations of the new magistrates’ as well as in a new 
municipal bridge over the canal. Upon the piles, see Figs. 4, 5, 
and 16, a bed of concrete is laid, upon which the stonework is 
commenced. The sections of the abutments and wingwalls are 
shown in Figs. 4 and 5. The hand railing consists of cast iron 
standards of a plain pattern and a couple of longitudinal wrought 
iron bars. A facia board runs the whole outside length of the 
bridge, and serves to mark the inequality in the depth of the 
main girders. ‘The piling, foundations, and stonework of the 
bridge were executed under Mr. Thomas Cargill, M.LC.E., by a 
Chinese contractor, and the ironwork and the rest of the super- 
structure by a Singapore firm of mechanical engineers, Messrs. 
Howarth and Erskine. 


A SYNDICATE has been formed for co i Pem- 


nstructing docks at 
broke from plans by Mr. James Abernethy, C.E., F.R.S. Thesite | 


of the op mene dock is situate in Pembroke River, and almost in 
front of the works of the Milford Haven Shipbuilding and Engi- 
neering Company, established by Sir E. J. Reed in 1874. Accord- 
ing to the pi the dock is to be about 20 acres in extent, and 
there is ample room to extend it to 100 acres or more if desired. 
A branch line 14 miles long would connect the docks wi 

joins the Great Western 


Pembroke and Tenby Railway, which 
Railway at Whitland. 
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THE MANCHESTER SHIP CANAL SCHEME. 
THE inquiry being held by a Select Committee of the House of 
Commons into the Bill for authorising the Manchester Ship Canal 
is at length drawing near its close, but although it has occupied 
the Committee a month of working days, another week will pro- 


bably be required to complete this protracted investigation. A| be mad 


wider field has probably been covered by this inquiry than by any 
ever before held at Westminster, and to all who concern them- 


neering possibilities, and in the extensive commercial matters 
affected by this project, the proceedings have been in the highest 
degree interesting. From day to day the various parties interested 
in the scheme have crowded the Committee-room, and followed the 
inquiry with surprising patience. Many members of Parliament 


been examined as witnesses on one side or the other. The dis- 
ciplinary treatment meted out by the Committee to the promoters, 
in order to prevent useless iteration and reiteration of 
evidence and ent, has been applied with equal fairness and 
partiality to all the petitioners, so that however the decision goes, 
neither side can allege peculiar ill-treatment in the presentation 
of their case. But for this method of procedure the inquiry would 
have lasted very much longer, and even now its duration is a 
serious matter in view of the period within which the 
Bill, if passed, oan reach the House of Lords this session. 
Even as it is the Committee will have to lose two days 
next week in order that the chairman, Sir J. Bailey, may 
fulfil his duties at the quarter sessions in his county. 
The case of the combined opposition to the Bill has n y 
a less technical character than that of the promoters, 
because it embraced much more varied considerations, but yet 
there has been a good deal of interesting and valuable evidence 


laid before the Committee since we last noticed the proceed- 

First, among to be 
noticed as supporting the Bill is Mr. J. Fowler, C.E., the engineer 
of the Forth railway bridge. He was called mainl 


y upon 
the question of the scheme upon the railways likely to be 
affected, and having pronounced decidedly in favour of Mr, Leader 
Williams’s plans, after a personal examination of the spot, he 
expressed the opinion that, seeing that railways had often inter- 
fered with water navigation without giving compensation, they 
ought not to be allowed to stand in the way of such a-scheme as 
this, if it was shown to be for the general public good, more 
aouely as in this instance the inconvenience to them would be 
very slight indeed. Being asked whether he had considered the sug- 
gestions of the Committee as to what might be the conditions they 
would impose upon the "pec 9 in the event of the Bill passing, 
he said: “‘I have; and I would venture to submit to the Committee 
another condition which I think is very valuable. It was adopted 
in the case of the Forth Bridge last year, and it is that the Board 
of Trade officers should inspect and report upon the works every 
three mouths, and that their reports should be laid before Parlia- 
ment. When the Committee were considering the Forth Bridge 
Bill last year they intimated that they desired that special protec- 
tion for the public should be provided, and asked the promoters to 


ected | Suggest a plan. After some consideration a scheme was submitted 


of which the Board of Trade approved, the effect of which was 
that instead of the inspection being postponed until the whole 
work was completed, a report should be made every three months 
and submitted to Parliament. 1 made no objection, as engineer of 
the bridge, to that proposal; on the contrary, I thought it only 
reasonable in a work of such exceptional importance. These 
inspections were to be inspections of everything connected with the 
work; and the suggestion was adopted with the approval of all the 
parties. The first report has been made, and I would respectfully 
submit to the Committee that such a condition would be a great 
protection to the public. I think the promoters would assent to it.” 
Mr. Pember, interposing, said he should have no objection to 
this condition, and Mr. Fowler added: ‘‘ With regard to the sug- 
ions of the Committee, I consider it quite proper, according to 
e first suggestion, that the works should not be carried out until 
all the plans and sections of work within their jurisdiction should 
have been completed and approved of by the Mersey Commissioners. 
The second—‘ Until the works have been so far completed as to 
ive ft. of water at low neap tide continuously throughout the 
wer water estuary ’—might be omitted. That is entirely in the 
interests of the public. The third s ion—‘ Until the Mersey 
Commissioners shall have so far satisfied themselves that no injury 
is likely to ensue to the lower part of th 
reasonable assurance that the works can be permi to remain ’— 
is, I think, quite proper; and the fourth—‘ Until certificates that 
the conditions have been complied with have been obtained from 
the Board of Trade ’—will not, I think, be necessary; for if 
are made and presented every three months, everybody will know 
how the work proceeds.” At the close of this statement, the 
chairman said that the Committee had been considering something 
of this kind as the case proceeded, and Mr, Fowler having been 
briefly cross-examined, 
Mr. Brunlees, C.E., was called, and in the course of @ short 
examination he said be was satisfied that the scheme as 
would thoroughly fulfil its objects, and that the estimates were 
amply sufficient for the purpose. He also approved of the 4 
railway gradients, and replying to Mr. Bidder, he said he 
not considered the question of the size of the vessels to be accom- 
modated by the canal, but he believed the canal would be wide 
enough to accommodate any of the large vessels expected to go up 
to Manchester. He had no doubt that it would be able to accom- 
modate the large vessels which now carried on the Liv: trade, 
but of course no canal would be satisfactory which only all 


selves with questions of engineering, and especially water-way engi- that 


have attended from time to time, and some of their number have | of 


e est as to give a| the 


on the back of the walls as the front. Mr. Fowler suggested 
that it was not necessary to put two walls, but that he would 
robably begin by putting one wall on the south side, 
That was the measure of proceeding which had been followed 
in the Tees, but beyond the fact of their bei i 


tidal ri 
there was no analogy between the Tees the M q 
Assuming that either one of the might event 


every oe ret of water. There was no instance of a channel 
being trained in the way proposed by the ters, which had not 
led to land reclamation and to loss of tidal area, and the anal 
which the promoters had made bet i the pr d works in the 
Mersey and the Tees, Tyne, and Clyde, could not be borne out. He 
was of opinion that the training walls would not answer, 
and that in order to make the flood tide flow into the channel 
indicated, breakwaters or something of the kind must be carried 
down to meet the tide and carry it into the channel. The velocity 
of the river would be decreased, and there was no = of the river 
that would not be affected by loss of tidal water. The river would 
be rapidly silted up, and the sea channels would suffer more by the 
action of the sea than by the silt brought down. These effects 
would be gradual; but more, he believed the new channel would 
extend the present mid-channel banks into the lower part of the 
river, so that the tendency would be to Cpvepeees the disadvan- 
tages to the lower part of the river, which Lad recently been expe- 
rienced inthe Garston channel. = lucking Bank had not increased 
of late, as Mr. Leader Williams saic, but had euny decreased. 
The proposed new works would tend to take the bank lower down 
the river, and that interference was to be deprecated, because it 
might cause poe inconvenience than at present existed. He 
would, therefore, look with apprehension upon any interference 
with the stream. 

Captain Hills was cross-examined at considerable length; but he 
stoutly adhered to his views ad to the practicability and safety 
of the scheme. 

Mr. Lyster, engineer to the Dock Board, gave evidence to show 
that the river and the property of the Board would be prejudiced 
by this canal, and then 

Mr. Vernon Harcourt, C.E., was examined. In reply to ques- 
tions he said he was the author of several books on estuaries, 
rivers, canals, and tidal streams, and had had po experience 
in such matters in his ca; 7? engineer to the West India Docks 
and in other directions. He had examined the estuary of the 
Mersey, and he quite with Captain Hills that the Mersey 
did not resemble any other river. The nearest approximation he 
could find were some small jetty harbours, such as Calais and 
Ostend. He believed that the effect of training walls in the Mersey 
would be to cause accretions along the banks, and any such accre- 
tions would be most detrimental to the depth of water at the bar. 
The proposed channel might be commenced by training walls, but 
he did not believe they could keep them at a level with the ee, 
and they would have to be raised. If they were left at the lev. 
proposed they would have an injurious effect on the pene yf 

use the sand, instead of wandering over the estuary, would 

confined, and would not be influen as it now was. He knew 
the Seine, and in that case reclamation had followed upon the con- 
struction of training walls, Reclamation was not the original 
intention; the same thing had occurred in the Fen rivers. He had 
known of no training walls which had not been followed by recla- 
mation. Captain Hills’ statement as to the rapidity with which 
the silting up had followed the training walls on the Seine was 
ameapee | accurate. Between 1848 and 1875 the tidal capacity had 

n reduced by 274,000,000 cubic yards, and from 1875 to 1880 by 
40,000,000. It would not be safe to draw conclusions as to the 
Mersey from the Tees and the Tyne, because the conditions would 
be very different. His opinion had always been that it would be 
dangerous to interfere with the estuary of the Mersey, because 

ining walls would cause accretions that would diminish the tidal 
ebb and flow, and that would mean deterioration of the channels 
outside the river, and probably the diminution of the water over 


bar, 
Sir Frederick Bramwell, C.E., @ vice-president of the Institute 
of Civil ineers, was also examined on behalf of the petitioners. 
Being asked what was his conclusion as to the effect of the pro- 
low-water channel and canal upon the est of the Mersey 
and upon Liverpool and Birkenhead, he replied : I have come to 
the conclusion that if the channel be made from Runcorn to 
Garston, and if it can be maintained, the extreme probability is 
that it will have a disastrous result upon the wees ont upon the 
towns and trade of Liverpool and Birkenhead. I think there will 
be a bar deposited at ton, unless there be a current in the 
river sufficient to carry off the silt, and that would necessitate the 
prolongation of the training walls to the sea. The case of the Tees 
is to my mind an evidence in favour of the opponents rather than 
in favour of the promoters, because there is an accretion at the | 
of the training walls as I believe there would be in the Mersey, an 
in the Tees it has been found necessary to carry the training walls 
into the sea. 
Mr. Bidder ; Suppose the channel made, what = say as to 
the prospects of maintaining it?—I believe it will fill up with 


. Gi .E. an > i m at 
Southampton, and after an examination of the course of this 
canal, said that in his view there would be no engineering diffi- 
culties in ane out this scheme, and that he believed the canal 
would take all vessels which were likely to go right on to Manchester 
with cargoes—vessels of 2000 or 3000 tons. 
Evidence was a given in favour of the Bill upon the 
shipping aspects of the matter and the case for promoters 


The ition was opened by Mr. Rodwell on behalf of the 
Mersey ks and Board, who were described as the 
heaviest petitioners. Their first witness was Captain Hills, R.N., 
marine surveyor to the Board, who, after giving elaborate details 
respecting the conditions and circumstances of the Mersey in 
respect to tides and other considerations, said he agreed with Mr. 
Bateman that some time would have to be spent in taking observa- 
tions before the best line for a channel could be decided. It would 
certainly have to be done with considerable deliberation, for this 
reason, that those who apprehended consequences could not 
tell what those consequences would be until the course 


themselves know the exact circumstances under which they 
would have to construct it. The suggested channel represented a 
distance of eleven miles, and the tide varied from three miles 
to a quarter of a mile. In — to the different methods of 
constructing the training mentioned by the engineers 


record of works being carried out by either of the methods pro- 
posed in any known tideway. It was impossible that any training 
walls divert the water into a nel without depriving 
other parts of the tideway of the water so diverted. If an excava- 
tion were made in any part of the tideway the tidal water which 
now went above the point of the excavation would be trapped into 
it, and the tideway beyond would be deprived of tidal water to a 
epeuenies extent. Mr. Abernethy’s plan of a wall on either 
side of the proposed chann: 


el would not be effectual, because as 


| the tide went over the whole river it was as likely to operate | the 


of the channel was precisely defined, nor could the promoters | The 


for the promoters, there was absolutely no instance on | th 


lateral drainage from the sand, and that it will only be ea open 
tegen dredging, —And that would extend over the who —— 
of the canal ?—Yes, Looking at the mouth of the estuary of the Mer- 


sey and to the storms which il there,you will have t diffi- 
culty in making the channel, and it t be disto’ by some 
violent gale. e channel is to be only 12ft. below low water, while 


the canal is to be 24ft. If, therefore, a steamer, drawing 20ft. of 
water came over the bar, the captain would try to get to the 

t wo very great, You t have a ship going up when 
the tide was ebbing. Take a screw steamer drawing more water 
at the stern than in the fore parts. If her stern —— and 
the tide came down, she would swing round across the channel, 
and she would wreck herself and the channel. 

Mr. Pember : I sup this would not be the only channel 

wi necessary for captains na ¢ to provide against 
mistakes ?—Witness : Oh no. 

Mr. J. W. , civiland mechanical engineer, in the course of 
his evidence, said he was at present engaged by the Corporation of 
Warri d be proposed in the 
event of the hester Ship Canal not being proceeded with. 
scheme of the Warrington Corporation is to improve the navi- 
tion of the river between Runcorn and Warrington to provide 

or the traffic of barges drawing 7ft. or 8ft. of water. He added: 
I have made observations in regard to the tide and other matters 
connected with the river. I have known the Tees for twen 
years, and one of my first was in connection wi! 
e reclamation of land by Sir John Hawkshaw. Obser- 
vations in the Tees are very apt to mislead, because the cases of 
the Tees and Mersey are entirely different, the essential difference 
being that in the case of the Tees the training walls are carried 
into the sea. There are «ther local differences, and the fact that 
there is no town of importance below which can be affected. I do 
not believe pnd yoy training walls in the Mersey will answer 
the Purpose, if the channel is to be trained at all it must be 
trained by walls extending higher than the tops of the reer | 
If that is done, J think there will be a tendency to accretion be 


- © 
je successfully so far as the channel was made, other por- 
tions of the tideway must be deprived of tide to such an extent as 
bat @ new margin would be set up for the tideway, and that on 
margin silting up would occur as the tide came in. The silt 
held in suspension was something very considerable. From exami- 
nations which he had made some time ago at Seacombe Narrows, 
he had ascertained that every cubic yard of water going out of the 
river took with it nearly a third of a pound of silt, while the quan- 
tity of silt brought into the river was about one-thousandth part 
a pound per cubic yard less; but in a gale of wind from the 
north-west as much as of silt would come _in_with 
dollars. 
cale. 
| 
| | 
Walls, 
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. Yorke: Do you think dredgers will have to he constant]; 

. Deacon, O.E., engineer e Corporation of Liverpool, was 
also examined st the Bill, and the remainder of the opposition 
evidence up to the present time has been mainly upon navigating 
and commercial questions, 


MEETING OF THE GERMAN IRONMASTERS’ 
ASSOCIATION, 


In the Tonhalle at Dusseldorf, where two years ago the Iron and 
Steel Institute of Great Britain held its autumn session, the iron- 
masters of Germany have this week been holding their annual 
spring meeting, under the presidency of Herr Lueg, of Ober- 
hausen and Dusseldorf. From a statement made by the secre- 
tary, it appears that the number of members of the Society now 
amounts to 559, while the Society’s Journal, “‘ Stahl und Eisen,” 
has 1250 subscribers. The School of Mines at Bochum, which 
is under the patronage of the Society, is making very satisfac- 
tory progress, as was testified by a collection of drawings, &c., 
executed by the students of the acad and exhibited on the 
walls of the Tonhalle at this meeting. The first paper was read 
by Herr H. Jacobi, of Gutehoffnungshiitte, on “ The mployment 
| German in place of English Iron in German Shipbuilding.” The 
speaker said that Germany had now taken the first step towards 
making herself independent of foreign countries in the matter 
of iron shipbuilding, and was now more and more supplying the 
increasing demands of German dockyards out of her own resources, 
It had, he said, become an object of ambition with German iron 
manufacturers to satisfy the whole of the requirements of the 
German shipbuilders, In this, however, they had only partially 
8 ded. The why they had been unable to do more 
were gone into at some length by Herr Jacobi. Shipbuilding, 
he said, particularly in the case of vessels designed for ocean 
traffic, naturally followed English models. The German iron 
shipbuilding business had, from the first, been carried on 
pos the management of engineers and foremen brought 
from England. German rolling works were not yet in a 
position to supply all the requisite plates, or at least, not 

tes of the sections required. Hence, it was necessary to 
port materials from England, where the shipbuilder was con- 
stantly able to obtain what he wanted promptly. German ship- 
builders would now be able to conduct the busi of iron ship- 
building without the assistance of English engineers and foremen, 
but, as a matter of fact, they still retained this assistance in most 
instances. They also continued for the most part to obtain their 
iron materials from England, although German ironworks were 
anxious and able to supply them with a t deal of the exact 
class of wares they required. There was, however, one point in 
which most of the German firms were behind the English. When 
the shipbuilder asked the question, ‘‘ How much will the materials 
cost for a steamer of such and such a tonnage, built according to 
the prescriptions of such and such an insurance office?” the 
German ironmasters could not give an immediate answer, while the 
Englishman could tell the price at once. The shipbuilder on 
tting the above F poor on to a firm in some English iron-manufac- 
ing town, would receive without delay the average price per ton. 
A German manufacturer in such a case would generally ask for 
detailed specifications, and would tender for the different parts 
separately. It was therefore no wonder that German shipbuilders 
continued oe the simpler procedure, and went on ordering 
their materials from England without troubling themselves about the 
more troublesome German manufacturers, Saaben. in case the 
shipbuilder took the trouble to examine the German detailed prices, 
and to strike his eo them, he would find that the cost 
of his materials would be considerably higher if ordered in Germany 
than in England, Then, again, in the few cases where he had 
actually ordered his iron in Germany, he constantly had to com- 
= of unpunctual delivery, whereby he was himself prevented 
m delivering at the time he had contracted for. These, then, 
are the chief reasons why English materials are still preferred to 
German in German shipyards, viz. :—(1) That the German ironmasters 
require an exact specification before they can give the price for the 
materials for a vessel, while the English require nothing more 
than the tonnage and the class of iatianes at the vessel; (2) the 
price of German materials is higher than the English; and (3) Ger- 
man ironworks do not execute their orders with sufficient punc- 
tuality, and with the promptitude which can be relied upon in the 
case of orders sent to England. With regard to the frst point, 
the speaker held that, with a little attention, German rolling mills 
would be able to make tenders at an average price, as was done by 
English manufacturers, especially if the quantity of materials was 
ven under the separate heads of plates and angle-bar iron, Herr 
acobi had gone through a number of specifications, and had found 
that the proportion of figured plates to the rest was about 10 per 
cent, the few conical plates not being included under the former 
h There was also included about 5 to 10 per cent. of bar iron, 
of the ordinary dimensions. Owing, however, to the difference in 
the style of building of different vessels, it was not possible to fix 
precisely the proportion to the tonnage of the vessel, or to the 
total quantity of iron employed in its construction. But if ship- 
builders would only state the total quantity of iron required, and 
the proportion of the plates to the whole, that ought to be quite 
sufficient for the German manufacturers. The speaker then quoted 
some figures in the actual specifications of three different vessels, 
pons noe i the proportions of the different descriptions of iron 
employed. 

tn the first case that of a vessel of 3000 tons, with water ballast 
tanks, built of iron with steel angles and classified according to the 
German Lloyd system, the quantities in kilogrammes were as 
follows :—Ordinary plates, 000 ; i re 57,000; angle 
steel, 226,500; flat, round, and half-round bars, 40,000; and 
collar iron, 23,500; making a total of 923,000 kilogrammes. 

In the second case, a vessel of 850 tons, with water ballast 
tanks, classified according to the system of the Bureau Veritas, 
the res) vo qonenene in kilogrammes were :—Of ordinary plates, 
182,000 ; figured plates, 18,300; angle iron, 73,300, and various 
kinds of bar iron, 9500 ; making a total of 283,100 kilogrammes. 

In the third instance, a vessel of 1200 tons, built entirely of 
steel and water ballast tanks, olassified according to the English 
Lloyd's system, the quantities were respectively :— 
Of ordinary plates, 275,000; plates, 25,000; angle steel, 
87,000; round and other bars, 8300; and other steel, 7000; 
making a total of 402,300 kilogrammes. 

It was usual with English firms to contract to deliver the whole 
of the requisite materials for a vessel, and this custom was so 
general and convenient that German manufacturers would have to 
adopt it in making their tenders. This they could do by entering 
into arrangements with other firms manufacturing such descrip- 
tions as they did not produce themselves, The habit of German 
firms in tendering only for some one particular description of the 
various mate in a specification, gave the shipbuilder an 
immense amount of trouble, besides leading to frequent delays, 
misunderstandings, and losses, 

With regard to the second point, the speaker said it could not 
be denied that English iron was cheaper than German. At the 
present time the prices in the North of England for the ordinary 
materials for shipbuilding were as follows: Ships’ plates, £6 73s. 
per ton; angles, £6; collar iron, £8 15s.; or Franco emuaere, 
or Hamburg, the prices per ton were, ships’ plates, 135 marks, or 
£6 15s.; angles, 127 marks, or £6 7s.; and co iron, 182 marks, 
or £9 2s, The German prices, on the other hand, were at the 

nt time—Franco Bremerhaven or Hamburg—ships’ plates, 


80 marks, or £9; angle, 140 marke, or £7; and collar iron, 185 | trad 


marks, ot be 

e various insurance companies require that English iron shall 
be capable of bearing, without expansion or centeoction, a 
longitudinal strain of twenty tons to the square jnch, and a 
transyerse strain of ej ‘teen tons, This degree of strength is 
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teed by English manufacturers, but it is very rarely put to 
fre test, because such test is not imperative. English iron, 
however, is generally my over of standing this strain, but not much 
more withcut suddenly breaking. The chief defect of English iron 
is its great lack of homogeneity or want of uniform quality. This 
often shows itself by cracks produced in the process of manufacture. 
Almost all the frame angles, obtuse angles, made from the right 
angle with the material at a red heat, show longitudinal crac 
the so-called welding joints. But such materials, if the defects are 
not too serious, are employed without hesitation, as the frames 
cannot be produced free from such faults out of English iron. 

Herr Jacobi then proceeded to describe to his audience 
what he said was the ordinary process of manufacturing 
po platesin the North of England, and attributed the cheapness 
and irregular qure of English plates to what he represented 
as the universal practice of throwing in all sorts of old iron, 
rails, chippings, &c., without any hammering or other preparation, 
and rolling it all up together into the finished article. The exterior 
plates between which the rubbish is rolled, he says, is Cleveland 
iron, costing now only 38s. 9d., and containing 14 per cent. of 
phosphorus, and about 2 on cent, of silicon. The waste from first 
to last is trifling, and the whole process is so economical as to 
enable the plates to be turned out very cheaply, but Herr Jacobi 
considers that cheapness is attained at the expense of quality, and 
does not recommend German iron manufacturers to imitate the 
practices in vogue in the North of England. Other means, he holds, 
must be resorted to in the attempt to compete with English iron 
employed in German shipbuilding. He continues, ‘‘ How well the 
English themselves are aware of the bad quality of the ordinary 
material used in shipbuilding appears from an article in the Daily 
Telegraph, which appeared shortly after the foundering of the 
Cimbria, and which is given as beep the opinion of a shi 
master. ‘How,’ he asks, ‘can vessels help going down, when the 
metal of which they are built costs no more than £6 a ton? What 
sort of ay is to be had at that price? Some of the plates 
made of Cleveland iron are like glass ; I have seen them break to 
pieces by merely falling down,’ &, An English technical journal 
endeavoured in a long article to prove these statements untrue. 
It ——— to the fact that the production of these materials for 
shipbuilding had so rapidly increased of late in the North of 
England as showing the complaint to be groundless, and urged 
that shipbuilders would not continue to employ the plates if they 
were really so bad as represented.” This argument, Herr Jacobi 
says, is not correct, for competition has forced people to build 
ships with the cheapest materials satisfying the conditions of the 
insurance companies. The Cologne Gazette, on the 3rd of February 
last, referring to the Cimbria disaster, discusses the reasons why 
such calamities are of increasing frequency, and says that “the 
belief in the small value of English ships’ tes is so prevalent and 
general that the very expression ‘ship’s plate’ has come to signify 
a plate of inferior quality.” With pieces of the plates of the 
Cimbria some official experiments have been made within the 
past few days in Germany, and, according to Herr Jacobi, the 
result has been very unfavourable as regards their quality. 

The conditions imposed by the English and French Lage nape in 
the classification of vessels have been determined by the cheap 
material employed in shipbuilding, for it was impossible to escape 
the influence of the manufacturers, To alter the specifications 
would have caused a revolution in the trade, and many rolling 
mills would have been ruined. The German Lloyd, the company 
conducting the classification of German vessels, is —_—— not 
— —— to take independent action in the matter, and has 

n compelled to follow in the wake of the older societies. Of 
the three classifying corporations which prescribe the minimum 
thickness of the various parts of a vessel, only the German Lloyd 
and the Bureau Veritas allow a reduction in case the material is of 
demonstrably superior quality. The English Lloyd has hitherto 
refused to authorise any such reduction. Hence, considering the 
great difference of price, the use of German materials is excluded 
in the case of all ships built according to the rules of the English 
—_ Now, at least half the vessels built in Germany are classi- 
fied by the English Lloyd, and therefore it is of the highest import- 
ance for German manufacturers to induce the English company to 
make a concession where iron of superior quality is employed. It 
would, perhaps, be advisable for German ironmasters to unite with 
German shipbuilders in making an appeal on the subjects. The 
materials would then in all cases have to be tested by an expert 
belonging to Lloyd’s, as is in fact already done in the case of steel. 
The insurance companies allow a diminution of 20 per cent. in the 
dimensions where soft steel is used of a minimum strength of 27 
tons and a maximum of 31 tons square inch, It would only 
then be right if the English Lloyd’s made a corresponding reduc- 
tion. The strength now prescribed is 20 tons per square inch strain 
and 18 tons transversely, without extension. If this strength is 
reached, the iron will suddenly break if a greater strain is put 
on it, and it seldom shows an extension of more than from 3 to 
5 per cent. in a longitudinal direction. In the transverse direc- 
tion the lengthening is mostly zero, and the prescribed test is 
only just satisfied. Now, it is precisely this small capacity of 
the material for extension that causes such large sy be 
made in a vessel’s side in case of collision. The plates struck break 
like glass, and the Jeak made is as large as the part of the vessel 
struck. If the iron were tough, the result in case of collision 
would be indentations, with cracks of a less dangerous character, 
such as could often be stop up. The German War Navy has 
employed German materials in its construction with the best 
results. The ironclad corvette Friedrich der Grosse, when she ran 
aground in 1878 in the Great Belt, had no hole made in her hull, 
but only an indentation about 9ft. long by 2}ft. broad, without the 
least symptom of leakage. If she had been built of English 
plates, she would certainly have driven a hole in her bottom of the 
size of her indentation. 

According to the classification of this Society—that of the Ger- 
man Ironmasters—the materials employed in construction in Ger- 
many, as was settled in May, 1881, must be of a strength of 
36 kilogs. square millimetre and 12 cent. expansion, in 
the case of angle iron, while for plates the figures are 35 kilogs. 
strength longitudinally, with 10 per cent. extension, and 28 kilogs. 
transversely, with 3 per cent. extension. These materials would, 
I believe, prove decidedly superior to ordinary English iron for the 
purpose of shipbuilding, and we ought to try and induce the 
various insurance companies and the English Lloyd’s, in the first 
place, to consent to make a corresponding reduction in the dimen- 
sions. In order to ensure that the iron employed really satisfies 
the conditions of the insurance companies, it is imperative that 
it should be tested by their agents. though that process would 
give more trouble than at present to shipbuilders and experts, it 
would have the advantage of clearly showing what sort of ship was 
come being turned out. A good deal of material which is now 
blindly employed would also, no doubt, be rejected. If the testing 
process were strictly carried out, English prices would soon begin 
to rise, and thus there would be a better prospect for German 
materials. But a mere reduction in the dimensions would of itself 
be insufficient to remove the difference of price between the low 

uality English and the good German iron. Another thing the 
rman manufacturer would require would be a reduction in the 
cost of carriage for iron for shipbuilding. The English ironworks 
must have direct water communication with our shipbuilding 
yards. Their cost of carriage is low, while we are not only con- 
fined to the dearer railway carriage, but also, through the peculiar 
site of most of our dockyards, have the additional expense of a 
reloading. As English iron is produced under more favourable 
conditions than ours, and is also imported duty-free, a reduction 
of the railway tariff would only partially compensate our iron 


e. 

The reduction in restric'ions, already conceded by different 
insurance companies in the case of soft steel, is causing this 
material to be increasingly employed in shipbuilding. Many 
vessels have recently been entirely built of it, the price being 
practically not greater than for iron, The smaller weight of the 


hull enables the vessel to carry more, or for a given to: the 
hull may be smaller. This enables the vessel to be propelled by 
smaller engines, and thus in the end a steel ship is no dearer than 
one of iron, Moreover, as in a collision a steel vessel would prove 
stronger and suffer less damage than an iron one, we cannot but 
r steel as destined to be the material for building the ships of 
the future In steel production Germany is not at so great a dis- 
advantage, compared with England, as in the case of iron of low 
qualities, but owing to her fortunate position England still has the 
advantage over Germany owing to the cost of carriage being 
lower. This is a most essential point, and it behoves us in 
Germany to press for a reduction of the tariff for all materials 
employed in shipbuilding. 

After explaining the causes of the comparative want of Lr va. + 
tude of German iron manufacturers in executing orders for ship 
materials, Herr Jacobi said that an authoritative settlement of 
the Freeboard question was of great importance to German manu- 
facturers, as the real carrying capacity of vessels depended on it, 
and merchants would have to resort to other expedients than over- 
loading. To increase the carrying power of vessels to the 
utmost there were two courses open: either the best materials 
must be employed in building, or vessels must be more complete in 
construction ion at present. The former course appears the 
most promising. 

Another point was that of anchors and chain cables. Here, again, 
the English produced the articles at prices so marvellously low that 
the German manufacturers could not i with them. Eng- 
land was able to do this because the price of iron there was so low, 
and because she had command of the markets of the world, so that 
she could manufacture wholesale, and therefore with greater 
economy, incidental costs being reduced toa minimum. Germany, 
too, has no official department for testing these articles, a want 
which she ought to endeavour to get —- as soon as possible. 
That in quality the German anchors and chains are equal to the 
best English, Herr Jacobi said was proved by the experiments 
made some time back by the German War Navy, whic’ resulted 
in all orders of the German Admiralty being thenceforth given 
exclusively to native manufacturers. The ordinary English 
descriptions were so cheap—and also of very inferior quality—that 
German manufacturers could not compete unless there were an 
obligatory Government test of these articles introduced into Ger- 
many. There were, however, a number of subsidiary articles in 
wrought iron in which those of German manufacture are preferred 
to the English, because they are of better material and are manu- 
factured with greater exactitude. 

Finally, Herr Jacobi observed that the sale of engines of German 
make had of late been increasing, and in vessels built in German 
they were taking the place of engines imported from -“ ad, 
Prices were, however, kept very low by the cheapness of the in- 
ferior classes of English engines. For an English of really 
excellent quality a high price had to be paid, as well as for good 
German engines. If German manufacturers were tempted to go 
in for low prices they would have to carry out economies which 
were only too likely to give their goods abad name. It was to the 
interest of se Pg to pay a fair price for the most important of 
all the ee of aship, or, in other words, to take care that it 
should be of really good quality. 

A long and lively discussion followed the reading of the peper, 
in the a of which Herr Stromeyer, an agent of the English 
Lloyd’s, expressed his conviction that that body would be g 
eventually to consent to a reduction in the thickness of plates 
where material of really superior quality was employed. Herr 
Massenez also pointed out that the British Iron and Steel Institute 
was using its best endeavours in favour of the employment of a 
better quality of material in shipbuilding. After a vote of thanks 
to Herr Jacobi, and the reading of an interesting paper on im- 
the business part of the ings was broug! a conelusion, 
and the assembly adjourned. 


ASSOCIATION OF MUNICIPAL AND SANITARY ENGINEERS AND 
SuRvEyors.—The annual meeting will be held in Oxford, on Thurs- 
day, Friday, and Saturday, the 28th, 29th, and 30th June, 1883. 
The members will assemble at twelve o’clock—noon—on Thursday, 
28th June, in the Council Chamber, Town Hall, Oxford. Business, 
Thursday, June 28th: 11 a.m., Council ting, at engineer’s 
offices, Bath-court, New-road, Oxford ; 12 noon, annual meeting of 
members, in Council chamber; annual report, election of officers, 
general business, &c. &c., president’s address and description of 
works, Papers: ‘‘ The Separate System of Sewage as carried out 
at Reading,” A. W. Parry, Assoc. M. Inst. C.E.; ‘“‘ The Supply of 
Electricity by Local Authorities,” Killingworth Hedges, Assoc. M, 
Inst. C.E.; discussion on papers by Messrs. Parry and Hed, 
The annual dinner, at 6.30 p.m., at the Clarendon Hotel. Friday, 
Magdalen Bridge; a.m., leave en Bridge for Sewage 
Soluing Station and Sewage Farm; 2.80 p.m., discussion, in 
Council chamber, upon the works described by the president; 

per on ‘‘ Water Supply of Abingdon,” G. Winship, Assoc. M, 
ast. C.E.; paper on “ Jointing Sewer and Drain Pipes,” H. Percy 
Boulnois, M. Inst. C.E.; discussion on ditto, Saturday, June 
30th : 10.15 a.m., start from Town Hall to visit Abingdon Water- 
works ; visit objects of interest in Oxford. 


THE STEAMER Bass Rock,—This is the first Hull vessel which 
has been built, owned, ard sailed by the same man. The Bass 
Rock is the first of a new line of steamers, built by Mr. D. P. 
Garbutt, to be known as the Rock Line, and her sister ship, the 
Bell Rock, is now being fitted for sea in the Victoria Dock, havi 
been launched a few weeks ago. The Bass Rock left the Al 
Dock on Tuesday forenoon, 12th inst., for a run out to sea, and on 
the 19th inst. for Bombay. Her engines, which have also been 
constructed by Mr. Garbutt, at his works in Spyvee-street, were 
used for the first time as the vessel was being towed to the entrance 
lock, The order was given from the deck, and at once the engines 
were in motion, under the most perfect control. There were on 
board the Bass Rock the owner, Mr. W. P. Garbutt, mana 
owner of the Mascotte, now on her way from Bombay with 
tons, Mr. Spear, Board of Trade surveyor, Mr. Stevens, Lloyd’s 
surveyor, Mr, Gemmel, shipyard manager. The vessel was under 
the care of Capt. Thompson, and the engines, &c., under the 
o— of Mr. Key, the general manager of the engine works, 
besides other gentlemen and several ladies, all of whom heartily 
enjoyed the trip. The Bass Rock is of the following dimensions :-— 
Length 340ft., and 42ft. beam ; depth of hold, 28ft. 3in. She has 
been built under special survey, to class 100 Al at Lloyd’s, and also 
under the survey of the Board of Trade, and will have their 

senger certificate. The vessel has an extra number of transverse 
ulkheads, and in several parts of the ship exceeds in strength the 
requirements of Lloyd’s and the Board of Trade. She has been 
specially constructed to carry troops, horses, and cattle, having the 
most perfect means of ventilation. The vessel has a large carrying 
capacity, having nearly 7000 tons measurement, or about 5000 tons 
dead weight. She is fitted with steam steering gear, with Harfield’s 
patent steam windlasses, and has five steam winches by Messrs. 
Good and Menzies, of Hull, fer the loading and discharging of 
cargo. She is fitted with two fresh water condensers, capable of 
producing 2000 gallons of water per 24 hours. The Bass Rock is 
impelled by a pair of compound, inverted, direct-acting screw 
engines, the diameter of the cylinders being 44in. and 84in. 


respectively, by a S4in. stroke. Steam is ont by two double- 
ended steel boilers, 14ft. 9in. in diameter by 18ft. long, working at 


| $01b, per square inch, and having a heating surface of 7500 square 

feet; cooling surface, 4500 square feet; diameter of propeller, 
17ft. Gin. by 23ft. 6in. pitch, fitted with four movable blades. 
On her trial trip, with 58 revolutions, 27}in. vacuum, and 77Ib. of 
steam, the engines gave a speed of 13 knots per hour, the indicated 
horse-power being 1980, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


Boyveau, Rue de la Banque. 
"5, Unter den Linden, 


LEIPSIC.—A. Twizrmever, 
NEW YORK.—Tae Witimer and Rogers News Company, 
81, Beekman-street, 


TO OORRESPONDENTS, 


taken of communications which do not comply 
with these instructions, 

*,* All letters intended for insertion in THe ENGINEER, or con- 
taining questions, must be accompanied by the name and address 

of the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 

T. 8. (Pittsburgh).—There is no such work as you want in existence. It has 

to be written. 


yet to be 4 

L. ann T. (Pendleton) — Wedo not keep or su; the specifications referred to, 
cery-lane. 

DravontsmMan.— The relative weights at the different velocities v, due to the 
different heights, will be found by the formula =, in which W is the 


weight and g the usual value expressing the acceleration due to wity. 
See Molesworth's ‘* Pocket-book,” or some work on Mechanics, waa 
“ Tables and Formule.” 
C. V.—The black and white 


Sormed a portion of one of the original 
es for the construction of the Channel 
repeatedly revived. It has invariably been di d ip 
engineers—first, because the construction of a ventilating shaft in mid- 
channe! would 'y expensive; and because, in the second place, 
it would constitute a most dangerous obstruction in a very crowded water- 


way. 
EaratoM,—In our article on the Elwell-Parker battery, published last week, 
a misprint occurs, the revolutions of the engine at Albrighton being given 
as 120 per minute, whereas the engine really makes 1200 per minute, 
LINOLEUM MACHINERY. 
(To the Bditor of The Engineer.) 


(To the Bditor of The Engineer.) 
mill for thin 
of reversing a 


PRESSURE ON ROCK DRILLS. 
(To the Bditor of The Engineer.) 
S1r,—Could any of your readers give me information the 
force of irapact in foot- uired yey 
Brought to bear on the drill? H.W. 


BAD ELECTRICAL CONDUCTORS. 
(To the Bditor of The Bngineer.) 
matter :—I want to know name of a bad conductor of electricity, 


a which will suit. They either conduct too much or not at all. 
Is alloy which will not melt readily, and yet will answer my 
? » for ple, is the conductivity of metal as com- 

? How about powd as d 


P carbon, lead 


from the office on the following terms (paid in advance) :— 
credit occur, an extra charge i sizpence per annum 
be made. Tas resisted for 
Cloth cases for binding Tax Enainger Volume, price 2s. 6d. each. 
A complete set of Tae Exorneer can be had on application. 


ntil notice, 
received at the rates given below :—Foreign Subscribers gaytng & adsense 


yptions sent order must be accompanied by letter of 
advice isher. i 
on Thick Paper Copies may be had, if preferred, at 
Remitta: —A 

Columbta, ‘Britian Guiana, J od k, 
France, Germany, Gibraltar, Italy Malta, Natal, Netherlands, 
ew ik, Ne’ New South, New 7 Zealand, 

Portugal, Tasmania, 
Africa, West Indies, Cyprus, £1 16s. Ginn, degen 


Switzerlan: 
6d. 


Remittance by Bill in London. — A Bu Ayres Algeria, 
Groooo, Tonlan Norway, Seon, Rema, Sweden, 

J ‘J a 
Mauritius, Sandwich isles, £3 50.” 


ts cannot be Inserted unless Delivered before 
Letters relating dvertisements a: Publ Department 
Soper axe te. be to the Publisher, Der. 
letters to be addressed to the Editor of Tax ENGINEER, 163, Strand. 
DEATH. 


On the 16th inst., at 107, Ledbury-road, Bayswater, 
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STEEL VERSUS COMPOUND ARMOUR IN ITALY, RUSSIA, 
AND DENMARK, 
We have now a good deal of evidence before us as to 


the conclusions arrived at in Italy, Russia, and Denmark, 


direct | latter bei 
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on the results of the recent competitive trials made in 
those countries. We gave a translation of an Italian 


report on trials made at Spezia, ae to those re- | steel 


endef bet. e speech of his 
cellency the Minister of Marine, Rear-Admiral Acton, 
in the Chamber of yr ape at Rome, which we have 
before us, deals more with the entire question, and 
cites conclusions from Russian authorities, and 
in the Army and rig Gazette of June 16th is an article 
containing extracts from the Danish Ordnance Select 
Committee Report. These may well be taken together. 
Admiral Acton admits that photographs giving the views 
of the plates tested at Spezia 0 give an impression 
very unfavourable to the compound plates to any one who 
did not know the circumstances connected with the bolt- 
ing; in fact, who did not know that six bolts were matched 
—_- twenty. He explains that subsequent trials on 
e fragments of plate with medium guns showed a great 
advantage on the side of the compound plates. He then 
dwells on the different natures of the resistance of com- 
pound and steel plates. The former has a very hard face, 
which breaks up projectiles in a remarkable way, and 
would havea still greater advantage in this if struck 
ree. Its soft foundation plate, however, requires 
rigid backing, such as it did not 
at Spezia—but such as it would have in the side of any 
vi 
The steel armour is actually penetrated and breaks up 
under repeated blows from projectiles of medium calibre. 
The Admiral remarks that in ge ye armour 
good ngland, Germany, 
Austria, and Russia ; ind France herself continues to 
employ compound as well as steel armour. Recently some 
magnificent Krupp steel projectiles practically produced no 
better results against compound armour than the Gregorini 
chilled iron shot. On service it is held by Admiral Acton 
that a ship would much more frequently be exposed to 
the continued fire of medium guns than to even a single 
shot of a really heavy ; and compound armour resists 
this fire well, while Ad it. He 
wo be disposed to test compound an i) respec- 
tively y Pog or two heavy blowsand a number of medium 
ones, r explaining how the particular tests employed 
at Muggiano were arrived at, and giving a list of English, 
Russian, American, and other ships, for which compound 
armour is to be employed, supplied from the firms of 
Messrs. Brown and Messrs. Cammell, he quotes from the 
Italian officer on special service at the St. Petersburg trials 
of March 29th and 30th last the following words :—“ The 
tests executed on the 8th instant upon the Cammell plate 
—third and fourth shots—are the sequel to those of the 
24th of November. The projectiles broke up upon the 
te without causing practical to the same, so that 
it would serve for two or three more shots, which will 
— be executed upon it;” and, again, “ Admiral 
wartz, head of the Russian artillery service, and 
Admiral Schestakow, Minister of Marine, notwith- 
standing the Spezia tests in November and those 
made in Sweden, is as opinion that the compound 
plates are superior to the Schneider. I thought it well to 
refer these points to the officials of the marine, with whom 
I spoke at the Polygon, among whom was Admiral Stahl, 
head of the Testing Commission, aid all share the opinion 
of Admiral Schestakow and Admiral Schwartz, that the 
compound plate is superior to the Schneider.” Admiral 


far | Acton then finally gives it as his opinion that “there can 


no longer remain any doubt as to the real superiority of 
compound armour which we have adopted for Italy, 
which England, Russia, Germany, and the other Powers 
continue to prefer, and which even France adopts in com- 
— with Schneider, without arresting its manufacture.” 
e Danish Ordnance Committee, on the other hand, argue 
as follows from their experiments:—‘ The plates have 
suffered in proportion to the number of shot kept out. The 
the main point, it must be acknowledged that 
next to the steel tes, the greatest resistance has 
been rendered by the iron plates, which thus have dis- 
their duty best; whereas the compound plates are 

inferior to the other sorts in both respects, 
It seems a strange thing that such different apparent 


be | results should be exhibited in different countries, 


y 
that the Danes should prefer steel plates in the teeth of 
conclusions arrived at by Italy and Russia after experi- 
ments conducted on a much scale, The fact is that 


tish | €Xperiments and results can be considered from different 


— and with different objects in view. Let us see what 
“Speak we are of the of question. 
ing generally, the compound principle appears to 
have a great advantage in one respest. The boat of the 
shield requirestenacity, whilethefaceshould be in order 
to break up the shot before they get their — in, and so 
receive —— from the plate itself. In fact, qualities of 
different kinds are called for in the front and back of 
plate. In the case of a homogeneous mass of steel the best 
combination or compromise of qualities must be employed. 
In the case of the compound plate the metal suited to each 
partcan be there employed, that is, the shield may havea hard 
steel face on a tough iron foundation plate. The solid steel 
plate then must have a softer face than is desirable to secure 
the toughness required throughout. Its advocates probably, 
therefore, depend on the superiority of steel over iron in 


ail | tenacity, on the advantage of the whole plate being stiff 


and less likely to bend than the wrought iron, and on the 
hammering to which it is subjected in making, As we 
have before stated, we believe that the advantages of the 
hard face and tough back of compound plates are very 
great ; but we cannot help thinking some day bard and 
soft steel may take the of hard steel and soft iron. 
Our present business, however, is with compound and steel 
plates as they stand, and we are glad to find that the 
judgment is strongly in favour of the former in 
almost all cases. part from the actual comparison 
of results under a fire which is at all a mai 
for the armour, we feel with Admiral Acton, that 
thick armour is much more likely on service to 
fired at by guns far below its power, and with pro- 


P 
jectiles striking it obliquely; and we know that under 


these conditions steel ually shatters, while iron suffers 
very little, to say nothing of the advantage of the hard 
face. Of course, it must be imperative that the plate 
cannot be punched or perforated a In wrought 
iron it becomes possible that live shell might be driven 
through, but this we regard as out of the question with 
steel-faced or steel armour. We believe, then, we are 
doin, with compound armour. 
ith regard to the experiments themselves, we do not 
think that they are pis, san always in a sound way, 
admitting of comparison with each other. In a recent 
article on “ Hard Armour ”—EnainzER, May 4th last—we 
pointed out that, even in the most recent experiments 
me hard armour which cannot be perforated, shot are 
ways matched against plates according to their power of 
suiaetien-—abiek & misleading when the shot are em- 
ployed in work of a different character. Against hard 
armour, including chilled iron, steel, and the thickest kinds 
of steel-faced plates, the shot may either drive their points 
slightly into the surface or, as in chilled iron, chip a little 
of the face off, but their further action is that of a er 
breaking the plates across. No hole is made, and it is 
difficult to conceive that “penetrating power,” which is 
work proportioned to the size of hole which might be 
made in soft plates, is the proper standard of comparison. 
Surely the total stored-up work, delivered on the point of 
impact as far as the shot holds together, is the standard to 
employ to compare shot fired against the same plate. 
Probably this is the standard employed by the Danish 
officers, There is more difficulty in comparing experi- 
ments against plates conducted on different scales, such as 
those of Spezia and St. Petersburg. We have, in the 
article referred to, taken the striking energy per ton of 
metal in the plate. This supposes that the work of crack- 
ing plates through is in proportion to their mass, which is 
y likely oo correct. Nevertheless, it is probably as 
near the mark as anything we can —— suggest. By 
this it appears that the blows recorded by us in our reports 
of the Spezia and St, Petersburg trials the following 
work in them per ton of metal in the plate struck. At St. 
Petersburg, taking the plates at 12} tons each, the heavier 
blows fired first had 8704 foot-tons energy, and the lighter 
ones, which followed, 5228 foot-tons each, or 711 and 427 
foot-tons per ton of plate. So that the Schneider, which 
was broken up and a quarter of the plate oy off after 
three blows, had received 1564 foot-tons, while the Cam- 
mell-Wilson remained good after receiving 1991 foot- 
tons for each ton in the plate. At Spezia the 
plates weighed about a¢ tons each. Consequently, 
the lighter and heavier blows of about 21,000 - and 
33,800 foot-tons respectively, gave on the plates about 
666 and 1070 foot-tons for each ton of metal in the 
plate. After the second round, the Cammell and Brown 
lates were broken and stripped. Schneider’s was really 
roken, but held up by the aking Each then had 
about 1732 foot-tons per ton of plate. The Schneider 
received two more blows, making a total of 132,000 foot- 
tons, or 4200 foot-tons per ton of plate. Bolted as it was, 
it behaved excellently, and although fragments were hang- 
ing by single bolts at the top, it could not be said that 
much more than about a quarter of the backing was 
t will thus be seen that the Spezia plates were sub 
jected to a much heavier shock of impact than those at 
t. Petersburg ; that is, to blows of 666 and 1070 instead 
of those of 427 and 711. Let us compare the best com- 
und and steel plates. The Cammell-Wilson at St. 
ea ae has now, however, borne 1991 foot-tons per 
ton, without any complete through fracture, whereas the 
Schneider, at Spezia, after 1732 foot-tons, that is, after the 
second round, was broken through in different directions. 
We could hardly say how many of the cracks went entirely 
through it, because it was surrounded by a frame, but we 
could see along its edge enough to be satisfied some did 
so. By this mode of comparison the compound Cammell 
oe has already borne more than the Schneider at Spezia, 
n favour of the latter, however, we must urge that it is 
much harder to make a 19in. plate than one only 
12in. thick, and we should like to see more trials on the 


THE PROGRESS OF ELECTRIC LIGHTING. 

Cot. Haywoop has just published his report to the 
Streets Committee of the Commissioners of Sewers of the 
City of London, on the electric lighting of the Holborn Via- 
duct, On the whole the results of a year’s experience are 
satisfactory. So well pleased, indeed, is Col. Haywood, 
that a contract for a second year’s lighting has been 
entered into with the Edison Electric Light Company. 
On the 29th of October, 1881, the egg Sg - 
mission to light the public ways of the Hol Viaduct 
on the incandescent system. Permission was given, but 
owing to various causes lighting was not commenced until 
the 24th of April, 1882. The incandescent system had 
been in operation, however, on the Viaduct for some time 
previous to the date named, but the lighting was not held 
to commence until the gas lamps could be msed with, 
and this was done on the day named. In July, 1882, the 
ey offered to extend the time of lighting for a 
further six months, if the City would pay as much for 
electricity as it did for gas. This was to, and 
the new ent extends from the 24th of last April 
to the 24th of next April, for the sum of £388 8s. 8d., 
at the rate of £4 10s. 4d. os lamp per annum. The light 
given is estimated by Col. Haywood to be one and a-quarter 
times that of the gas previously burned. The total number 
of lamps is 92, of which 64 are arranged in the ordinary 
gas lamps on the Viaduct, and round the Prince Consort 
memorial, On the five-light column at the eastern end of 
the Viaduct and Snow-hill there are 16 lamps, and in the 
staircase buildings 12, All these are nominal 16-candle 
lamps. Besides this, the Edison Company has about 750 


tch | lamps fitted in private houses, shops, and the City Temple. 


The total le of thoroughfare lighted is 466 yards, and 


be | the superficial area about 12,000 yards, Each lampon the 


Viaduct illuminates an area of about 155 superficial yards, 
We have already described the Edison Company’s installa. 
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hammered puddled bar ; in other words, they are caused by impurities— 
principally cinder—in your iron. Something may be due to bad puddling 
but this is not likely, although the presence of white spots seems to indica 
it, You must hammer your blooms better. If you like to give us mor ’ 
details of your mode of working, we shall be able to advise you further. 
Sir,—Can any of your readers kindly furnish me with the names of 
manufacturers of machinery for making linoleum ? G, 
London, E.C., June 20th. 
LEAD ROLLING MILLS. 
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sheets can be work 
Battersea. 
cannot find one in any book, and I have consulted a good many treatin, > 
of electricity. I do not want a non-conductor, but simply some material 
which will offer a considerable area of possible constant resistance to the 
passage of electricity. 
For my purpose high resistance coils of fine wire, such as are used in 
arc lamps, are quite useless, and the only thing that [ have found 
hitherto to suit me has been German silver wire ; but to get as much 
resistance as I want, namely, from 200 to 5000 ohms, I have to use 
too much wire, and of too small a section. I have tried badly bal F 
carbons, such as are made for arc lamps, but I cannot find on 
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on points. 
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tion on the Viaduct, but it may be worth while to re-state 
here that the machinery for generating the electric currents 
is fitted up in the basement of No. 57, on the Holborn 
Viaduct. The premises are on the northern side of the way, 
between Farringdon-street bridge and the Snow-hill 
station of the London, Chatham, and Dover Railway ; the 
company has also used other premises in the rear of No. 35, 
Snow-hill, for the purpose of the experiment. There are 
two of Edison’s dynamo machines, each worked by 
a Porter-Allen direct-acting wre capable of work- 
ing to 140-horse power indicated. One dynamo 
can sustain 1000 lamps, the other 1200 lamps, of 
16-candle power each. In addition to the two, a 
third, 1200-light dynamo, fitted with a similar engine, 
has been erected in ‘the company’s premises at the rear of 
No. 35, Snow-hill; this is now at work. A 250-light 
re driven by an Armington and Sims’ engine, has 
been placed in position, and is being used for supply- 
ing electrical current to such consumers as may require 
light during the daytime. From the dynamos the con- 
ductors were laid direct into the subways beneath the 
Viaduct, an opening having been made from the house 
vault of No. 57 into the subway for that purpose. The 
main conductors are formed of solid copper rods semi- 
circular in section, embedded in an and 
enclosed in wrought iron pipes; these are laid upon the 
brackets in the subways, provided there for similar pur- 
= when the subways were built. From the main con- 
uctors the connections with the public lamps and with 
private premises were made by means of insulated cables 
and wires. Where the conductors pass beneath the 
Farringdon-street and Shoe-lane bridges, they are sus- 
— from the girders. Owing to the contiguity of the 
jouse vaults to the subways which exist beneath the foot- 
ways on each side of the Holborn Viaduct, the main con- 
ductors and the various connections with the lamps and 
remises upon the line of the Viaduct were made without 
Fisturbing the surface of the public ways. In fact, it has 
not been found necessary to make any opening upon the 
surface of the Viaduct for the purpose of the experiment. 

It is, of course, no secret that on more than one occasion 
failures have taken place. Colonel Haywood has had a 
very accurate record kept by the police of all these, 
and a complete list of them, with the explanations of the 
company, is appended to the report. The extent and 
nature of these failures may briefly be stated as follows :— 
There were for the first portion of the experiment, until 
the end of August last, 176 incandescent lamps in opera- 
tion, that is two lamps in the majority of the eighty-six 
gas lanterns, and several groups of eight lamps, each 
assumed to be alight 1052 hours from the 24th April to 
that date, which is equivalent to 185,152 hours’ lighting of 
a single lamp. There were ninety-two incandescent lamps 
in operation for the remainder of the twelve months, each 
assumed to be alight 3228 hours, which is equivalent to 
296,976 hours’ lighting of a single lamp. These together 
are equal to a total of 482,128 hours’ lighting of a single 
lamp. The total number of failures in the lighting from 
all causes was 815, counting every failure each night sepa- 
rately; their aggregate duration was equal to 1515 hours 
of a single lamp, or about ‘03 per cent. of the entire light- 
ing for theitwelve months. “It may be said broadly,” says 
Colonel Haywood, “that a defect of longer or shorter 
duration occurred in something like 1°17 lamps nightly 
out of the 176 lamps lighted in the first portion of the year, 
and 2°80 lamps nightly out of the ninety-two lamps lighted 
during the remainder of the year. The principal failures,” 
he adds, “ap to have arisen from defects in the 
machinery, he many from defective carbons in the incan- 
descent lamps.” As it does not appear that anything else 
-was left to fail but the conductors, the last remark is perhaps 
superfluous. 

In considering these failures, they must be classified. 
‘Thus, for example, the failure of even a dozen lamps at 
once or during the same night would be a matter of small 
importance, but the going out of all of them at the same 
time might have very serious consequences. Now this 
happened no fewer than five times. We do not know 
how far the private lights were affected, but so far as 
electricity was concerned, on each of these occasions 
Holborn Viaduct was left in the dark for a longer or 
shorter period. The first event of the kind took place on 
the night of the 30th of August, 1882. The lights were 
out from 7.42 to 8.25 p.m., or very nearly three-quarters of 
anhour. The company explain the circumstance by saying, 
“Dynamo machine injured by sulphuric acid getting on 
it.” On the 2nd of October all the lights were extinguished 
from 7.15 to 7.18 p.m., or for three minutes, owing to 
the “Connecting-rod bearing of engine overheating.” 
On the 4th of November the lights all went out for 
a minute and a-half, “changing engines.” On the 20th 
of December no light could be had from 4.30 to 
10.45 p.m. The company explains, “ Late in starting up, 
owing to repairs being in p on one engine, and a 
fault developing in the dynamo driven by the other.” It 
is also to be borne in mind that a patrol or watchman is 
kept constantly on duty, ard that he carries lamps with 
bim and can replace them where broken. A very large 
number of the failures is due to broken carbons. Wemay 
put on one side these smaller matters, and point out that 
so long as it remains possible for a large public building, 
as a theatre, a church, or an hotel, to be left in darkness for 
even three minutes, so long must the electric light be 
excluded from such structures. The failure of the lights 
in a theatre might produce a panic, followed by the most 
disastrous results. It is time that electricians recognised 
this truth and seriously addressed themselves to overcoming 
a difficulty which isin no sense or way insurmountable. 
No amount of excuse or apology will do. It must not 


be admitted for a moment that because the light only | “Y 


failed for even a single minute, that little harm was done. 
When lights go out in this way no one can tell whether 
there may be a delay of a minute or an hour in re-lighting 
them. If such interruptions were really unavoidable, then 
would the fate of the electric light be sealed ; and this truth 
ought to be insisted on by every engineer and committee 
in an influential position. 


It will not fail, we hope, to attract our readers’ notice 
that the mere duplication of parts will not suffice to pre- 
vent such casualties as we speak of. The Edison Compan 
claim for their installation that it is perfect, and yet it 
broke down completely five times in a single year. By an 
awkward concatenation of events, the engine of one set of 
machinery and the dynamo of the other broke down. 
The lesson is extremely important. It shows that so 
long as reliance is on mechanism, so long will there 
be the chance of a breakdown, The way out of the whole 
difficulty lies, of course, in the use of a storage battery; one 
competent to the lamps of hours 
appears to be all that is needed, and there is no longer any 
difficulty in getting such a battery. Mr. Edison is, how- 
ever, much aout to the adoption of secondary batteries, 

rhaps because he has not invented a good one himself. 
Mir. Edison is no doubt a great authority, but he will have 
to give way to the force of public opinion, or else he will 
be brushed aside. Absolute certainty of non-extinction is 
essential to electric lighting on a large scale, and the 
condition can only be secured by the aid of storage batteries. 

At the Fisheries Exhibition little or nothing has yet 
been done. The engines are ready, and many of the 
dynamos are in place; but the old difficulty has cropped 
up. The electricians have, as usual, underrated the power 
required to drive their machinery. Messrs. Davey Pax- 
man and Co. have provided about 1000 indicated horse- 
power; but there is every reason to believe that over 
1300 will be required, and it is fortunate that the engines 
are substantial enough to bear the overdriving which will, 
apparently, be demanded. The —— provided have, in 
some cases, proved either too small, or the belts have been 
too narrow; and in one instance a wrought iron pulley 
became so hot as nearly to scorch the leather belt, owing 
to the slipping of the latter. The belts, too, have had to 
be tightened up so much that hot bearings have not been 
unknown. It would be more vatisfactory for all parties if 
electricians would always ask for about three times as 


much power as they think they will need, instead of leav- | friable 


ing, as they now do, a small margin of about 10 per cent. 
for contingencies, 

As to the work actually done, we may say that nearly 
all the wiring has been finished, and it is hoped that a start 
will be made in afew days. Messrs. Siemens Brothers 
and Co, are lighting the main gallery, containing the 
exhibition of British sea fisheries, by means of Swan lamps, 
and the conservatory, adjoining the Royal Albert Hall, 4 
four arc lights, each produced by a current of 32 ampéres, 
The incandescent lamps in the main gallery have been 
supplied by the Swan United Electric Light Company, 
and give out a light of 20-candle power each, with a cur- 
rent of 46 volts and 1°34 ampéres. The gallery is 800ft. 
long, and its roof is supported by eighty wooden arches, 
or having thirteen projecting points, on which the 
holders for the lamps have been fixed. At the far end a 
mirror is being put up to increase the effect produced by 
the lights by lengthening the perspective, and at the other 
end fifty-one lamps have been p in the three arches 
forming the entrance to the permanent building. Alto- 

ther 1040 Swan lamps are distributed over the gallery. 
The necessary current is supplied by two Siemens alternate 
current machines—type W,—and the leading wires are 
connected, so that laiups on alternate arches are worked 
by the same machine. The lamps in all parts of the 
gallery are intended to burn with equal brilliancy, a result 
obtained, without any regulating apparatus whatever, by a 
suitable arrangement of the circuits. A Siemens con- 
tinuous current machine—type S D,—produces the cur- 
rent for the are lights in the conservatory, which are 
connected parallel, and are ata distance of about 420 yards 
from the machine. The lamps are of the ordinary Siemens 

ttern such as are used with single light machines, and 
— no shunt regulating coil, as required when lamps are 
worked in series. 


SYNTHESIS OF ORGANIC COMPOUNDS BY THE ELECTROLYSIS 
OF ALKALINE AND ALCOHOLIC SOLUTION WITH CARBON 
ELECTRODES. 


Messrs. A. Bartoui and G. Papasocii have recently published 
the results of their inquiries in this field, and they possess con- 
siderable interest. The electrodes which they employed were 
either graphite from different sources, retort carbon, or wood 
charcoal purified with chlorine at a high temperature. When 
water was employed as an electrolyte, a very strong battery 
—1200 Daniells—was employed to overcome the resistance. After 
the lapse of two days the water had acquired a brown colour, and 
a slight acid reaction, in q of which it’conducted the 
current more readily, and the battery was changed for one of 100 
elements, and after the lapse of ten days it sufficed to employ 
twenty elements, and this current was transmitted for 
another thirty days. After this time the water was 
almost black in colour; the carbon electrodes, which weighed 
about 500 grammes, were completely disintegrated, and the bot- 
tom of the vessel was covered with a layer of thick black pul- 
verulent matter. In the liquid could be recognised mellitic acid 
and the derivatives of this acid, for instance, hydromellitic acid, 
pyromellitic acid, and hydropyromellitic acid. This acid occurs 
in combination with alumina, as a crystallised mineral, mellite 
or honeystone, in the brown coal of Artern, in Thuringia, and at 
other localities. And the acid was a few years ago prepared arti- 
ficially by the action of potash permanganate on charcoal. At 
the bottom of the vessel, besides the broken-up pieces of graphite, 
was found a black substance, which is soluble in warm water 
and in alkalies, but is not taken up the mineral 
acids and by other solvents. The authors have called this 
mellogen, because when oxidised it yields acids of the benzo- 
carbon series. Pure mellogen is solid, black, highly lustrous, 
soluble in water, alkalies, and sulphuric mono-hydrate, but 
throw down again from that acid by the addition of water; it is 
insoluble in ether, alcohol, chloroform, carbon disulphide, 
benzol, &. It does not melt, is burnt with difficulty, does not 
stallise, and exhibits a good array of colours. Its aqueous 
solution is thrown down by acids and mineral salts. These 
precipitates consist, as a rule, of pure mellogen; only those 
thrown down with the salts of copper, lead, and baryta, are 
true compounds. The most remarkable property possessed 
by this body is that it readily combines with oxygen, 
and, as already stated, forms acids of the benzo-carbon 
series. If a watery solution of mellogen be exposed to the 
air it becomes acid, and mellitic acid is formed. The best 


oxidising material is sodic hypochlorite, which is without 
action on graphite and retort carbon, which readily dissolves 
mellogen with a great disengagement of heat. Mellogen dried at 
ordinary temperature loses water at 130 deg.; between 130 deg. 
and 170 deg. no further change is noticed; at higher tempera- 
tures water is again given off, and the whole is lost. The 
analysis of mellogen shows it to have the formula C, mx and 
the constitution of the barytic salt is shown to be ¢ 1 Ba Oy 
If in place of distilled water an alkaline solution—hydrate or 
carbonate—be used as an electrolyte, there is always found after 
a few days a considerable quantity of mellitic acid and allied 
bodies, but very little mellogen. On the other hand, by 
employing acid electrolytes—sulphuric acid, nitric acid, hydro- 


chloric acid, formic acid, acetic acid, and oxalic acid—the 
first- mentioned products are only sparsely found. The 
mellogen, on the other hand, is very plenti With phos- 


phoric acid another result is obtained, for in this case the 
mellogen combines with the phosphorus to form phosphor- 
mellogen. The gases escaping from the poles were examined ; at 
the negative pole there was always a development of large excess 
of hydrogen, at the positive pole a mixture of carbonic acid, 
carbonic oxide, and some oxygen. Phenol—carbolic acid—dis- 
solved in potash, when treated in the same way, was almost com- 
pletely converted into a substance which remained dissolved in 
the alkaline liquids ; it is insoluble in acids, ether, and benzol, 
soluble in carbon disulphide, is black, uncrystallisableand infusible, 
Analysis gave the numbers C = 66°01, H = 4°18, and O = 29°81. 
Copper solution is reduced by this body, which, when boiled with 
acid water, splits up into two substances. 


EXPLOSIVE ALLOYS OF ZINC WITH METALS OF THE 
PLATINUM GROUP, 

A tone and in ing research carried on by H. Sainte-Claire 
Deville and H. Debray on this sub: has, since the death of 
the former, been completed by Debray. The compounds of 
osmium cannot be separated ically. If one endeavours to 
break them up in a steel mortar the pieces of osmium-iridium 
penetrate the steel but do not break. If we melt the alloy with 
from twenty-five to thirty times its weight of zinc, and heat 
the mixture for some hours at a red heat, and then more 


pletely by a mix- 
ture of barium nitrate and barium peroxide—a material 
employed by the author for the oxidation of osmium and 
iridium—and is then easily soluble in acids. As baryta is after- 
wards easily separated from solutions the analysis of osmium- 
iridium alloys is rendered a very easy matter in this manner. 
What part the zinc plays in this reaction cannot be explained by 
the researches hitherto made; but the carrying out of the 
experiment is in this wise. The zinc is melted at a red heat and 
the osmium-iridium is then let down into it. A great develop- 
ment of heat is the result. The fused mass is to be kept at the 
temperature for from five to six hours, and after it has become cold 
the regulus is to be treated with dilute hydrochloric acid, which 
dissolves the zinc easily, while a black graphite-like mass remains, 
containing all the noble metals of the osmium-iridium alloy. The 
greater part of theiron present dissolves with the zinc, but aconsider- 
able quantity of the zinc remains combined with the two noble 
metals, and this quantity it is not possible to remove from them 
by any further treatment with acid. The residue, well washed 
and dried at 100 deg., evolves a feeble smell of osmic acid. When 
heated to 300 deg. it rapidly takes fire, almost with explosion, 
and gives off a considerable quantity of smoke, which consists of 
zinc oxide and osmic acid. As this combustion of the alloy also 
takes place in vacuo without any disengagement of gas and 
without any formation of zine oxide or osmic acid, it must be 
assumed that at 300 deg. a great change of condition, involving a 
great evolution of heat, must take place. In the air these 
changes are immediately accompanied by the combustion which 
increases the development of heat. This residue is only partly 
attacked by concentrated nitric acid and aqua regia; it is 
readily and completely oxidised if placed in a crucible with 
a fused mixture of 


zinc, and after testing i 
unchanged. Palladium and platinum yield alloys which when 
heated in vacuo form no isomeric modification. Rhodium, on the 
other hand, and especially iridium and ruthenium, combine with 
the zinc with a lively development of heat, and if these com- 
pounds are afterwards treated with hydrochloric acid, there 
remain residues which, when heated to 300 deg., pass over into 
an isomeric modification, the passing over being accompanied 
with a great evolution of heat. Before the development of the heat 
the black residues are more or less acted upon by aqua regia; 
after the development they have lost this property, and possess 
a metallic appearance. The thermal phenomenon, which accom- 
panies the ge of condition of the residue containing iridium, 
is so distinctly shown that it can be used to discover the 
presence of small quantities of iridium—say, from 1 to 2 

cent.—in platinum. To do this the platinum to 

i has to be melted in zine, the alloy to be 
treated with dilute hydrochloric acid, the dried residue to be 
heated in a platinum dish to 300 deg., when iridium, if — 
glows at different points of the mass. Ruthenium and rhodium 
exhibit similar appearances. Osmium is then the only platinum 
metal which, when fused with zinc, does not retain some of it, 
and thus the action of the zinc on the osmium-iridium alloy ie 
readily explained. If the heat which is developed by the com- 
bination of iridium with zinc is greater than that developed by 
the combination of iridium and osmium, then, acoording to the 
law of thermo-chemistry, the compound of osmium and iridium 
will be destroyed by zinc. Osmium dissolves and can crystallise 
in the excess of the other metal. Iridium and the i 
metals, on the other hand, are in combination with the zinc. 
The residue of the action of hydrochloric acid on the alloy con- 
tains an excess of zinc from the above-mentioned explosive 
compound. 
THE DISTRICT RAILWAY VENTILATORS, 

Tue District Railway Company has published a statement with 
respect to the much talked of ventilators, and says that in defer- 
ence to the complaints made three years ago the company sought 
and obtained powers in 1881 to construct ventilators in public 
streets and open places subject to the details of design and 
locality being settled by an arbitrator to be inted by the 
Board of Trade. After a subsequent costly inquiry entered into 
before this arbitrator and the Metropolitan Board of Works and 
City Authorities, the award was made early this year, and the 
company p! at once to construct the ventilators in 
accordance with it and the design accompanying it. The com- 
pany’s statement purports to meet several objections made by 
the public to the ventilators, and first answers that which says 
that ventilation was only needed because coal and not 
coke is used in the company’s engines. To this it is 
answered that ventilation was required, owing to the 


presence of carbonic acid gas and sulphurous acid gas, 


7 strongly to volatilise the zinc, there remains a spongy very 

way it is oxidised when heated with a mixture of anhydrous 
baryta and barium nitrate. Osmium simply dissolves in 
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“both of which, as is well known, are emitted from coke 
in a much larger measure than from the coal used by the 
company, and py selected for its remarkable quality of 
smokelessness.” The accuracy of this answer may be questioned, 
for, unless very poor coke is used, the sulphurous acid given off 
will be less than from almost any coal, and the carbonic acid 
iven off will be in proportion to the carbon burned, and the 
ease in favour of coal will only be that due to the 
very small quantity of hydrogen contained in smokeless coal. 
The imputation as to the sale of land by the company which 
would have afforded the means of ventilation without ventilating 
into the public streets, seems to be fairly answered and refuted, 
thoughit is acknowledged that an open ventilation in Tothill-street 
was closed, and the tunnel connected to the Aquarium chimney 


shaft, a plan which it is stated has failed. The narrow bridge | damag 


which has recently been built at Westminster station was built 
under legal obligation for the accommodation of property on 
both sides of the line, part of which has been sold by the Metro- 
itan Board of Works. The greater part of the remainder of 
the statement is to show that the ventilators were necessary for 
the comfort of the passengers, and that they are successful. 
Now we have not thrown any doubt on the probable success of 
the ventilators if built, but we have objected to the insufficient 
use of condensing water, the use of instead of coke, coke of 
a good sulphurless quality, and to the employment of stock 
of a much heavier nature than is required, which has 
made them necessary. As we dealt with this matter in our 
impression for the 9th March, we need not dwell upon it here. 
To show that the ventilators act as such, and permit the escape 
of a large quantity of vitiated air, and the ingress to the tunnel 
of a still larger quantity of fresh air, the company has caused to 
be fitted to the ventilator between the Aquarium and the West- 
minster Palace Hotel, a number of anemometer vanes or wheels, 
which by the aid ark gon and contact make-and-break arrange- 
ment are conn with an electric recorder placed in the 
Aquarium, These anemometers show that during the approach 
of a train from the last station the quantity of ejected impure 
air is very large, the vanes moving at an increasingly rapid rate 
until the train reaches and passes the ventilator, when the vanes 
—_ stop, and then suddenly as the train passes the venti- 
x commence to run at a very rapid rate in the opposite direc- 
tion, and the relative velocities at which the vanes revolve in the 
two directions are such that it is shown that the quantity of 
air admitted at the ventilators is greater than that ejected 
there, and that the quantity admitted or drawn in by the passing 
trains at the several ventilators, supposing them all to act as 
efficiently as that opposite the Aquarium, is, according to the 
statement, about 20 millions of cubic feet per hour. The result 
of this is, it is said, that the quantities of sulphurous acid gas 
and carbonic acid gas are reduced by over two-thirds, as shown 
analysis of the atmosphere of the tunnel with the ventilators 
osed and open. Whether so a difference is to be found in 
all parts of the ventilated tunnel is not clear, but it is only 
to watch the ventilators to see the vitiated air leaving 

them in considerable quantities as a train approaches, while the 
quantity of fresh air admitted is undoubtedly very large—at 
least it is so at the ventilator opposite the Aquarium. The com- 
y's statement enlarges on the advantage which this venti- 
Potion secures for the very large number of passengers on its line ; 
but the fact that the ventilators improve the condition of the 
atmosphere of the tunnel does not remove the objection that 
they would not be necessary under proper working arrangements, 


TECHNICAL JURIES. 


Our readers, like other people, probably have their misfortunes, 
among which law suits, when they occur, may be allowed a 
prominent place, and for engineers when they go to the courts on 
professional matters, the proverbial uncertainty of the law is 
intensified by the very subject of their disputes. In other 
words, when scientific matters are in question, the tribunals at 
present available do not afford a satisfactory settlement. If 
purely abstract science had alone to be considered, the absurdity 
of the present system would long ago have been manifest, and 
the process of law which puts the decision into the hands of a 
jury of merchants and shopkeepers, or leaves it to a judge who 

ows only as much of science as he does of art and medicine, 
would long ago have been abolished. But litigation when it 
commences is generally in one shape or other on some claim for 
money ; the law prescribes a certain procedure and method of 
pleading, and no other machinery is available than that which 
serves for a disputed right-of-way or for an unpaid milliner’s 
bill. Engineers, manufacturers, patentees, or others, whose 
avocations make them familiar with the nomenclature and 
processes of their business, hardly realise till they come into 
court the ignorance of the judge, counsel, and jury on the 
very elements of the case, and the hearts of suitors sink within 
them when they realise by the questions put to witnesses, by the 
statement of the counsel, and the elucidation offered by the 
judge to the jury, how small is the chance of the case being 
fairly tried on its merits. There are, it is true, brilliant excep- 
tions, but these are seldom met with save when important 
cases are being tried. Such want of knowledge leads too 
often to a wrong decision, for counsel venture on assertions far 
more audacious and full of fallacy than they would dare to do on 
matters within the ken of the jury, and unfortunately are 
frequently able to enlist the aid of expert witnesses who presume 
on the want of knowledge of their audience, and co the 
fallacies of counsel in a way which they would be ashamed 
of doing before a jury of their professional brethren. For the 
above reasons we welcome any sign of a remedy, and we are glad 
to draw attention to the action of the London Chamber of 
Commerce, a body recently established under influential manage- 
ment, and which is striving to organise new systems of procedure. 
The first re is towards properly organised courts of arbitra- 
tion, which deal with the disputes of different trades in 
@ more satisfactory manner than is done by the so-called 
arbitration at present adopted; but from a communication 
made to the Santay by Mr. Ewing Matheson, C.E., one of 
its members, we see that the special need of a procedure 
for technical questions is also under consideration. It is 
evident that there is in London a large enough class of 
scientific persons, traders and manufacturers as well as _pro- 
fessional men, from whom could be drawn jurymen and as- 
sessors able to arrive at right conclusions in technical dis- 
putes. Such classes would share so much in the advantages of a 
new system when their own interests were concerned, that they 
could scarcely object to give their services when called upon to 
settle the disputes of others. The establishment of a proper 
system and the arrangement of its details will obviously demand 
much care and deliberation, and we are by no means prepared to 
Shere yah any very pancticable suggestion before 
the pu 


BRAKE SUCCESSES, 
Ir is one of the iarities of the brake question that the 
better the brake works and fuldle the object for which it bas 
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been applied, the less one hears about its virtues. Asa rule we 
have to wait for a serious accident arising from exceptional 
circumstances to find that the damage was greater or less accord- 
ing as the train was fitted with this or that form of brake, or 
with no brake at all. Three instances have recently occurred in 
which the quick action, so remarkable in the Westinghouse 
brake, has been the means of saving life and property. On the 
81st ultimo, as the 8°50 a.m. train from Brighton to Portsmouth 
was nearing Portsmouth town, the engine driver observed a 
detachment of artillery passing the level crossing close to Port 
Creek Junction, some 60 or 70 yards in front of him. The 
instant application of the Westinghouse brake, with which ev 
train on this line is now equipped, brought the train to a stan 
the engine just grazing one of the artillery wagons, and doing no 
e either to men or horses. On the 2nd instant another 
escape occurred on the same railway under peculiar cir- 
cumstances which might have ended in a terrible death, As 
the 8 p.m. train from London to Newh was approach 
ing Newhaven Harbour station, the driver saw a man 
upon the line, who it turned out had got his foot fast between 
the rails of a switch. The train was = brought to a stand 
by the Westinghouse brake only 2ft. from the terrified man, 
whose position was certainly not to be envied. The loss of a 
second, or even half a second, in the application of the brake 
would have been fatal to the trespasser. Our third illustra- 
tion is from Scothand, where an accident of an alarming character 
occurred on the 14th instant. When the 11.10 a.m. train from 
Bervie to Montrose, on the North British Railway, was about 
200 yards from Lauriston station, the engine suddenly left the 
metal dragging with it three or four carriages. The permanent 
way was displaced and the passengers shaken, but none of them 
sustained injury. The report adds that but for the timely appli- 
cation of the Westinghouse automatic brake the circumstances 
would have been very serious, as there is a steep embankment 
near the spot. No doubt incidents similar to the two first men- 
tioned are frequently occurring without anything being heard of 
them, and it maser, 2 wel. if there were a system of returning 
successes as well as failures to the Board of Trade. 


TRON AND STEEL RAIL EXPORTS, 


THE return of the Board of Trade of the exports of iron and 
steel rails for the first five months of the present year is one 
that proves conclusively the decay of our own iron rail trade. 
In the five months we exported only 13,379 tons of iron rails; 
the quantity for the corresponding period of last year being 31,000 
tons, and that for the same period of the preceding year being 
still greater. The falling off is most marked in the exports to 
the United States, and we now send very few iron rails to any 
one country. But whilst this has been the case, the steel rail 
exports of the present year are above those of the same period of 
the past year. The exports of steel rails for the first five months 
of the present year were 313,485 tons, an increase from 288,667 
tons for the corresponding period of the past year, and a still 
larger increase on the quantity for the preceding year's period. 
There was a decline in the tonnage of the steel rails sent 
to the United States this year, but to most of our other large 
customers there was an increase. The falling off in the exports 
to the United States was most marked, but the enlargement 
from Australasia, British India, and British North America 
more than counterbalanced it, with that of the increase—a very 
large one—to the countries that are not specifically named. A 
very considerable increase is shown in the exports of steel rails 
to Sweden and Norway, but none have been sent this car to 
Russia, Still, so far as the steel rail trade is concerned, there is 
nothing in the returns to discourage, but the contrary, for we 
are extending the area over which we sell our rails, and this is 
one of the facts that is of the utmost importance. The price of 
the rails is low, lower than it was a year ago, but as against this 
must be remarked that there has been a considerable reduction in 
the cost of the pig iron used, especially where this is hematite. The 
condition of the trade in some things is not so good as it wasa year 
ago, but there are orders in hand that will take some time to 
work through, and in that period, with cheap production and an 
enlarged area of sale, there will be probably an addition of 
moment to the orders that the manufacturers now have. 


AMERICAN PATENT FEES, 

In the United States only a single invention can be included 
in a specification, and it is very often extremely difficult to 
determine whether an inventor attempted to get in two or 
more. The examiners, however, as a rule, settle such questions 
by not giving the inventor the benefit of the doubt. The 
operation of the law places the American patentee at a consider- 
able disadvantage. For example, on February 5th in the present 
year Mr, Albert H. Emery, of New York, took out no fewer than 
nineteen patents for dynamometers, weighing and testing 
machines. Taking the cost in fees at £7 each only, we have a 
total of £133. But the whole could have been included in a 
single specification in this country, and Mr. Emery would have 
obtained protection for three years for £25 spent in Patent-office 
fees, It is much to be desired that the United States system 
should not be adopted in future British patent legislation, If it 
be, inventors will often have reason to regret that the present 
law had been altered. 


LITERATURE. 


The Student's Mechanics, By WatrTer R. Browne, M.A. C. 
Griffin and Co. 1883. 

Mr. W. R. Browne wrote in 1881 a series of papers on 
“The Foundations of Mechanics,” which appeared in THE 
Encineer. The present volume is the result of Mr. 
Browne’s re-study of theoretical mechanics initiated at 
that time. The papers published by us proved that the 
writer took very keen interest in the subject, and was 
determined not to spare himself the trouble of thinking as 
much and as long as might be needed in order to get at 
the root of the matter. He is convinced that mechanics 
is a purely deductive science, say like logic, because logic 
is the typical deductive science,and accordingly believes that 
we have only to think hard enough to obtain the whole of 
mechanical knowledge, provided, of course, that we always 
think correctly, that is, logically. This we think a 
somewhat dangerous doctrine, as it, at the very least, 
obscures the recognition of the principle that all 
mechanical science is founded on experimental and 
observational evidence. However, Mr. Browne states 
that the first principles are thus founded. But he 
seems to forget that so soon as mechanical science is 
weaned from the written page of the student, and becomes 
something real and concrete with practical application, that 
new experimental constants are required at every turn. 


For instance, it may be an interesting and important pro- 


blem in mechanical science to calculate the strength of a 
beam against breaking. So long as the student cares only 
for the formal solution of his problem, it may be very 
convenient: and very easy to write certain letters of the 
alphabet to represent certain data, values that are needed 
to form his equation. This may, perhaps, be all that the 
pure mathematician desires, but until these data are found 
by experiment or otherwise, the equation hasno real con- 
crete application or even meaning, and, in fact, forms no 
of physical science. We are of opinion, and Mr. 
rowne agrees with us, we believe, that mechanics, 
whether theoretical or applied, is not simply pure mathe- 
matics. At every point, in fact, there is a new appeal to 
our experience, 

The book too often de; from simplicity of statement, 
with the result of making simple things a difficult. 
For example, what is the advantage in describing “motion” 
as “a condition of bodies in which they are continuously 
changing their position in ,” instead of as simply 
“continuous change of position?” On the other hand, in 
places we find that a fancy for neat symmetry leads the 
author entirely astray. Thus, nothing could be prettier 
than the following subdivision of mechanics:—({1) Kine- 
matics, the study of motion apart from force; (2) statics, 
the study of force a from motion; (3) dynamics, the 
study of motion and force together.” But (2) gives an 
utterly fallacious idea of force, it bein ly utterly 
impossible to divorce the consideration of force from that 
of motion. In physical science there is no other meaning 
which can possibly be given to “force” than the rate per 
minute, or per second, or per hour, at which momentum— 
that is, quantity of motion—is transmitted from one por- 
tion of substance to another. Because opposite rates may 
co-exist and balance, so that the resultant exchange of 
momentum may be zero, is no justification for imagining 
that these rates of exchange or forces can be studied apart 
from the idea of motion. No such abstraction is in any 
real sense at all possible. 

We ate afraid that much of the same sort of confusion 
of ideas pervades the book. Thus we find a pocenae 
headed “ Measurement of Motion,” wherein the only su 
ject referred to is velocity—which, in mechanics, is quite 
different from motion. The next describes the 
‘“‘ Measurement of Forces,” without a preliminary word of 
explanation regarding mass or momentum! Itis explained 
that forces are to be measured by the accelerations of 
velocity they produce (!) with the mysterious proviso that 
“the things they act upon must be equal.” Further 
explanations regarding “ force,” of a still more astonishi 
nature, are found on page 12, where we are told that “ the 
forces of nature never cease acting; . . . . the symbol for 
time does not enter into the expression.” To make room 
for a preconceived idea, the compressive stresses between 
bodies impinging on each other are put aside as not forces 
but zmpulses; and moreover we learn that “ these cases of 
discontinuous forces are sv (discontinuous) only be- 
cause they have been specially so arranged by the 
power of man.” Mr. Browne happens, for the moment, 
to think of “the blows of a hammer on an anvil,” and 
forgets to think of the fall of rain-drops on the ground, 
of the fall of fruit from a fruit tree, of a wave on the sea- 
shore, or of an avalanche from the mountain side. Is the 
pressure of wind against a bridge “constant in time,” or is 
wind pressure not a “force of nature?” Electro-magnets 
are certainly for the most part “so arranged by the power 
of man,” but is the attraction of an electro-magnet not to 
be counted a natural force, simply because it is called into 
existence and thrown out of it again? After explaining 
forces, the author devotes a chapter to matter, the reason 
for this arrangement being that according to this treatise 
matter is composed of force. It is boldly asserted that the 
mass of a body is proportional to the number of points in 
it towards or from which attractive or repulsive forces 
radiate. Of course, this is abandoned as a practical method 
of measuring mass, owing to the impossibility of counting 
the number of such points ; but we may notice the excessive 
daring that hazards this statement without hesitation or 
qualification. 

We are heartily sorry not to be able to speak more 
favourably of Mr. Browne’s book, or to express more 
agreement with his peculiar ideas. In the more straight- 
forward strictly mathematical parts of the book we should 
certainly find more to praise, although we regret to say 
that we notice many pieces of fallacious reasoning scattered 
throughout the pages, But few, if any, of these algebraical 
portions are original, and Mr. Browne himself says that the 
only special claims he puts forward for the book are the 
completeness and thoroughness with which fundamental 
principles are explained and discussed. It is on this 
portion of his work, therefore, that he challen, criti- 
cism. We regret that ours must be adverse. The book 
finishes with a collection of axioms, definitions, and laws, 
and with an appendix of examples. This latter may be 
found useful to the student, 


ROBERT GRIFFITHS. 


WE regret to announce the death, on the 16th inst., at his 
residence in Ledbury-road, Bayswater, of Mr. Robert Griffiths, 
“the father of screw propellers,” as Captain Bedford Pim once 
called him. Mr. Griffiths was the son of a farmer near Bodfari, 
a parish in the vale of ne North Wales, where he was born 
December 13th, 1805. At a very earl he began to display a 
decided mechanical turn, of, a 
carpenter. After working for some time at Rhyll, he removed 
to Birmingham, where he found employment as a pattern maker, 
but in a short time he was enabled to start in business for him- 


self as a machine maker. In 1835 he took out a patent for a’ 


machine for making rivets, screw blanks, and bolts, and in 
the following year he patented, in conjunction with John 
Gold, a very ingenious machine for grinding glass. In 
1836 he appears as the patentee of a: nut-making machine, 
and in 1845 he patented another machine for making 
bolts, spikes, and rivets. The bolt and nut machines were 
highly successful, though the inventor himself, as often 
happens, failed to reap any very substantial benefits. It is stated 
that a Mr. Alcock, who took the rivet works when Mr. Griffiths 
left, made no less than £60,000 in a very few years, and we 
believe that we are correct in stating that Mr, Griffiths’ inventions 
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id the fouadation of the important nut and bolt industry of 
the town. From Bi he mi in 1845 to Havre, 
where he started an engineering Pp in 
conjunction with a Mr. La Bruyére. The concern for 
a time, and some work was executed for a railway then in pro- 
gress in the neighbourhood. Political troubles caused the busi- 
ness to fall off, and eventually the works were closed. Whilst at 
Havre his attention became directed to atmospheric railways, 
from which great results were expected at that period, and he 
took out two patents in 1845 and 1846 respectively, relating 


subject. He was associated in these ventures with 
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i grinding machinery. We 
—_ now arrived at the time when Mr. Griffiths commenced to 


screws absorbed 


at 
turbing the more solid water upon which the more effective por- 
tion of the screw should act. Further improvements in the 
screw were embodied in two patents granted in 1853. 
Shortly after this patent was taken out, Mr. Griffiths left 
Havre and settled at Bristol, where the first trials were made 
i It was also tried in London and 


i 


1 experiments were made by the 
Admiralty at Portsmouth with the Royal yacht Fairy, to which 
one of the new screws was fitted. In June of the same year the 
Peninsular and Oriental Company took the invention up, and 
made experiments with it on the Cadiz. The details of these 
experiments will be found in the Mechanics’ Magazine of the day. 
As an instance of Mr. Griffiths’ ceaseless inventive activity we 
may mention that whilst at Bristol he found time to devise and 
patent an electric hair brush and comb. About this time he was 


improving his screw propeller. His next move was to Chester, 
and thence, shortly afterwards to Rhual Issa, near Mold, where 
he became the principal proprietor of a colliery, and commen 

the manufacture of paraffine oil from shale. This enterprise 
was not successful, being ruined by the large importations of 
crude petroleum America, and Mr. Griffiths retired from 
the concern a considerable loser. He returned to London again 
and peller, his numer- 
ous improvements being duly recorded in the patent lists. 
During the later years of his life he turned his attention to 
methods of protecting screws; and his “protector” was tried 
on the Bruiser at Plymouth, in 1875, with very satisfactory 
results. It formed the subject of a paper in the 
following year. It consists of two concentric rings firmly 
attached, the larger one being in advance of the smaller. They 
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entitled “The Screw Propeller : What it is and what it ought to 
i of Griffiths’ Improved Patent Screw 


importan 
It is to be hoped that a fuller 
by those who have been more closely associated with him. 
- Griffiths leaves a widow and a son, the latter of whom has been 
for some time connected with his father in engineering pursuits. 


. J. Imray, M.A.; Messrs. C. D. Abel, W. Brookes, W. Carp- 
mael, W. , A. V. Newton, W. Spence, W. Lloyd Wise, and 
. G. Hardingham, hon. sec. The object of the deputation 
was to submit to Mr. Chamberlain’s consideration some suggestions 
with regard to the Patents Bill which the Institute had adopted, 
based upon their professional experience, of the leading firms 
of patent agents in the United Kingdom. The — ~— 
of the 


. by the deputation were as follows:—That the 


Patent-office should be a capable and accessible official; that, as 
the time of the law officers was at present so fully occupied as to 


should not be a matter for the decision of the Examiner; 
that power should be given to an aa or patentee 


of their British patents. Mr. Chamberlain assured the 
deputation that their suggestions should have his fullest con- 
tion. He to introduce into the Bill amendments 
the points brought before him except the 
practically be constituting a new court. 
The question of giving the Comptroller wer to decide in the 
first instance, but subject to appeal to Law Officers, should 
pave bis careful attention. 
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PUMP AND EXHAUSTER HOUSE, SHEFFIELD GASWORKS. 


MK 


In our last impression we referred to the ing of the Insti- 
tute of Gas Engineers at Sheffield. Am cere d places visited 
by the members was the works of the Sheffield United Gas Com- 


eight new boxes 35ft. by 19ft., which have given 


\ NO 
connected, the improvement of the screw propeller, his first y Lf i ( ANN 
patent being dated September 18th, 1849. We understand that 
some of his early experiments were directed to the determination \ 
of the loss of power which would ensue by increasing the size of | 
the boss for the purpose of giving additional strength. To his 
surprise he found that no such loss as he had anticipated took ARN) 
place, and this led him to a discovery which was totally opposed , AMM} 3 | | 
to all the then received notions. The experiments were made in 
conjunction with Mr. Bovill, who, in July, 1852, read a paperon the \ i} 
subject before the Institution of Mechanical Engineers in Birming- if A) ae \ { 
ham. Instead of continuing the blades of the propeller down to | comer] oo) a 
the shaft, and boss as small as possible, one-third | 
of the diameter was filled up by a sphere. In the experiments jp Pe =>. 
which Mr. Griffiths and Mr. Bovill made it was ascertained that 4 =>. 
' the centre part of the blade of the ordinary == y A >. SY 
20 per cent. of the power, without having any propelling effect, 4. ZA a” _ mS 
pi ing nearly in a line with the shaft, the Zig — a 
being when working to hurl the water off by its flapping and 
employed by Messrs. Swayne and Bovill, at Briton Ferry, to AL \\ ‘ 
superintend the rolling of a particular kind of wrought iron chair ad WAN 
or sleeper for a foreign railway in which they were interested. | WS 
In 1853 he came to London, and for ten years or so he resided | Wak al 1 
PLAN 
are fastened at the top and bottom to the screw frame, so that ~ \ 
the forward edge of the smaller ring is opposite the middle of IK WN 
the propeller. Experiments have shown that the efficiency of a \“ - : IN 
screw propeller is increased by this “ protector.” NS (@) 
Mr. Griffiths has contributed several to various societies, \ 
Royal United Service Institution in April, 1881, on “Recent = 
Experiments in Screw Propulsion.” In that paper he enlarges 
upon the im; ce of placing the propeller a considerable dis- | Hof | 
if pi | | 
Propeller, with its Recent Improvements under Patent No. 319, | | lo 
February 20th, 1858.” NN 
Such is an imperfect and somewhat superficial sketch of the | \N SAW 
career of a very remarkable man, whose inventions have exercised | KS Se eg ie \\ 
TAR PUMP 
SSG 
Tue Parexts Brut.—Yesterday —Thursday —afternoon the 
: President of the Board of Trade received a deputation from the | NN . WN 
Council of the Institute of Patent Agents. Mr. Chamberlain was IN \ 
accompanied by Mr. John Holms, M.P., and Mr. Farrar, of the INN ~ 
Board of Trade, and there were present, amongst others, the INS ~ 
ident of the Institute, Mr. J. H. Johnson; the vice-president, INN NN 
4 \N 
AMMONIACAL LIQUOR PUMPS WATER PUMPS 
= ti | \\ 
impede seriously the progress Of pave’ ING 
them, the duties proposed by the Bill to be assigned to them should =|" ‘|= (2) © Gal © INS 
be imposed upon the controlling authority of the Patent-office \ 
itself; that, as claims would often not be defined in a pro- \\ haw 
. sent, postponed to later stage; e question as _ SS BW WN 
the Register of Patents should be maintained in as full a form as 
at a and finally, a new clause was ay coo to avoid the 
. ; of the publication of their 8 their work and worn out, an engines um) e same— 
pany, of w. r. J. T. Key is the engineer. ort time since | in fact, the engine-house and all it contained a pe Anam and 
the company decided to remove three old purifying houses and | taken down. ‘These were replaced with a new house con- 
erect new, the purifying plant being too small, having only 2} super- | taining two combined engines and exhausters equal to 200,000 
ficial feet area per 1000 cubic feet of gas made, instead of some- | cubic feet per hour each, made and fixed by Gwynne and Co. 
thing like 10ft. superficial. The company therefore took down | The old pumps were replaced with six of Hayward Tyler and 
the three old purifying houses and eight boxes, erected a new as 
hoyse with revivifying floor ghove of over 1000 square yards, and | engravings, of these pumps are employed for pumping 
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ammoniacal liquor, two for pumping tar, and two for i 
into a tank for the general supply of the works, which £ =r sen 
produce six million cubic feet per 24 hours. The pumps hav: 
steam cylinders 12in. diameter and 12in. stroke, the pumps bei 
8in. diameter. The tar pump forces against a head of 50ft., an 
like the other pumps, lifts 12ft. It delivers about 6000 gallons 
of tar per hour, the speed being of course much less than when 
pumping water with similar pumps. 


TABLES FOR RAILWAY ENGINEERS, PLATE- 
LAYERS, &c., 
By ©. BALDWIN, 
Tux following are the radii of some of the curves to be found on 
railways. The radii are in chains, &c., with their equivalents in 


feet. 

Table No. 1 shows the ver. sin. or offset in the centre of a 
66ft. chord. This table will be found useful in getting at the 
radius of a curve in order to give the required tilt to the outer 
rail, A 66ft. chord is taken in preference to a 100ft. one, on 
account of bulk in carrying ; a 66ft. tape could also be used if 
the cord was not handy. Table No. 2 gives the ver. sin. or 
offset in the centre for bending a 30ft. rail. The London and 
North-Western Railway, Midland Railway, Great Northern Rail- 
way, Great Eastern Railway, North-Eastern Railway, and 
North London Railway, now all use a 30ft. rail, and the Lanca- 
shire and Yorkshire Railway and the London, Brighton, and 
South Coast Railway companies are adopting rails of this length. 
Table No. 3 gives the super-elevation of outer rail for the 
running of trains at different speeds. Fifteen miles per hour is 
taken as the average for goods yards, &c., twenty-five ,miles per 
hour for goods trains and on slow roads, forty miles per hour 
for ordinary passenger trains, and sixty miles per hour for first- 
class express trains. The su levation given should be 
attained at the tangent points of the curve maintained the 
whole length, the outer rail being raised the required amount at 
each end of the curve by a grade of lin. in 100ft. Some plate- 
layers only give three-fourths of the required tilt at the tangent 

the curve, and the full tilt in the centre of the curve. It is 
also advisable to reduce the speed than exceed 5in. super- 
oo On sharp curves the gauge is increased 

in. 


Table No. 1. | No. 2. Table No. 3. 
> 15 | 25 40 60 
MYs|ch'ns| Ft. | Ft. In. | In. | | | | 
8 | 198 2 | | Th | 4h | 
200 | 2 | 8H | Ts | 4} 
3} 231 2 | 4% | | 
250 2 | 2% | 58 | sy 
4 | 24 | 2 | Of | | 
4h 297 1 | 10, 433 233 
300 1 | | 249 
5 | 330 1 | 7 | | oy 
850 1 | 633 | 4 
54 | 368 1 | 6% | 38 | 
6 396 1 | | | 
400 1 43 2h 
429 1 | 3% | | 
450 1 8h 
7 462 1 24, lit 
7h | 495 1 | | 28 | | 43 
500 1} 1% | 28 | Mt 3 
8 528 1 | 0 23) | lye | 448 
8} ser | — {1193 | 
9 504 |ll 23 | 334 
600 | — | 1092 | 243 | 1393 | 
627 | — | 10%, | | age | 
10 | 660 | — | | 2% | | 
700 — | 48 2 ly; 33 
ll 726 —|9 14g ly, 8} 
12 72 | — | 8} 198 | 1, | 233 
800 | — | 8% | ly | 
13 | | — | 4 1 3 
900 | — | Tt | lis | 28 
| — | | ME ag | 
15 990 | — | 6 | lis | 
1000 | — | | 148 
16 | 1056 | — | 6% | 14} 48 | | 
| | — | 53 | 2 | | 58 
18] mss | — | Sb | We | | | 
19 | 1254 | — | 5% | 488 
4] 2 | 1320 | — | 433 | 14% | 188 | 
1500 | — | 4 4%] fe | | 
2% | 1650 | — | 8%} lys | 
§ | 30 | | — | 3% # Yo | lve | 
2000 | — | 3% it ve | 1% | 8 
85 | 2310 | — | | | | | 
2500 | — | 2% | 
4 | 40 | 2600 | — | 248 | | 
45 | 2970 | — | | 
| 50 | 3300 | — | Ys # | 4a 
3 | 60 | 3060 | — | 1% — | WE | 8% 
400 | — | | 
4500 | — | 148 ts - | 8 
| 7 | 4620 |] — | |] — | & | | 
5000 | — | | — | We | 
5280 | — | — | | 2% 
5500 | — | lis + - vs | | 
50440 | — | # 1 
6000 | — | lk #]1 2} 
14} 100 | 6600 | — | 1 | # | 


EARTH-SHOOKS IN THE BUKOVINA.—Austrian papers tha’ 
& mountain in the neighbourhood of Czernowitz, in the vina 
gsi ptoms of disturbance. The ground 
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THE PROBLEM OF FLIGHT. 


«cnet sustain and translate themselves in the air in two | ing 


c | contrasted ways. One method may be termed the active 
wing i i 


and they can move in air either against the wind, or with it, or 
obliquely to it, in any direction, in either a horizontal plane, or a 
vertical one, or on any degree of inclination between these. They 
ony during a calm, when there 


no 

All birds can thus employ muscular force from within themselves 
to effect flight—the large as well as the small varieties ; and this 
active winged feature has been recognised, commented upon, 
explained, treated <cpeeentanr with instruments of ision, 
and men have devoted themselves to imitate this method to effect 
the same purpose—that of travelling in the air. 

The other method—that of the passive, or fixed winged—is where 
the bird does not employ muscular force, but with rigid extended 
pinions, in which there is no motion, sustains itself against gravity, 
and is ted in any di-sction, independently of the direction 
of the wind, or in a dew <:lm, in all respects—with a single 
exception—doing what can pe done with active wings. They 
cannot stand in a fixed place during a calm. With this exception 
poe perform all the movements which can be accomplished by 

ve 
kinds, such as cranes and vultures, and do not inhabit — 
common to man in great numbers as do the smaller, active-winged 
kinds, They become very shy where they are in contact with man, 
and only act in natural, unconstrained ways at great heights or in 
inaccessible places, where their movements are difficult o' 
tion. Not so in their native haunts, or where they know man in 
some other réle than as a destroyer. Here they are found in 
bewildering quantities. Their habits can be studied at leisure, and 
by the use of a little ingenuity which egregiously deceives, but does 
not injure, the feathered denizens, they can be made to exhibit all 
the peculiarities of the Seeporny Sessee with no less plainness 
and ease of observation than can be found with the active-winged 
birds. No one doubts Sree of the latter—their flight 
in all conditions of air, windy or calm, their rising, or falling, or 
ing in any direction at will; nor can any one doubt the per- 

ormances of the fixed-wing varieties when seen under equally 
favourable circumstances. ere is no more doubt about the one 
than the other; yet the latter is unrecognised by the scientific 
world, or only doubtfully admitted, while no one, so far as my 
knowledge extends, tries to imitate this method in artificial flight. 
There seems no use to continue this state of things. The facts 
belonging to the fixed-wing method should be no more doubtful 
than the other. 

To get a full understanding of the whole situation a few words 
of a gg a se character are needed. The coast of Southern 
Florida, bordering on the Gulf of Mexico from Tampa Bay to the 
be called a sand bank a stunted 

wth of pine, palmetto, and mangrove trees, and bushes, totally 
Featitute of hills In the rainy season the water will stand over 
the whole country, generally ing, from the bay to the capes 
entirely across the peninsula, the immediate banks of creeks and 
the Gulf beaches only excepted. There are no harbours. The 
mouths of the creeks are obstructed by long sand flats, while the 
coast waters are shallow, often at a dozen miles from land no more 
than as many feet in depth, while the bottom of clear sand is 
always visible. The coast is lined with long narrow keys, with 
between connectin; _= Gulf with the bays between these 
eys and the main land. ese bays stretch out to many miles in 
width often, but in the main are less than a mile wide, and consist 
in sand flats covered a few inches at high tide, with meanderin 
channels through them 5ft. or 6ft. in depth, interspersed wit 
eys 0 and en' e pass le, 
which carries of water into the Lestions, the deepest entrance 
on the coast south of Tampa Bay. these flats and through 
these tortuous channels the tide ebbs and flows through about 
18in. in height, a mild elevation, typical of the whole country, 
for Southern Florida is violent in nothing. All these quiet 
waters are inhabited by a teeming multitude of fish. in 
the creeks, in the po ody the Gulf, and in the rainy season over 


the whole land. fish—from the egg up—in all stages. 
Mullet of two ds when adult to — of two hundred, 
stingarees, , and a host of edible, poisonous, curious con- 


trivances that swim the water, have here their abiding places. The 
human population is very limited. The land is le to all but 
air plants and a tough fibrous vegetation with small tops and pro- 
digious roots; and unless one can live on fish, existence has its 
drawbacks, ‘The climate is delightful at all seasons, and hence a 
state of things exists which might have been cted, for 
the bird life is as multitudinous as the fish life, provided 
the creature is so made as to be able to catch a fish or 
steal one, or not being particular as to the freshness of its 
diet, co’ eat one found dead. Any bird endowed by 
nature with a pair of legs long enough to wade in a few inches of 
water, as the cranes and herons, or with feet webbed to the ability 
of swimming as the pelicans and cormorants, or that could dive 
a fish with a fair chance of capture, as the various fish hawks, or that 
could command the travelling resources of the air to steal a meal 
from some weaker creature, like the man-of-war hawk, or could 
eat a dead fish with preference for the savour of decomposition, 
like the turkey-buzzard, would be likely to live and thrive in a 
country like this ; and so they do. .In March they would select 
some bush-covered pond in the interior, build their nests by the 
hundred, and bring up an innumerable colony of young fish 
devourers for the next campai During the summer and winter 
or and wi ess ja and sq’ 
— a ai Peettall and leave with the dawn to war on the 
y 
In addition to the supply of birds, the level country, the mild- 
ness of climate, and the scarcity of man, the atmospheric con- 
ditions were all that could be d of one bent on observing the 
birds. For months continuously a dead calm would prevail at sun- 
rise and last often until the middle of the forenoon, when a gentle 
breeze would set in from the Gulf, and continue into the night 
with varying intensity. In October would occur gales lasting a week, 
and during the winter the “‘ northers” and “‘ nor-westers” would 
give a lively wind for days bey art Nothing could exceed the 
tleness of these sea-breezes during the calm seasons. The whole 
ly of the air seemed to move in one homogeneous mass, and even 
when the flow at the rate of ten or twenty miles an hour, it 
seemed less agitated by gusts flows than I ever elsewhere 
en 
such a country as this, one who was possessed a li 
secrets, might, in four or five years of pretty t effort, di 
or. 
In the array of fish-eating life above noted, two species 


were 
t | habitual dwellers in the air—the man-of-war birds and the turkey- 
I i - y 


The others preferred to prosecute the business of their 
lives on terra firma, but could, with few exceptions, sustain them- 
selves on fixed wings when occasion called for such action, Both of 
the former species were he her along the coast for three hundred 
miles, getting larger as ved 


south ; the habits of the 


observa- | beach in 


bussards being the best for observation: ‘These bird ware 
7ft. in alar dimensions, weighed six or seven pounds, and exhibited 
about five square feet of surface. It will be seen that they were 


fine our attention to what can be seen almost any of at vs | 
locality on the coast, from Tampa Bay to the Capes of i 
constant habit of the buzzards was standing over the inside beaches 
on fixed wings almost the entire day during a western breeze. One 
might — the wind had an upward trend on approaching the 
shore, e land was certainly some 2ft. or 3ft. higher than the 
water, and the air at this point would have something of an 
ward curve. If the birds could only stand in cue isisilirenas 
shore line it might indicate that they were assisted by this upward 
trend. But it is indifferent to them where they stand, either a 
hundred yards to sea or the same distance to land, or directly over 
the shore line 20ft. high or 200ft. high, or 2000ft. high made no 
difference at all in their movements. In time of still weather 


the supply of fish would become scarce and the birds h aap 
could always ict from their movement where a fish 
was cast upon the outer beach three miles away. The 
birds would become restless, until the most sanguine would 
start for the carcass; then ther and ther w and 


‘ould go, 
finally every onedeparted. How did they eit? Vibrate their 

i with increased velocity to 
as they moved against it? In no instance did they ever do so. 
They were floating in the air at heights of from 10ft. to 200ft.— 
say fifty birds—some directly over the shore line, some over the 
land, some over the waters of the bay. The wind was 
moving at the rate of ten miles an hour, and they had been in that 
same locality for five hours on motion! oe flexed, as 
was their constant habit. The only movement e was to e 
the wings to their full extent when they instantly darted into the 
wind with a velocity which carried them over the three intervening 
miles to the outer in as many minutes. 

Ihave seen them start many hundreds of times, have been on 
the bay in various places and seen them pass, and have been on the 
the vicinity of the ca and seen them arrive, and until 
they prepared to alight their pinions were motionless, without an 
exception. Some of them would arrive at the same height as they 
8 when starting; some would start at high elevation, and slant 
downward; some would start and slant upwards, and, arriving too 
late, would return without a taste. It makes absolutely no differ- 
ence to these birds what direction they go. I have seen them 
ascend perpendicularly upward to the — of a mile while facing 
a breeze, without once moving a wing, move in all conceivable 
directions with indifference. The last birds to go in the above case 
were always in the greatest hurry when they did start, and their 
emotions getting the better of their discretion, and interfering 
with the automatic precision of their muscular tensions, they were 
in an instant capsized, and sometimes struck the water before being 


able to right themselves. 
i 


iim oth th shar’ penetrating into the 
other, and the porpoises ing 

channels of the bay at high tide, made havoc with the smaller fry. 
Sometimes a wounded would seek a hole and there die, and in 
due course rise to the surface and be stranded on the flats at low 
tide. ‘The buzzards would be in — the water to recede, so as 
to give them a foothold. I have seen a hundred birds mile from the 
nearest land standing on the breeze on fixed wings waiting for the ebb 
of thetide. I bore a remarkably good character with them, never dis- 
turbing them, assisting them whenever I couiddo so, and wason very 
good terms with them. I have waded under them when they were 
on food intent, and stood within 10ft. of them hundreds of times 
far out in the waters and flats of the bay. While there I have 
often witnessed other buzzards ing from the beach on fixed 
wi with the wind, and others going out to the beach in a 
imilar manner against the wind, and others crossing at all angles 
and at all heights in the air. In fact, it was a rare thing to see a 
buzzard move its wings when it wanted to go anywhere. They 
could make far better time on fixed wings. But it made no 
difference in the travelling capacity of these birds whether there 


g 


they go with far greater velocity than against the wind. 

usual, the last to go are in the greatest hurry, and misha 

frequent. They will stretch their wings before attaining sufficient 
velocity, when they go down at once, and become active to get up 
again and get a fresh start. Sometimes after starting they take a 
bend downwards before getting the required velocity. I have 
often stationed myself beside a carcass to await their arrival in the 
morning. They came from every direction, and always in the same 
way on fixed wings. Some of entire calm hundreds of the 
birds can be seen in the air on fixed wings in all directions. They 


ey 
ighting. Their feet and legs are ridiculously small and weak, but 
pape a splendid development of wings and and they 
steal for a living. I never saw one of these birds take a fish from 
the waters. The rear edge of their extended wings is longer iz 


waters of the ys two hundred days in the year, and I have never 
observed a wing motion while they were thus lying upon the air. 


one adequate to the case. No supposed upward whirl of currents 
of air do, for the phenomena of sailing are exhibited to perfec- 
tion in days of dead wn. 
in motion of subjacent strata of air will answer, for ‘7 uncovering & 
lirecti ons, and 
on 


doubt—the multiplication table, for instance; and this thing of 
— oe to belong to this category. a can each be 
verified at will, and they always give the same ts. . 

I have elsewhere given a solution of the whole subject of soaring 
which has up to this time stood secure against criticism. Inde- 
pendently of any theory of flight, however, there are certain facts 
which might be overlooked, but which only require to be stated to 
be admitted, and which make the paradoxical character of flight 
less marked. Take the case of a buzzard standing in one place in 
a breeze, one of the most common exhibitions of these birds on the 
coast of Florida. Assume that the air is moving in a horizontal 
plane at the rate of ten miles an hour. One matter to be thought 


about is the a delicacy of the equilibrium. Whatever 
the factors may be w: are concerned in t, it is evident that 


| (We 10 THE EDITOR. 
‘¢ do not hold ourselves responsible jor the opinions of our 
e enough to be viewed cri 
pee ith these preliminary remarks, which time and space forbid : 
Po continuing, let me go on to the phenomena exhibited by these soar- 
creatures, and omitting all special or unusual exhibitions, con- 
creature employs musc orce to beat the atmosphere with 1 
and in this way overcome the weight of its body and the 
riction of the air. Humming birds, meadow larks, quails, 
swallows, and multitudes of familiar birds are examples of this 
method. They are about us everywhere, can be seen at any time. ; 
was any 
dead calm. Irepeatedly mortified the flesh by getting out of Ded ; ; 
with the first streak of light and posting a near a dead pine, 
which served as the roosting place fora colony of some —_ of 
these birds for a number of years. They do not like to travel in iy 
the night, but will move early when a breakfast is imminent. 
Should they scent the morning air favourably, one by one they will ; 
leave the perch by the usual fispping of wings to get a start and . ay 
some elevation, and then, stretching their pinions as awa ; 
| | over | ; on | | upon | air | 
circling round and round, spending the entire | in one locality. : 
Space will not permit me to note the transcendent feats of the : 
man-of-war hawk. These banditti of the air are certainly splendid 
proportion to e it | e extent ce 
any other species known to me, and their power over the air 
gran to Phew can he seon floatine he heicht o mile over the 
suDmMIt th call snd To! 
lines centreing upon a dead body, and is it so made up in reference 
to all carcasses? There need be no question in regard to the 
stillness of the air. On all days when there is no perceptible / 
current the fixed wing process can be seen. On some of these days 
it is presumable that there is really no wind. On many of them a 
gas bag or hot air balloon would ascend thousands of feet vertically, 
while I have seen from the lantern of Egmont Light, at theentrance 
of Tampa Bay, buzzards passing to and fro on fixed wings fifty 
feet beneath me, when a handful of feathers thrown into the air 
would rest at the base of the shaft under the influence of gravity 
alone. There are some things about which there is no reasonable 
out in wide and deep chasms, Most of the houses of a village on 
the spot—Kuczumare—have fallen down, 
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the force of air in motion is utilised by the bird mechanism to 
counteract gravity and its own friction on the surfaces e: to 


it, until they precisely balance each other. A certain condition of 
weight, position, inclination, extent of surface, shape of surface, 
, on the of the bird, may be assumed to be the maximum 
for flight. is maximum would serve to carry the creature 
through the air with the a velocity. In the case in 
point the maximum is departed from just enough to support the 
anism in a given current of air in one Now 
the maximum is evidently a differential result of the opera- 
tion of many factors, and the movements of the bird are deter- 
mined by the composition of these — If the _ ition 
was @ maximum against gravity, and to precisely ce 
friction, the course of the bird would be vertically upwards. 
If the composition was a maximum tes friction, and to pre- 
cisely balance gravity, the course would be horizontally against the 
air. And so of every direction of motion. That the bird could 
project itself near = § on fixed wings is no marvel, vided its 
ability to stand in wind at all is conceded. How much more force 
does it take to bring a cork to the top of a vessel of water than it 
does to get it half way to the top? As the bird stands in the 
sup) case, it has no weight, and no friction. What I mean is 
this ; su; the bird to be deprived of all sense except the auto- 
matic alike ity to preserve equilibrium, and that you proceeded to 
spply to ascertain its weight. How much would it 
weigh? Su 


all where lightness is desired. Perhaps the next attempt is made 
in steel, with a result more disappointing than ever, and that ill- 
used material, as I have too often found when advocating its use, 
is for ever discredited in the eyes of the disgusted proprietor. 

As there is no difficulty in making a ‘wg wef designed steel cage 
which for any given weight of coal to be lifted shall be from 25 to 
50 per cent. lighter, and shall cost no more than an iron one, it is 
surely time state of things which I 

lescribe, and which, as every mining inspector knows, is only 
common, should cease to exist. W. Sitver HALL. 

39, i n 

June 16th. 


CHANNEL BALLOONING. 

Srr,—With reference to recent attempts to cross the English 
Channel by balloons by Colonel Burnaby, M. L’Hoste, Mr. Powell, 
and others, it may be remarked how much more difficult it appears 
for these aérial cars to be wafted over water than over land, even 
of a less distance across. 

It would seem that balloons generally sink down when passing 
over the Channel waters, notwithstanding they started high up on 
leaving the coasts. This may be due to the air over the water 
being rarer and lighter than over the land at the time of ascen- 
sion, in consequence of the vapour rising into it from the sea 
vege on Sy as it would be generally fine weather then that would 


that you applied the balance to drag it against 
the wind, how much power would it take? Would the force 
required in either case be great enough to be measured ? 
ppose that the atmosphere reached to the height of a hundred 
uniles, and that it was flowing in a perfectly homogeneous current 
through its whole extent with the same density and velocity, and 
in all respects identical with its condition at the position of the 
bird, and that you placed your finger under the creature and 
— it upwards with the force of a single ounce, would it not 
carried at once to the top of the atmosphere? Bear in mind 
that the phenomena here presented are totally different from that 
of a fish floating in water, a balloon in air, or of a body of any 
kind immersed in a fluid as heavy as itself. These are illustrations 
of statics, while the floating bird is a very interesting instance of 
dynamics, of a body in the of pure force, from which weight 
and friction have been 

Permit me to ask another question. Given the bird floating in 
the wind as above described, then suppose it passes to the front, 
say ten miles, how much greater expenditure of force is required 
to effect the translation over the teu miles than to sustain the 
body in one place without motion? Does not the application of 
distance, as measured over the earth’s surface, to the phenomena 
of soaring birds lose its significance? 

Again ; is not the statement of the bird standing in the wind in 
this case a statement of the entire quvstion of flight on fixed wings? 
In every instance, in all conditions of flight, it is essential that the 
wind be blowing against the bird. Whenever the bird moves with 
the wind it travels faster than the air current. When it moves in 
stillair the wind is virtually blowing against it. To travel in still 
air requires conditions identical with those for standing in a breeze. 

In all the observations of soaring birds made by myself through 
Many years in a large scope of country, and upon very many 
different species, I have never seen the phenomenon of a bird 
standing in one place on fixed wings in a calm. Neither have I 
ever seen a bird moving on fixed wings in air, when the wind was 
not blowing against it, without it was either losing speed or descen- 

ing. Now there seems to be no difference in these two statements ; 
to wit, first, the phenomena of soaring is the result of wind 
moving uw an inclined plane ; and secondly, it is the result of 
inclined aoe moving on air. I. LANCASTER. 
Chicago, Til. 


LOAD AND STRAINS ON COAL WINDING ROPES, 

_ Sin,—I have pleasure in giving the following facts in corrobora- 
tion of the statements by Messrs. Stokes and Longden, quoted by 
you on page 451—June 15th. 

Some years since I had a winding broken about 3ft. above 
the cap, in the act of ra‘sing the ed cage from the props ; in 
fact the cage was raised, and fell about 2hft., as nearly as could be 
estimated. The weight of cage, tub, coal, and chains, with the 
cap and piece of bro! rope, would be 75 or 76 cwt. ; the weight 
of rope suspended in the shaft 32 cwt. ; total, 108 cwt. The ro 
was a flat one, of iron ie: Rowing from 43in. to 4}in. wide, 
60 tons and 50 tons, and a safe working 

of 136 cwt. and 112 cwt. at the upper and lower ends re- 

ively. It had only been in use a few weeks, and there was no 
sign of any flaw at the point of rupture. After the torn end was 
cut off, and the rope re-capped, it continued to do its work satis- 
factorily for the full average life of the ropes at that pit. The 
engine, although a single cylinder one, was remarkably easy to 
handle, and the engine-man one of the steadiest and most skilful 
that Ihave known. The rate of winding, though smart, was not 
excessive, the run of 202 yards being e in 30 seconds, and the 
three-decked cage changed’in 30 seconds; or, allowing for 
occasional delays, say 55 runs per hour. 

At first sight the rope might have been e to break at the 
top end, where the actual weight to be li was nearly 80 per 
cent. of the theoretical safe working load, rather than at the 
bottom end, where the weight was only 68 per cent. of the theo- 
retical safe load; but when it is remembered that the 32 cwt. of 
rope is already in rapid ascending motion before the “snatch” 
comes to start the 76 cwt. of cage, &c., into motion, it is apparent 
not only that the rope actually did break where the severest strain 
came upon it, but also that that strain is very much nearer to the 
actual ing strain than is commonly supposed. 

A mere record of facts, such as the above, is not of much value 
unless it leads to the suggestion of some improvement in the 
appliances, or in the method of using them, calculated to obviate 
similar accidents in future. One such suggestion, and the most 
obvious, is the substitution of steel for iron ropes, giving, with a 
rope of the same weight, an increased strength of some 50 
cent.; but of course at a considerably increased cost. To employ 
a stronger, and consequently heavier iron rope, would have the 
effect of striking an up-hand blow with a heavier hammer than 
before. Again, it is doubtful whether, for pits of moderate depth, 
the advantages obtained by a tapered rope are not purchased too 
dearly by at the bottom where, we have 

seen, the greatest strain comes at the moment of starting. 
Now where the suspended weight of rope is counterbalanced by a 
tail rope—which, as I pointed out at the Leeds meeting of the In- 
stitution of Mechanical Engineers, in A’ last, can probably be 
economically applied in cases where the depth does not exceed 500 
yards or th uts—the weight on the rope is constant at any 
stage of the winding, and consequently a parallel rope is the right 


But perhaps the most important point of all is to diminish, as 
far as possible, the dead weight snatched at by the rapid start- 
ing of the engine, and this can only be done by using the lightest 
ae ae trams and cages. In the instance above given, if the cage 

been of steel, instead of iron, its weight might probably have 
been reduced 30 per cent. or more—and I could point out instances 
where a much greater reduction has actually been effected—thereby 
reducing the total weight to be snatched at, i.¢., coal, tubs, cage, 
and chains, by about 12 per cent. But while cages are only too 
often considered as a convenient stock job, on which the 
colliery smith may advantageously employ the odds and ends of 
his time, and expend such bars of iron as he happens to have no 
other use for, while they are too often commenced, continued, and 
finished without any harmonious design or plan, but by the addition 
of one part after another, each fulfilling its own object, and adding 
to the total weight, but not contributing to the aggregate strength 
of the structure, while some of the parts most severely strained 
are too often weakened by injudiciously placed bolt or rivet holes, 


d, and the sun shining. In the air on the land there 
would be then less vapour, as the winds taken advantage of for 
vection, would be land winds only, and therefore be denser, from 
the ter difference of ific gravity, and give ter support 
to the balloon. The winds over the Channel would therefore be 
ascensional from the sea, and draw in air currents to them from the 
land, and the land wind probably on one coast would be different or 
opposite to that on the other coast. 

t is highly likely, further, that the machine itself would become 
loaded with a film of moisture over all its silk, and nets, and 
cordage, and car, and therefore, from this additional weight, become 
still less capable of being borne up by the moist sea air. It is 
sufficiently remarkable to voyagers aboardship how soon every sur- 
face on deck and in the cabins and saloons becomes covered by 
damp, and gets clammy and moist to the feeling of the hand, after 
leaving the port of departure. It should therefore be requisite for 
the aéronaut always to take with him barometer and thermometer, 
wet and dry, to ascertain all the varying states of the atmosphere 
he is to pass through, and to navigate his vessel accordingly. 

e speci vity of the air was diminishing, especially if the 
readings of the dry and wet bulb thermometers closely approached 
each other. The records of the observations of the thermometers 
at sea frequently show differences of only 2 deg. or 3 deg. between 
the dry and wet bulbs, of the dew point permeating to 1 deg. or 
2 deg. of the temperature of the air, and of the figures of humidity 
reaching to 90 deg. It is presumably to be inferred that the best 
course, then, would be to ascend still higher up, so as to reach a 
drier atm ere, far removed from the ] influence of the 
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fully, as he ‘‘ assumes” the down haul at 30 tons = 15 tons on each 
leg, instead of 10}, This makes the difference between his result 
and mine. 
In conclusion, I think I may say that “‘ Reader” will find my 
figures reliable, E. M, R. 
Near Walsham, June 18th. 


THE VENTILATION OF THE METROPOLITAN DISTRICT 
RAILWAY. 

Srr,—After reading the leading article in your valuable journal 
of 15th inst. anent « Metropolitan Railway Ventilation,” it occurs 
to me that a thorough condensation of the steam of the locomotives 
might be attained by the adoption of Ramsbottom troughs between 
the rails to change the water in the engine tanks. A little 
ingenuity would soon find a way for adapting the scoop arrange- 
the existing tank engines, 8. H. 


OONTRAOTS OPEN. 


BoIzers are required for the Bombay and Baroda Railway. The 
number of boilers required is five, with fire-boxes complete, in 
accordance with specification and drawing, page 470. Barrel 
dome, fire-box, casing, and smoke-box tube plate, and all angle iron 
rivets and stays to be made of best Lowmoor iron. The barrel to 
be made telescopic and formed of three plates, transverse joints to 
be single rivetted, longitudinal seams are to be butt jointed and 
have inside and outside strips, and to be double rivetted, placed 
above the water line, the middle plate to be eg ope by a 
plate rivetted on the inside under the dome. The tube plate tobe 
attached to the barrel by a ring of angle iron, bored, faced, and 
turned edges rivetted to both. The dome to be welded and top 
rivetted on, as shown, flanged at the bottom to fit barrel; the 
joint flanges must be well faced to make a — steam-tight 
joint. The fire-box foundation ring to be of form shown, and the 
casing plates to be double rivetted at the corners, The fire-hole 
ring to be oval, and both fire-box and casing plates to be kept 
clear of the inner edge of ring. Barrel stays must be arranged, as 
shown on drawings. All edges of plates must be planed. Great 
care must be taken that the plates are brought well together before 
the rivets are put in. All rivets must completely fill the holes, and 
the heads must be true and central. The holes must be slight! 
countersunk, drilled, and rimered out perfectly fair with | 
other in all plates and angle irons. Drifting will not be allowed, 
and any caulking that may be required must be done with a broad- 
faced tool, so that the pi tes may sustain no injury. Wash-out 
plugs and mud doors to be put as shown on drawing. Boiler to be 
tested with water to a pressure of 200 lb., and steam to 160 Ib. per 
square inch, When the boiler and fire-boxes have been inspected 
and passed, they must\be carefully protected with wood packing, 
and where necessary, in cases as directed by and to the satisfaction 
of thei tor, and the following marks painted on each piece 


of the sea below, which might be blown away by the greater cur- 

rents of the atmosphere found aloft unaffected by the surface of 

the earth. IcaRus. 
Edinburgh. 


CANADIAN PATENT LAW, 


Str,—There can be no doubt that as a field for the inventor 
has not received that attention from patentees which that 
thriving and wide-spreading volony deserves. I do not, however, 
in the present instance to expound the advantages which 
offers to patentees, I san refer to that perhaps at a future 
time. For the present I simply desire to point out that an 
amendment to the Patent Laws of Canada was passed in the last 
session of Parliament—prorogued on the 25th of May—which is a 
step in the right direction, and which promises to in its 
train a good many advantageous re-arrangements of detail in the 
practice of the Patent-office. Hitherto, a patent in Canada, while 
practically = for a term of fifteen years, was nominally 
granted for five years, the patentee having the option of renewing 
or extending the same before, that period expired for another five 
or ten years on penn of an additional Government fee at the 
rate of 20°00dols. for each five years, being 60°00 dols. for the 
fifteen years. A few = ago the United States Patent-office 
adopted the practice of requiring patentees to state whether their 
inventions were patented in any other country, and where; and 
when such was the case the duration of the United States ner | 
if granted subsequent to the grant of a foreign patent, was limi 
to the unexpired term of the shortest foreign patent. The United 
States Law Courts then decided that if a Canada patent nominally 
granted for five years had preceded the issue of the United States 
patent, that the latter was only good for the unexpired part of the 
term of the five years, and idered the subsequent extension of 
the Canadian patent to ten or fifteen years as a separate and 
distinct grant—as, indeed, it nominally was. This proved to be a 
great hardship in some cases, and the new Amendment Act pro- 
eed ate cary this difficulty by defining the duration of a 
i tent to be fifteen years’ subject to the payment of 
twice 20°00 dols., or 40°00 dols. in cases where a Government fee 
for five years only is paid before the D asap of the patent. 

The Patent-office at Ottawa is preparing a new form of 
patent document less awkward and clumsy than the former one, 
and changes in the office, practice, and forms, which are at present 
somewhat cumbersome, are also in contemplation, and may be 
published them more in detail. 

Ottawa, June 7: 


CANADA. 


SHEAR LEGS, 

Srr,—In reply to ‘‘ Reader’s” last letter I should have stated in 
my first}reply that the total pressure of 30 tons, which I assumed 
owgeem A through the legs, was intended to include the resultant of 
the pull in the back stays or guy ropes, about the direction of which 
** Reader ” gives no information, as well as that of the downhaul. 
“E, M. R.” assumes ed > rope to be horizontal, a very unusual 
direction. ‘‘ Reader” will also bear in mind that the 24 tons he 
estimates as the tension in one part of the hoisting rope will be 
considerably greater in the downhaul, owing to friction. If the 
shear legs are for merely temporary use, a factor of safety of 6 
may be adopted in place of 10, and this will, of course, materially 
reduce the size of the timber. If ‘‘Reader” cannot get logs of 
the — size, he should use iron or steel, or build up the legs 
like a large wooden mast, though the latter practice is not a very 
desirable one. He will, however, probably get timber of the 
requisite —— in Glasgow or Liverpool. As to ‘‘ Foreman’s” 
I would recommend ‘‘ Reader” to be cautious about 
ollowing it. A perusal of Professor Thurston’s note on the same 

e of THE ENGINEER may, perhaps, suggest sufficient reasons. 

ew another foreman who also used i scaffold poles 

about 9in. diameter, but the result was that two men were killed 
by the fracture of one of the poles. N. D. Y. 

June 2th. 

Str,—If ‘‘ Foreman” will turn to your issue of May 25th and 
look at ‘‘ Reader’s” query, before accusing “‘N. D. Y.” and myself 
of being unpractical, he will see that he has altogether mi the 
mark in his reply. The question is not, which is the best way of 
lifting a certain weight—for that ‘‘ Reader” is answerable—but, 
given the length and inclination of a pair of legs, and weight, to get 
at the scantling. The dimensions ; pana were quite practicable, 
as Iam well aware of the sizes of baulk timber. Heavy weights 
are, it is well known, lifted every day with material really inade- 
quate, ree | a very bare margin of safety, because engineers are 
often redu to makeshifts, not having the proper material at 
hand. I presume, however, from “ Reader’s” question, that he 


mires the to be a fixture, and to last for years. I must say | oth 


think “N. D. ¥.” has gone into the matter very 


and branded or scored on each case :— 


T.W.W. Net weight 
B.B. & C.L Ry. Con. No. 1212 Gross ,, 
Bombay. Dimensions. 


All tenders must be made by filling up a form attached to the 
specification, which must not be detached therefrom. They are to 
be sent in at or before twelve o’clock at noon on Thursday, the 28th 
day of June, in sealed envelopes, addressed to the directors, &c. 
&c., and endorsed ‘* Tender for Locomotive Boilers and Fire-boxes.” 
It is to be understood that the seals of all tenders will be broken 
open and their contents examined only in the nce of the 
directors of the railway, but the directors do not bind themselves 
to accept the lowest or any tender, N.B.—Manufacturers are 

uested to quote price for delivery f.o.b. at the an ports : 
—Giaagow, ewcastle, Liverpool, London, and an early delivery is 
essenti 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS, 


(From our own Correspondent.) 


A MORE egg | state of affairs is appearing in the iron market 
in this district. e demand is improving, and some firms are 
now booked well forward. The increased sale is mainly on home 
account, though a fair demand is likewise forthcoming for export 
to the colonies and other foreign markets, 

Makers have no diffiity on ’Change to-day—Thursday—in 
Birmingham, nor yest. in Wolverhampton, in keeping up the 
better prices which » re last week demanded. The sheet makers 
were again the stronge:«, for certain of them are now booked fully 
ahead for four months, and nearly all of them are pressed for 
deliveries. The galvanisers are the best customers at date. 
Sheets used by such consumers were firm this afternoon at the 
advance of from 5s, to 7s. 6d. ton mentioned last week. 
Doubles were variously quoted £8 5s, to £8 7s. 6d. and £8 10s., 
according to the condition of makers’ order books; and trebles 
to £9 10s. ly 

e galvanisers were asking proportionately better prices for 
their corrugated sheets, and for prompt deliveries they are getting 
an advance. New orders of pad extent are reaching these makers 
on account of South America, Australia, India, and a few other 
foreign markets, 

Bar and hoop firms report a little more activity, but most of 
them are content at present with a hand-to-mouth business until 

ices improve. Then, and until then, they will be prepared to 

k forward. The hoop makers have not yet received that 
amount of new business from the U.S. which they had been 


proached. 
Best bars remain at £7 10s. to £7, while other ies sone 
Os., £6 5s., and even £6, according to the 
reputation of the maker. Hi are quoted £6 10s. to £6 12s, 6d., 
but strips, cut to lengths, suitable for the American market, may 


be had at £6 5s, 

Wire rods made on the 8) hire side of the district keep quiet 
at £7 per ton easy for the stan numbers, delivered Liverpool. 

The pig market is brisk, but the briskness is almost confined to 
brands made outside the Staffordshire district. Vendors of some 
such brands have recently made big sales, and one Derbyshire 
representative boasted this afternoon of having sold 20,000 tons 
during the past fortnight or three weeks. Quotations have con- 
sequently been D mei up all round. Derbyshires were quoted to-day 
at 47s. 6d. to 48s., and even 48s, 9d.; Northampton, 47s. to 48s.; 
and Lincolnshires, 

Hematites of Cumberland make were 60s. to 62s. 6d., while the 
Tredegar—Welsh—brand was firm at 65s. Native all-mines were 
abundant at 62s, 6d., while cinder pigs ranged from 40s, to 37s. 6d. 

The mail delivered this week from Melbourne—Victoria—brings 
the news that at date of despatch good sales of galvanised iron had 
taken place at £22. Some 300 cases of Lysaght’s brand had been 
quitted at this figure, and 100 cases of Gospel Oak brad had also 
been placed at a full —— Bar and rod iron were in brisk request 
at from £8 10s. to £910s. Black sheets were moving quietly at: 
for Nos. 8 to 18, £1010s.; and for Nos, 20 to 26, £13. Plates are 
quoted £10 10s., and hoops were worth £10. Fencing wire was in 
good demand at from £12 to £13 10s. for the best descriptions, and 

m £12 to £12 10s. for other sorts. 

Coal keeps quiet, and the large supply prevents prices from 
rising. Good forge coal is 7s, 6d. per ton, inferior sorts 6s. 6d., 
and a rough mixture for forge purposes from the Cannock Chase 
district may be had at 4s. 9d. per ton. 

Arrangements are this week in progress with one or two leading 
ironmasters hereabouts to test the quality of some cokes made in 

er districts by one of the new economical processes for mons i 
the tar and ammoniacal liquor which, under the old methods, 
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e new article should prove equal to the old, regular 
bet oe likely to come into the district at under the prices now 
t. 
buyers of machinery, pumps, and hydraulic work are 
making some good inquiries at date e heavy ironfounders keep 
busy, and the light ironfounders are also generally active. Satis- 
factory inquiries are to hand from India and China for various 
descriptions of hardwares, but the Cape trade is quiet, and prices 
weak. Business with South America in hardwares is tolerably 
, especially the Argentine markets, while from Mexico and the 
grote Btates orders come in rather slowly. From several Euro- 
markets orders are being booked. 

The recent heavy expenditure of the Mines Dra Commis- 
sioners in pumping plant, whilst necessary, has left them with a 
large debt upon their shoulders. In a few weeks a mines drainage 
rate will be levied on the Tipton district of 9d. per ton on coal, 
ironstone, and slack, and on fire-clay and limestone. These 
are the maximum rates, and Parliamentary powers to levy them 
were obtained last July. An unusually large number of colliery 
owners have appealed for graduation, but it is probable that only a 
small number ,will be satisfied, for at the last Court held for 
appeals on Friday, in Wolverhampton, the legal arbitrator, Mr. 

. M. Dowdeswell, Q.C., said that the Commission was now 
working at a loss of @ year, and looked to the mineowners 
of the district to aid them by bearing the full rate. Any gradua- 
tions allowed will be mentioned in a schedule affixed to the award 
which will be issued a few weeks hence. 

At a meeting of ironworkers in the Brierley Hill district on 
Monday to consider the question of the operatives’ increased con- 
tributions to the Wages Board, the men’s secretary stated that 
several works in the Leeds district had promised to join the Board, 
and that if at the end of the first year it was found that the 

income was more than sufficient, the rate of contribution 
would be reduced. Ultimately it was resolved to adhere to the new 
scale of 6d. per head - oo to the end of the year. 

The colliers’ strike orth Staffordshire has now lasted nearly 
six weeks, and an application on the part of the men that the 
masters would receive a deputation to discuss the position of 
affairs has been refused, the masters stating that ‘they are unable 
to see that a conference would be of any use.” 

The colliers, however, remain firm in their resolve to resist any 
reduction. The number on strike is slightly and gradually dimi- 
nishing, owing to emigration to the Welsh and Lancashire coal- 
fields, and to men finding employment in other trades; and it is 
claimed that as a rule the men who find work add to the ability of 
the remainder to stand out by contributing to their support. 

The difficulties in the way of guaranteeing early deliveries con- 
sequent upon the irregularity in the supplies of coal continue to 
operate to the disadvantage of the ironmasters in North Stafford- 
shire, Yet at those ironworks which are prepared to execute 
orders quickly there is activity. The demand for merchant sections 
is the best, and in this department orders are arriving rather more 
freely on home and export account. The Canadian demand is 

to improve before er Prices are firm on the basis of 
7s. 6d. for ordinary bars, delivered Liverpool or equal ; £7 for 
crown bars and £7 10s. for best ditto. Ordinary angles are 
£6 17s. 6d.; ‘‘ Crown” angles, £7 10s.; and best, £8. Tees range 
from £7 7s. 6d. to £8. Hoops of the “ Ravensdale” brand are 
£7 15s., and sheets of the same makers £8 5s. ‘‘ Crown” plates 
are quoted variously at £7 17s. 6d., £8 5s., £8 10s., and on accord- 
ae uality, all delivered Liverpool. 

e Town Council of Lichfield are desirous of enlarging their 
sewage farm at Curborough at an expense of £8000, and Mr. A. 
Taylor has just held an inquiry on behalf of the Local Government 
Board touching the scheme. It was stated that the present farm 
was something like 38} acres in extent, and the proposed additions 
449 acres. The a eye on the se e works up to the pre- 
sent time amounted to £27,718. Loans been contracted to the 
amount of £29,136, thus leaving an unexpended balance of £1418. 
The inspector visited the farm and will report in due course. 


NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 

Manchester.—To some extent it may be said that the iron market 
here has shown an improvement during the past week. There are 
buyers in the market when prices are sufficiently low, and business 
to a moderate extent has been possible where makers have been 

ing to go a little below their quoted rates. Orders, however, 
are still difficult to get at makers’ full oye ; but the temporary 
necessities of producers having apparently been pretty well met by 
the sales effected during the past week or so at a little under these 
prices, there is now less disposition to entertain low offers, and to 
this extent the market is steadier. The business thus done has 
been in pig iron, but an improvement is also noticeable in some 
descriptions of finished iron; there has been more doing in sheets 
for shipment, and pcg hen has not yet tran ired that any 
actually orders are being given out for the United States 
there is an impression that American buyers are beginning to f 
their way in the market preparatory to business, and ‘ealon are 
stiffening in their prices. 

There was a good attendance at the Manchester iron market on 
Tuesday, with a moderate amount of business stirring. Pig iron 
makers, however, following the orders which had been booked 
during the previous few days at a little under list rates, showed a 
on to hold for full prices, and this checked buyers. Lan- 

makers of pig iron have been able to secure tolerably good 
orders for delivery over the remainder of the year at a trifle less 
money than they have lately been asking, and on Tuesday they 
could have sold on the basis of prices th would have taken a 
week or so back, but they are now firm at to 45s, 6d., less 24 
for forge and foundry qualities delivered equal to Manchester. In 
district brands fairly good sales have also been made at low figures. 
In some cases sellers have taken about 44s., less 24 for Lincolnshire 
— iron delivered here, but the average price asked is 44s, 4d., 
with foundry quoted at 45s, 10d., less 24 delivered. 

The reports received from the leading finished iron makers are to 
the effect that works are kept fairly well employed, and that trade 
is steady at late rates ; there is, however, a of any animation 
in trade generally which does not encourage any feeling of con- 
fidence with regard to the future. In sheets, as already intimated, 
makers are busier, and for delivery equal to Manchester or Liver- 
pool, the minimum prices are now e 17s. 6d. to £8 per ton. For 

rs and hoops, however, the demand is still only limited. For 
good ordinary bars the leading makers are still firm at £6 5s. per 
ton delivered equal to Manchester, but in many cases less money 
than this is ot taken to secure orders; for hoops the average 
price is about £6 10s. to £6 12s. 6d. per ton delivered. 

Further inquiries I have made respecting the condition of the 
engineering trade bear out the conclusions drawn last week from 
the reports of the trade union societies, Although there is no 
actual run out of work, and the demand for labour continues 
fairly brisk, there is a quietening down in the general branches of 
ind , apart from locomotive building and machine tool making 
—which are kept busy by special causes; and it may be said that 
business is in an uncertain condition, which is tending to produce 
some feeling of uneasiness with regard to the future. 

The members of the Manchester Association of Employers, 
Foremen, and Draughtsmen on Saturday paid a visit to the exten- 
sive works of Sir John Brown and Co, at Sheffield, and were 
shown the various operations carried on by the firm. The chief 
feature of interest was the opportunity of inspecting the different 
Processes connected with the manufacture of the patent com- 
pound armour-plates. The special construction of these plates I 
need not further describe, beyond stating that they are composed 
of about one-third steel and two-thirds iron. A surface plate of 
hardened rolled steel is welded to a backing of iron by an arrange- 
ment which allows molten steel to be cast in between the steel sur- 
face plate and the iron backing, complete plate is then 


eel | 


heated in the furnace and rolled to the requisite size and thickness, 
Tho firm have orders in hand for the English, Italian, and Bra- 
zilian Governments, and during the visit of the Hf a plate 
Mr rt 18 tons, which was about to form a portion of a barbette on 


arspite, building at Chatham, was rolled down from 


15in. to 8in. in thickness, and afterwards bent to the requisite 
radius under a hydraulic bending P 
pressure of 4000 tons. Afterwards the visitors were taken to the 
shops where the planing and finishing of a number of plates was in 


press, capable of exerting a 


rogress, and for which special and exceptionally powerful plant 
as been put down. Three massive planing machines, by Shanks 


and Co., of Johnstone, near Glasgow, attracted special attention, 
and they are probably the largest machine tools of the kind that 
have been put down for any works in the world. One of the 
machines weighs 170 tons, and is capable of taking in work 14ft. by 
12ft. It may be interesting to add that in order to insure the 
requisite strength of construction, Mr. Ellis, the manager of 
Messrs. Brown’s works, had the drawings for the machines prepared, 
and then ordered them by weight, paying £20 per ton. Another 
special machine which 

pl ning machine for dealing with the plates after they have been 

nt, 


considerable notice was a circular 


. In this machine the plate forms the guide for the tool, so 


that whatever the shape of the plate is itself, the path for the slide 
which carries the tool bo 

comes into action to keep the tool always to its work, whether 
travelling upwards over one half, or downwards over the other half 
of the plate. I may mention in connection with the manufacture of 
armour plates that the largest —— steel and iron _ yet 
made by the firm weighed near] 

finished, 
19in.; iron plates have, however, been made up to 24in. in thick- 
ness. Amongst other interesting processes in the works was the 
flanging of marine boiler end rm which is done by a powerful 
hydraulic press. By this mac 

thick, with 10in. flanges, can be flanged in two plates, andthe fur- 
nace holes flanged at the same time. The plate to be flanged, 
after being sheared to the size required, is heated to a red heat 
all over. It is then drawn from the furnace into the press and 
is held against the upper dies by a die plate carried by a series 
of rams. The main rams then lift the table with the blocks, 
which turn up the overhanging edges of the plate, thereby forming 
the flange. Other processes which the visitors had an opportu- 
nity of inspecting included the making of large forgings 
in the steam hammer shops, the manufacture of steel by the 
Siemens - Martin process, the rolling of steel boiler plates, 
and the production of steel tires and railway springs. The 
inspection of the works occupied the whole of the morning ; and 
afterwards the party proceeded by conveyances to Chatsworth, 
dining at the Devonshire Arms Hotel. On the motion of Mr. 
Thomas Ashbury, C.E., the president of the association, seconded 


x and a specially arranged balance weight 


tons in the rough and 314 tons 
and the greatest thickness of compound plate has been 


ine boiler ends 18ft. diameter, lin. 


by Mr. John Craven, a hearty vote of thanks was passed to Sir 
John Brown and Co. for so kindly throwing open their works for 


inspection. The vote of thanks was zesponded to by several repre- 


sentatives of the firm, and Mr. Richards observed that they were 
looking forward to making steel castings superior to iron forgings, 
and he hoped they would fe equal to the best forged steel. With 
hot steel they could do as they liked; but he might mention that 

ieces that had been cut out of their castings they had been able to 
bend cold to an angle of 180 deg. 

From armour plates to guns is almost a natural transition, and 
I may mention that Sir Joseph Whitworth and Co., of Manchester, 
are at present very busy on both light and heavy eas for abroad, 
and upon gun material for the British Governzuent; the firm have 
also in hand an order for about 1000 brass ammunition — 
specially constructed for holding the gun charges; these they are 
making for foreign Governments. 

The coal trade is quiet all through, and many of the pits are not 
wor more than ¢ to four days a week. For prompt sales 
in bulk sellers are willing to book orders at under their list rates, 
but forward contracts colliery proprietors will not look at except 


at an advance upon present rates. At the pit mouth the average | ha’ 


ices are as under :—Best coal, 9s.; seconds, 7s. to 7s. 6d.; common, 
6d. to 6s. 3d.; burgy, 4s. 6d. to 5s.; good slack, 3s. 9d. to 4s. 3d.; 


Shipping is rather more active, but low prices still rule. 


Barrow.—I have noticed no change during the past week in the 
hematite iron trade. Few orders have come to hand, and the 
demand still continues quiet. It is a noticeable fact that whilst a 
fair inquiry for forward delivery exists, there is not that disposition 
to enter into business tranactions of any magnitude which would 
be the case if complete confidence was felt in the future. I see, 
however, no signs of any improvement during the summer or even 
winter season. In consequence of this, makers are evincing a dis- 
position in the direction of reducing the — I do not see wh 
this should be done, as the metal shipments have largely in 
The unpleasant fact remains that stocks are very large for the time 


of the year. There is rather an easier tone in the prices. Lexge quan- 


tities of all qualities of railway and merchant material are dei 
ielded at the steel works. There is an improved busiz.ess being done 
in thejron shipbuilding trade, as several new orders have been booked. 
I expect that as the season advances we shall see an increased 
activity displayed in this trade, especially when the new orders 
are ed with. The activity is principally in marine 
engineering, and in a short time some heavy work will be put in 

d, ere is a fair but not over busy employment in the boiler 
and ironfoundry trade. There is a fair consumption of iron ore, 
but the requirements of the smelters are somewhat small. Prices 
are low but steady, 9s. per ton and upwards being the quotation. 
There is a good business doing in coal and coke, especially in 
manufacturers’ qualities. On domestic account the demand, as is 
usual at this period of the year, is rather small. There is an 
in consumption on shipping account. Prices remain 
steady. 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 
THERE is still considerable activity in the house coal trade in 
_ of the favourable weather. At Aldwarke Main—Messrs. 

ohn Brown and Co., Limited—the miners are employed four to 
five days a week, nine hours a day. Messrs. Newton, Chambers, 
and Co., Limited, Thorncliffe, during — last, sent the largest 
tonnage of coal to the metropolitan market, their weight being 
18,955 tons, Olaycross—Derbyshire—being next with 18,881 tons, 
Langley Mill next. with 18,649 tons ; then Teckington, 13,122 tons ; 
Birley—Sheffield—Coal Company, 12,781 tons; Blackwall, 12,440 
tons ; Pilsley, 11,900 tons; Grassmoor, 10,565 tons. 

An interesting feature of the iron trade is the fact that the 
Thorncliffe Company Collieries—Messrs. Newton, Chambers, and 
Co., Limited—are now sending iron to the United States as the 
result of samples tried there some time ago. In the iron trade gener- 
ally there has been no improvement during the week. 

Armour-plates and large marine castings are in brisk demand. 
and there is an increasing call from distant markets for small 
steel castings. Steel rails are still dull at very low quotations. 
Messrs. Charles Cammell and Co., Limited, Cyclops Steel and 
Ironworks, expect to be able to commence their establishment at 
Workington about the end of next month. Nothing has tran- 
spired since the company came to the conclusion to transfer their 
export rail trade, to cause any doubt as to the soundness of that 
decision ; in fact, other rail manufacturers are now face to face 
with the awkward dilemma. Mr. George Wilson long ago pointed 
out—they must either give up the trade or go and do it near to the 
raw material and the port of delivery. 

The protracted dispute in the file trade is at an end. After 
three months’ struggle the workmen have given in, and conceded 
to the 10 per cent, reduction sought for by the employers. Mr. 8. 
Waters, the Union secretary, in intimating this decision to the 
Manufacturers’ Association, says that the men still believe the 


demand unwarranted by the actual condition of trade, and that 
they yield simply to force. They also express their regret that the 
employers did not concede their — for arbitration, by which 
means they believe the question would have been settled long ago. 
There is still a dispute pending in the razor trade; but it is not 
expected that this will result in a strike or lock-out, The pressure 
from America for orders to be completed this month is now de- 
creasing, and with the commencement of July, when the new tariff 
comes into operation, will entirely fall away. The razor forgers 
desire an advance of 10 per cent. The chief feature about this 
department at present is the progress the hollow-ground razor has 
made. It is now coming into general use. At one time the secret 
of hollow-grinding lay with the Germans, and Sheffield firms. had 
to send their razors to Germany to be “‘hollow” ground. Now 
the process is generally adopted in Sheffield, and German assistance 
has been dispensed with. 

The Cork Exhibition promises to be a greater success than 
Dublin. The latter was killed by the foolish decision of the com- 
mittee to exclude English-made productions. At Cork a more 
liberal and enlightened policy has been followed. I am afraid, 
however, that the Dublin Exhibition has somewhat ruffled the 
English mauufacturers. As yet I can hear of only one Sheffield 
firm—Messrs. W. KR. Humphries and Co., of Eyre-street Works— 
who are sending goods to Cork. Their exhibit, however, is com- 
prehensive, and contains many productions of high merit in 
carvers, in ivory handles, with solid silver ferules and caps, 
farriers’, palette, and bowie knives, ladies’ and gentlemen’s knives, 
table cutlery of all kinds, sportsmen’s and fishermen’s knives, 
scissors, ladies’ chatelaine and toilet knives, razors, &c. A novelty 
in the exhibit is the adaptation of xylonite, the new substitute for 
ivory to the handling of table cutlery and spring knives. It seems 
to suit the purpose very well, though it the mellow, cream- 
like transparency of best African ivory. 

Two thousand Sheffield workmen are expected to travel to the 
London Cutlery Exhibition on Saturday, to see the specimens of 
workmanship and “historic swords” exhibited there. The 
Sheffield artisans have carried off the honours wherever they have 
competed. It was intended that the exhibition should close on the 
23rd, | but it will certainly not close early, so that the visitors may 
ang the objects with the minute interest which experts alone can 
show. 

The splendid cabinet of cutlery presented to the Archbishop of 
York last week will also be on view that day, his Grace having 
granted the request of the London Cutlers’ Company to that 
effect. After being shown at London, it will be returned to Shef- 
field, where there is a desire for its being seen by others beside the 
craftsmen of cutlery and kindred industries. 

The members of the Manchester Association of Foremen “4 
neers, some sixty in number, accompanied by their president, Mr. 
Thomas Ashbury, visited the Atlas Works—Messrs. John Brown 
and Co., Limited—on Saturday last. Mr. Eaves, the chief engi- 
neer, with Mr. J. Dyson, conducted the party over the works, 
where they witnessed the rolling of an armour-plate, the flanging 
of marine boiler-plate ends, the casting of propeller blades, tin 
and plate rolling, &c. They afterwards drove over the Moors of 
Chatsworth. 

The report of the Ebbw Vale Steel, Iron, and Coal Company, 
Limited, the shares in which are largely held in the Manchester 


the year is £84,476, and after payment of expenses, interest on 
debentures, &c,, there remains a net profit for the year of 
£42,916, of which £22,028 is written off for depreciation, and a 
balance of £20,887 remains, which, with the last year’s balance, 
makes £42,058. Out of this the directors recommend the pay- 
ment of a dividend of 5s. per share, carrying forward the balance 
of £23,439 to next year. No less a sum than £32,438, or nearly 
twice as much as has been paid in dividends, has been spent in 
new works this year. The report is regarded favourably. 

In the Gazette is recorded the name of Mr. Sam. Jackson, son of 
the late Mr. Samuel Jackson, of Carlton House, Attercliffe, as 
ving received the order of the Indian Empire, the outward and 
visible signs of which are a star and ribbon, and the letters 
“C.1.E.” Mr, Jack is chief 1 tive and carriage superin- 
tendent of the C. I. P. Railway. Their principal workshops are 
at Parel, near Bombay. During the Egyptian War it was by the 
Parel staff that the bulk of the steamers employed from Bombay 
by the Government were fitted up as transports, the Parel Works 
—o everything from engines to upholstery and electro 

ittings. 


THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

QUIETUDE has prevailed in the Cleveland pig iron trade during 
the last few days. At the market held at Middlesbrough on 
Tuesday last scarcely any sales were made either by makers or 
merchants. The ters connected with the combination have 
decided not to sell No. 3 G.M.B. at less than 40s: per ton, for early 
f.o.b. delivery. Many of them have orders which will last several 
weeks, and they threaten to reduce the output still further if 
things do not improve by the end of this month. Merchants still 
offer No. 3 at 39s. 3d. per ton, and only very small quantities can 
be had at less than that e. 

There is nothing being done in warrants, though they are offered 
at 39s, per ton. 

The stock of Cleveland pig iron in Messrs. Connal’s store at 
Middlesbrough decreased 1530 tons during the week ending Mon- 
day last, the quantity held on that day being 75,637 tons. The 
stock in their Glasgow store is now increasing. On Monday it 
amounted to 583,385 tons, 

The exports from the Tees continue exceptionally heavy, and 
should they continue at the same rate, there will be a large reduc- 
tion in stocks to report at the end of the month, the inland deli- 
veries being also good. The quantity of ship to 
Monday night was 59,057 tons, as against 47,648 tons to May 18th, 
and 36,140 tons to June 18th, 1882. 

The demand for manufactured iron has not improved during the 
= week. Large consumers do not show any more disposition to 

uy even at the lower rates which are now ruling. The majority 
of the mills are, however, fully employed, and prices have not 
fallen since last week. Ship plates are £6 to £6 5s. ey ton ; 
angles, £5 12s. 6d. to £5 15s.; and common bars, £5 17s. 6d. to£6, 
all free on trucks at makers’ works, less 24 per cent. discount. 
Puddled bars are £3 12s, 6d. per ton net. The steel rail trade is 
= 4, ull, and the most that can be got for heavy sections is 


ton. 

The dia Evenwood Colliery, which has been idle for some years, 
has been started again this week. 

The electric light is shortly to be tried on a small scale at the 
Hetton Collieries, and if the managers are satisfied with the trial, 
it will probably be adopted extensively. There are eight drawing 
shafts at these collieries, and the output of coal is about one 
million tons per annum. 

The Consett Iron Geman made an experimental trial of their 
Siemens-Martin steel-making ‘plant on the 13th inst., when some 
steel ingots of first-class quality were produced. The company 
hope to have the works in full operation in about a fortnight, when 
they will be in a position to supply steel plates for ships, &c., in 
quantity. The new works are on the south-west side of the old 
ironworks, and are constructed on the most approved 9" The 
machinery, which is of the newest design, was supplied by Messrs. 
Davy Bros., Limited, of Sheffield. 

At a meeting of shipowners, representatives of Chambers of 
Commerce, and shipowners’ societies from the Hartlepools, 
rae Stockton and Whitby, held at Stockton on the 
13th inst., . John Hall, underwriter, of London, and Mr. 


William Gray, of Hartlepool, were chosen to represent the above 


ports upon the Committee of Lloyd’s Registry of Shipping. The 
committee have again been urged to allow a third representative 


and Sheffield districts, was issued this week. The ‘gross profit of» 
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for this important distri anh 
alter they ar ved at. 
Messrs. 


it is expected, settle the dispute, so 
men employed in the manufacturing department 
are concerned. There is likely, however, to be 
further trouble with the m as the men 
are told they will have to submit to a reduction 
of 5 per cent., and they say they are determined 
to have the old rate of wages or they will again 
come out on strike. 


= ae that this company was formed 
about a year and a-half ago, when the price of 
manufactured iron was tending upwards. These 
works are the same as those formerly belonging 
to Messrs. Bell, Ridley, and Bell, and at an 
earlier date to Messrs. — Wilson, and Bell. 
How long the stoppage will ‘last is not known, 
nor is any cause ormenet, except the present un- 
remunerative state of the plate trade. 
The large corn-laden American barq' 
struck on the “Salt Sear” off Redcar on the 
27th ult. has broken up, and the wreckage has 
ashore. A certain quantity of corn was 
removed, but £10,000 worth has been lost. Atten- 
tion has been called to the excellent quality of 
the iron of which ~ numerous bolts used in the 
ship was made. was presumably American. 
Nota bolt i is to be — broken short off, whilst 
hundreds are to be seen bent and twisted in all 
any sign of 
meeting of the guarantors for the eaten 
of the Iron and Steel Institute was held at Middles- 
| last, and — 
ormed for the purpose of carrying out the 
details as the visit. It is ——ee that the 
meeting will be a most interesting and successful 
one. 


WALES & ADJOINING COUNTIES. 


ton more now than it did two months The 
ice is lls. f.o.b. Ihave b of sales 
eff for deliveries in the autumn at 10s. 6d., a 
certain f that no downward market is 
contemplated. In fact, as soon as the large 
contracts now in hand run out I shall expect 
prices to go up still more. 
The steam coal trade, as wellas the house coal, 
is very firm, and the activity in meeting demand 
is shown at every aie. at each of the docks, 


picture is at Mountain Ash, where a senseless 
has caused a strike. The men 
at Nixon’s by report have offered overtures, so 
I shall expect that after a few days’ more idleness 
work will be resumed. About 2000 men are out. 
The Plymouth Collieries’ dispute has been settled 
ly touched 200,000 
exports, foreign, scarcely touc! 
tons this week from all This was due to 
shipping not coming in. ks are full, however, 
and there is no cause of complaint. This week 
Mr. W. T. Lewis issued a circular invi co- 
operation of shippers in getting an ample supply of 
trimmers at the tips to expedite work. 

The sister industry iron is better. A movement 
is on foot to establish steelworks in connection 
with Plymouth and Aberdare. The impression is 
general that something will be done, but some 
time must elapse. An able and influential 
gentleman is at work in the matter. 

The report of the Ebbw Vale Steel, Iron, and 
Coal Company gives us an insight into existin 
trade. The gross profits for year ended March 
3ist are £84,478 7s. 10d. The net profit after paying 
off expenses of office, legal expenses, interest on 
debentures and fully ny up shares, amounts to 
£42,916. The outlay been larger than usual 
on account of the construction of necessary works 
and improvements. For this year the company 
start well, and have leased an important colliery, 
the Abercarne, to a substantial company. 

At present I hear that Ebbw Vale is eniy 
Texas. Prices e dis- 
trict, varying with specifications, are about 
£4 15s. Tin-plate advances are kept up, and 
tone is better. 

New docks are contemplated at Milford Haven. 
The site is in Pembroke river, and the extent 

movemen in 
at Swansea to get increased ti accommoda- 
tion on the Great Western tide of the north dock. 
A little active co-operation by railway and har- 
bour trustees is needed to ensure a successful 
issue, 

Business is brisk at Ne both in iron and 
coal shipments. The principal iron —s steel 

ipments of the week from that 

tons; America, 1100 tons; 500 

Increased ranges of coke ovens, in connection 
with some of the principal ironworks, and a few 
other indications of value to the practical eye, 

ive es < ful outlook for the iron trade. At 

metal trade is About 

11,000 of minerals of all descriptions came 

into this port last week, and most of the small 

ndustries are busy. Patent fuel continues brisk 

tment of inspector of coals at Cardiff 

for the = has been given to Mr. Ponsonby, 

of Newport, late of the mercantile marine. 

The steamer Clarita is to be sold at Swansea 
next week. 

Cwmavon Copper Works are being offered 


“"Bllbeo icon ore ie dall of late, and there are no 
signs of improvement. 
I am glad to note an increased spirit in 
up new, or in re small scientific industries 
in Wales—such as chemical and soap works and 
the utilisation of waste ucts, some of these in 
with gasw and coke ovens. 


NOTES FROM SCOTLAND. 
(From our own ) 
iron market has been 

in prices 


Tur Glasgow 
this week, with 


ue which | aftern 


within extra narrow limits, there being on some 
days a rather firmer tone in business. This is 


usual, The week’s of 
been fair, but they compare with 
those of 7 corresponding week of 1882 The 
quantity iron sent to the United States is 
paar alg small, and there is little or no 
prospect of an improvement. Italy is, however, 
taking @ larger quantity of Scotch pigs than 
usual. The imports of Cleveland iron are heavy, 
and the Scotch manufacturers are increasing their 
consumption of both it and hematite, in con- 
sequence of the cheap rates at which they can be 

obtained. During the week the stock of 
Connal’s Glasgow stores has increased be fully 
2000 tons. 

Business was done in the warrant market on 
Friday forenoon at 47s. ld. to 47s. cash, also 


ns being 46s. 11d., 46s." 1 
=. and 47s, 1d. one month. 


at 46s. lid. and 47s. cash, and 47s. 1d. and 
47s. 14d. one month. Business was done on 
Wednesday at 47s. Ojd. to 46s. lid. cash, and 
47s. 14d. to 47s. 1d. one month. To-day—Thurs- 

day—transactions were effected from 46s. 11d. to 
47s. cash, and up to 47s. 2d. one month. 

In several cases the values of makers’ iron are 
below those of last week, the quotations being as 
follow :—Gartsherrie, f. . at Glasgow, per ton, 
No. 1, 57s. 6d.; No. 3, 53s. 6d.; Coltness, 60s. 
and 53s. 6d.; Langloan, 60s, 6d. and 53s. 6d.; Sum- 
merlee, 58s. 6d. and 50s. 6d.; Chapelhall, 57s. 6d. 


Carron, at Grangemouth, 48s. 6d, (specially 
selected, 54s.) and 47s.; Kinneil, at Bo'ness, 


and 47s. 6d.; Glengarnock, at Ardrossan, 
and linto m, 48s. and 45s. 6d.; Dalmelling- 
ton, 48s. 6d. and 47s, 64. 


There is no cessation of activity in the Scotch 
malleable iron trade, but, owing to great compe- 
tition, prices are not so good as could be desired. 
The engineering department is still expanding, 
there being a number of extensions and additions 
to the existing places of business now in course 
of ‘being provided. The activity which marks 
this important branch is by no means confined to 
the G w district, but is more or less apparent 

in every locality. The shipments of iron manu- 
factures from Glasgow in the past week embraced 
£21,200 worth of machinery, £2881 sewing ma- 
chines, £3383 steel manufactures, and £22,220 iron 
copetc besides the value of the pig iron 

tc! 


increasing, th 
weather, coupled with the stead 
the colliers have been working. 
less doing at some of the ports in the shipment of 
cargoes for abroad, but this branch of the trade 
has been so good hitherto that a slight lull in the 
middle of summer ought not to be felt as a very 
great misfortune. 

At Bo'ness the shipping trade has been active, 
upwards of 5000 tons of coals having been 
despatched in the course of the week. 

About the same quantity was sent off at Leith, 
and fully 6000 tons at Grangemouth. 

Great complaints are heard among the co! 

prices of coals, which range from 6s. 6d. to 7s., 
Calan to quality, f.0.b. at the q There is, 
however, & fair business doing in that district. In 
trade is moderately active, and it is 
reported that the employers have resolved, for the 
present at least, to abandon their intention of 
reducing the wages of the colliers. 

The wages question continues to agitate the 
miners of Fife and Clackmannan, the men being 
advised by their secretary that, notwithstanding 
the frequent assurances given to the con , the 
condition of trade is such that the emp oyers 
could afford to return the 6d. per day which was 
deducted from the wages some time ago. The 
miners of the western district of Fife, to the 
number of about 2000, met at Cowdenheath on 
Saturday, and resolved that “should the coal- 
owners not to concede the advance before 
Saturday, June, that it be a recommendation 
from this meeting that the Fife and Clackmannan 
miners terminate their contracts, with the view of 
commencing a system of restriction that may be 
agreed upon by a representative meeting to be 
held on that day.” There is some expectation 
by a concession of 

a day. 


en of ae an hour. About 
200 men struck at the works of Messrs. Robert 
Napier and Sons, but the matter in dispute was 
one day. 


PANY.—. e forty-' mee 
of shareholders, held last w chairman 
said the receipts from passengers were in excess of 
those of any similar period since the railway had 
passengers was er in 
the corresponding half-year of 1881, but the dis- 
tance travelled was shorter, the average mileage 
being 50°88, as against 53°40. This showed that 
the lower classes were 


excursions im 
from business altogether. 
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Condensed from the Journal of the Commissioners 


2908. Gra, T. 


G. F. Edwards, London. 

2910. Fett Hart Boptss, &c., J. South- 
worth and W. Hamn: Stockport. 

2911. Constructine, &c., Snips, R. H. Brandon.—(Z. 
Lavarenne, Paris.) 

2912. Barsep Fencrna, W. H. Ji Clapham. 

2918. BurNine Finch, Silver- 

and 8. Willoughby, Plymouth, 

2914. Wueets, A. 4. Krupp, Bssen.) 

Jacquarps for Garstang and A. and 


A. Harling, Burnley. 

2916. Can AXLE-Boxes, H. J. Haddan.—({J. 4. Hamil- 

ton, New York, U.8.) 
2917. Sappuxs for Bicycuss, &c.. 8. Davis, Hove, 
2918. Buoys, H. J. Haddan.—(V. Vidal, France.) 
2919, Fires, &c., H. J. Vidal, France.) 
2920. Comes Szat, &c., J. Wigglesworth, Saltaire, 
2921. Roorine Tis, C. Ma jor, bridgwater. 
2922. Evecrric Merers, J. E. H. Gordon, London. 
for Heavy ORDNANCE, W. Anderson, 


2924. InscLatina, &c., Compounn, A. R. Leask and E. 
Torrini, London. 

2925. Motive A.W. L. Reddie.— 
(T. M'M. Wilson, Bergen, Norway.) 

2926. Lamp BuRNERs, P. CG. . Klingberg.—(A. F. 

2927. Gas Motor Enoinz, F. H. W. Livesey, London. 

2928. Macuines, W. R. Lake.(0. 


2929. WaTER- ers, F. Piercy, London. 
2980. CENTRIFUGAL &c., W. R. Lake.—(D. B. 


Farcot, Paris.) 
Frax, &c., W. R. Lake.—(T. Burrows, 
2982. Cow1s, &., J. W. Holland, London. 
18th June, 1883. 
2938. Inpicatine, &c., the Derra of Water, R. I. 
Barnes and H. 8. Heath, London. 
2984, Sewinc J. McHardy, Dollar. 
2935. Looms, R. 8. and R. Collinge, idham. 


2936. Braxas, R. Atkin, Wandsworth. 
2937. ae Tricycie, J. Imray.—(La Société Hemart 


ipagnie, Paris. 

208, TeLerHoric Apparatus, J. M. Betts, Edmonton, 

2939. CoLouR C. Davis, London. 

2940. Gas Stoves, H. J. Haddan.—(R. Kutscher, Leipzig.) 

2941. Buckets for Dreparne, &c., C. Jarvis, Li 

2942. Macutnery, F. Hi 

2943. CLamprnc Apparatus, W. P. Thompson.—(C. 
Mansion, Paris.) 

2944. Darvine C: M. , A. Watt, Liver- 
pool. 

2945. Treatine Orgs, J. C. 

294€. Apparatus, C. Mace and J. 
Brewster, Sund: 

— Cooxine Stoves or Lamps, D. Poznainski, 

on. 

2918. Packine Cases, &c., H. Greene, London. 

2949. INSULATING J. 1H. Johnson.—(La Bociété 
A. Chertemps et Cie., Paris.) 

2950. Fasteners, G. i. Jepson, London. 

2951, Furwiture Castors, W. R. Lake.—(M. Valken- 
huizen, Paris.) 


2052. Steam Borters, W. R. Lake.—(A. H. Crockfora, | 


&., M T. Morgan, 
YDRAULIC, oTors, T. 
(Messrs. Bonicard and Huet, Bordeaux.) 


14th June, 1883. 


2954. Lawn Tewwis Bats, A. J. Altman, London. 
Lamps and Gas-BURNERS, C. 


W. Rock, Sydney 
&e., R. C. J Bayswater. 
Krers, C. L. ackson and J. Westley, 


ton. 
2959. AvromaTic Apparatus, J. Mearns, 
Salford. 


2960. Looms, W. H. Ki Denby Dale. 

2961. Bossrx Net, &c., A. C. Henderson.— 
(L. R. Dufeutrelle, Paris 

2962. ManumoTIvE W. P. Thompson.— 
(8. Krnka, Michle, A 

2963. Mera. Fencina, Whitgrove, Worcester. 

2964. EnaMELLING MovuLpep ArticLEs, C. D. Abel.— 
(A. Schierholz, Plaue, Germany.) 

2965. Storie, &c., ELecrric F. J. Chees- 
brough.—(C. 7. Tomkins, New York, U.8.) 

2966. Marxine, &c., the Scorz of aon, 

ilkinson and G. 8. 


2967. Stexcu J. E. Manock, 

2968. Spanners, J. C. Bauer, 

2969. WATER-CLOSET ‘Basins, R. McCombie and W. 
London. 


15th June, 1888. 
2972. Fasrenrnos for Sart Srups, &c., H. Owen, 


Birm’ 
2978. Barpep Fence Wire, A. M. ‘Clark.—(A. Cary 
and BE. A. Moen, New York, <r 
Williams, Li 


of PortaBLe ENGInes, 
J. P. Coultas, Grantham. 


DESCENT Lamps, C. Stearn, hill. 
2979. ELgorric T. H.s. Hawker, Moseley, 
and J. W. Salaman, Edg 
2980. RarLway CARRIAGES, H. E. Newton.—(B. 7. 
Hutchinson, Cape Town, 
. LIFTS, 
&e., J. Haddan. B. Trem- 
2984. Wine Conpuctors and InsuLatons, J. 
Greenwood, Bacu} 
2985. GengRraTinG, &c., CHEMICAL Sotutions to Pro- 
puce Carsonic Gas, A. Spawn, Oakland. 
2986. TiLLs, J. C. Cox, London. 
2987. and Facruiraixe the Dettvery of 


2992, Prats C. Davy, Sheffield. 
2998. GaLvanic ELEMENTS, irth.—(C. Btettin, 
INcANDESCENCE Lamps, A. M, Clark,— 
(J. M. A. Gérard-Lescuyer, Paris. 


16th on 1883, 


2995. Merauuic ALLoys, G. Selve, Altena. 
Cartripeg, C. D. Abel.—(W. Lorenz, Carls- 


Germany.) 
2997. for Steam Encrnes, H. Montgomerie, 


Apraratus, J. Heap, Ashton-under- 
2999. &c., Macninery, J. and P. Hawthorn 
and J. P. Liddell, Newtown, 


3000. ELcraic ARC Lamps, 8. Pitt.—(N. H. Edgerton, 
Philadelphia, U.8.) 

3001, DYNAMO-ELECTRIC 8. Pitt.—(N. H, 

EAT-RETAINING FE-SAVING DRESSES, 

W. Ward, Kilburn. > 

8003. Aro, ‘ae, Lamps, T. H. 8. Hawker, Moseley. 

3004. RecovERING Ammonia from ComBUSTIBLE |ASES, 

J. and J. Addie, G! 


P. and AW. Wis 


Leices' 

3007. InsvLaTors for ELEcTRic Wires, L. B. Gray, U. 

3008. Gatvanic Barrerizs, J. it and J. 

Gowan, London, and E. B. Burr, Walthamstow. 

3009. Srzam Boriers, T. Carter, Sunderland, 

$010. Propucine ILLUsoRY Errects, W. R. 
Lake.—{J. W. Knell, Boston, U.8.) 

18th June, 1888. 
8011. Marnxino Grounp for Lawn Tennis, &c., J. G. 
ROTECTING CORN 

3018. Taare, W. “Ayre 

8014. Steam Cc. Berlin. 

3015. G. W. Nawrocki.—(H. Hal 
taufderheide, Cassel, Germany. 

Cuains, J. L. A, de Briey, 

‘aris. 

8017. “wicks, J. Imray.—{la Société Joly et 
Com: ie, Paris.) 

Corks in Borries by Wire, F. G. 


Socxer and Horper, L. B. 
$020. H. Hempel, Germany.) 


Invention +See’ for Six Months on 
Deposit of Complete Specifications, 

2878. Hyprautic Crank, J. C. Miiller, Paris.—9th 

ao, P M. Gally, New York, 
'RINTING, ew 
U. June, 

2904. Woop ae H. H. Lake, Lon 
H. A. Harvey, Orange, U.8.—11th June, 1883. 

2916. Can AXLE-Boxes, H. Haddan, London.—A 
communication from J. A. Hamilton, New York, 
U.8.—12th June, 1888. 

2928. Movu.pino, &c., R. Lake, London. 
—A communication from 0. Chase, Boston, U.S. 
—12th June, 1883. 

2952. Sream Boicens, W. R. Lake, London.—Com. from 
A. H. Crockford, Newark, U ‘513th June, 1883. 


Patents on which the Stamp Duty of £50 
has been paid. rg 
2374. Rattway, &c., Raits, H. A. Fletcher, Waite 


haven.—11th June, 
2554. Borers, G. E, Vaughan, London.—23rd 


June, 

2389. Fire-arms, E. 1880. 

2395. Preserving Meat, &c. Daven é, Paris.— 
12th June, 1880. 

2462, EXPANSION of STEAM A. Dobson, 
Belfast.—18th June, 1880. 

2638. Srzam Borvers, 8. Fox and D. Greig, Leeds.— 
28th June, 1880. 

2446. and Jute, J. J. 
Sachs, Manchester.—16cA . June, 1880. 

Evecrric Apparatus, J. C. Mewburn, London.— 

17th June, 1880. 

2536. Rack Pouttrys, E. and C. Showell and J. 
Birmingham.— ‘une, 

2487. ” Trusses and Fasteners, H. P. Holt, 
Leeds.—1l6th Ji 


1880. 
2972. Kneapino or &c., T. 
Dovan, T. Lindop, 


Patents aaa the Stam: of 
p Duty £100 
and Seam Johnstone, Bradford.—12th 


Pg wrest or RIGHT-aND-Lert Provons, W. H. 
, Crofthole.—12th June, 1876. 

2566. KYFECTING INCREASED SECURITY to Locks, &c., 
J. M. Bart, London.—2lst June, 1876. 

2497. &c., the Suprpiy of Warer, A. 
Tylor, London.—16th June, 1876. 

2499. InsEerTING and Ciincuine Wire Srapues in tho 
Backs of Booxs, &&., W. R. Lake, London.—1l6th 
June, 1876, 


Notices of Intention to Proceed with 
Applications. 


(Last day for fling opposition, 6th July, 1883.) 
718, CrysTaLLisep Sucar, G. W. von 
nication from K. Sakovicz Rosen. 


730. Fe J H. Selwyn and R. Walker, London, 
February, 1883. 
R. R. Gubbins, London.—9th February; 
762. A. Codd, London.—12th Feb: 
and Fisrovs W. 
G. Bracewell and A. Pilkington, Barnichds- 
wick.—12th February, 1883. 


Seuy-actinc Excavators, T. Whitaker, Hots- 
forth.—12th 1883. 


or F. 
1888. 
ELEcTRICAL SELF-REGISTERING MonEY B 


1 
871. LAMPs, F. 
and W. H. 16th LAY 


1 
J. Reap, Grove Park.—l7th 
&c., Wines, 8. Pitt.—A commu- 
on the Com Ind pro- 
cédés Raoul Pictet, —19th February, 1888. 
980. Treatine Sree. Incors, G. J. Snelus, Working: 


PolckowW, Vaugnan, and Co., Lilnited, are again | cases paid their money and locked up warrants, Patents. 
fully at work. The decision of Mr. Coleman #,* Tt has come to our notice that some applicants of the 
Patent-office Sales Department, for Patent Specifications, 
have caused much unnecessary trouble and annoyance, 
both to themselves and to the Patent-office officials, by 
‘ giving the number of the page of THE ENGINEER at 
which the Specification they require is referred to, instead 
mistake has been made by ing at THE ENGINEER 
Index, and giving the numbers there found, which only 
refer to the pages, in place of turning to those pages and 
Jinding the numbers of the Specification. 
It is reported that the Walker Rolling Mills —_— 
Company, Limited, of Walker-on-Tyne, have Applications for Letters Patent. 
*,* When communicated.” the 
name and address communicating party are 
printed in italics. 
12th June, 1888, 
2907. Mou.pine, &c., Macuwery, J. H. Johnson.—(@. | 3005. Stzam Borers, 
) 8006. Srockines, A. 
d., and 46s. 114d and Herbert, Dain. 
n Monday forenooy 
usIness Was GONE 119d. to 46s. 10d. cash| 
and 47s. 1d. to 46s. 114d. one month. In th 
oon transactions took place at 46s. 11d. cas] 
and 47s. 1d. one month. Tuesday’s business w 
Monkland, 48s. 3d. and 46s. 3d.; Quarter, 47s. 6d. 
<cienstieedeentaigtepetianene and 45s. 6d.; Govan, at Broomielaw, 48s. 3d. and 
46s. 3d.; Shotts, at Leith, 60s. 6d. and 56s.; 
(From our own Correspondent.) 
2604. Licntinc and Heatinc Apparatus, J. T. C. 
0 COnSUID De Thomas, London. —26th June, 1880. 
2387. Evecrric TeLeorapus, Sir C. T. Bright, London. 
2469. Parern and other Bags, J. Nichols, Ashford.— 
| 
2488. Storrers for Borris, J. Lamont, G 
2956. E. G. and J. 
and C. Philipp, Hainhols, Germany.) 
2971. Burners, Sir J. N. Douglass, Dulwich. blum, Warsaw, Poland.—9th February, 1883. 
726. Furxace Bars, F. Livet, London.—9th 
812. De SToves and GRATES, TMomipson, 
inducements apart from business. Every induce- 
ment to promote travelling amongst the lower 
class of natives, such as separate carriages for 
women, female ticket collectors, comfortably RIBBON, OD CORES OF REELS, Jones, London. 
‘ ences Mie seated lower-class carriages, reserved compart- | 2988, E:zcrro-motors, R. D. Bowman, London. 
ments at half a pie per mile extra, &c., was held | 2989. Compounns for Maxina Evrervescent Liquips, 
out, and by so stud: caste prejudices and other | _ W- R. Lake.—(@. Stollwerck, Cologne-on-the-Rhine.) | 1045. MawuracturE of Coxe, W. W. Pattinson, 
oped to promote 2990. Sopa and Porasu, J. H. Johnson.—(Messrs. Felling.—27th gh 1883. 
. _- Crespel Brothers and Martin, Lille, France.) 1092. Preraration of Decocrions, E. G. Brewer.—A 
uiet rovement, distinct | 2991, Prorgcrixc Inon and STEEL SuRFAces, A. communication from MM. Malen and Deglise, Paris. 
ed Bower, St. Neots. —28th February, 1888. 


JUNE 22, 1883. 


THE ENGINEER. _ 


1187, Breax-pown Guns, W. Knobbs, London.—2nd 


1226. ‘Axcnors, Mace, Sunderland.—7th March, 1888. 

1334. Suipe Vatves, A. J. —A communication 
from W. T. Reaser and OC. R. Stein, Madison, U.8.— 
18th March, 1888. 


1880. PREPARING Rg &., BR. Brown, R. W. 
Barnes, and J. Bell, Liverpool.—15th March, 1883. 
1604. Heatine and Goons W. A. G. Schin- 


heyder, London.—80th March 

1818. Wuets, B. J. Mills.—A communi- 
cation from C. —l0th April, 18838, 

SrergotyPe Mar- 

rices, L. Possett; and H. , Berlin,— 
F. one 6. Pearn and T. Add: 

2285 M PSB, 'yman, 
Manchester.—5th May, 

2308, or J. Price, jun., 
li —Tth May, 1883. 

2410. TREATING Woop Szasonova, J. B. Blythe, 
Bordeaux.—12th Ly 

Svoar, J. Gorz, Berlin.—12th 


one Cases, &., W. Wiley, 
Birmingham.—17th May, 1883, 
2482. A. Browne, London.— 


2281. Propucine MATERIAL for 


Griffiths, Abergavenny.—19th 

Clark.—A communica‘ 
Pawtucket, U.8.—19th 


9511. Morive Po oweER, A. Vacherot, Sutton. 
—19th May, 1883. 


2528. ExTInovIsHING Fires, V. von Trotha.—Com. from 
V. von Schlippe, Moscow.—2lst May, 188%. 
2878. Hypravutic Crank, J. C. M » Paris.—9th 


June, 1883, 


(Last day for fling ee 1888.) 


796. of Pants of VELOCIPEDES, WwW. 


tor B Ww. Muliott, 
ALLS or UILDINGS, 
14th Februa 


807. Piastic O. Schreiber, London.—lith 


808. Treatinc J, Isherwood, Denton.—lith 
February, 1883. 

828. CoMPRESSRD AIR otter, R. Bolton.—A commu- 
nication from C, W. Potter, U.8.—15th February, 1888. 

834. &c., G. W. von Nawrocki.—A communi- 
cation from Messrs. F. Gerken and G. Goliasch and 


M. D. Pasvouri, Asia Minor.—15th February, 18838. 
845. MANUFACTURE of Pirzs, H. Tugby, Woodville.— 
15th February, 1883. 
853. Rock Dritus, J. W. 
Pendleton.—16¢h 
868. MorTICE — A. W. Pocock, Wandsworth.— 
16th February, 1 
or Skins, A. M. 
—16th 


Boor Soe J. Foster, Kettering. 

communication from O. lwasschy, —lith 
February, 1883. pig. 

895. Starcnine Cottars, &c., 8. Barrett, Keighley.— 
19th February, 1883. 

905. Fire om I. Dunbar, Coalbrookdale.—19th 


914. C. Lange, London.—19th Feb- 


ruary, 1 
928. Pomrtina and Firine of Gos, Haddan.— 
Com. from A. Bouilly, 20th February, 1883, 
948. Sewine Macuinzs, W. Jones, Guide Bridge, and 
H. Gamwell, Liv —2lst 1888, 
. communication 
. Curtis, Madison, U. 2lst February, 1888. 
972. SEPARATING Liquips from So.ip Marrers, H. J. 
Haddan.—A communication from Gaillet and Huet, 
France.—22nd February, 1883. 
1025. W.R. from 
1041. Conpensers, R. Norton, Newcastle-on- 
ne, and J. Edmiston, Liverpool.—27th Feb- 


1883. 
1055. Ware, Lzap, L. Brumleu, Wrexham.—27th Feb- 
1060. Gas Moor, F. von Martini, Switzerland.—27th 


February, 1883. 
1172. Sxcuriune, &c., the Excextrics on Cranx- 
of Locomotives, F. Holt, Derby. March, 


107 F Fittration, W. R. Lake.—A communication from 

. W. Hyatt, Newark, U.8.—6th March, 1883, 

1229. Propucixe PERMANENT COLOURED PHOTOGRAPHIC 
Carp Picrorss, A. H. Dawes, Windermere.—7th 


or Arr, G. H. Lloyd, 
Birmingham.—17th “Mares, 1 1883. 

1481. Repeatina Fire - ARMs, B. 

nm, London.—19th March, 1883; 

1482. &c., the and of 
Roration of SHarts, A. C. Cam 


6028, TetzPHomic Apparatus, W. R. Lake, London.— 
H. P. Houghton, Man- 
. 
chester.—18th December, 1883, 
= WwW. Thomas, London.—18th Decem- 
6087, Finisnine Fasrics, L. E. Lezeau- 
Coud: 8th December, 
6040. Wacows, H. C4 pal, Liverpool.—18th December, 
6042. Snow from Raitways, &c., E, Barnes, 


Ulverstone.—18th 
6049. Water Crosers, R. H. Leask, Dublin.—19th De- 


6051. SCREWING Macuines, 8. Dixon, Salford.—19th 
Maxina Parzr Baas, E. K. Dutton, Manchester. 
th December, 1882. 7 


6077. Ties for Boots and 8Hozs, L. A. Groth, London. 
—20th December, 1882. 

6078. Wispow Bun, L, A. Groth, London.—20th De- 
cember, 1882. 

6082, Hix Suears, E, Nunan, London.—20th Decem- 

E. Bennis, Bolton.—20th December, 1882. 

Haddan, London.—2lst December, 1882. 

6106. and ADJUSTABLE Ciurcnes, J. 8. 
8. W. Challen, Birmingham.—21st Decem- 

6114. Paoromerric Apparatus, 8. H. Emmens, Lon- 


don, J. Munro, — December, 1882. 
6135. Kixrs, J. Dimmock, Over Darwen.—23rd Decem- 


1 

6167. Firz-arms, A, W. L. Reddie, London.—26th De- 

6171. Vacuum Brake Apparatus, J, Gresham, Salford. 

—27th December, 1882. 

6195. 95. of J. R. Wigham, 

Dryino &c., W.R. Lake, London.—28th 

1882. 

6216. TusuLaR Borers, J. Armer, Dartford.—29th 
December, 1882. 

6241, A. M. Clark, London.—30th 
December, 1882, 

19. Gas Motor Enarves, P. F. Forest, Paris.—lst 
January, 1883, 

50. Sxizine, &c., Licut Onsects, A. M. Clark, London. 


—3rd Jan yl 
ACHINES, W. E. Gedge, London.—4th 


216. 
1883, 
250. Cootine Liquips, H. J. London.—16th 


Jan anuary, 

851. ‘&e., Wacons, 8. A. Croft and 
R. Lomax, Manchester.—22nd January, 1883. 

wary, 1888. sii 

490. Securnrne in Cartrinczs, H. J. Haddan, 
London.—30th January, 1883. 

563. Orcans, &c., J. "Hamilton, London.—l1st Feb- 


1883. 
&e., G. Lowry, Salford. —6th Feb- 


1042 M Macuines for Cicars, &c., A. M. Clark, 
London.—27th February, 1 

1377. Spanwers, J. Robson and J. W. Tingle, Sheffield, 
—l5th March, 1883. 

1424. Hawpies for Kwrves and Forks, H. Walker, 
Sheftield.—17th March, 1883. 

Patterson, Workington.—19th March, 


1687. Taps, W. A. Todd, Folkingham.—81st March, 1883. 

Gas, Moron ENornes, C. Abel, London.—3rd 

1689. Wire Rorz or Case, T. Seale, San Francisco, 
U.8.—4th April, 1883. 

1784. Eoo Bearers, A. H. Frost, and F. Earl, St. Ives. 
—bth April, 1883. 

Pitz Fasrics, W. R. Lake, London.—17th April, 


1988 SUBTERRANEAN Evectric Cases, H. J. Allison, 
London.—19th April, 1883. 
Imray, London.—24th April, 


iieinidendianeetneess the Great Seal on the 
19th June, 1883.) 
5907. Typz-pressinc Macuines, H. J. Haddan, Lon- 
December, 1882. 
6079, Surps to FACILITATE Propvutsion, F. H. F. Engel, 
Germany.—20th 882. 


2. 

6107. Hat Linines, W. H. Knowles and J. Faulkner, 
Denton, and R. I. Metcalfe and W. N. Raines, Dukin- 
field.—21st December, 1882. 

A. Crommelin, J. 


6109. Ovens HeaTep 
Lees, H. Spain, and W. H. London. —21st 


6115, CouPLino, &ec., Rartway J. 
son and J. Darling, Glasgow.—22nd December, 1882. 


6120. TEACHING Grocrapay, &c., A. J. Boult.—22nd 


and W. T. Goolden, London. 
1495. Cortinc Macuine Screws, W. 
m H. H. Mare 1883, 
1529, Sassen, W. P. Thompson.—A communication 
ont E. H. Barney, Springfield.—24th March, 1883. 


2069. Lockinc Apparatus, W. P. ompson. —Com. 
from F. Flint, Cincinnati, U.S.—24th April, 1883. 
2184, CoLouRINe Marrer, H. O. Miller, Moscow.—30th 

April, 1888. 
2284. Sarery Apparatus for Detacuina , Surps’ 


Boats, J. Linkleter, Tynemouth. —2nd May, 1888. 
2881. Buoyant Contrivances for F, 
W. Brewster, London.—10th M 

2459. Domestic T. 
May, 1883. 

2469. Separation, &c., of the ALKALI used in the 
Extraction of Crupr Carpo.ic Acip from CoaL 
Tar, &c., J. Lane, Elland, and D. V. Steuart, Man- 
chester.—17th May, 1883. 

2520. &c,, Apparatus, W. Vaux, Bradford. 
—2lst May, 1883. 

Reexs, D. Slater, Newark-upon-Trent.— 


2552. Dugdale, Blackburn.—22nd 


EIGHING Macuines, W. P. —Com. 
from J. Stevens, Neenah.—22nd 1% 
2908. Presses for Paintina, &., » New York. 


—Illth June, 1883 

for the Manuracturs of Woop Screws, 
H. H. Lake.—A communication from H. A. Harvey, 
Orange, U:8.—11th 1883. 
Haddan.—Com. from J. 
ton, New igen June, 1883, 


Patents Sealed. 
(List of Letters Patent which passed the Great Seal on the 
15th 1888.) 
5986. Purrine-out,” &c. in the Manv- 
of LEaTHER, W.R e, London.—12th 


1882. 
6010 Covanixos for Wine Ro &c., E. A. Brydges, 
-London.—16th December, 1 
TELEPHONIC L, Anders and J. B, 
jun., London.—16th December, 1882. 
Propuctsa MoNALCOHOLTsED HYDRIC Baszs, W. 
iy Barlow, London.—16th December, 1882. 


, 1882, 
6134, Anmat, &c., Matrer, J. Townsend, 


6136. Morive-POWER ENoINEs, J. A.B. Bennett, 
Birmingham. rd 


Heath, and er, 
cember, 1 1882. 

6140. Traction Enoines, E. Foden, Sandbach.—23rd 
December, 1882. 

6156. Fasteners, J. E. Cope, Birmingham,—23rd 


December, 1882. 

6160. Szwinc Macutyes, A. Guillaume and A. Lam- 
Belgium.—23rd December, 1882. 

6166. Lirrer for = in STABLES, H. Symons, Totnes. 


—26th December, 1 
H. Woodville.—27th December, 


e193. Etecrric Lamps, T. J. Handford, 
London.—28th December, 188 
6219. Ont, W. R. Lake, London.—19th No- 
= Vatves, A. Bradshaw, Accrington.— 
th December, 1882. 

Spinninc Macuinery, N. Macbeth R. N. 
Cottrill, Bolton-le-Moors.—80th December, 1 

6237, ELEcrRic &e., W. R. Lake, 
30th December, 

18. Locomorive H. Simon, Manchester.—Ist 
January, 1883. 

26. and F. Jenkin, Edinburgh.— 
2nd January, 1883. 

85. Reet for Comic Wire Rorss, W. H. Harfield, 
London.—2nd January, 1883. 

67. GovERNors of Enotnss, R. E. B. 
J. W. Kempster, Chelmsford.—4: 
‘an 

252, RaILWay Car H. J. Haddan, London.— 
16th January, 1883. 

262. Cork Jackets, &c., H. H. Lake, London.—16th 
January, 1883. 

290. Hotpers for Corps, J. Sprague, Upper Norwood, 


—18th January, 1883. 
817. BRass BOBBIN Enarnes, J, Mosley, New 
Malmesbury.—15th Feb- 


Basford.—14th 
846. 
mn, F, M. Rogers, London.—2l1st February, 
1574. Lavatoriss, &., A, F, Morrison, Manchester.— 
28th March, 1883, 


Apri, 1883, 
1740. AppLyinc Daspinc Brusnes to Compre Ma- 
and J. C. Walker, 


cuines, H. Portway, 
Shipley.—6th april, 1883. 
1758, AMaLGamaTinG Apparatus, A. K. 
and W. E. Koch, London.—7th 
1797. &e. ., Minzrars, J. H. Johnson, Lon- 
1816. Propucine Fresh WATER J. 
—10th 
1819. Borters, W. London.—10th 


1912. CARBONATE of Srrontia, W. A. Rowell, New- 
castle-on-Tyne.—14th April, 1883. 

er Drivina Gear, F. Edinburgh.—1l4th 

1920. Armour Prates, J. W. near Newcastle- 
on-Tyne, = W. Bagshawe, Newcastle-on-Tyne.— 
16th April, 1883. 


8767, 4103, 4491, 2d.; 4548, 2d.; 4698, 6d.; 
3 5047, 3 5061, 4d.; 5, 2d.; 5066, 6d.; 
5075, 6d.; 5076, 4d.; 5084, 1s.; , 6d.; 5088, 6d ; 
5090, 4d.; 5091, 2d.; 5092, 2d.; 5004,°2d.5 
5095, 6d.; 5097, “ 5098, 3 , 4d.; 5104, 4d.; 
5105, 10d.; 5108, 6d. 5114, 6d.; 5117, 6d.; 5118, 2d.; 
Is, 2d.; 5123, 5124, 6d.; 5126, 5127, 6d.; 
5180, 6d.; 5181, 6d.; 5182, 8d.; 5184, 6d.; 5138, 6d.; 
5154, 64.5 5178, 6d.; 6d.; 5245, = 5801, 8d.; 
5382, 6d.; , 6d.; 129, 1s. 2d.; 424, 6d; 1066, 6d.; 
1185, 6d. 
forwarded by pun 


ABSTRAOTS OF SPEOIFIOATIONS, 


Prepared Tue Encrvzsr at the 
Her Mage of Patents. 


3'76'7. Decoratina Grass, Woop, &., T. Markham, 
Manchester.—8th August, 1882.—(Provisional pro- 


4208, Ks B. Standring, Belgium. 
28th “August, 188 882.{Provisional protect 


ed to allow of two articles 


4491. Drip Course Bricks, W. H. Cooper, 
Park.—20th September, 1882.—( Provisional 


not allowed.) 
weathering” jecting mouldings - 


4693. Excavatine Eanrtn, J. F. Sang, Cheapside.—8rd 
October, 1882. 6d. 


Casks oR Barrets, W. H. Beach, Stafford.—9th 
October, 1882. 6d. 

This relates to means for closing the tap holes ¢ 
casks when the tap is withdrawn, and it consists in 
sp! and which by ion 
caused to leave its 


5047. L IV Enarnzs, &., M. P. 
W. Boulton, B. Perrett, Westminster.— 
23rd October, 188 


This relates to oe 2 supplying motive power to 
locomotive and portable engines, and consists in 
employment of the expansion of atmospheric air 
heat in the manner described in patent No. = A.D. 
1882. The air is heated in a strong vessel co 
fire-brick previously heated by combustion i fuel or 
the passage of hea‘ gases from a furnace, such air 
being then utilised for driving a caloric or hot air 
engine. Locomotive and tram engines are formed with 
three pairs of wheels, the erg of the central path 

carried in the side fram the usual manner, 
whilst the axles of the wheals at either end are car- 
ried in a swinging frame a ce on a centre 
between the axle and the central pair of wheels, the 
two frames being connected together. 


5061. Ixsecror ror WatTER, Gas, AND 
Beck, October, 1882. 


po. ee to this invention the retaining valv 
instead of being opened by the direct impact of the 
jet, isopened po] transforming the same into an indirect 


AX ax 


5084. Treatment or CoaL AND OTHER SUBSTANCES 
FOR Ammonia, &c., W. Young, Peebles, 
T. Beilby, Midlothian.—25th October, 1882. 


ect is to onia 


in coal, peat, on similar bituminous or hydro-carbon- 
bstan: version and utilisation 


are, rst, obtaining ammonia 
itrog: 4 ti such as carbonaceous 


vapour, and without condensation of the water vapour, 
gases from an ecomposing apparatus is 
made available to whole or a portion of the 


water vapour for the decomposition of 
nitrogenous subetanoes into and ammonia; 
and , the appara’ tor the above 
objects 


5086. Premtine Surraces FRoM GELATINE RELIEFs, 


surfaces by pressure, me it consists in im- 
to lead or metal 


The object is to the ‘ Wood! 
whic! 


instead of by h pressure as hith 
When the surface of the plate has boon. ed or 
roughed by the application of wire gi its sur- 
face, it may be for printing with fa tatty inks. 


5088. Apparatus ror Moutpine anp Castine, &., 
and T. A. Boyd, Lanark, N.B.—25th October, 
The im! 


which, when the flasks are put 
both, so th-t 
m An improved mallet for tapping the 
and pattern plates is also described. 
5090. Apparatus ror DiscHarcine upon WAVES, 
London.—25th October, 1882. 4d. 

This relates to an ment of pipes in a ship or 
vessel to which oil is supplied by a pump from a suit- 
able reservoir, such pipes peing itted with nozzles 
pages with cocks, so that the may be 
as desired. 


5091. anp CLEANING TRAMWay Ratzs, 7. P. 
Bvans, October, 1882. (Not 


proceeded ) 
A shoe is fitted on each side of the car, nant fp Smet 
downwards so as to clean the rails. 
shoes can be lifted clear of 
5008. Apparatus ror Domestic PURPOSES TO BE 
UsEp witH Gas, H. and T. A. Greene, London — 
26th 1882.— —(Not with.) Id. 
— relat ted with the 


pressure accumulated by the work of several 

and it consists in the use of a pressure reservoir 

instead of the usual diverging tube or canal of the 

injector. 

5065. Apparatus ror Souperine, A. J. Boult, 
London.—24th 1882.—(A4 communication 
Leguay, France. )—(Not proceeded with.) 

This relates to apparatus for sidering the top or 
bottom and the body of metal cases, cans, or boxes, 
od hg consists of a shaft with ys, each bth 

ik carrying one of the boxes. A bracket slides 
and the soldering bit by gas and 
seam to 


of a clock that any iven hour a 
a stove _al be lighted, and any f cooked or 
warmed automatically. 
5094. Usine Arcanp T. A. 


Borners, 2. 
London.—26th Octoder, 1882. proceeded with. 


2d. 

Attached to the fitting carrying the burner is a glass 
shade rc wl at bottom (except that a connection is 
h it to the A for the passage of gas), 
ide the chimney a ce’ 

ade at top, an @_ thro’ space 
the! chimney and the shade heated 


supported so as to on 
5066. Ratcuer L. Bagger, Washington, 
U.8.—24th yy 882.—(4 communication from 
@. W. H. Bailey, Nashville, U.8.)— 
The lower end eC, the wrench bar is fastened to a 
handle, and at its top end forms a shoulder against 
which a face plate and is fastened to the bar. 


heads the ratchet wheel and has two slots 
in which movable aged slide. It has also two - 
dards through which a right and handed screw 


work the weend 


5076. or Coxs, J. Jameson, Newcastle- 


cold gas or steam to extii 
Other i improvements are a!so descri! 


5075. Manuracture or Cokg, &c., P. London. 
—24th October, commun: ication from 
Messrs. Beatus, Petersen, an 6d. 


-) 
In the drawing A ovens, ha 
bod the crown of these archi 


tray-shaped receptacle above 


5095. Governor ror REGULATING THE SUPPLY oF 
Gas, &., H. and T. A. Greene, London.—26th 


ibe inserted in the 


tight — or float 
the tube is inserted 


first pont is a — with acute pipe, and having 


a valve ——. he lower part. Near the top of the 
first vessel is ide for a rod fitted with « salve at 
its lower end wi e gas-box. A second gas-box is 
placed below the former, and to it the inlet pipe is 
A suitable liq in 

vesse 


5104. Compounps FoR byte IN PLACE OF LEATHER, &c.» 
Z. and J. Ancel, Paris.—26th 


xy of gutta-percha vulcanised with 
either alone or mixed with other 
re, depending onthe uses for which the compound 


Casxs, FE. Hogg, Gateshead-on-Tyne.— 
27th October, 1 6d. 


A light frame is placed with one end resting 
an abutment above the back end of the tonal at 
its front end a screwed rod works through a trunnion 

when actuated by a suitable tend-wheel, the 
rear end of such rod ha a hook to catch hold of the 
rear of the barrel. Arms extend downwards from the 
front of the frame and carry rollers which rest on the 
top of the barrel. 
5117. CovpLixos FoR RAILway &c., T- 
, Brockley.—27th October, 1882. 
The drawing shows the coupling in use, 1 Re 


1603. Currzrs Empitoyep in Horizonrat, &., Ma- | oven Soe coals supported on either side by support- 
aah TST cuines, J. Wade, Halifax.—30th March, 1883. ing Bl, the spaces between which wall form flues : 
, serving to conduct the heated products of com- 
bustion from the coke evens or retorts % by the per- 2 
forations Al to the tray B; C is the arch roof 
above the tray B; in which ee aes Cl is 
formed, and through which the hea pro- 
ducts | oy ; D shows the arched flue covering oF shield 
above aperture C1 for the purpose of shielding, for 
[5075] 
IN 
oe 
6075. IncanpEscent Lamps, L. A, Groth, 
\ 
'7 2% B NS 
at of Specifications published during the 
2494. Enorves, P. Brotherhood, ACR 
example, the salt evaporating E or other appliance 
which this heat may be filised) from the direct 
eat to which it would otherwise be subjected to at 
this particular place. The heat passing out of the 
arched fiue D enters another flue where it is caused } 
to circulate by means of partitions, eventually passing ‘4 
by the chimney. The arched flue D has an aperture 
for admitting air to the products of combustion. 
postage. Sums exceeding 1s. must be remitted by 1s. 
‘ost-office order, made payable at the Post-office, 5, The : 
to Mr. H. Reader Lack, her Majesty's 
t-office, Southampton-buildings, Chancery-lane, 
792, DYNAMO-ELECTRIO T. Rowan, London, of tue combustible portion a 
~ and it consists in improvements on patents 
08, 
1882. 
the ‘ 
min 
—— tars from shale oil refining, or from the distillation of 
brua 553. organic substances such as bone oil, 
them directly by steam or steam and at a suitable 
Sealine suet temperature and in the presence of excess of steam, = 
GAs HEATING ARRANGEMENTS, - Brydges, Ger-| Ferns, flowers, or leaves are secured to glass, wood, 
wat. —0e J Tame’ 1883. or stone, and then covered with transparent water- g atmosphere of steam or steam and air ; Secondly 
1988, 5. | the separation of ammonia or its salts from hot gases 
_Co., Berlin. —15th February, 1888. 193, J. E. Meyer, Copen- as they are produced, and without preliminary con- 
hagen.—12th January, 1883. densation, in the ce of a volume of water ‘ 
The machine is design 
being made at the same time, while either part of the 
machine can be thrown out of work as desired. ¥ 
Cne or more spades or cutters are arranged to slide 
vertically in a frame, being actuated by rack and upon 
—, so as to enter and slide off the earth, which parting 
alls into and is lifted by the buckets of an adjustable | surface } 5 
into such a relief by roller 
A.D. 1874, the object being to economise plant and ‘ 
secure ereney and uniformity of articles cast. As 
applied to a pair of flasks, each consisting of an open 
frame with sides smooth, and ; an internal taper 
and A. C. Raingeard, Paris.)\—(Not proceeded with. 
) 
October, 1882. 6d. 
A vessel at top has an open tuly 
bottom and carried upwards a certain height. A water- 
a shape to leave a 8) coverin; / 
face plate an anni corresponding 
a head on the wrench bar, and between these two 
of jaws. Two pawls are used, either of which can be : i 
rding to the side it is desired / 
sulph F 
coking of coal, and it ts supp g @ | matte 4 
charge of coal a certain quantity of pitch. Also, in 
using an increased suction at intervals, to consolidate 
the coal in the lower part of the charge, and to extract 
@ greater proportion of the heavy oils and pitch ; also 
in hea to be supplied to the coke oven ; 
ish the 
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together the two wagons. A is the end cross beam of 
the wagon which carries the coupling, and B the 


ding cross beam of the other wagon to which 
ed. Cand D are draw-hooks attached 


it is to be cou 
to th 


5123. Drie, Tarpixe, axp Sroppinc MacHINEs, 
J. Morris, Poplar.—27th October, 1882. 64d. 

The objects are to drill holes, thread them with a 
screwed plug tap, and to supply them with screwed 
stud bolts. drill spindle is divided into two main 
parts, united by a sliding coupling, and is made to 
work in both directions by open ont cross belts. The 
lower part of the spindle is also divided into two parts 
and provided with a coupling device, so formed that, 
when used for drilling pawls are caused to remain in 
gear with the boss portion of the cow , but when 
used for tapping purposes the motion is reversed, and 
as soon as the tap is screwed to the bottom the pawls 
work out of gear. The motion is reversed, and the tap 
screws out. The drill spindle can be provided with a 
stud driver to screw studs into the tapped holes. 


the turning 
or movement of the bolt or catch of the door to which 
it is attached. The bell consists of a shell, against 
which a rotating hammer is caused to strike a ra 
succession of blows by means of suitable gearing 
arranged within the shell, such hammer be’ ly 
votted in or connected with a block keyed on the 
thaft of pinion, which is connected by a train of gear- 
is given by a link rod connected with bolt of the 


5127. Exve.orss, &c., 4. W. Abrahams, Not- 
ing Hil: —27th October, 1882. 6d. 

A sheet of wood, pasteboard, or other suitable fiex- 
ible material has pieces cut out of one end of such size 
and shape as to permit the same to fit closely round 
the necx, while the uncut part fits closely round the 
hody of the bottle. The envelope is sosusad fn position 
by a cord or bands or rings. 


5130. Apparatus ror CARBURETTING AlR, &c., H. 


turned so as to put the receiver A into communication 
with the funnel D by an orifice E—that is to say, when 
the tap handle is turned upwards the receiver is in 
communication with the outer air by a conduit F 
which permits the filling of the receiver with the 
lubricant. When the tap or cock is in a horizontal 
position the apparatus is put in action and the lubrica- 
tion is effected use a hollowed part G in the tap 
ts two conduits, H and I, into communication, so 
it the steam entering thro’ the steam conduit 
at H - into the receiver through the other 
conduit and condenses in the receiver, cai 
the lubricants to flow in the reverse direction 
the same conduits. 
5154. Norsecess Motion with Laprovep Action To 
Common Fiat Srearvers For Paper Pup, W. 
Muirhead, near Paisley, N.B.—S0th October, 1882. 


6d. 
This consists in forming the cams used to give the 
jog action to flat strainers with an undulating surface 
instead of in the form of a ratchet wheel, and upen 
this surface the horns of the frame are ——s and 
such surface Doe both the upward and downward 
m its of the strainer frame s) act upon the 
horns of the frame, so as to keep them always in con- 
tact with the cams. 
5178. F. F. Atkinson, New York.— 
Slst October, 1882. 6d. 
This consists in the combination with a table top of 
a pair of legs hinged at one end thereto, a second pair 
pivotted near their centre to the first pair, a pair of 
spring clasps, a pair of metal supporters backing such 
ips, and a recessed or countersunk cross bar con- 
necting the upper ends of the second pair of legs, the 
spring clasps being adapted to enter the recesses of the 
bar, and prevent end movements, 
5189. Cieanina, Dressinc, Dryinc CuRRANTS, 
&c., D. Fox and A. Wheeler, Darlington.—3lst 


, 1882. 
The fruit to be cleaned is placed in a wirework 
cylinder which is caused to rotate in a tank of water. 


The fruit is then placed in a cen’ a tus, in 
which ie aguin to the action a stream of 
, and then dri 


5245. Spmme, Dovptmc, anp Twistine, H. B. 
Barlow, Manchester.— 3rd’ November, 
munication from EB. C. 


, doubling, 
an uniform speed by one belt or cord passing over the 


contact with pulleys on the spindles by the use of 

suitable guide pulleys, which te the tension of 

the cord or belt. 

5301. Manuracrurs AND ORNAMENTATION OF METALLIC 
Bepsreaps, &c , R. G. Hodgetts, Birmingh 6th 
November, 1882. 8d. 

This relates to the ornamentation of bedsteads by 


the use of of fluted or ornamental metallic 
tu or tu pieces of glass or other material in 
combination with metallic mounts or collars and a 


screw cap, such parts being secured together and to 

the pillar or other part of the bedstead. 

5382 or Lace, LZ. Marceuil, Paris.— 
11th November, 1882. 6d. 

The object is to manufacture laceidentical with hand- 
made lace, and it relates particularly to im ts 
on machines described in patents No. 852, a.p. 1872, 
and No. 4101, a.p. 1876. The machine is arranged to 
manufacture several widths or pieces at one time, each 
Piece formed by the threads from one of several 
su tiers of bobbin carriers, each arranged in 
the form of a segment of a circle, towards the centre 


ke, London.—27th October, 1882.—(A communica: which the threads are directed and the lace formed 
tion from L. F. A. Lascols, Paris) 6d. by inter! or crossing them according to the design 
The invention consists in an improved carburett ired indles supporting the bobbin carriers 


for converting air into illuminating by its passage 
threugh’ volatile oils, such consisting 
A of in which the level of 

is kept lev: means of pipes with ary holes 
at their extremities, and also pea tg prevent 
shocks by the sudden movement of the liquid in the 
pipes. The air enters by an inverted cup with oblique 
teeth at its cir f , and sur ted by a hori- 
zontal metal grating. The carburetter is immersed in 
a vessel of water to prevent cooling, and avoid over- 
heating, and to obviate all risk of accident from leak- 
age. A modification is described. 


produce this crossing, and pushers serve to the 
crossings the work already formed. Two rods 
act independently of each other to produce the neces- 
sary movements of each spindle, and are governed by 
a pin fixed to a parallel motion actuated by a jacquard 
placed at the upper part of the machine. 


ships; and consists ci} in supporting it b: 
ball-and-socket joint! in coneblantion with a weighted 
frame. 


129. Apparatus ror CaBLe TRacTiON RAILWAYs OR 
Tramways, J. Jaray, London.—9th January, 1883. 
—(A communication from 8. H. Terry, Guthrie, U.8.) 


This relates to the fixing or renderin; hang (Complete.) 18. 2d. 
of oil colour applied bel 0 which have/ This relates to grippers used on tramway cars to 
first been hotograph is | engage a travelling cable for car; to 


first treated in a hot bath, and rendered t, 
then placed on a heated table, and the colour applied, 
after which it is submitted to heat in an oven. 


‘ings in such fi 
open’ such floor to supply el an 

to be burned in the chambers.  eapere dampers are 
arranged for putting such chambers in communication 
with one another and with the chimney stack, for the 
purpose of cooling one chamber after the contents 
have been sufficiently operated upon, and heating the 

supplied to the next and succeeding chambers. 
5134. Apparatus ror ADMITTING AND REGULATING 


blowing machine by a pipe. Through the back of each 


are op andl over 
each is arranged a sli » a covered 
by glass, through which the 


register 
state of the furnace can 


5188. Lusricators, @. 
Perrett, Seine, France.— 


are, First, to form the gripper so that it is not only 
under the control of the operator from orm, 
but can be automatically operated to release cable, 


to 
and pass a crossing cable or other obstruction ; 
Secondly, to enable the gripper to be able to swa: 

hirdly, to provide guards to release the gripper an 
lift it pad prone obstruction ; Fourthly, to enable the 
gripper to be quickly attached and detached ; Fifthly, 
to enable the gripper to be automatically released from 
the cable, in case of derailment of the car. Other im- 
provements are also described. The inventor has 
seventy-four claims. 


215. Berecu-Loapine Cannon, R. H. Brandon, Paris. 
—13th January, 1883.—(A communication from B, 
This Telaten, First, to the : t of the part 
to the erent o! 
employed for opening and doings breech described 
in patent No. 5435, a.p. 1881; and it consists in the 
use of two lever arms set at right angles to each 
other on the same shaft for — the breech, so 
that the latter is opened and cl by the Tne 
pulling alternately each lever arm towards It 
consists, Secondly, in applying india-rubber to the 
shoulder for ting the gun, so as to deaden 
the r against the shoulder, and also to increase 
the adherence of the shoulder of the gunner against 
the shoulder piece; Thirdly, to applyin india-rubber 
to the trunnions, and to the pivot of a gun to 
deaden the recoil. 
289. Arrestinc Sparks FROM FoNNELs, FLUEs, &c., 
B. de Pass, London.—18th January, 1883.—(4 com- 
from R. M. Howling, Victoria.)—(Com- 
plete 
This consists of a cage to fit the of the funnel or 
flue, the top and upper part of the sides being of wire 
gauze, and the bottom and lower part of the sides of 
sheet or cast iron. Inside the cage, over ao of the 
funnel, three concentric cylinders are 5 h 
between them, and the outer cylinder has a 
cap with a few perforations through it. The two 
inner cylinders are flanged outwardly at bottom to 


the draught. eu part e inner cylinders 


perforated, and the 
at top. 


358. Surps’ Bertus, H. H. Lake, London.— 
22nd January, 1883.—(A ion from the 


U.S )—(Complete.) 6d. 
This relates to a self-levelling ship's sleeping berth, 
the su ng frame of which is adjustable to adapt 


it for state-rooms of different lengths. 

380. Pristine Booxpispine Macuivery, W. R. 
Lake, London.—23rd January, 1883.—(A communi- 
cation from H. P. Feister and R. M. Hunter, Phila- 
delphia, U.S.)—(Complete.) 6d. 

prises 


yay in any convenient manner. The shell B of | This com’ e arrangement of two im 
tap or cock in the lubricator is d to the lind an forme - car- 
upper of the receiver 4. The tap or cock ( is’ riages, such cy’ 80 as to print 


from alternate carriages, a suction device being 
arranged between the cylinders to transfer the pes 
when printed on one side from one cylinder to the 
other, whereby it is reversed for printing on the other 
side, such suction device operatiog intermittently so 
as to hold oe par only for an instant and preveut 
printed surface over the suction 


arra 
the body piece of the bucket to the ring; in the fi 
of the pla forming the rims ; in the arrangement of 
the rs located at the d: 8 


pout of the ele- 
vating wheel, so that the body of the bucket is pushed 
back clear of the outer rim; a 8) cam 


arranged to force out the buckets as each approaches 
the ground ; in forming the cam bar with a Taint near 
the point where the buckets commence to raise the 
material, so as to permit the bucket to “give” to any 
obstruction ; in forming and the pate 80 
that it moves on a circle of the wheel ; in providing a 
a back to the buckets, and which is 


= to form 
in, at its bottom end to the spade ; in providing 
such plate with flanges which can be moved when the 


m @ is to be worked in sticky ground ; in the 
manner of bracing the outer supporting wheels to the 
tongue ; and in connecting the tongue to a block held 
adjustably in the front frame by a dog which may be 
worked from the driver's seat. 

516. Apparatus ror Burtpinc ARcHEs oR Domes, 
W. R. Lake, Londoa.— 30th January, 1883.—(4 com- 
munieation from T. J. Lovegrove, Philadelphi 
(Complete.) 6d. 

This consists in building arches toa curve, the length 
of each and ev abscissa of which at an: t is 
equal to the static load at such point multipik by the 
leve' thereof, and divided by the maximum thrust, 
and in the use of a template formed to a curve 
identical with the line of the arch. 

‘704. Apparatus FoR COLLECTING AND REMovING 
Dust FROM AIR WHICH HAS PassED THROUGH 


with separate compartments and means for isolating a 
portion of the latter, and permit air to pass into such 
portions through the end next to the device, and also 
means for inducing an air current through the isolated 
rtion from one end and a the other portion 
m the other end. The dust collecting medium is in 


the form of a or cage with separate compart- 

ments formed of flannel or other dust-collecting 

material. 

‘742. Compressine Arr By Successive Explosions oF 
ComBusTiBLe Gaszous Mixture, J. /mray, London. 
—10th February, 1883 —(A communicati J. 
Schwazer, Paris.)\—(Complete.) 

This relates to means for enabling the ofa 


mixture in a close vessel to a) 
Tirectly to compress air, and it consists in ad- 
mitting a quantity of air to a strong vessel, and 
then a quantity of gas above it. This is exploded and 
compresses the air, forcing it past a check valve into a 
reservoir. The igniting orifice also serves for admis- 
sion of air, and a valve 1s arranged to automatically cut 
off the gas supply when the pressure in the reservoirs 
attains a predetermined limit. 


processes tus for 

ting bodies of different specific gravities, especi- 

ally starch from starch water. The a tus consists 
generally of a centrifugal machine the basket of which 
is driven from below, and which is provided with an 


| 


forms 0 step the and between 
which arms the moved is carried, a horizontal 
shaft upon which all the rocking arms are mounted, a 
suitable frame or skid, and means for 

ing and then reversing the shaft and arms, substan. 
tially as set forth, (8) In combination with the skids 
A, shaft. D, and one or more series of rocking arms 
F G, suitable actuating-power cylinder H, rod H), 
connected to arm G, and suitable valve levers, sub- 
stantially as shown and described. 


2'78.119. MACHINE, George W. 
F , Norwich, Conn.—Filed February 19th, 1883, 
Claim.—(1) In a dynamo-electric machine, the com- 
bination of the external system of annularly-arranged 
field ets with armature coils the convolutions of 
which loosely surround an annular core uf magnetic 
material which passes through all the armature coils, 
and all the parts of which core sustain unchangin, 
polar relations to the field magnets subst y 
and for the purpose set forth. (2) The combination, 
in a dynamo-electric machine, of armature coils with 
rotating field magnets, and aa armature core capable 
tion ind dently of said armature coils, as 
forth. of The combination, 


tial 


of 
and for the purpose set 


in a dynamo-electric machine, 
field ts and stati 


presenting their poles in close proximity to and 
parallel with the three sides respectively, of triengular 
coils transversely surrounding an endless bar or 
annular core, and supported upon a stationary frame, 
and connected with oue or more operative circuits, in 
combination with contact makers and brushes 
we connected with the coils of the field 

gnets for ducting a current from an outside 
source to excite the field magnets. (5) In combina- 
tion with the described systems of rotating field 


adjustable cutter or removing a tus, which after 
tn bodies have been tay the diff of 
— gravity, and the centrif force excited wu 

, will continuously remove that one of such es 
which is d ted toward the centre of the basket. 
The invention relates principally to the method of 
operating this cutter, and to its introduction within a 
centrifugal machine. 


1053. Macumves ror Maxine Botrow Hore 
A. J. Boult, London.—27th February, 1883.—(4 

This consists in arrangement and con- 

struction of machines for making button-hole linings, 

in which a die carrier and dies which move in an arc 

of a circle are used in combination with vi 

rimpers, and a reciprocating mandril around w! 

the material is pressed by the crimpers. 

1066. Merraiic Srrip-BLANKS FoR BaRBED Fencrno, 
T. V. Allis, New York.—2ith February, 1883 —(Com- 


6d. 
rie siete in forming barbed rods for fencing by 
in flattened or elliptical grooves, in the bottom 
of which are recesses so as to form ribs, from which 
barbs are made by cutting out a portion thereof, and 
bending them in the desired 


SELECTED AMERIOAN PATENTS, 
From the United States’ Patent Office Oficial Gastte. 


2'7'7,762. Hypraviic Apparatus, John H. 
an Bidwell’s Bar, Cal.—Filed January 10th, 


1880. 
Brief —A hydraulic nozzle is placed centrally in line 


with and at such distance from the lower end of an 


\277. 762] 


inclined flume as that masses only small to 
the flume will be to enter. The flume 
a lining to protect it and connects with an 
inclined riffie box. 


278,022. Loc Rotuizr, Lewis T. Kline, Alpena, Mich. 
Claim .— a ice for a 
skid to a saw carriage, a series of rocking arms 


mounted on a in 
said skids, an engine yong md having its piston-rod 
suitably connected to the lower one of said rocking 
arms, the controlling mechanism, substantially as 
described. Se In a device for rolling logs, one or more 
series of roc arms, the rear one of which is 

the gion of the remainder of the series and 


4 and stati y armature coils, an annular 
armature core so supported or suspended as to be free 
to rotate, and having formed upon its faces trans- 
verse polar prominences, as and for the purpose set 


forth. (6) In combination with parallel systems of 
tating field magnets, and with stationary armature 
coils, the floating armature core L, supported upon 


and cen by the interiorly-placed friction 
rollers K K K, journalled in the stationary armature 
frame, suitably connected to and held in position by 
the front standard Al of the machine, as and for the 
set forth. (7). The stationary armature coils 
, affixed to the rings H, and A of the stationary 
armature frame secured to or forming a part of the 
central ub H?, as and for the purpose set forth. 
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ATTEMPTS to produce stove castings. in London 


have hitherto failed commercially. An engin 
company have starteda foundry off the Goswell- 
seed wilh a view to make their own castings, and 
rely upon the system of plate moulding to counter- 
the heavy expenses, 


in the usual way, their shanks being pro- 
vided with transverse holes at E and F. The main 
— A 424. Dironmc Macuines, R. Fowler, Leeds. —25th Jan- 
5S “4 uary, 1883.—(A4 communication from H. Carter and 
= INS; W. Rennie, Toronto.)—(Complete.) 6d. 
‘ \ x ; This consists in binding the plates forming the seg- 
Cc. \ é 
| 
BEX 
rmature coils with au 
part of the coupling consists of two side links G H, annular armature core adapted to rotate independently 
pivotted to the hook C at one end and at the other end of the coils which surround it, and having formed 
? to the link I, the outer end of which drops over the upon its face or faces transverse polar prominences 
hook D in order to complete the coupling process. ae as and ~ the purpose set >. ” In 
CK : _ an alternating current dynamo-eiectric machine, three 
of field magnets supported, respectively, in 
A wooden bearing piece slides upon the spindle on" nree circles upon the interior of a rotating shell, and 
is secured to a metal piece with a cavity to receive a forming a series of radially-arranged groups, each 
buffer. 7 composed of three magnets, the three magnets of each 
P group se of like polarity to each other, but of 
opposite polarity to that of the adjoining groups, and 
[278 119 ] 
Purirrers, &c., W. R. Lake, London. — 
8th February, 1888.—(4 from F. 
Thi ject i dl i Prinz, Wisconsin, U.8.)}—(Complete.) 6d. 
pulleys of a number of spindles. An endless cord or | 
5124. Ararm Betis on Gonos ror Doors, &c., | belt actuated by suitable means is caused to run in 
A. W. L. Reddie, London —27th October, 1882.—(4 = 
communication from EB. J. Masseron. Paris.) 6d. <= 
\ 2 
< Z 
We 
\ 
\ 
1051. Separatine Srarcu, &. Pitt, Sutton.—27th Feb- 
ruary, 1883.—(A communication from T. Miller and 
J. W. de Castro.)\—(Com Is. 
12. Tomer Apparatus ror Suips, H. J. Haddan, Lon- 
don.—lst January, 1883 —(A communication from 
D. Wellington, Boston, U.S.)—({Complete.) 6d. 
This relates to a — wash bowl for use on 
5131. Process oF aND APPARATUS FOR PRODUCING 
CoLouRED Puotocrapns, H. H. Lake, London.—27th 
October, 1882.—(4 communication from J. Chaine, A. 
Durand, and § de Chaligny, Lvons.) 6d. 
taneously operating the grippers and car brakes; to 
means for actuating the car brakes, and to tracks and 
5132. vor Luxe anp Brick, &c., 8 | Switches for cable way systems. The principal objects 
dela G. Williams, Birmingham.—27th Octoder, 1882. 
8d. 
This relates to a special construction and arrange- 
ment of gas and air flues beneath the floors of the 
THE or Air in Cupoias, &c, C. Landreth 
me and I. Renis, Spain.—27th October, 1882. 6d. 
The tuyeres are placed in groups at intervals round " 
the circumference of the cupola, and each group 
arranged one above the other, either in regular tiers | 
or irregularly disposed. In front of each group a 
blowing chamber is fixed, and ives t= 476 
ZB = 
- 
Belettrez, Levallois- P 
1882.—( Partly 
communwatwn from 1. ¢, Paris) 6d. 
; According to one arrangement the apparatus is com- 
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GRAPHICS, OR THE ART OF MAKING CALOU- 
LATIONS BY DRAWING LINES. 
By Proressor R. H. 
No, IL, 

Instruments,—It is only with scrupulously exact oH 
that the re degree of accuracy can be obtain 
in graphic calculations, It is, therefore, of the highest 
importance that all the instruments used should be true. 

The Scale is of the first importance. No better material 
can be chosen for the scale than boxwood. Cardboard 
scales are not suftiziently exact for this class of work. The 
oval section, useful as it may be for ordinary working 
drawings of details of machinery and structures, is unsuit- 
able for graphic calculation, because of the unsteadiness 
with which a scale of this form rests on the paper. Long 
lines have to be marked off, and measured with exactitude ; 
and as one cannot look fairly at both ends of a long line at 
once, one must be able to hold the scale firmly on the 

r, secure against the slightest slipping, while one 
moves from end to end. The flat section shown in the 
accompanying sketch is therefore the best, offering as it 
does the fullest amount of frictional resistance to slipping 


over the paper. The flat underside should be plain, with- 
out markings of any sort. The two bevel edges ma 

conveniently be divided in inches and in millimetres. It 
is important that the division should be decimal. : 2 
shows a small portion of the length of the scale in 
the engineering classes of the Mason Science College. The 
numbering of the divisions proceeds in one direction only, 
from left toright. For each edge there are different lines of 
numbers, e first series on the inch edge reads inches, 
or Of OF Of an inch, or any submultiple 
of tenths of an inch. The second series is for reading to 
or ;'sths, or &c. &., of an inch, The third is 
or ith, or or ;} ths, &c. &c., of an inch, The 
millimetre edge has two similar series of moe 
The minute division to half millimetres and to fiftieth- 
inches is placed at both ends beyond the end line of the 
scale, and also on each side of the middle line of the scale, 
The length of the scale should not be less than 20in. Long 
lines, such as frequently occur in the diagrams, ought not 
to be measured in sections. The scale should stretch the 
whole length of the line, otherwise inaccuracies will 
accumulate, and much unnecessary loss of time will occur. 
A scale 30in. long is often useful. 

T-squares are used in the same manner as in ordinary 
mechanical drawing. The straightness of the edge is of 
special importance. 

Next to the scale the straight-edges and set-squares are 
of greatest importance. Two straight-edges—one about 
18in. long, the other 3ft. 6in. or 4ft. long—are convenient. 
The longer one cannot be dispensed with, Maho; isa 
good material, giving a good edge without res ging. 
If these are edged with ebony, the exactness and smooth- 
ness of the edge is greatly improved. It is essential that 
the strai, heolees be kept dead true. They should, there- 
fore, be frequently examined, and trued-up with scrupulous 
care, if they be found to have bent or warped in the least 
degree. The same remarks apply to the set-squares-—their 
edges must be kept accurately straight. The right-angle 
of the set-square should be exactly correct. The accuracy 
of the 60 deg., 30 deg., or 45 deg. angle is seldom of any 
importance, but they should never be used to set off 
these angles unless they are known to be correct. Three 
set-squares must be provided: One 60 deg., of 12in. or 
l4in, length of side; one 45 deg., of about Gin. or 7in. side; 
and one 60 deg. of similar size. A large 45 deg., of 10in. 
or 12in. side, is also useful. Frame set-squares of ma- 
hogany edged with ebony are the best, but simple pear 
wood set-squares keep their shape and straightness of edge 
very well, if a number of round or oval holes be cut out of 
the central portion. 

In graphic calculation lines have constantly to be drawn 
accurately el to each other, and frequently at a con- 
siderable distance a Parallel rulers are very inaccurate 
in doing this work. The only accurate and convenient 
method is to slide a set-square along a straight-edge— 
which may be an edge of another set-square, if this be of 
sufficient Jength. In performing the transfer of the direc- 
tion across the paper it is important to make the operation 
as simple as possible. In nearly all cases it is possible to 
complete the transfer in one sliding operation. It is at 
first sometimes rather confusing to see in what way the 
set-square and straight-edge are to be 
purpose, and a beginner has frequent recourse toa tortuous 
policy of many successive slidings of one set-square over 
the other. This is seldom necessary, even for the longest 
transfers. The long straight-edge should be laid on the 
paper always in the direction of the desired transfer, and 
as close as convenient to the positions of the line to be 
drawn and of the already drawn line to which it is to be 
parallel, Then this last line is found to make with the 
straight-edge some angle lying between 0 deg. and 90 deg. 
The set-square angle is now to be chosen which most 
closely approximates to this angle between the ree p ate 
and the as to be drawn, «.¢., between the desired direction 
of transfer and the direction to be transferred. With the 
two 60 deg. and 45 deg. set-squares there is a choice of 
six set-square angles, The 60 deg. set-square gives 30 deg., 
60 deg., and 90 » ang the 45 deg, set-square gives 45 deg. 
and 90 d By laying the side of one set-square against 
the straight-edge, and the side of the other set-square 
pd the hypotenuse of the first set-square, there are 
obtained the two angles 15 deg. and 75 deg.; because 
30 deg. + 45 deg. = 75 deg., and 45 deg. — 30 deg, = 
15 deg.; or 60 deg. — 45 deg. = 15 deg. These last 
arrangements are shown in Fig. 3. Putting a set-square 
edge along the line to be transferred, we may thus place 
the straight-edge inclined to it by any of the six angles 
15 deg., 30 deg., 45 deg., 60 deg., 75 deg., and 90 deg., 
which angles increase by a difference of 15 deg. Thus 
the setting of the straight-edge need never deviate from 


for this | 


the exact desired direction of transfer across the paper b 
an angle of more than A deg. at the most, This will 
throw the position of the line to be drawn further from 
or nearer to the straight-ndge than that of the line to 
which it is to be drawn parallel, Since the sine of 
74 deg. is about 4, the maximum amount by which it may 
be thus thrown to one side is about one-eighth the distance 
of transfer. The excess of the length of the edge of the 
set-square over that of the line to be drawn will generally 
cover this deviation of the straight-edge from the exact 
desired direction of transfer. If it does not do so the line 
of the edge of the set-square may be extended by laying 
another set-square against it. Sometimes the direction of 
the parallel lines nearly coincide with that of the transfer. 
In this case the ee is simply laid along the 
given line ; then near the position of the. desired el, 
a side of a set-square is laid against the straight-edge. 
Finally, a second set-square is laid against this first, and 
the first is slid along the second into the required position. 
In marking off lengths upon lines in the diagram, it is 
necessary, in order to secure exactitude, to prick them off 
with a needle point. An ordinary fine sewing needle, 
stuck in a small piece of wood to serve as handle, is a very 


much better instrument for this purpose than the prickers 
usually sold with nalieeliod instruments, inter- 


the curve. Take, for instance, the above given example of 
$in. change of radius per lin. length of arc, and suppose this 
rate maintained uniform from point to point. Let the radius 
of curvature at point A be 12in.; let BC DE F be points 
in the curve whose distances from A measured along the 
are are jin., din., fin., lin., and 1}in. Call the radius of 
curvature p; for instance at A,p, = 12in.; thenp, = 12}in.; 
Po = 12hin. ; pa = 12Zin.; pe = 12hin.; py = 12in. &e. 
Let the point K be distant from A 24in. measured along 
the arc, Here p, = pa+ %4 = 12 + 12 = 24in. = Qp, 
Take now on the curve points L M N O P distant from K 
by ares of lengths din., lin., 14in., 2in., and 2}in. ; that is, 
at distances apart double those between BC D, &c. We 
then have = px + 4 X 4 = 24tin. = 2 po; Pm= Win. = 
2 Pe Pn = 243in. =2 pa; Po = 25in. = 2 pp ; and Pp = 25tin. 
= 2p, Thus this latter portion of the curve differs from 
the first only in that it is drawn double size. It is clear, 
therefore, that the different portions of the curve have all 
the same “shape” as dated shove, and differ only in size 


or scale ; each portion is simply a repetition of any o 
portion drawn to a larger or smaller scale. With a set of 
curve-templates designed on this principle and drawn to a 
suitably graduated series of “rates of change of radius of 
curvature ee unit length of are,” a practically inexhaustible 
i curves may be fairly 


variety wn, whether they be 


sections of lines are pricked off with this needle _— they 
become much more sharply defined. The pencil points of 
the bows and com used should be filed flat, with a 
rounded profile, This rounded profile is best obtained by 
filing one side of the pencil quite flat, and the other to a 
rounded conical form. The flat must be perpendicular to the 
line between the two points of the compasses. If this is not 
attended to, and if the profile be not well rounded, the 
compasses or bows will draw circles of slightly different 
radii according as they lean to the paper on one side or the 
other. These instruments should have sharp points, and 
stiff inflexible legs. Two pencils are desirable, one for 
drawing lines, the other for marking and lettering the 

i The latter may be a No. 4 Faber’s, and is given 
around point. The former may best be a No. 5, and its 
point should be filed flat and broad, and kept always per- 
ectly sharp. 

In many of the more complex graphic calculations curves 
need to be drawn. A set of pear wood curves assists 
greatly in this work. Of these, what are called “ French ” 
curves are uently useful, but “ship” curves are more 
generally applicable. A good curve for this kind of work 
——_ the same character that a “ship” curve ought to 

ve, namely, the curvature should change gradually and 
continuously from point to point. It is rising what a 
variety of curves may be fairly drawn out with the help 
of only three or four wooden templates of this sort if 
these have been skilfully shaped. The characteristic 
shape of any portion of a curve depends upon the rate at 
which its curvature varies from point to point. It may be 
very a stated by specifying the c in the 
length of the radius of curvature per unit | of are. 
Thus the rate of change of radius of curvature might be 
tin. lin. length of arc. If one curve be derived from 
another by diminishing the lengths of successive small 
arcs, all in the same ratio, and at the same time diminish- 
ing in the same ratio the radii of curvature of these suc- 
cessive small arcs, the two curves will differ simply in the 
second being drawn to a smaller scale than the first—they 
will have the same general shape. It would be very con- 
venient if the radii of curvature were marked in figures 
at the different points of the edges of wooden template- 
curves, A very useful description of curve is obtained by 


keeping the above rate of change of radius of curvature 
per unit length of arc uniform throughout the length of 


required to be drawn to a large or a small scale. For 
instance, the series may be the following: Template No. 1, 
rate of change of radius of curvature {in. "tg lin. len, 
of arc; template No. 2, din. per lin. length of arc; tem- 
plate No. 3, fin. per lin. length of arc; template No. 4, 
lin. per lin. length of arc; template No. 5, 14in. per lin. 
length of arc; template No. 6,2in. per lin. length of arc; 
template No. 7, 2hin. per lin. length of arc; template 
No. 8, 3in. per lin. length of arc; template No. 9, 3}in. 
oa lin. length of arc; template No. 10, 4in. per lin. 
of arc, &c. 

ig. 4 shows three examples of these curves accurately 
drawn. A scale of inches is divided off on the edge, and 
the radius of curvature fi at the chief points. The 
scale should be marked on both sides for convenience in 
drawing two-sided symmetrical figures. To ensure perfect 
symmetry of the second side with the first, it is only 
necessary to plot off two points, and lay between them the 
reverse side of exactly the same portion of curve-template 
as has been used between the corresponding two points of 
the first side.* 

Curves are uently drawn with the help of splines 
of lancewood. If these are con- 
dition they answer the purpose very well, but i warp- 
ing or otherwise the a has become irregularly bent, 
then it is very difficult to bend it so as to draw fair curves, 
the local natural bend or twist in the rod always being 
reproduced to a 
condition. It is difficult to preserve splines, even if made of 
the best wood and perfectly straight and regular at first,so as 
to avoid comparatively speedy injury by local bending. This 
is partly produced by the use of the spline, whereby, owing 
to the imperfect elasticity of the wood, severe permanent 
set is produced in special places. Carefully made splines 
of slightly hardened steel of small section would not be 
subject to this disadvantage, but it would be difficult to 


harden them as much as would be necessary to avoid per- . 


manent set arising through their continued use, without 
twisting and bending them in the hardening. 


* The equation representing the above kind of curve 8 
Radius of curvature p = ~ dz 


where ¢ “is the radius at the point where the curve has its maximum 
height above the axes of x (cz, therefore, merely showing the position in 
which the curve lies on the paper), and c, depending on the “shapo,” as 


defined above, 


ter or less extent in its artificially bent - 
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SAMPER’S PATENT PULLEY GRIPPER SYSTEM. 
TxE inventor of the “ pulley gripper,” an American, claims 


AN AMERICAN PATENT CASE. 
TxosE who believe that the American system of granting 


that up to the present year of grace the whole system of | patents is perfect, because the precautions taken by all the 


transmission of motion hitherto in vogue has bean wastefully 
defective, and that he “was born to put it right.” He has lately 
been exhibiting his invention applied in various ways to the 
machinery employed for the production of the electric light at 
the recent exhibitions at the Crystal Palace and at the Royal 
Aquarium ; and as his system will be more extensively exemplified 
in the machinery shed at the Fisheries Exhibition, we give some 
notes upon it. The principal object of this invention is to 
increase the adhesion of the cords or belts employed for the 
transmission of motion, avoiding or nullifying the tension 
between the intermediate shafts, and guiding the cords or belts 
accurately. By the ordinary system the cords or belts embrace 
only half the circumference of the pulleys if these are of equal 
size, and less than half of one of them if they are unequal ; but 
since the vibration of the belts while running causes them to lose 
their grip on a portion of the circumference embraced, it results 
that the adhesion is much less in practice than is expected, and 
in the majority of cases, being insufficient for the transmission of 
power, recourse has hitherto been had to two methods for 

ishing the adhesion and for supplying the want of 
points of contact between the cords or belts and the pul- 
leys. These two methods are:—(1) Keeping the belts very 
tight; or (2) producing this same tension by means of a loose 


FIG.9. 


/ 


| officials ensure the granting of valid patents, will do well to take the 
| lesson conveyed by the following facts to heart. It is tolerably 
| well known that a great demand has sprung up for barbed wire, 
| that is fencing in the lines of which are fixed spikes or prickles, 

which serve to prevent animals from squeezing through or 
| pressing against the fence. For several years past the manufac- 
| ture of barbed fencing wire has been under the control, substan- 
tially, of a single concern, namely, the Washburn and Moen 
Manufacturing Company, of Worcester, Mass. They acquired an 


of superior skill and enterprise in producing machinery to 
make the wire, by honest endeavour to furnish a first-class 
article, by promptness in filling orders, and finally by con- 
tenting themselves with a very small margin of profit. This 
was the original basis of their trade; it has been steadily main- 
tained, and upon it has arisen the gigantic business now governed 
by a corporation. As soon as the barb fence business began to 
develope into large proportions, other makers became anxious to 
| dip in and grasp a share. Thereupon Messrs. Washburn and 
| Moen bought up all the principal patents relating to barb fences 
| in order to prevent competition; they then applied to the 
Patent-office, and obtained re-issues of some of the oldest of 

these patents, on which new and broad claims were allowed. 
Some of these re-issued claims covered 
a wire or fence bar of any sort having 
barbs or points upon it. Other claims 
were for mechanism of any description 
for making any kind of barb fence. 
With these claims and re-issues, some 
of which had been tried and sustained 
by the courts, the manufacture was so 
guarded and surrounded by bristling 
patent points, that few makers have 
cared or ventured to fight the Worcester 
holders, but have preferred to pay them 
a small royalty as licensees. 

Under several decisions of the Su- 
preme Court of the United States in 
various cases, it has been laid down as 
a new rule that the re-issue of an old 
patent so as to make it cover, by new 
claims, any new or broader ground than 
the original patent, is invalid. In view 
of these decisions Messrs. Griesche and 


\ 


burn and Moen. Issue was joined, and 


pulley called a belt tightener, which derives its name from its 
use. The imperfection of these two methods of producing 
adhesion originates many evils, such as the heating and destruc- 
tion of the intermediate shafts, of the bearings, and of the belts, 
loss of power, waste of fuel, stoppage of operations, and impossi- 
bility of turning angles, &. &. It is defects that Mr. 
Samper professes to remedy and prevent by means of his system. 

By the above-mentioned methods hitherto employed for pro- 
ducing tension, not only is the desired rotary motion imparted 
to the shafts, but they are also subjected to a lateral strain, 
whilst the inventor claims that by his system rotary motion 
alone is produced without deflecting the shafts. The patentee 
employs a loose pulley gripper, which is flanged, while the 
intermediate pulleys are not. The pulley gripper is mounted on 
one or two arms independent of the intermediate shafts, or else 
on arms which are fitted on to the shaft itself, but loose, and 


only secured between the collars. By one of these two general | 


methods this system can be applied in all existing cases. The 
following side of the cord or belt is picked up by the pulley 
gripper, which is brought up close to the intermediate pulley, 
touching it if desired, but not pressing against it, and is then 
moved along a circumference concentric with that of the pulley 
until it brings the following and leading sides of the belt 
nearly in contact, and in this manner the cord or belt embraces 
nearly the whole circumference of the pulley. The patentee 
has an idea, or appears to have, that this operation is exe- 
cuted without producing friction, “since the pulley gripper is 
loose, and the tension disappears in some cases, and is consider- 
ably reduced in others, because of the increase of adhesion.” By 
these means the contact of the belt or cord with the driving 
pulley is increased from the ordinary average of 180 deg. to as 


much as 325 deg., thus causing the adhesion of the belt to the | 


pulley to a point far beyond the centre of the shafts; and as the 

gripper is always kept close against the intermediate 
pulley, it secures practically a steady adhesion of the belt 
throughout the whole circumference embraced. “The adhe- 
sion being thus increased, the necessity for tension disap- 
pears, and the following side of the cord or belt remains 
slack although the full motive force of the driving wheel is trans- 
mitted; and as the pulley-gripper has flanges for guiding the 
following sides of the cords or belts, Mr. Samper directs them at 
will, turns all kinds of angles, renders unnecessary the employ- 
ment of toothed gearing, and obtains many other very impor- 
tant advantages.” Such, at least, are the claims of the inventor 
in his pamphlet, from which we take two illustrations. The 
first, which is the sixth figure in his pamphlet, shows an arrange- 
ment by which the power is communicated from a large pulley to 
a very small one, the pulleys being very close together. As the 
pulley a is the only one that requires adhesion, the pulley-gripper 
g is placed close to pulley a, and in order to move it on a cir- 
cumference concentric with that of the pulley, the slot i is made 
in the arm concentric with the pulley a, and in this slot the arm 
of the pulley-gripper is raised or lowered as required to regulate 
the tension of the belt. The second illustration we have 
selected shows a transmission in which, by means of two pulleys 
and one belt, he turns a right angle formed between two shafts 
on the same level. In the driven pulley a the pulley-gripper m 
is fixed, and in the driver x the pulley-gripper is regulating the 
tension of the belt. The shaft c makes the angle, and on it are 
two loose flanged pulleys, held by two collars screwed to the 
shaft. The larger pulley d carries the leading side of the belt, 
and the smaller pulley f the following side of the belt. In this 
case it is advisable to shorten the belt if it stretches, so that the 


two pulley-grippers may be kept on the same level, in order not | }, 


to form a new angle, which would retard the working of the 
pulley f. In another illustration the inventor shows a transmis- 
sion of power from a horizontal to a vertical pulley as used in 
mills; but we have no space for other blocks, and can only refer 
our readers to his pamphlet. 


THE of th channel the bar i 
q wwy~ 4 e new across the bar of the Brisbane 


to a width of 200ft, 


we learn from the Scientific American 
that on the 4th inst., in the United 
States Circuit Court, St. Louis, Mo., 
Judge Treat decided the case, hold- 
ing, in effect, that the broad claims 
| of the barb fence patents are invalid, both as respects the 
| article produced and the machinery for making the same. The 
magnitude of the barb fence business will be understood when 
we state that the estimate of the quantity of this fencing made 
in 1882 was 80,000 tons, or 500,000 miles in length. The firms 
claiming under their patents the exclusive right to manufacture 
barbed wire are said to have made within the year in royalties 
from their licences and from extra profits in their own busi 
nearly £1,000,000. The royalty, though large in the aggregate, 
amounts in only to 8s. 4d. per 1000ft. of fencing. 
Those who imagine that the overthrow of these patents is likely 
to result in any material reduction in the price of barb fencing, as 
paid by consumers, are probably mistaken. decision may 
bring about a greater division of the trade and its profits than now 
exists; but where the margin of profit is already low there is not 
much room for the lessening of prices to the general public. 


STERN WHEEL STEAMER FOR THE RIVER 
MAGDALENA. 


On page 491 we give an engraving of a stern-wheel steamer 
recently completed by Messrs. Yarrow and Co, of Poplar, for the 
navigation of the river Magdalena, in the United States of 
Colombia. It is generally known this firm has already built a 
large number of vessels of this type; they have been attended 
with very marked success. As a matter of fact, Messrs. Yarrow 
have obtained a speed of thirteen miles an hour in vessels 120ft. 
in length by 24ft. beam, having a draught of 12in.; and aspeed of 
fifteen miles an hour in vessels 130ft. in length by 28ft. beam on 
a draught of 15in. Our engraving illustrates one of the largest 
of this type of vessel which Messrs. Yarrow and Co. have hitherto 
constructed. The dimensions, exclusive of the wheel, are 150ft. 
in length by 31ft. beam, with an estimated draught light of 15in., 
and it is confidently expected a speed of sixteen miles an hour 
will be obtained. The general design will be clearly seen from 
the illustration. There are three boilers of the return tubular 
type, adapted for a working pressure of 140 lb. per square inch, 
and of sufficient size and heating surface to give steam without 
a forced draught, they are placed on the main deck near the bow, 
and the engines are quite aft, on the usual American plan, so 
that the boat is on an even keel, whether light or loaded. 
This disposition of the machinery admits of a very light design 
of hull being made, the strain of these overhanging weights being 
taken by the system of diagonal ties. The engines are compound 
surface condensing, the high-pressure cylinder being 20in. 
diameter, and the low-pressure 33in. diameter, both having a 
stroke of 5ft. The air pump, circulating pump, and feed pumps, 
are worked by independent engines. The hull is throughout of 
steel, and is provided with three longitudinal bulkheads and five 
transverse subdividing the boat into twenty-four 
compartments. The cargo is carried on and below the main 
deck, and on the upper deck is the passenger accommodation. 
In comparing the efficiency of stern wheel boats with side wheel 
boats, we may remark that actual experience tends to show that 
with thesame dimensions, displacement, and power, the stern wheel 
gives alittle better result in point of speed. They are, however, 
quite unsuitable for withstanding rough weather, but for navigating 
smooth water only, where a shallow draught is an essential require- 
ment, the stern wheel system undoubtedly offers many advantages, 


An OLp Brincr.—At the regular meeting of the Engineers’ 
Club of Philadelphia on the evening of June 2nd, Professor L. M. 
Haupt exhibited a drawing of the Pheenixville Bridge, which was 

milt by Mr. Moncure Robi , C.E., honorary member of the 
club, in 1836, for the Philadelphia and Reading Railroad, over the 
River Schuylkill. It is an instructive and enduring monument of 
successful construction of cut-stone masonry. There are four 
mental arches 72ft. clear span and 164ft. rise; radius of arch, 
47ft.; voussoirs, 2ft. Yin. thick. One end abuts against a rocky 
bluff, while the other is supported by a heavy abutment with an 
earthen filling. It is believed to be one of the lightest and 
oa bridges of its kind in the United States, having cost. but 
48,000 dols. 


eminent position in the trade, in its early days, by the exercise | ° 


Fuchs refused to pay royalty to Wash- | turned 


HOW TO MANAGE WRECKED TRAINS, 
We publish the following article, which we extract from the 
National Car Builder, because it deals with a subject about which 
nothing, so far as we know, has been previously published in the 
English language. In this country engineers are not so much afflicted 
by derailments as they are in the United States and our colonies, 
But English engineers do not work exclusively at home, and those 
who contemplate going abroad may find the information we give 
very useful, 
On a few roads the wrecking se is as complete in all its 
appointments as the master mechanic’s department, of which it 
iaty forms a part, while on too many roads the only facilities 
for picking up wrecks are such jacks as can be spared from the 
machine -# , & pair of blocks and tackle, and a few pieces of tim- 
ber picked up in a hurry, the rope of the tackle when wanted being 
usually unrove and carried off to take the place of a broken crane 
rope. Twenty years ago wrecking too often depended v;on main 
strength combined with more or less stupidity, causing «dditional 
injury to cars and engines, so that when they were replaced on the 
track the damage from this source often exceeded that of the de- 
railment and plunge down the embankment. It is a curious fact 
that broken rails and other causes of train accidents are too fre- 
uently found near bridges or on embankments, and the resulting 
) se ae is from this circumstance very much greater than it other- 
wise would be. A collision of two freight engines in which the 
damage ought to be limited to the front ends and cylinder heads, 


| 
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will, in nine cases in ten, be supplemented by a roll down the bank, 
which is highest just at the spot where the collision occurs, while at 
a distance of 500ft. either way there is no bank at all. Broken rails, 
also, which throw trains off the track, are pretty sure to be in near 
proximity to bridges, and a simple derailment is consequently 
into a serious and expensive accident by the — running 
over the ties to the bridge, breaking through the bridge timbers, 
and diving into a little stream which is not large enough to be of 
any practical use, but sufficiently large to make the job an ugly one 
for the wreckers, A large wreck is attended with thi i 
to the excitement of war. There is the same hurry and confusion. 
A big fire is built of whatever fuel comes handy; a crowd of half- 
frozen men gather round it if the weather is cold; no one knows 
how or when the next meal is to be obtained, all being on the alert 
to make the best out of the worst possible means. One poor 
fellow has injured himself by lifting, another has had a pick driven 
through his foot instead of into a tie, and another has been hurt, 
haps, by the recoil of a rope. A wrecking master must be 
1 By Bee with the qualities of a military commander. He 
must be cool and self-possessed, and take time enough to form a 


/ 


definite plan before a move is made. He must receive suggestions, 
and never hitch on to an engine or car without knowing exactly 
what he is to accomplish by it. If the wreck is a large one, the 
president of the company is usually present with a number of 
useless spectators. Instead of taking fifteen or twenty minutes to 
look over the ground and form an intelligent plan, as he would be 
capable of doing under other circumstances, the wrecking master, 
if he is a nervous and sensitive person, is apt to lose his head 
because the president is looking at him, and the train dispatcher 
sending messages every fifteen minutes asking how soon the track 
will be clear. The result is, that in his trepidation he hitches on 
anywhere, jerking as many cars on the track as he jerks off, and it 
finally turns out that between the original crash and the subse- 
quent hauling and jerking, the cars are not worth picking up; and, 
as a last resort, they are got out of the way by setting them on 
fire, and reducing them to ashes. 

There should always be found on each division of a road two 
derrick cars, each capable of lifting 20 tons. With these, and the 
ordinary tools of a ing car—jacks, 20ft. levers, blocks and 


wrecking 
tackle, plenty of extra rope and chain, &c.—a modern wreck of 
Fic 3 Fic 10 


the average sort can be handled with comparatively little difficulty, 

nee em, must, of course, be handled with much greater 

care t freight cars, and it will now be shown what is con- 

_— the best practice in dealing with wrecks of this class 
cars. 


In Fig. 1 & passenger car is represented as having left the track 
and gone down an embankment, where it lies on its side lengthwise 
the track. Fig. 2 shows a section of the embankment and track, 
an end view of car, and wrecking tackle in place. Two ropes b b— 
Figs. 1, 2, and 3—are passed through the clear-story windows, as 
shown, and fastened to a plank f on the opposite side. Two pairs 
of blocks and tackle g g are to be hooked to the b b, and in 
the absence of trees or stumps to hitch to, an anchor, as shown, 
will be n This anchor is made by cutting a trench long 
enough for the rail i i—Fig. 1. A cross opening // is then dug, 
and a tie jj pushed beneath the rail, as shown. A chain or rope is 
fastened to the tie close to the rail, brought over the rail, and the 
block and tackle hitched to it. If the ground is soft, a plank 
should be used in place of the rail for the reason that it presents 
more surface. The tackle rope is then passed round an idler- 
block hh, and led to the engines, of which there is one at 
each end of the car. Two timbers dd—Figs, 1, 2, and 3--are 
placed as shown, and the engines are then started slowly. The 
car will then be pulled over on its bottom, as shown in Fig. 3 
where it is held by the engines until two more pairs of blocks and 
tackles can be rigged to be pulled by hand, to a rope a, passing 
through the end side windows, and fastened to the plank e. The 
ropes 66 and tackles gg may be removed and two derrick cars 
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laced one at each end of the passenger car, If the car is a 
ieeper, a guy-rope from the top of the derrick will be mooeumney i 
if it is an ordinary light passenger coach or baggage car, the 
can be held in position by ice-tong clamps to the raile. The 
chain c of each derrick (Fig. 3) is fastened to the drawbars, an‘ the 
weight of the car is then taken by the derricks, while the blocks 
and tackle hitched to the ropes a pull the car on the track between 
the two derrick cars, When the coach is a on the 
rails, one end is hoisted by the derrick and blocked; the derrick 
then picks up and places the truck on the track, and by yoo takes 
the weight of the coach, while the goer es | is removed to make 
room for the truck, which is then push under the coach into 

lace. The other end is treated similarly, and the coach is ready 
y be removed, It may be laid down as a rule with passenger 
coaches and engines, that the first move should be to place them 
right side up. Coaches frequently in running off get turned so 
that their fength is at right angles with the track, as shown in 
Fig. 4. In such case the hitch would be made as before, through 
the clear-story windows, the tackles placed as shown, and two 
engines employed. The timbers aaa should be placed and the 
car turned on its bottom. Fig. 5 shows the car in this position. 
A hitch is then made to the draw-bar, as shown, while a rope 
b is attached to the other end to keep it in position. The coach 
can then be pulled around parallel with the track. If soap is 
applied to the timbers aaa it will facilitate matters. When 
aon with the track the coach is to be placed on it, as shown 

n Figs. 1, 2, and 3, 
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’ Freight cars are more easily handled. A derrick will pick one 
of them up bodily, as shown in Fig. 6, D being a bird’s-eye view of 
derrick car, b the boom hitched to a freight car held in a rope sling 
a, a, and being lifted from the track to one side to clear the 
In replacing it on the track, it is first turned on its bottom, prefer- 
ably by means of two or three 20ft. levers or derrick, when the 
derrick car would pick it 3 and place it on its trucks on the 
track. Fig. 7 shows an old-fashioned way of putting freight car 
bodies on the track. A rope a is passed several times around the 
and is hitched to the engine at c, which on ing up ro! e car 
toward the track. 
ines are more difficult to handle, especially the heavy M 

and Consolidation types, because the weight is concentrated on the 
small surface of the drivera, which plough up and sink into the 

und at almost every move. It is, therefore, time well spent to 

ve —7. of heavy plank at hand to keep the engine out of the 
mud, In Fig. 8 an e is shown off the track and crosswise of 
same, on its side and down an embankment, a combination of diffi- 
culties seldom met with. It would first be in order to P ag the 

bers ¢ ¢ to receive the engine when right side up and to ki 


her_out of the Three jacks, a, b, and c—sometimes a b 

\ 


cut to the curve of the boiler is placed between the jacks and 
boiler—are placed as shown, beneath the boiler in pits dug for the 
purpose, and the engine raised from the ground. Two ropes ii 
are over each end of the boiler, as shown, and fastened to 
the frame on the bottom side. Two pairs of blocks and tackle are 
rigged and two engines used. The derrick car D can also be used 
to advantage if the engine is near enough to the track, and if not, 
the quick work performed by these cars will frequently pay to run 
two tracks out to the engine. Place a derrick car on each track and 
t the engine right side up by a direct lift with the two derricks, 
uy ropes are then necessary from the top of the derrick to a 
-sized tree or anchor, as the ice-tongue clamp will bring up the 
track with heavy lifts. Having the engine right side up, it should 
be jacked up so that the drivers will clear, blocking placed under the 
fire-box and cylinders and rollers d dd beneath this blocking and 
the timbers ¢ ¢, as shown in the lower half of Fig. 8. A rope g will 
retain the back end of the engine in position, while a hitch at the 
front end with blocks and tackle as shown, will bring the engine in 
the direction of arrow on the timbers f f parallel with the track. 
Fig. 9 shows a bird’s-eye view of the engine after it is parallel with 
the main track, which is cut and thrown to meet the engine. A 
line is hitched to front end of e, by means of which it is 
ed up the main track. Fig. 10 isa section of Fig. 9 at the 
t end of the engine, showing the bank cut away. When an 
engine lies half way down the embankment it is frequently neces- 
to cut large portions of the embankment away as well as 
to block op under the head of the engine when it does not lie 
— th the track. In old times, when an engine went 
rough a bridge and down 70ft. or 80ft., it was frequently left 
there, it being considered that the expense of raising and repairing 
. 11 is a bird’s eye view, an ts an engine A, which is 
the or would be to first 
her as close to the foot of the embankment as possible, by 
means already explained. Two derrick cars F F are placed, as 
shown, on temporary tracks, the booms extending over, The 
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drivers, foot-board, cylinders and frames having been disconnected, 
the two derricks will readily lift the boiler. en the length of 
the derrick chain is raised the engine will necessarily have to be 
ay ea by slings and well anchored, until the derrick chains can 
be lowered and a second life made. When the engine is in water 
the difficulties are multiplied, although the derrick car affords a 


lg 
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solution of almost ne lg wreck. It is not, of course, 
necessary to suppose that the face of the embankment is perpendi- 
cular, nor does this make any difference, as the derricks will as 
readily drag the engine as lift it. We remember a case in which 
an engine was down a ravine about 60ft. below the track, in which 
case several weeks elapsed before she was raised, The plan adopted 
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was to drag the engine several hundred feet up the ravine upon 
a long siding, a track being laid on this siding, and blocks and 
tackle used to pull her up the long steep incline, Fig. 12 shows 
a iar ddl wor in which a dead engine was pushed off the 
end of a track, the bridge not being in place. In this case the 
back wheels did not leave the track, the front of the engine resting 


on the ground. <A rope a was hitched to the draw-bar of the foot- 
board, and two engines to the other end of the rope. The we 
kept a heavy but steady strain on the rope. A timber } was p 

as shown, to retain the engines in position while the excavation 


for blocking and jacks was made. Two jacks were then placed, 
one under each end of the bunter beam, as shown, and the engine 
jacked up a few inches, and then blocked. This was continu 
until the engine was level, with the back wheels ing on the 


main track. Two heavy square timbers were then ° resting 
on the abutment and Vicsking. A freight car ‘unk was then 


lowered, carried to the front end of the engine, and raised by 
blocks aud tackle, and placed under the front end on rails spiked 
to the heavy timbers, when the engine was readily pulled on to 
the main track. Had the engine gone entirely down, as the distance 
was short, she could have readily been jacked and blocked — 
up to a level of the track. Several years ago an engine went o 
the track down an embankment, and turned completely over, rest- 
ing on her dome. Both driving axles were badly bent, and were 
lifted out of the boxes and a new pair lowered into place, when the 
engine was turned over, and replaced on the track. 

"Fig. 13 shows a carrying jack, which used to be a very valuable 
tool in a wreck, although its usefulness is now supe’ by the 


FIG.14 
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derrick car. It consists of a jack on rollers, which, by means of 
the long screw shown, can be carried from end to end of the bed, 
which ordinarily allows a traverse of 30in. It can with another be 
mage under an engine or car, when the entire load can be carried 

n., and any distance by a succession of moves, 

Fig. 14 shows different knots for fastening the ends of two ropes 
together. They are, with those in Figs. 15 and 16, shown as just 
started, in order that the course of the rope can be traced. They, 


of course, only require to be drawn taut to complete the knot. 
Fig. 15 shows different modes of fastening to the eye of a 
block or other similar ring. The two in which a coupling pin is 
not used can be continued for several turns more, and have ends 
fastened by binding with twine to the main rope. Fig. 16 shows 
different hitches to posts or trees; they are all quickly made and 


are reliable, 
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The subject of wrecking is 
any one who has the rm 7 y spanner of a big job will be pretty 
sure to discover. It might be supposed that the civil engineer of 


deserving of considerable study, as 


a road would make a good wrecker, from his knowledge of the 
handling of heavy structures. But this is notso. In carrying on 
his bar oy operations he has plenty of time at his disposal, with 
powerful derricks and other n appliances, but give him a 
small wreck with a flat car-load of timber, a few blocks and tackles 
and four or five jacks, and he would despair of accomplishing any- 

i The experienced and capable wrecking master, in handling 
— engines and cars with the usual limited means at his com- 
mand, displays an amount of engineering talent that is none the 
less practical and effective because it has not been acquired by a 
regular course of technical education. 


OONTRAOTS OPEN. 
IRON SORTING OFFICE FOR THE SOUTH-EASTERN. 
RAILWAY COMPANY. 


THE South-Eastern Railway Company wants tenders for the 
aaa of an iron post-office sorting office at Tunbridge 


The brickwork in the footings and sleeper walls to be of the best 
sound stocks and mortar, composed of one measure of the best 


y clips 
l}in., with fillets on each 
side. Curb for lantern, as shown. whole of. the timbers to be 
of the best py eben from sap, shakes, and large or loose knots. 
Provide and fix a lantern light, as shown on detail, with 2in. top, 
and side lights being hung on centres, with proper pulleys 


lines for opening and closing, the flooring to be 1jin. yellow deal, 


rebated and filletted and properly trimmed to hearthstone. 


ed | Provide and fix in floor on brick foundation a York stone slab 4ft. 


by 3ft., and 3in. thick to take the stone. Build brick apes 5 
breast and shaft, as shown on the drawings, and —T20 fi 


9in, unglazed earthenware pipes and build half b in 
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\ fresh-burnt lias lime, of facture, and two q \ 
of clean, sand. To have York stone steps to entrances, 9in. 
\ longer than the openings, lft. wide, and 7ft. thick, and proper 
(OG. = \ \ damp course of two courses of slates and cement on the top of all Ef 
\ CF S external walls. ‘The framing to be formed with posts, cills, ~ 
W RECO braces, window and door-cill and heads, and top and bottom ; 
WX \ es WS LY \\. plates, 43in. by 3in., the posts being of the distances apart g 
shown in the drawings. The floor joists to be 4sin. 
\ \N \\ by 2hin., and plates 4}in. by 3in. The roof to have purlins, 
\ WN WSS | 
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cement, as shown, to the w.c.’s in yard. The inside of the w.c. 
walls to be rendered in Portland cement—that i wood- 
work to be lath rendered—and lined with 6in. white Dutch 
tiles, set in Keene’s cement to a height of 5ft. from the 
ground, finished with a ljin. flush bend in cement. ‘The 
inside of the walls and roof of buildings and outbuildings to be 
lined with fin. matched and leaded boarding. The windows are to 
have fir solid frames, with oak cills, and 2in. fixed sashes, upper 
part over transom hung on centres with proper fastenings, and 
cords, and pulleys, 2}in. circular fixed sash, and l}in. tongued 
lining in le as shown. All windows to have moulded archi- 
traves 2}in. wide, and 1}in. rounded window boards. Doors to 
have fir solid rebated frames, and 2in. double moulded 4in. panel 
doors, each hung with a pair of 4in. W. L. butts, and fastened with 
a 7in. mortise lock—plain ebony knob furniture—of Messrs. Tucker 
and Reeves’s manufacture, and two Yin. barrel bolts to each door in 
back lobby. Front entrance door to be six panel, double marginal, 
moulded, and bead flush, hung with No. 3 4in. W. I. butts, and 
fastened with a 12in. drawback lock and two 12in. iron barrel bolts. 
Doors to have moulded architraves similar to those described for 
windows, The inner doors to entrance lobby to be 2}in., double 
hung and swing, lower panels double moulded, upper ones glazed 
with British plate glass, jin. thick. Provide and { fix d’s 
ing hinge to each door, price £3 3s. each. Yard walls to have 
moulded coping as shown. W.C. doors to have lower panels bead 
flush and square, and upper panels filled in with rough plate glass, 
in. thick, each door having a 6in. brass bolt and 6in. loop handle. 
e lobbies are to have boarded floors, but the w.c.’s = 3 are 
to be paved with 3in. tooled York stone, the w.c.’s 1jin. seats, and 
lin. risers on frames and bearers, with holes cut and dished 
and beaded hand holes formed. Provide and fix 1} W. an 
moulded barge boards and gables, as shown. Provide and fix dust- 
bin, where shown, with batten top and flap, and door at bottom to 
slide in proper grooves. Provide and fix where shown by dotted 
lines, W. I. principals, 24in. by 24in. by gin. iron, tee, and fin. 
rods, with C. I. ornamental struts and supports to lantern, the 
whole to be of the best Staffordshire iron. The walls and roof to be 
covered with galvanised iron, No. 20 gauge, all to be the make of T. 
Lysaght and Co. (Limited), Bristol, properly screwed up and caulked 
with red lead and tow where necessary, the ri being covered with 
iron ridge-pieces, having 4in. lap with 5lb. lead flashings as 
required. Provide and fix a 4in. O.G.C.I1., eaves gutter to the 
roofs with 3in. C.I. rain-water pipes, with r heads, bands, 
and shoes to yee over gratings. The inside of the iron roof 
to be covered with felt of the best quality, and in the walls the 
space between the iron and the matchboarding is to be fitted in 
with clean dry sawdust. All the sashes to be glazed with 21 oz. 
fluted glass, properly sprigged, puttied, and back-puttied; the m4 
of the lantern to be glazed with rough plate-glass jin. thick. 
mateh ing to be stained and twice varnished with the best 
copal, and all the other wood and ironwork, except the galvanised 
izon, both internal and external, to be painted four oils, of a tint 
to approval. Provide and fix two galvanised iron cisterns, 6ft. 
3ft. Gin. by 2ft. 6in., over the w.c.’s in yard, one to supply w.c, 8 
and urinals, and the other the draw-off tap, and bring in water 
from the main with lin. service pipe, with lin. stopcock in same, 
and copper ball cock to each cistern. Fit up each w.c. with 
Dalton’s Staffordshire flushing rim pan, and syphon with Conolly 
waste-water preventer, and rly connect to drain. Fit up 
urinal with lin. rubbed slate-black and divisions, and slate bottom, 
with channels and brass rim, and grate with sypbon under, pro- 
perly connected with the drains, and fit up Doulton’s lipped 


urinal as shown. Construct Gin. glazed tubular 
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sewer, and connect to same 4in. drain from the R.W.P.’s and 
urinals. Allow for 50ft. of Gin. drain pipe, and laying from 
the ges marked A on plan. Construct cesspools l4in. by 
9in. by 12in. under each R.W.P. grating end under draw- 
off tap in yard in brickwork in cement, with York stone 
dished kerb and iron grating to be properly trapped and 
connected with the drain, Lay on water to each w.c. apparatus, 
draw-off tap, and urinal with in. pipe to the container of the waste 
enter, and from thence with 1fin. lead pipe to the apparatus, 
Each }in. branch Pipe is to have a hin. screw-down stopcock 
= where directed. vide and fix a 4in. screw-down tap of 
nderharp manufacture in yard where shown on plan. Provide 
and fix a medium size hot air stove—2ft. 4in. wide—with fender 
complete, to be obtained from M. Fleetham and Co., of Clifford- 
a, Bond-street, W., to be properly connected with the brick 
jue. 


Tenders are to be delivered before twelve o’clock noon on 


Tuesday, the 3rd prox., addressed to the Secretary, H.M. Office of 
Works, No. 12, itehall-place, London, 8.W., and must be 
endorsed ‘‘ tender for erection of iron building, Tunbridge Wells.” 
—A. B. Mitford, secretary. 


LETTERS TO THE EDITOR. 
We do not hold ourselves responsible for the opinions of 


SHEAR LEGS, 
in address you on this subject I would 

impression N. D. Y.” “EK. M. R.” 
appear to me rather hard on ‘‘ Foreman.” They seem to have 
overlooked the fact that he refers to the triangular arrangement 
of shear legs, and deals with a — weight on much shorter poles 
than was under discussion. ith three poles of the dimensions 
he gives, viz., 20ft. long and say 9in. diameter as an average, and 
14tons suspended, the formula of Trautwine, as given by “‘E. M. R.,” 
would show a factor of safety of 6, which is row sufficient in 
argeeny works. ‘‘ Foreman” is also rather in condemning 
all theory; his rule of thumb may have succeeded in his case, but 
said rule is not generally known. Seeing that only 10 per cent. 
of mankind know how to erect or use triangular shear legs, it 
would be very obliging to me and many more of your readers, no 
doubt, if he would enlighten us, 

In my first communication on this subject I referred to an 
example of shear legs designed by foremen at a Government dock- 
Titling veigh legs, two in number, were 74ft. long, and were used in 

ifting weights up to 44 tons, which they did with safety. It would 
be rather startling to find the diameter of these poles per the rules 
of “N. D. Y.” Still, these legs were not built up, but “‘ carefully 
selected fir poles.” Asan example of shear poles made of steel 
plates, I may mention those referred to in “ Anderson on Strength 
of Materials.” The poles were 40ft. long, 15in. diameter at middle, 
and Sin. diameter at ends; plates ‘185in. thick. These ad were 
tested with a load of 36 tons when inclined 15ft. out of the per- 
pendicular. This load they withstood without the slightest per- 
ceptible deflection. The factor of safety in this case cannot certainly 
have been even 6. 

In I may Tam to erect are 

‘or a temporary purpose, 8 guided by Trautwine’s 
formula; but the Factor of safety will be taken at 5. 

Leith, June 27th. READER. 


Sm,—If I may 
remark that in your 


AN IRISH-SCOTCH TUNNEL. 
S1z,—In drawing attention to a question which, though often 


considered, will yet receive a more practical treatment and study 
at the hands of the engineering profession, I would refer to the 
scheme or proposal of a tunnel between Scotland and Ireland. 
This question has now thoroughly come on for consideration, and 
will doubtless, ere long, obtain a s of practical as well as public 
attention. From being spoken of as a pro for some years, the 
question has ony revived, and the interest in it also. 

In the first place I would draw attention to the routes proposed, 
viz., that from Portpatrick to Donaghadee—which has been, as a 
proposed route, the most referred to—and the other, which, though 
of comparatively recent date and plan, has already received a con- 
siderable share of attention and interest amongst engineers, namely, 
the drilling of a tunnel through the basaltic which exists 
continuously from the Giant's Causeway, County Antrim, to 
the far-famed Fingal’s Cave, Isle of Staffa, West of Scotland. 
This seemingly gigantic work, extending 26 miles, is declared to be 
quite practicable. ENGINEER. 

June 26th. 


CHANNEL BALLOONING. 

Sir, your correspondent, ‘‘ Icarus,” explain a little more 
clearly than he did in his letter, —_— at page 480 of your im- 
pression for the 22nd inst., how the air over the sea can be “ rarer 
and lighter than over the land . . . in 
vapour rising into it from the sea and expandi 

mdon, June 25th. 


consequence of the 
it”? Supact. 


Dzatu or Dr. SportiswoopE.—We announce with great regret 
the death of Dr. Spottiswoode, President of the Royal Society. 
Dr. Spottiswoode died of the supervening effects of Roman fever, 
in the 59th year of his age, on Wednesday. He had been ill ever 
since a recent visit to Rome, but until the day before his death his 
recovery was confidently anticipated. Dr. Spottiswoode was in all 
respects an eminent man of science, and it is impossible in a brief 
space to do justice to his life and labours. For the moment it 
must suffice to state that he was born in London in sey 4g 
1825, and received the early portion of his education at Dr. B 
land’s school at Laleham, whence he passed to Eton and Harrow. 
At Harrow he gained the Lyons Scholarship, and entered Balliol 
College, Oxford, in 1842. Graduating B.A. class in mathema- 
ties in 1845, he gained various University distinctions, ——t 
the University Mathematical Scholarships of 1846and 1847. In 1857 
Dr. Spottiswoode was Public Examiner in Mathematics at Oxford, 
and acted during the first year of operation as an examiner 
under the Civil Service Commission, as also at the Society of Arts 
examinations, and those of the Middle Class Schools Corporation. 
He was a Fellow of the Astronomical, Geographical, Asiatic, and 
Ethnological societies, and of the Society of , and the Royal 
Society, of which he was appointed treasurer in 1871, and subse- 
quently elected president. In 1871 he received the honorary degree 
of Doctor of Laws from the University of Edinburgh ; in 1876 was 
elected a mding Member of the Academy of Sciences of 
Paris ; and in1878 acted as — of the British Association, when 
the authorities of Trinity College, Oxford, conferred upon him the 
honorary degree of LL.D. Dr. Spottiswoode was the author of a 
work on the “Polarisation of Light,” published in 1874 as a 
volume of the Nature Series ; a volume of ‘‘ Travels in 3” 
and a mathematical book entitled ‘‘ Meditationes Analyticz ;” 
besides contributing various papers to the “ Philosophical Trans- 


actions ” of the Royal , the “* Transactions ” of the Astrono- 
mical Society, and S ae English ign scientific 
publications. 


and foreign 
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RAILWAY MATTERS. 


Tye Canadian Pacific Railway land sales for May were consider- 
ably more than for some months previous. The average price was 
about 4°50 dols, per acre, 

THE Queensland Government have called for tenders for the 
construction of the first fifteen-mile section of the railway from 
Brisbane to the Logan. 

LARGE quantities of timber are being sent by rail to Quebec vid 
the Canadian Pacific Railway, and it is considered likely that a 
considerable portion of the trade will hereafter follow this route. 

A conrract for the building of ninet 1 tives for the 
Canada Intercolonial Railroad has been secured by the Canadian 
Locomotive and Engine Company of Kingston. This is the largest 
order yet secured by this company. 

A REGULAR service for the Canadian Pacific Railway is now 
provided from Prince Arthur’s Landing westward to Medicine Hat, 
a distance of 1095 miles, and by the close of the season the road 
will be in operation on a continuous length of 1400 miles. 

Tur German Government has offered to buy the lines of the fol- 
lowing six companies, in order to complete the State Railway 
system :—Upper Silesia, Berlin and Hamburg, Kiel and Altona, 

der—right bank-—Breslau and Friburg, and Posen and Kreuzburg. 

In Switzerland in 1881 the average dist. run per | tive 


NOTES AND MEMORANDA. 


THE organic impurities in the water supvlied by the Lambeth 
Water Company during the month of May were greater than by 
any other company. Taking the organic impurity of the Kent 
Company’s water as 1, the impurity of the Lambeth Company’s 
water was exactly 4. 

CotoneL Haywoon’s report on the incandescent lamps on the 
Holborn Viaduct gives the iiuminating power of the lamps as about 
1} times that of the ordinary gas lighting of the Viaduct, and at 
the same cost, The observations extend over twelve months, 
during which the total number of failures from defects in ma- 
chinery and carbons was equal to about 0°3 per cent. of the entire 
lighting. 

Tue produce of labour has been divided between capital and 
labour as follows in the countries named :—Assuming the pro- 
duce of labour to be 100 in Great Britain, 56 parts go to the 
labourer, 21 to capital, and 23 to the Government. France, 
47 parts go to labour, 36 to capital, and 17 to the Government. 
In the United States, 72 parts go to labour, 23 to capital, and 3 
to the Government. 

AccorDING to the Milling World, sackcloth or canvas can be 
made as i to moisture as leather, by steeping it in a 
decoction of 11b. of oak bark with 141b. of boiling water. This 


was 16,039; on the German railroads it was 17,185; and on the 
Austro-Hungarian roads 16,010 miles. In this country by the last 
census it was 22,355 miles. Here, therefore, 100 locomotives do as 
much work as 131 in Germany, 139 in Switzerland, and 140 in 
Austro-Hungary. 

On the Hamburg tramways a number of cars with flangeless 
wheels, much like omnibuses, and with turning gear, are working. 
To run on the lines, these cars are fitted with a shaft in front of 
the front wheels, this shaft carrying on a lever a disc wheel which 
the driver can lower into the tramrail groove as he requires, or 
raise it when it is necessary to get out of the way of obstructions. 
The arrangement works well, saves a lot of trouble, and the cars 
run easier than those with flanged wheels. 

Forty-FouR towns of the German oe have already con- 
structed tramway lines, which they work themselves, or of which 
they have conceded the working. The largest net of tramway lines 
—124 miles—is at Berlin. The number of travellers conveyed in 
1882 has risen to 65,218,792. After Berlin, Hiogsvery- Aone has 
65 miles of tramway; Cologue, 27; Munich, 24; Hanover, 19; 
Niiremberg, 19; Breslau, 16; Leipzig, 15. Differing from Belgium 
and France, no general law has yet been made in Germany as to 
tram ways. 


ConsuL BERTHOLD, of Breslau, had a free we given him asa 
director of the Breslau, Schweidnitz, and Freiburg Railroad. He 
used it to secure free transportation for a part of the baggage of 
his wife and daughter when going to Marienbad. For this he was 
arrested and tried by a criminal court, charged with illegally 
obtaining a service worth 1.38 dols. He was found guilty and 
sentenced to imprisonment for one week. He appealed, but in the 
higher court his sentence was confirmed. What, says the Railroad 
Gazette, if this were thus in America? 


A pirxct line is projected between Brussels and Maintz, which 
would put London within thirteen hours of the last-named town, 
and twelve hours of Frankfort-on-the-Main. Goods would also be 
conveyed direct from Antwerp and Ostend, with a rene saving of 
mileage. The Belgian Government wishes to get all the railways 
into its own hand, but the state of the Exchequer scarcely warrants 
the necessary outlay. The promoters of the company, therefore, 
offer to make the line, to be afterwards bought or worked by the 
State, if the Government will bring in a Bill giving them the 
concession, and provided always that the German Government 
make that portion on its territory. 


Ovr Birmingham correspondent writes that in the widespread 
movement for lower railway freights the Midlands continue to 
take a not unim t part. e latest in this connection is 
from Dudley. e chain makers have found out an anomaly 
under which higher rates have to be paid for chains that are 
undamageable than for those that are damageable and more 
valuable. The usual list of anomalies in the carriage of 
iron forms another subject of complaint. These grievances were 
ventilated at the beginning of the week by the Dudley Chamber 
of Commerce. This body is now in communication with the 
Associated Chambers, through whom they hope to obtain redress 
at the hands of the Railway Commission, 


THE recently issued half-yearly statement of working expenses 
of the Stockton and Darlington Steam Tramways Company states 
that the six Merryweather eng. nes employed are working the lines 
at an average cost of 3°12d. per mile per engine. This average is 
obtained as follows from the following figures, as the engines 
have been in useover eighteen months :—Average wages per week 
for 27 weeks on six engines, £10 10s. 11*11d. ; average irs and 
renewals, £4 10s. 4°20d. ; coke (7 tons 14cwt. 71b.), £5 12s. 
1°3d. ; coal (6 cwt. 3 qr. 151b.), 4s. 7*11d. ; oil tis half pints), 
£1 0s, 3°74d. ; cotton waste (15lb.), 3s.—£22 1s. 3°86d. Water and 

reparing coke (per mile), ‘26. Average number of miles run — 
850°85. Average cost per mile per engine, 2.86 + 26 = 3°12d. 

A FLEMISH statistician has been investigating the death-rate 
among railway servants, and finds that in England the mortality 
among railway ~—— is 21 per cent. ater than among an 

ual. number of the general population, though while at the age 
of 25 the railwaymman stands a better chance than his fellow. 
This greater liability to death is presumably largely because of 
dangerous occupation, though the same statistics show that the 
railway man has the greater number of days of sickness, Being 
sick oftener he is in greater of death. In Germany the 
same general percentages are found, to frighten one from taking up 
railway as @ business. The Railway Review says, more complete 
figures in Germany show that the train-man is sick some per 
cent. more than other railway men, and that his death-rate is 23 
per cent. above the average. 


AN official inspection by Major General Hutchinson was made 
on Tuesday of the South Staffordshire section of the South 
Staffordshire and Birmingham District Steam Fay | Com; hy 
line—a section about seven miles in length extending from Han, = 
worth to Darlaston, The result was understood to be satisfactory, 
the only alteration required being the removal of a set of goaning 
points, The scheme was designed by Messrs. Lloyd and Kincaird, 
civil ougnnaens Westminster, and the contract for carrying it out 
was undertaken by the City of London Contract Corporation, 
Limited, who sub-let portions of it. The orders for the cars were 
given to Messrs. Starbuck, Birkenhead, and the Falcon Engine 
and Car Company, Loughborough; and the contract for the 
engines to Messrs, Beyer, Peacock, and Co., Manchester, who will 
supply twenty engines of Wilkinson’s patent, each of about 
40-horse power. 

THE Mersey Railway Company, now constructing the tunnel 
railway between Liverpool an Birkenhead, says in a circular offer- 
ing for subscription the balance of the share capital, that the 
works are so far advanced that the directors are now able with con- 
fidence to look forward to the completion of the entire undertaking 
at a comparatively — date. The following railways will use the 
line :—The London and North-Western, the Great Northern, the 
Lancashire and Yorkshire, the Manchester, Sheffield, and Lincoln- 
shire, the Great Western, and the Midland, The directors have 
availed themselves of the resolution passed on the 6th instant by 
the House of Commons, sanctioning the payment of interest at 
4 per cent. per annum during the construction of railway works, to 
introduce a clause for that object in the Bill now before Parliament 
As soon receives he paid at per cent. per 
annum accordingly on the capital now for subscription 
from the date of payment of each instalment. 


quantity is sufficient for eight yards of stuff. The cloth has to soak 
twenty-four hours, when it is taken out, through running 
water, and hung up to dry. The flax and hemp fibres, in absorbing 
the tannin, are at the same time better fitted to resist wear. 

THE amount of powder fired away in the bombardment of 
Alexandria was 131,856°5 lb., of which amount the Inflexible used 
39,900 lb., and the Superb, 22,897°75 lb. The 3198 projectiles fired 
from the larger guns of the whole fleet, included 233 Palliser, 
2246 common, 261 shrapnel, 154 segment, and 175 ana & shells, 
and 126 solid shot, and three case shot. The Penelope fired the 
highest average number of shots per gun, viz., 28°8, and the 
Invincible the lowest, viz., 12°6. The average number of shots per 
gun for the Inflexible was 22°0. 


Ir is stated that there are 3985 paper mills in the world pro- 
ducing yearly 959,000 tons of paper made from all kinds of sub- 
stances, including rags, straw, and alfa. About one-half the 

uantity is printed upon; and of those 476,000 tons, about 
400,000 tons are used by newspapers, The various Governments 
consume in official business about 100,000tons ; schools, 90,000 tons ; 
commerce, 120,000 tons; industry, 90,000 tons; and private 
correspondence another 90,000 tons. The paper trade employs 
192,000 hands, including women and children. 


IN @ paper recently read before the Chemical Society on 
‘* Evaporation in Vacuo,” Professor McLeod describes a useful 
valve for preventing the loss of a vacuum which occurs when 
using Kérting’s pump if the water pressure be suddenly 
diminished, The stream of water passes down a narrow glass 
tube into an elongated bulb, from the bottom of which it issues by 
a T-piece. In this bulb floats a piece of glass tube filled with air 
and closed at both ends, so that it just floats in water. The upper 
end of this float is ground, so that if the water stream stops the 
float rises and stops up the narrow glass tube; the vacuum is 
thus preserved. 


Prorrssor RAMsAyY recently described and exhibited a new gas 
burner for heating combustion tubes. The burner consists of a 
Bunsen burner, on the top of which fits a brass T-piece. The to 
of the T is about Gin. long and lin. in diameter ; it has a longi- 
tudinal slit cut in it on the top ; the ends are closed by pieces of sheet 
brass which are arranged so that they support the to be heated. 
By a simple arrangement any third of the slit can be closed or 
opened. A series of these tubes can be connected together by a 
bayonet catch, so that any length of tube can be supported and 
heated. The tube is covered by a length of asbestos cardboard 


MISCELLANEA. 
THE Postal Telegraph Company of America has contracted for 
the dew cables, which are to be immediately 
constru 


THE Melbourne Harbour Trust has wendy decided to purchase 
another steam dredger of the most powerful type obtainable for 
raising silt from the bay. 

THE Teesside Iron and Engineering Company is about to commence 
iron shipbuilding on the Tees. The company has a site, formeriy 
rolling mills, which abuts on the Tees. 

THE Chinese have determined to construct their new telegraph 
lines themselves. An imperial decree sets forth that the lines are 
tobe constructed with Chinese capital and under Chinese supervision. 

THE number of visitors to the Fisheries Exhibition last week was 
81,168, The total number from the opening of the Exhibition has 
been 527,264, Upwards of 150,000 official publications have been 
sold in the Exhibition buildings. 

Unper the presidency of Mr. Jabez Church, M.I.C.E., a visit 
was paid on Wednesday by members of the Society of Engineers to 
the works of the Great Western Railway Company at Swindon. 
We shall refer more fully to the visit in another impression. 

THE Commissioners on Accidents in Mines Commission have been 
engaged during the past fortnight in continuing at the Woolwich 
Arsenal, where apparatus has been put up for the purpose under 
the superintendence of Sir Frederic Abel and his assistant, Dr. 
Kellner, their experiments with a large collection of nearly 200 
safety lamps. 

Art the recent meeting of the Gas Institute it was stated as the 
result of half a year’s machine stoking work in one gasworks, that 
every twenty-four hours 2000 additional feet of gas were made per 
‘mouthpiece ” employed ; the wages paid wero ‘ess, and the yield 
of gas per ton of coal was more. It was stated that {in 
place 9d. per ton of coal carbonised was saved. 


eo npr states that a discovery has been made in Germany, 
which is at present kept a profound secret, but which promises to 
revolutionise the present systems of constructing ordnance. The 
new cannon consists of a steel tube, round which fine silk is wound 
in a spiral direction, whereby the strength of the steel is immensely 
increased, the whole being coated externally with some wa 
material. 

A SMALL screw steamer, the Tigre, launched on the 12th inst. 
by Messrs. Cochran and Co., Birkenhead, was tried on the 23rd 
inst. Her dimensions are 51ft. 8in. length, 11ft. 6in. beam, and 
5ft. llin. depth. The engines are single high-pressure inv 
cylinder 12in. and stroke 15in., and the working pressure of boiler 
801b. She was tried in the Mersey, and against a strong wind 
and sea a speed of about eight knots was realised. 

THE Russian fleet in the Black Sea, which at present possesses 
only the two ironclads, the Admiral Popoff and the Novgorod, is 
to be strengthened by the addition of three powerful ironclads 
provided with three barbette turrets, protected by 18in. of 
compound armour, each mounting two long 12in. breech-loading 
me of Russian manufacture. In addition, seven Gin. breech- 
loaders will be mounted in the casements. The hull will be 
constructed of iron and steel. 


On the 26th inst. the screw steamer Devon, built to the order of 
the Devon Steamship Company, was launched. Her dimensions are 
as follows :—Length, 220ft.; breadth, 31ft. 6in.; depth, 14ft. 6in.; 
with engines by Messrs. J. G. Stevenson and Co., of Preston, 
having cylinders 26in. and 50in. diameter by 36in. stroke; she is 
fitted for quick despatch of cargo, and has water ballast in both 
holds.» Both hull and engines have been inspected during comple- 
tion by Messrs. Flannery and Fawcus, Liverpool. 

THERE is satisfaction throughout the Wolverhampton district that 


another 


The principal advantages are that the arrangement is cheap and 
oon quickly, so that seven combustions can be performed in a 

THE est gas main in the world is being laid through West- 
minster. Its diameter is 4ft., and more than twenty-three miles of 
this 4ft. main, in four diverging lines, have already been laid from 
the great gasworks at Beckton, by Woolwich, the work having 
been begun ten years ago; but the Gas Company only began a 
month or two ago the work of continuing one of the lines of the 
great main from Horseferry-road, Westminster, right through the 
heart of London, to Goswell-road, St. Luke’s, where is the chief 
district station of the company. The section of main being laid 
will be 34 miles long, which will make the length of the entire 


main from Beckton on this route about 174 miles. Some int 


the Parl y pr ies to the actual street and housesupply 
of electricity are proceeding satisfactorily. On Monday the Examiner 
of the House of Commons, who had before him the Electric Light- 
ing and Provisional Orders Bill (No. 3), confirmed the provisional 
orders that related to the various areas of Birmingham, West 
Bromwich, Aston, Dudley, Saltley, Wolverhampton, Balsall Heath, 
Reddit “, and Walsall. The Examiner consented to the Bill being 
reporteu to the House. 
THE Manchester Corporation have decided to undertake an 
important scheme of drainage, and are now asking for tenders for 
the work. This will consist of the construction of an intercepti 
sewer for the drainage of the Cheetham-hill district, which wi 
divert the drainage from the Broughton district and carry away 
the storm water by means of overfiows to the Broughton Brook. 


experimental data on the flow of gases through a large long pipe 
ought to be obtainable from this. 

THE chemical now mostly used in intensifying gelatine plates is 
bichloride of mercury in combination with ammonia, iodide or 
cyanide of potassium. The main difficulty of such intensification 
has been that it was not stable ; in a short time the image on the 


plate, if “— much to the light, would fade out, and spoil the | dam 


negative. The intensifier given below, says the Scientific American, 
has been found to work well, and at the same time possesses the 
quality of being absolutely stable.. A stock solution of sulphate of 
iron is made as follows :—Sulphate of iron, 15 grains; citric acid, 
15 grains; water, 1 ounce. A second solution is made as follows :— 
Water, 1 ounce; nitrate of silver, 10 grains; acetic acid, 10 minims. 
To intensify, take enough of the iron solution to cover the plate, 
and add thereto from six to ten drops of the silver solution, flood 
the plate, and the intensification will proceed in a clear, gradual, 
and satisfactory manner. To produce a great degree of intensity 
more of the silver solution should be added, a few drops at a time. 


Ararecent meeting of the Chemical Society Mr. V. H. Veley read 
a paper on “The Rate of the Decomposition of Ammonium 
Nitrate.” The author has measured the rate at which gas is 
evolved by heating pure ammonium nitrate at a constant tem- 

rature. He has arrived at the following conclusions :— 

* the rate of decomposition into nitrous oxide and water is 
dependent not only on the mass of the salt but on the proportion 
of free nitric acid present. If the reaction of the salt be 
rendered alkaline, the rate ually. increases as the proportion of 
free acid increases ; a period of maximum velocity is then reached, 
corresponding to the greatest proportion of free acid; the rate 
then slowly decreases with the decrease of free acid. An excess 
of ammonia completely stops the reaction even when the 
temperature is raised 50 deg. or 60 deg. above the normal tempera- 
ture of decomposition. If the reaction of the salt be rendered acid 
at starting the rate of decomposition gradually decreases as the 
acid decreases, After heating the salt for thirteen to sixteen hours 
the rate of change becomes practically constant. 

At a meeting of the Chemical Society on the 21st inst. Pro- 
fessor McLeod read a paper on “‘ Evaporation in Vacuo.” The 
ordinary method of evaporation in vacuo over sulphuric acid is 
very slow. The author was led to try some experiments on the 
evaporation of water at low temperatures by some remarks of 
Professor Mallet—Chem. News xlvi., 62, 73, &c.—and the method 
was suggested by Wright’s apparatus for the distillation of 
mercury—Chem. News xliv., 311. A somewhat similar apparatus 
is described by Mallet—Chem, News xlvii., 218, 252. In one form 
of apparatus the author used a Kérting’s jet pump to produce the 
vacuum ; the water was evaporated in a glass dish with ground to) 
which pressed a red india-rubber ring against a brass ring solder 
to a copper dome. The aqueous vapour was condensed in a copper 
vessel consisting of a truncated cone within a cylinder. The tube 
by which the water to be evaporated is supplied ends in a small 

funnel, the mouth of which touches the inside of the dish. 

e dish is surrounded by a water-bath at 50 deg. The tempera- 
inthe dish was found to be 36 4 0 c.c. of 
water can be evapora urs, me modifications were 
described by the author. 


The sch will involve a considerable outlay, and we understand, 
also, special difficulties in some portions of the excavations, owi 
to the sama nature of the ground which will have to be 
through. 

On the 21st inst. Messrs. Raylton Dixon and Co. launched a 
large mail and passenger steamer, the second of two vessels built 
by them for the Steamship Company’s Insulinde, of Amster- 

. Her dimensions are :—Length over all, 311ft.; 37ft. beam; 
and 25ft. 9in. depth of hold. This vessel has been built for the 
——— and mail service between Amsterdam and the Dutch 

t India possessions, and will be accordingly fitted out as a 
first-class passenger steamer. Her engines are to indicate 1200- 
horse power, and will be fitted by Messrs. R. and W. Hawthorn, 
of Newcastle-on-Tyne. 

A BANQUET was given on the 2ist inst. by the Paris 
Society of Electricians, M. de Lesseps delivered a speech in the 
course of which he announced his intention of introducing the 
electric light on the Suez Canal. He referred to the necessity 
existing for a second canal, and stated that he had just had av 
satisfactory interview with Lord Lyons, adding that the Briti 
Government entirely approved the action of the Suez Canal Com- 
pany. The agitation which had been going on with regard to the 
Canal question was consequently factitious. The cost of the con- 
struction of a second canal would, M. de Lesseps added, amount 
to 150,000,000f. 

THE following shows the Port of London oversea trade for the 
week ended June 16th, 1883:—Number of vessels entered in, 280; 
number of steamers entered in, 137. Number of vessels entered 
out, 123; number of steamers entered out, 90. Number of 
vessels cleared out, 131; number of cargo steamers cleared out, 3. 
Tonnage of vessels entered in, 174,398 ; tonnage of steamers entered 
in, 97,865. Tonnage of vessels entered out, 75,519; tonnage of 
steamers entered out, 55,609. Tonnage of vessels cleared out, 
79,120; tonnage of steamers cleared out, 57,150. Total number 
of British vessels cleared out, 103; British tonnage cleared out, 
63,055. Number of British steamers cleared out, 70; tonnage of 
British steamers cleared out, 43,681. Number of British sailers 
cleared out, 33; tonnage of British sailers cleared out, 19,374, 

A CASE of some importance to the iron trade has recently been 
decided. In June last year, Messrs. Latta and Castel bought 1000 
tons of pig iron from the Maryport Hematite Iron Company. They 
obtained the “‘scrip ” for it—the warrants, that is. They did not 
apply for the iron till December, though it had been paid for, and 
in t month the Iron Ommaney went into liquidation. The 
trustees would not deliver it, and application was made at the 
London Bankruptcy Court for an order for the delivery. The 
decision has just been come to, and it is of very great importance 
to the trade. The registrar pointed out that when the warrants 
were given the iron was not made, therefore the iron could not be 
the property of the purchaser of the scrip, and the application was 
dismissed. It is a decision, the Newcastle Daily Chronicle ov 
that may have considerable effect, and it will be henceforth n 
that the buyers of iron warrants should buy warrants of irom 
actually made—not to be made—and iron that is in the hands of 
the storers, and is described or pointed out in some way so that the 
warrants are warrants for the delivery of iron known and identi 
by the purchaser and seller. 
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accompaning engravings we illustrate a new and simple | or acting stroke. The ignition is effected by a jet in the annular 
made by Messrs. 8. Worssam and Co. Its operation | valve constantly fed_ relighted from a permanent 
Pp ge! the pump and power pistons to | jet after each explosion 


of 
. 6 is a section showing igniting arrangemen 1 
power cylinder in which the pis mrs of the mixed gas and air 
is effected; B is the pump cylinder; C a port, one extremity of 
which is commanded by the valves D E respectively for admission 
of air and gas to the engine. The air valve D is by air 
pressure when a partial vacuum is formed above it by the action 
of the pump piston F; thus it is caused to rise against the 
resistance offered by a helical spring z—Fig. 4—and the gas valve 
E is actuated by the cam G ugh the bell-crank lever H and 
vertical rod I. The cam G may slide on and off a feather fixed 


outwards together, the power piston communicating motion 
pump piston at the same time draws in 
having been opened by its cam, and 
half of its — thereabouts, at 


valve is 


pression | in turn controlled by the governor acting through a 


lever as shown in Fig. 1. ps 
The cam shaft is driven from the crank shaft as shown. J is 


the slide valve which partially rotates around the piston-rod on 


a 
the 


in its driving shaft, so as to be either fast or loose thereon, and is | pioh 
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the fixed bush K and controls the admission to the motive power 
linder A of the mixture of air and gas previously drawn in past? 
hthe valves D and E, This slide J is held against its seating by 
tthe —_—* and cover plate M. The engine is shown at about 
bhalf stroke, the piston N being impelled outwards by the 
expansive force of the air and gas mixture previously exploded 
on the termination of the instroke. During the course of the 
outward stroke the piston F draws air and gas into the pum 
cpiptes B through the passage C, the air previously passipg 
ugh an air valve O, chamber P, pipe Q, and valve D, and the 
gas through pipe R, annular passage 8, perforations T, and past 
the valve E—Fig. 4—at which point the air and gas commence 
to mix together. On the return instroke the piston F forces the 
air and gas mixture then in the pump —— back through the 
passage C, thence through the ports of the partially rotating slide 
J and seating U into the motive power cylinder A, where it is 
compressed by the action of the piston N into the space V left 
between the end of the motive power cylinder A and the piston 
N when at the end of its i When the engine is in this 
position the explosive mixture of air and gas in the motive power 
cylinder A is ignited by a travelling gas burner W—Fig. 5— 
supplied from a metallic pipe fixed to or embedded within the 
slide and having a flexible connexion X with any convenient gas 
supply pipe. This travelling burner W is carried by the slide 
J to and ignited at the stationary light Y once for every revolu- 
tion of the crank. In Fig. 5 the travelling gas burner W is shown 
in the position for ignition by the stationary light Y. The gas 
at the travelling gas burner W having been ignited, the burner 
is then carried by the slide to the port Z in its seating, and 
ignition of the compressed mixture of air and gas in the motive 
power cylinder takes place, the force resulting therefrom driving 
the two pistons F and N outwards as before explained. The 
products of combustion escape through the exhaust passage V" 
when this is uncovered by the piston N. After the explosion 
has been effected and the light of the travelling burner W thereby 
extinguished, the burner is carried back again by the slide in its 
next oscillation and relighted at the stationary light Y, and so on 
continuously. Should the governor run too fast the cam G is 
thrown out of gear with the bell-crank lever H, by the 
ment shown in Fig. 1, consequently the valve E is not then 
actuated, and no is admitted until the cam G is once more 
thrown into gear by the governor balls fa!ling. 


PRESSURE GAUGE TESTING APPARATUS. 


THR use of standard pressure gauges and pumps for testing and 
adjusting other gauges and divi e dials exactly has several 
inconveniences. ps are difficult to keep in good order and to 


um taking into account that the 


tions, 
These inconveniences have lea Mr. Ruchholz to design the testing 
apparatus represented by the illustration with the view to remedy 
tnem. One person is sufficient to work it at any time, while the 
space occupied is small, and the employment of a standard 
pressure gauge for the purpose of comparison is avoided, the 

weights acting ugh the mediumyof a suitable liq 

as pure glycerine. The a tus consists of a which con- 
tains a pipe that connects the two uprights which rise from it, and 
ollow. A is a cylinder bored true internally and 
steel piston’ ground ‘to fit. The cock B is threaded to 
gauge to be tested. 


pune t, ito th 
ing the pi out, g) ine is po in e 
igi tows out nd the upper end of the cock, whic 


is 


the pointer. 


prevailing i i ase m are then 
Seon out so that a further sufficient supply of glycerine can be 
re-i and the same n w on 
when the cock was closed. The latter is then 
further weights may be placed on the piston. In ti 
i be obtained. When the testing or divi 
gradually removed and the piston 
arrived at zero the 
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— SS 
= 
== iN 
| 
4 rt, ey have or some time out of use. stan 
7 OC tie, J spring gauges employed for controlling others may become incorrect, 
: i 4 WE Vibra and often indicate different pressures when two of them are placed 
beside each other on the same Pipe. Mercurial gauges are certainly 
4 SS : the most accurate instruments for measuring Puree, but can- 
a not be used for high pressures on account of their very great 
% height. They have become already inconvenient for the n 
friction of the mercury, Whic 
50 > 
| N NS 
= 
— 
| 
| 
tt 
| 
\ mA 
: : ¢ y 4 The piston carries a tray, on which weights can be placed, and 
j 0 KA , is so proportioned that a pressure of one atmosphere per square 
= - inch is given by the piston itself, while each weight — an 
additional When used the apparatus is upon 
) BD a firm table, and adjusted by the set screws in its feet till the 
| ea linder occupies a perfectly vertical position, which is indicated 
plate. After 
linder till the 
is left open, 
quantity of glycerine into the cylinder. e apparatus 
BE having been thus filled, the sor song which must be kept perfectly 
clean, is inserted into the cylinder. The pointer of the gauge must 
then indicate one atmosphere, and maintain its position while the 
. piston is lightly rotated, this rotation being necessary in order to 
- annul the slight friction of the a against the inclosing sur- 
combustib: faces. The weights are then gently placed upon the tray, and the 
tg latter is each time rotated in order to obtain the exact position of 
If the piston should come in contact with the bottom of the 
cylinder after a certain time, or before the desired pressure is, 
which obtained, the cock B is closed in order to keep the gauge at the 
pump’s stroke 
passes the exh 
immediately th 
assisted bya g 
now put in con] 
annular valve. As soon as the power piston has passed and 
closed the exhaust port in its in or backward stroke, com bell-cran 
commences, the contents of the pump being forced into the 
passages and the space between the motive power piston, and closed and the gauge unscrewed. 1 tti‘i‘iés 
exploded or ignited at the commencement of the succeeding out | [iE off by means of «small tap placed at 
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(For description see page 486.) 
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THE RUNNING EXPENSES OF TRAMWAY LOCOMOTIVES. 


WE have received the annexed copy of the last half-yearly running and repairs | which so much has been said. As the machines on this line have now been in 


account of the Stockton and Darlington Steam Tramways, prepared by the manager, 
Mr. Robert Sutehall, This statement, it will Le seen, gives an average ex 


aly e of 312d, per mile, six en 
the running cost of engines wi 


vertical boilers 


es being employed—apparently just about 


recently introduced, and of | London. 


, use for eighteen months, 
penditure | financial success of a steam tramway manifestly depends upon the working of 
the engines used. The engines were supplied by Messrs, Merryweather and Co., 


the figures given are of considerable value, as the 


The Stockton and Darlington Steam Tramway Company, Limited, Stockton-on-Tees.—Cost of Repairs and Running of Engines for Six Months, from 


r 4th, 1882, to June 3rd, 1883. 


For week ending. Wages. =" Coke—quantity. Coal—quantity. Oil—quantity. Waste—quantity. Total. | Miles run. Cost per mile. pee 

| renewals, coke, 
1882. £84.) £8. d.| qr) £8 dj £ 8 dpints.| lb. 2a 
beré ... 4 6) 9:17. 21.515 678 7 0); 4 8} 102 15 0 3 0/21 2 4 19054 0 0 2°66 0 0 +26 
» 21610) 717 2] 515 6; 0 7 0, O 4 8} 118% ¢€ 15 | 0 8 0/2015 4 1768 | 0 0 2°81 0 0 
» 11015 0] 3 8 2] 717 2} 515 0 7 0; 4 8| 118 6 15 0 3 0/21 3 4 19154 0 0 2°65 0 0 
» 11015 0| 817 2| 717 2| 515 6| 0 7 0' O 4 8} 116 1 i 6 15 | 0 3 0} 261610 17904 0 0 3°59 0° 0 
January 1015 0/161910; 8 6 2} 6 0, 0 4 1253 13 3 1 | 0 8 710 19354 0 0 4°38 0 0 
8 1010 0} 219 717 2} 514 2} 070 O 4 118% iso; 0 3 0; 2013 0 1890} 0 0 2°62 0 0 °26 
-|1015 0] 2 410! 717 2} 514 2} 0 7 0 O 4 1205 109 15 0 8 0;20 2 5 19204 0 0 2°51 0 0 
1015 717 2} 514 2} 0 70, 4 1185 104) 1 0 8 0/2017 1930} 0 0 2°49 0 0 °26 
» -}1015 0] 215 727.2) 514 2] 0 7 0; O 4 1185 10 4 | 15 0 3 0/2012 7 19204 0 0 2°57 0 0 °26 
February 1015 0} 312 4] 713 0] 511 0} 0 7 0 | 0 4 8) 115 019 9) 15 03 0;21 5 9 18354 0 0 2°78 0 0 °26 
» 1015 0} 216 9] 713 0} 511 0] 0 7 0} O 4 8} 115 019 9; 15 0 3 0/)2010 2 1885 | 0 0 2°61 0 0 °26 
» 8. 9 4 2/13 11] 615 0| 41710 0 6 0; 0 4 0; 102 017 6| 15 0 3 0;|2817 7 1635 | 0 0 4°16 0 0 *30 
» & -}1015 ©] 120 1] 717 2] 514 2] 0 7 0} 0 4 8] 1183 105) 03 0/19 7 4 19255 0 0 2°41 0 0 °26 
Mareh 4 1015 0} 2 2} 717 2] 514 2} 0 7 Of] 4 1203 10 9 15 0 3 0/1917 9 19254 | 0 0 2°47 0 0 
8 26] 01710| 5 0 312 6] 0 5 0 8 4| 75h | O18 15 0 3 0/1312 2 936 | 0 0 | 0 0 “34 
18 --1015 2 4 717 2] 514 2} 0 7 4 8} 1183 105; 1 0 3 1 8 1871 | 0 0 2°70 0 0 
» 25 114 2} 266) 770) 567;070 0 4 8; Ill 019 1 | 15 0 3 0/1914 0 17854 0 0 2°64 0 0 °28 
April 1 101510} 15 8 6 2} 6 0 8} © 7 O 4 8} 127 | 15 03 0/1911 4 19954 0 0 2°35 0 0 
8 ./1015 11411] 713 511 0 7 O 4 8) 117 03 0/19 8 9 18904 0 0 2°46 0 0 °26 
» 15 | 1015 0] 8 110] 717 2] 514 2] 09 7 O i) 4 8| 122 1 0 15 03 0/2519 8 19204 0 0 3°24 0 0 °26 
» 22 1015 0| 7 8 8| 717 2] 514 2] 0 7 Oj O 4 8j 1235 int 2 15 03 0 25 6 8 19104 0 0 3°18 0 0 *26 
” 29 1015 ©] 718 8| 718 0; 511 0}; 0 7 0; O 4 8j 116 019 11 15 03 0 2512 3 18905 0 0 3°25 0 0 °26 
May 6 1010 0} 619 9/ 718 0} 511 0; 07 0 0 4 8) 117 a7 eS 15 03 0 24 8 6 18904 0 0 3°10 0 0 °26 
--|10 5 0] $16 6| 717 2} 514 2} 0 7 O| O 4 8] 1185 i 03 0;21 3 9 18908 0 2°69 0 0 °26 
20. 10 8 4} 42 2] 8 6 2} 610; 0 7 0 4 8} 1255 0 3 0;22 0 9 1976 | 0 0 3°67 0 0 
| 10 15 § 5 717 514 2] 07 0 0 4 8] 1193 2°68 15 03 0/2 27 19008 0 0 2°92 0 0 °26 
June Bch ih bes =| 1015 0| 112 7|] 717 2} 51442) 07 0 | 0 4 8) 1184 | 104 15 03 0 | 19 9 9 19304 0 0 2°42 0 0 °26 


Average cost per mile per engine, 2:86d.+°26 = 3°12d. 


Total £59515 8| 49,973 0 7°18 


THE ROYAL SHOW AT YORK. 


THE annual exhibition of the Royal Agricultural Society of 
England is now close at hand. The implement section will be 
open to the public on Saturday, July 14th, and the entire show- 
= from the following Monday morning till Friday evening. 

duties of stewards of implements will be divided amongst 
Mr. J. Bowen-Jones, of Ensdon House, Montford Bridge, Shrop- 
shire ; Lord Moreton, M.P., of Tortworth Court, Falfield, Glou- 
cestershire ; and the Hon. Cecil T. Parker, of Eccleston, Chesier. 
Mr. Robert Neville, of Butleigh Court, Glastonbury, Somerset, 
again undertakes the engineering stewardship, and the entire 
arrangements are once more under the direction of Mr. Jacob 
Wilson, as general steward. 

This year the working dairy under the management of the 
Society is evidently designed as a great centre of attraction. 
It has been erected on a far more extensive scale than at previous 
gatherings, and comprises a large “dairy factory” and a small 

iry. This structure is being fitted up with the most approved 
appliances, and demonstrations will be given on the English and 
Continental systems—in the former case by an English dairy- 
woman, Miss Smithard, and in the latter case by Herr Wiede- 
mann, an instructor from a German dairy school. One of the 
greatest difficulties in English dairies, and especially those on a 
large scale, is the profitable utilisation of skim milk, and arrange- 
ments have therefore been made for illustrating the manufacture 
of different kinds of skim milk cheese during a portion of each 
day. In the dairy factory both Danish and Swedish milk 
separators will be at work, and butter will be made on the 
French and Danish systems. Cream separating and butter- 
making will also be shown in the small dairy. 

In addition there will be found in the showyard two competi- 
tive dairies, in response to an offer by a member of the Royal 
Agricultural Society—whose name is not announced—of £100 
in two classes of £50 each, one for the best equipped dairy suit- 
able for a farm, on which not more than twenty milch cows are 
kept, and where the principal object is butter-making, and in the 
other case for a dairy designed for a similar farm where the chief 
object is cheese-making. Mr. Edward Ahlborn, of Hildesheim, 
Germany, and Messrs. T. Bradford and Co., of Manchester and 
London, are the exhibitors of these competitive dairies, and in 
each case they will illustrate model dairies in which the principal 
object is butter-making. In the “cheese-making dairy” class 
there will be no competition, not a single entry having been 
made, although very favourable terms were offered, including the 
provision of the space without The competi- 
tive dairies will be at work not less than two hours on each day 
of the show. 

The £25 prize, offered at Reading last year, for the most effi- 
cient portable straw-compressing and binding machine, to be 
worked in conjunction with a thrashing machine, again figures 
in the premium list. Two entries have been made. Last year 
there was only one competitor, whose entry did not fulfil the 
conditions. 

No field trials have been specially assigned for this year, and 
none will therefore take place unleas the stewards and judges 
should be sufficiently impressed with any new or improved 
exhibits competing for one of the ten silver medals set apart for 
such, to desire their testing in the field, provided, of course, they 
are of a nature capable of trial in the field. It may be mentioned, 
however, that in advance of the show, a trial is being made in 
and near the city of York—at the railway station and at a farm 


homestead—of Roberts’ rain-water separator, which attracted 
some attention at Reading, and was favourably noticed by the 


judges. 


CAGLIARI EXHIBITION OF HYDRAULIC 
MACHINERY. 


By a recent disposition of the Minister of Commerce at Rome, 
an International Exhibition of Machinery and Apparatus best 
adapted to the extraction of water, for irrigating and cattle 
watering purposes, which was to be held at Cagliari in the 
month of May, has been, in consequence of the too short notice 
given, ed to November next. The Ministerial Decree con- 
tains the following dispositions :—An International Exhibition of 
Machinery and Apparatus for elevating water will be held at 
Cagliari. A managing committee will make the necessary 
arrangements for the success of the Exhibition. The committee is 
composed of the director of the Mining School of Iglesias as chair- 
man, a delegate of the Provincial Council, and a delegate of the 

rian Committee of Cagliari. The show will be conducted with 
the following rules :— 

1.—The Exhibition will be opened on the 20th May, 1883, and 
will be closed not later than the 10th of June—a recent ministerial 
disposition of the 25th instant, in consequence of the restricted 
time allowed by this decree for the opening of the show, bas pro- 
rogued the inauguration of this International Exhibition to 
November next. 

2.—Are admitted as exhibitors, inventors, manufacturers, 
and agents, national and foreign. 

3.—The agents depositing machinery manufactured in Italy, 
or in foreign countries, are considered as the representatives of the 
manufacturers, and the latter being held as the true exhibitors, the 
prizes, in case of merit, will be awarded to them. 

4.—The machinery and apparatus admitted to the show are to 
be divided into the following classes :—Class 1: Boring apparatus 
of tubular wells furnished with the respective suction pumps. 
Class 2: Borers and explorating implements for the search of sub- 
terranean waters. Class 3: Water wheels, chains with buckets 
for raising water, turbines, centrifugal pumps, hydraulic rams, 
Archimedes’ hydraulic screws, pumps and water raising machinery 
of every description. Class 4: Po plans which are 
r i of practical execution and of economic utility in 


Art. 5.—The prizes assigned by the Minister of Agriculture are 
the following:—For the 1st class—one gold medal, and the 
purchase by the said Minister of two apparatus of the system 
which obtains the first prize; two silver medals, two bronze 
medals, For the 2nd class—one gold medal, two silver medals, 
two bronze medals. For the 3rd class—two gold medals, four 
silver medals, four bronze medals. The Minister of Agriculture 
will purchase besides some of the rewarded machinery of this 
class, reserving to himself the selection and disposal of them. For 
the 4th class—one gold medal and 500 lire premium. X 

Art. 6.—A special committee of judges appointed by the Agri- 
cultural Department will award the prizes. 

Art. 7.—The machinery and the apparatus exhibited are 
subject to all trials which the committee of arbiters will fix, to be 
held in such zones as may be d d most adapted. To facilitate 
the trials, the arbiters are authorised to call into the committee 
assistant jurors, but they are to have only consultative voice. All 
expenses of forwarding the machinery to Cagliari are to be paid by 
the exhibitors, who, on the other hand, are to enjoy all the 
facilities granted on similar occasions by railways and navigation 
companies, for the transport of the machinery and of the exhibitors, 
The trials are made at the expense of the Agricultural Department. 

British Consulate, Cagliari, 


New MopE oF PREPARING CARBONIC OxIDE.—Noack, observi 
in hisreduction experiments with triphenylphosphites, the action o 
zinc dust upon carbonic dioxide—carbonic acid—has proposed this 
as a method of preparing carbonic oxide. For this purpose a some- 
what wide combustion tube is used, filled with zinc dust throughout 
its entire length, a passage being left for the gas. This tube is 
heated to 400 deg. in a furnace, and carbonic acid is passed into it 
from an evolution flask, a water bottle containing sodium carbonate 
being inserted between it and the tube, and a second one 
containing potash solution at the further end. With 200 grammes 
of zinc dust, 20 litres of carbonic oxide can be obtained in a short 
time. Since the volumes of carbonic acid and carbonic oxide gas 
are equal, the quantity of the latter obtained should equal the 
former; but in practice there is some loss, thirteen litres of carbonic 
acid gas yielding only eleven litres of carbonic oxide. The gas is 
stated to be exceptionlly pure. 

DeatuH or Sir E. Sasine.—General Sir Edward Sabine, R.A., 
K.C.B., died at Richmond on Tuesday, at the advanced age of 
ninety-four years. He was born in Dublin, October 14th, 1788, and 
was the youngest of a large family, whom he has long-survived. 
He was educated at the Royal Marine Colleges of Marlow and 
Woolwich, and obtained his first commission December 22nd, 1803. 
He served in the American War, 1813-1816, was present in the 
campaign of 1814 on the Niagara frontier, and was favourably men- 
tioned in despatches. On the conclusion of the war he was 
aputiniet, on the recommendation of the president and council of 
the Royal Society, astronomer of the first expedition in search of 
the North-West passage, viz., the expedition commanded by Sir 
John Ross in 1818, and on the return of that expedition 
accompanied the second expedition of 1819-1820, com- 
manded by Sir Edward Parry, in the same capacity. In 
1821-1822 he was employed by the Government in conduct- 
ing a series of pendulum experiments for determining the figure 
of the earth at several stations at or near the Equator on the 
coasts of Africa and America in H.M.S. Pheasant; and in the 
following year—1823—he proceeded in H.M.S. Griper to extend 
the series to Greenland, Spitzbergen, and Norway. In 1824 he 
was engaged in publishing the results of these experiments. In 
1825 he was appointed with Sir John Herschel the British members 
of a Joint Commission between the French and English Govern- 
ments to determine the precise diff. of longitude between the 
observatories of Paris and Greenwich by means of rocket signals. 
In 1827 he was employed in determining by direct observation the 
difference in the length of the seconds a at Paris and Green- 
wich, and of the magnetic force of the earth at the same stations, 
and in the same year he accepted the office of Secretary of the 
Royal Society. In 1828 and 1829 he was engaged in various 
scientific investigations, of which the accounts are published in 
the “‘ Philosophical Transactions.” In 1830, in consequence of the 
disturbed state of Ireland, where his company of Artillery was then 
serving, he was requii to join it, and served partly with his 
regiment and = on the general staff of the army in Ireland 
from 1833-1897, when he returned to England on leave, and 
resumed his scientific pursuits; and in 1836 and 1837 presented to 
the British Association an account of a magnetic survey of the 
British Islands, and a report on the variations of the magnetic 
force in different parts of the globe. In 1839 he was appointed 
to superintend the at the netic observatories 
established in the Colonies, and to reduce and publish the results 
obtained at them, as well as those of a general magnetic survey of 
the globe, commenced at that period, under the direction of the 
Admiralty. In the same year he was elected general secretary of 
the British Association, in 1846 foreign secretary of the Royal 
Society, and in 1850 vice-president and treasurer of that society. 
In 1861 he became president of the Royal Society, which office he 
retained until 1871. He married, in 1826, Elizabeth Juliana, 
daughter of Mr. W, Leeves. She died in 1879, He has left no 
issue, 
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COAL WINDING IN DEEP SHAFTS.* 
By Mr. ARTHUR H. STOKES, F.G.8., H. M. Inspector of Mines, 
THE question of raising coal in deep shafts is slowly, but surely, 
demanding more and more attention from the mining and mechani- 
cal engineer. For obvious reasons our forefathers worked the coal 
lying nearest the surface, leaving future generations to solve the 
roblem of deep mining. Every year the area of unworked coal, 
Fring at shallow depths from the surface, is becoming less, and our 
resources, for supplying the current and increasing demand, lie at 
increasingly greater depths ; hence many new sinkings have been 
carried down much deeper than those of earlier date ; and, lookin, 
forward beyond immediate wants, the total area of unworked an 
unproved coal in the United Kingdom is no doubt very large, but 
much of it will be found at depths greater than any as yet reached. 
Some writers have quoted t. as the limit of accessible depth, 
beyond which the increase of temperature and other difficulties 
ill prevent the mineral being worked; other authorities have 
estimated it up to 7000ft, In the year 1866, a Royal Commission 
was appointed to investigate the wy of available coal, and 
the report placed the maximum depth at t., a limit which has 
been adopted by many scientific gentlemen. The deepest mine in 
England is Rosebridge, 2418ft., 1.c., 806 yards deep; this has been 
at work for some years, yielding a fair quantity of coal. The 
d t coal mine in the world, the author believes, is one near 
Charleroi, Belgium, viz., St. André shaft, at the Poirier Colliery. 
The author has been down this shaft, which is 2724ft., i.¢., 
rope, 7in. , and com of ei 8 , its weig 
9 fons 11 ewt.—9700 kilogrammes. The Simon Lambert shaft in 
Belgium is 3489ft., i.e., 1163 yards deep, but this, the author is 
informed, is only an exploration shaft, and not worked, being partly 
filled with water, At the St. André shaft the winding is slow, and 
the quantity of coal raised about 260 tons day. There is 
another deep shaft near Charleroi, the Sacré e Colliery, at 
Dampréney, which is 2498ft., i.e., 833 yards deep, where the coal 
is raised from bottom to top in fifty-seven seconds. This is about 
the same speed as that run at Rosebridge. It may be inferred from 
these facts that the depth of 4000ft. is not too great an assumption 
of the ultimate limit of coal working, and considering the great 
area of unworked coal lying between the average or the greatest 
depth of our present shafts, and the contemplated depth of 4000ft., 
there is little necessity, at least for some timé to come, of entering 
into any theoretical opinions or calculations to prove the possibility 
of raising coal, in one lift, from the test possible depth at 
which coal could be worked. It is probable that the limit of de 
will not rest or be governed by the mechanical appliances used in 


raising the coal, but by temperature due to depth and the weight | 519 


of the superincumbent strata. 

England holds the proud position of being the first coal and iron 
producing country in the world. Her resources and engineers are 
equal to the of maintaining this position, and it is probable 
that nature’s laws, and not any lack of engineering skill, will limi 
the depth of her available resources. It occurred to the author 
some time - that in winding coal from our present deep shafts 
there must @ great amount of power wasted in the ordinary 
mode of winding. The object invariably is to leave the bottom 
with the load as quickly as possible, and for this P full 
steam is put on the engine, and everything is strained to the 
utmost to get up the ascending velocity ; the descending cage at 
the same time exerting its minimum amount of force to assist in 
obtaining such velocity; and then, when nearing the bottom, 
another great waste of power is employed in stopping the machinery. 
From this it is clear that whatever balance is must exert its 
maximum power at the start, and, if possible, assist in stopping 
the velocity when nearing the top. The author has seen in Belgium 
the drum set direct over the top of the shaft, but he does not 
venture to give an opinion upon this appliance. There is also used 
in Belgium a bal pe ted to the bottom of each cage, 
and it is this application of a balance that he thinks will become 
more generally adopted. It is simple, and apparently effective. 
During the time the calculations were being made by the author 
for this paper, the above description of balance was successfully 
applied at one of the deep pits near Nottingham, and therefore its 
successful application has been practically tested. A very similar 
kind of balance has been used for =a years in the old hydraulic 
hoists at blast furnaces, a chain generally being used in place of a 
rope, also in shafts of small depths in South Wales, but the author 
believes it has only lately been introduced in winding coal from 
deep shafts, In bringing this paper before the members of this 
Institute, the author trusts the t amount of detail given in 
the calculations will not be thought excessive. The formule and 
calculations might have been given in far less ao but bearing 
in mind that there are students, as well as members, composing 
the Institute, he has endeavoured to make the calculations so plain 
that the youngest student may thoroughly understand them, and 
easily carry out the calculations for any depth of shaft. In caleu- 
lating the power required, strength of ropes, machinery, &c., for 
raising coal from great depths, some data must be had to start 

per day. nsidering the large expenditure necessary for 
plant and sinking operations, also that for each shaft, or pair of 
shafts, the produce of large areas of coal will have to be brought 
up, the weight cannot be fixed at less than 1000 tons per day from 
each shaft, and su; ng the quantity to be raised in eight work- 


ing hours, then = 125 tons per hour. This is not too large a 


bag ~ to be expected from a shaft of three or four hundred yards 

eep, in fact the aay is being raised from a few shafts in the 
district. At Rosebridge, before mentioned as the deepest coal pit 
in England, 806 s deep, this distance is run in about 55 seconds, 
or including unloading, a cage may be said to be landed every 80 


seconds ; that is 806 yards travelled in 55 seconds, or ed = 14°65 


yards, or say 44ft. per second. This isa great speed for windin, 

coal, but the author does not see why even this speed could not - 
accelerated a little, so as to wind at say 45ft. per second, or a little 
over 30 miles per hour. Thus supposing a depth of 4000ft. to wind 


from, ~ = 89 seconds in travelling the distance, say 90 seconds, 


or 1°50 minutes ; and allowing 10 seconds for changing, 90 + 10 = 
100 seconds from landing to landing of alternating cages, and taking 


100 seconds for each journey, © x 0. 36 journeys in one hour ; 


showing that to draw 1000 tons from a depth of 4000ft. in 8 hours, 
125 tons must be drawn on the average per hour, and 1 = 3:47 


tons for each cage load. With these data for a starting point, and 
to cover slight stoppages in the winding, taking 4 tons as the weight 
of coal drawn, there are still other items besides coal to be con- 
sidered, viz., tubs and cage. These weights may be stated thus :— 
coal, 4 tons; 6 tubs, 1 ton 10 cwt.; steel cage, 2 tons 10 cwt. ; 
total, 8 tons, Then 8 x 20 x 112 = 17,9201b, working load. 
Having arrived at the working load, attention may be now 
directed to the rope. It will be seen by comparing the breaking 
strains on the cards of various makers, that for equal sizes of ropes 
equal breaking strains are given, or nearly so, but the working loads 
are very differently stated, some makers taking as low as one-sixth 
of the breaking strain for the working load, and others giving one- 
tenth as the working load. In ig a winding rope, two very 
important points should be kept in view, viz., not only the working 
load of the coal, tubs, and cage, but also the weight of the length 
of rope equal to the depth of the shaft, or in other words, the 
working load at the pulley wheel when the loaded cage is being 
lifted from the bottom of the shaft. It will thus be seen that the 
weight of the rope is a serious addition to the working load when 


* Read before the Chesterfield and Derbyshire Institu Mining, Civil, 


winding from great depths. Another important consideration 
should be—what will be the strength or working load of the rope 
a few days before being taken off, or when worn out? because it is 
very po pes that the working load of the rope should not be 
exceeded at any time ; hence, then, to cover this loss in strength 
by wear and tear, some makers give one-tenth the breaking 
strain as the working load, and when it is remembered that 
the same rope which winds its 500 tons per day regularly also 
daily lowers and raises a proportionate number of men and boys, 
it is essential to allow a large margin for safety; therefore 
the author takes the working load as one-tenth the breaking 
strain. There are other reasons why a high rate of working 
load in proportion to the breaking strain should be adopted, viz., 
the extra weight put upon the winding rope by friction of the cage 
and the guides, friction of pulley wheels, resistance of the air, and 
chief of all, the energy exerted in imparting velocity to the load, 
or power to overcome the vis inertia, In shafts raising a heavy 
load at a great speed, this last is a serious addition to the strain or 
tension the 
formula, Ww = The load in pounds; V = increase in 


the velocity in a second; g = 32°2 gravity. For a working load of 
8 tons, or 17,9201b., and taking the load to be uniformly accelerated 
from a state of rest to a velocity of 30ft. per second 19% as 
= 250,435 lb. work pa pen in creating velocity. The above 
only represents the work expended in creating velocity, or work 
accumulated in the load which is quite distinct from the work 
expended in raising the load. For instance, the force with which 
a stone falling to the ground strikes it, is wholly distinct and 
different from that with which it presses upon the ground when at 
rest. In coal winding the work expended in creating velocity is an 
ever oe strain upon the rope, whereas the load is a constant 
weight. though the accumulated work is again expended in 
relieving the strain upon the rope when nearing the surface, yet it 
is the greatest strain that has to be considered. To obtain an 
approximate idea of what would be the strain upon the rope when 
raising the load from the bottom, to the above calculation must be 
added the power expended in raising the load, and for this purpose 
itis n to find the distance through which the centre of 
gravity would beraised. In the case under consideration—i.e., from 
a state of rest to a uniformly accelerated velocity of 30ft. during 
the first second, and basing the calculation upon the first second, it 
is easily seen from the above remarks that the load would have 
been raised 15ft. Hence 17,920 x 15 = 268,800 foot-pounds, and 
268,800 + 250,435 = 519,235. This will approximately represent 
the amount of work expe: in raising the load 15ft. Then 
rl = 15} tons nearly. And calling this 154 tons the average 
tension of the rope during the first second, it is found that this 


tension is twice the tension due to the working load; hence the 
necessity of not only carefully, but daily examining winding ropes. 


t | and working them at a high standard of safety, allowing a g 


margin for such strains as can only be culated, 
and which perhaps in some cases are never thought of when order- 
ing a new rope. Upon reference to the wire rope makers’ cards, 
the breaking strain of an iron wire rope 34in. circumference is 
given as 22 tons, but in these calculations it will be more 
convenient to take the area of a cross section of the rope under 
consideration ; hence then circumference 2 x ‘07958 =area, that is 
= ‘9748 area of cross section, or one square inch 
nearly: Then yyth of 22 tons, or 440 cwt. = 44 cwt. or 4928 lb. 


rope nal 
10,000 lb. working load. And 10,000 x 10 = breaking strain, say 
44 tons 12 cwt. Hence = 5in. circumference. Now 


8q. in. 

by the rule above stated it is found that a rope 5in. in circumference 
has a breaking strain of 44 tons 12 cwt., and upon reference to the 
manufact; card this is—save the cwts.—the exact breaking 
strain ey for a 5in. cir. iron wire rope. It would be tedious, 
and only a repetition of the above methods, to work out the work- 
ing load for ordinary steel ropes, but it will be found to be equal 
to 8000 lb. per square inch of cross sectio area. There 
has lately been introduced, for coal winding purposes, a steel wire 
called ‘Plough Steel,” which is professed to be of extraordinai 
strength and tenacity with very small sectional area. The Ploug 
steel ropes appear so thin when hanging in a shaft that one feels 
almost afraid they would part by their own hanging weight. They 
have been so lately introduced, and so little tested for coal winding, 
that the author cannot even venture to express an opinion either 
as to their safety or economy. 

Having defined the mode of arriving at the working load of ropes, 
and given the details in the case of charcoal iron wire, the following 
are the data so obtained ;— Working load; Charcoal iron wire 
= 5000 lb. per square inch of cross sectional area ; best steel wire 
= 8000 lb. per square inch of cross sectional area; Plough steel 
= 12,000 lb. per square inch of cross sectional area. 


(1) Worring load = square inch sectional area of charcoal iron 
wire rope necessary to carry such working load. 

Then, for a working load at the cap or cage end of the rope equal 
to 17,920 Ib., as previously stated, Pa = 3°84 square inches 
sectional area of charcoal iron wire rope. 


(2) And 6°7lin, ciroumfereties of rope. 


Thus a rope of 6‘7lin. circumference has to be employed to 


carry a working load of 8 tons; but there is yet to be caloulated | *? 


the weight of such a rope for a depth of 4000ft.; because the ro 

must be of sufficient size to carry both its own weight and the 
working load. From the manufacturers’ cards it appears that 
ropes of equal circumferences are of equal weight per fathom, 
whether iron or steel; hence another simple rule may be formed, 
viz.: From makers’ cards, 34in. circumference rope, or ‘9748 square 
inch area, = 10 lb; per fathom. Say 1 square inch sectional area; 

(8) Feet per fathom 6 
inch of cross sectional area of ro) : 

Thus, then, 3°584 x 1°67 x 4000 = 23,9411b. Hence it is shown 
that the weight of the rope is greater than the working load; for a 
charcoal iron wire rope, of uniform thi tbroughout, 
4000ft. in length, simply suspended in the shaft, without any 
weight attached, will not safely carry its own weight as a working 
load—or, in other words, an iron wire rope will not carry its own 
hf as a safe working load in a depth of 4000ft., and exceeds it 
by 23,941 — 17,920 = 6021 Ib., or nearly 2 tons l4cwt. The length 
of a rope of uniform cross sectional area, at which the weight of 
the rope is equal to its working load, may be taken as follows :— 
Plo steel, 7185ft.; o best stéel, 4790ft.; charcoal iron, 

t. The rule for ascertaining this may be expressed thus— 


(4) w= length in feet. 
W = working load per square inch of cross sectional area—one- 


tenth breaking strain; w = weight per foot of the ~~ The 
above figures will be sufficient to show that it would be only a 


waste of time to calculate the size of an iron wire taper rope to 
raise a load of 8 tons from a depth of 4000ft. The working load 
of iron wire ropes, in comparison with the weight per fathom, is 
such as to preclude their use for winding direct from great depths. 


Ordinary best steel ropes.—Attention must now be turned to 
steel ropes. It will be seen (by 1) that the working load of steel 


rope, and may be approximately expressed by the | stan 


cent. ter than iron wire. Taking, as before, a working load of 
8 tons, or 17,920 1b. then (by 


sed = 2°24 square inches cross sectional area of steel wire rope ; 
and = circumference of rope. 
F the above it is seen that a working load of 8 tons 

rom the 


a steel rope having a circumference of 5‘3in.; but the weig 
such a for a depth of 4000ft. has yet to be calculated. Then 
by (3), 2°24 x 1°67 x 4000 = 14,963 lb., or rer: 6 tons 14 cwt. 


, Aa the er of the rope is nearly equal to the working load. 
Ora of 5‘3in. circumference, © a shaft 4000ft. deep, 
will cole ses a working load from the bottom of the shaft equal 
to 17,920 — 14,963 = 2957 lb., or about 1 ton 6 cwt. Having now 
shown that the weight of a charcoal iron wire rope, of 4000ft. deep 
and constant sectional area, exceeds the working load of such a 
rope at the puiley wheel, and also that a steel wire rope, of con- 

t sectional area, and of 4000ft. length, will only admit of 
1 ton 6 ewt. sae suspended to the end of it, without exceeding 
the working at the pulley wheel, there remains to be calcu- 
lated the size of a taper rope which would raise a load of 8 tons 
from a depth of 4000ft., also carry its own weight, without 
exceeding the working load, having a strength at any two points 
proportional to the weight suspended from those points. From 
what has been previously stated, it will be seen that such strength 
would be in proportion to the cross sectional area at any point. 
First, to ascertain the cross sectional area of a rope at the cap, or 
cage end, of sufficient size to carry a working load equal to the 
weight of the coal, cage, and tubs suspended from such cap ; and 
then the increase, or taper of the rope, taking that as due solely to 
the weight of such rope. In the first case the weight is constant 
from bottom to top, but in the latter it is constantly increasing 
with the length of the rope; in short, the taper of a rope is solely 
for the purpose of carrying its own weight. A formula for calcu- 
lating the size of taper ropes is 

an x 

a 
Integrating the above equation between the limits A and a we 
get:— 
6) y= Lbyp. log. 
Let x = area of section at any point ; f = strain in lbs. per square 
inch of sectional area uced by the safe working load; m= 
weight in lbs, of one cubic inch of the rope; y = length measured 
from lower end. Let A and a be any two sections at a distance y 
apart. For convenience of calculation, the above formula is here 
carried out fully in common logarithms, and applied to the case 
under consideration. The starting point in this calculation must 
be the cross sectional area of the rope at the lower end. 


Then by (1) Tam = 2°24 square inches area, 


= 13916, say “14 1b. 


= = length of rope in feet. 

= 48,000 = length of rope in inches. 

= ae rope at the connection to 
ecage. 

*4342944819 = the constant used for converting hyperbolic 
log. into common me. 


(Formula5)— hyp. log 


1096468 x log. 
= 1006468 (log. A — log, a). 


i 
+ log. a, 
log. A = los: 2°24. 
= °364807 + ‘3502480. 
= °7150550. 
Hance A = Square lashes sectional anes of 
moe A = 5° square cross area of rope a 
pulley wheel, 


51887 _ 

and 07958 8-07in. circumference of rope. 

The conclusion arrived at from the above calculations is, that to 
raise a working load of 8 tons from a depth of 4000ft. witha 
steel wire taper rope, it would require to be 5‘3in. circumference at 
the lower end, 8-OPin. circumference at the pulley wheel. Having 
now determined the size of the taper rope, attention must be given 
to the weight of such a rope. This at first sight may appear a 
difficult matter to be calculated, seeing that every foot varies in 
weight, but when it is considered that the taper of the rope is that 
due solely to the weight of such rope, then the calculation becomes 
easy, because the rope has been increased in cross sectional area in 
proportion to carry its own weight, and each square inch of cross 
sectional area is equal to 8000 lb. working load. Hence, 

(6) A = cross sectional area at pulley wheel; a = cross sectional 
area at connection to the cage; 8000 = lbs. working load per 

uare inch of cross sectional area. 

Weight of rope = (A — a) x 8000. 

= (5°1887 — 2°24) x 8000. 

= 2°9487 x 8000, 

= 23,589 lb., or, say, 10 tons 10 cwt. 
The weight of the — may be calculated as follows :-— 

7) W = weight of rope; A = cross sectional area of rope at 
wheel; 8000 = lbs. working load per square inch, cross sectional 
area ; L = working load suspended from the cage end of the rope, 

Then W = (A x 8000) - L, 
= (5°1887 x 8000) — 8 tons. 
= 41509 — 17920, 
= 23589 lb., or 10 tons 10 cwt, 


(To be continued.) 


and 


SWAN BREWERY, WALHAM GREEN, 

WE commence this week the publication of a series of engravings 
illustrating a remarkably fine new brewery, the property of Messrs. 
aoe and Co, We reserve our description oft this brewery 
until next w 


NaAvAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—George J. Weeks, chief engi- 
neer, to the Malabar; Lewis P. Lewis, chief engineer, to the —_ 
additional, for service in the Crocodile; Richard G. Willby an 
Josiah P, Thomas, engineers, to the Malabar; Robert Balcomb, 
engineer, to the Asia, additional, for service in the Crocodile; 
George Harding, engineer, to the Asia, additional, vice Whittaker; 
Thomas H. Harrup, engineer, to the Excellent, for service in the 
Kite, vice Harding; and James Armstrong and Henry J. Oram, 
assistant engineers, to the Malabar. 


ropes, in comparison with the weight per fathom, is about 60 per 


Colliery Guardian, July 18th, 1877. 


ood and f = 8000 lb. 
working joad, 10 slinplily this matter, the working load Of @ 
charcoal iron wire mee may be taken as equal to 5000 lb. per square 8000 rr 
inch of cross sectional area, and this will hold good for any size of Hence y= * hyp. log. — 
winding rope. Taking another example to test this rule, viz.:—a 14 _ 
x log. A 
12 12 x ‘14 x *4342944819 a 
8000 A 
= log, —- 
72961472959 
= 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Borveau, Rue de la Banque. 
BERLIN.—Asner and Co., 5, Unter den Linden, 
VIENNA.—Messrs, and Co., sellers, 
LEIPSIC,—A. .Twiermeyver, Bookseller. 
NEW YORK.—Tae Witmer and Rooxrs News Company, 
81, Beekman-street. 
TO OORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 1d. postage stamp, in order that 
answers received by us may be forwarded to their destination. 
No notice will be taken of communications which do not comply 
with these instructions. 

*.* We cannot undertake to return drawings or manuscripts; we 
must therefore request correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or con- 
taining questions, must be accompanied by the name and address 
of the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications, 

Youne Enainggr.—A worm inside the tank will answer perfectly. 

GrimsTon Gas-BURNER.— JZ. 8. may apply to Mr. G. Bower, of St. Neots, 
Hunts, England. 

A Yoursro. Reaper.— You can obtain full particulars by applying to the 
Secretary to the Admiralty, Whitehall. 

C. V.—Send us a few small specimens of the sheets with white specks. Without 
seeing them we cannot advise you to advantage. 

Livo_euM Macuinery.—Several letters on this subject await the application 

our ent J.G. N. See conditions of correspond. 

AsHpourne. —Jn heating apparatus made of cast iron pipes of considerable 
diameter there is no pressure but that due to the weight of the water, which 
is practically the same hot or cold. In heating apparatus with small 

iderable, sonetimes as much as 


wrought iron pipes, the pressure is very ci 
a ton on the square inch ; usually about 300 lb. 

R. G. P.— We know of no small work on the analysis of iron, but chapters 
containing all the desired information are to be found in Dr. Percy's 
“ Metallurgy: Iron and Steel ;" and in Watts’ “‘ Dictionary of Chemistry,” 
vol, iii., see Detection and Estimation of Iron, in the chapter on “ Iron.” 
Bvery paper on the subject is extracted and noticed in the “ Zeitschrift fur 
Analytisch Chemie,” edited by Professor Fresenius, of Weisbaden ; and notices 
of most of them appear in the ‘ Abstracts,” published monthly in the 
“ Journal of tre Chemical Society.” 

Puck.—There are two answers to your question ; one for thick, the other for 
thin, cylinders. For thin tubes, to which we presume you refer, multiply 
the pressure by the diameter and divide by twice the tensile strength of the 
material, The result is thickness, all dimensions and pressures being taken 
in inches and pounds. To find the pressure, multiply the thickness by the 
tensile strength and by 2, and divide by the diameter. Applying this to a 
single riveted boiler, we have T = Ad and P= ate where T = thick- 
ness, P pressure, D diameter of boiler, and k a constant, varying between 
6200 and 3000, according to the quality of the material. These formule 
give the working strain and thickness, 


STAR MAPS. 
(To the Bditor of The Engineer.) 
Srm,—Would some of your astronomical readers kind, the 
of the most correct star maps of both hemispheres, ai en teey out 
be obtained ? R. R. T. 


MARINE GOVERNOR, 
PO the Bditor of The Engineer.) 

Stra,—I would very much obliged to any of your numerous read: 
for a description and uumber of a patent oa aneer having for its 
ap. under the ship’s quarter, and — by the 

an 
South Shields, 


Cloth cases for binding Tux Exorxeer Volume, price 2s. 6d. each. 

A complete set of Taz Enainger can be had on application. 

Foreign Subscriptions for Thin Paper will, until further notice, be 
received at the rates given below :—. Subscribers paying in advance 
at the sshed rates will receive Tuk ENGINEER wie and post-free. 
Publisher Thick P Copies 

wice u a be i ferred, at 
per may be had, if prefe 


by Post-office order. — Australia, um, Brazil, British 
ce, an, tar, ta, Nai therlands, 

New Brunswick, Howkundiand, ew South Wales, New Zealan 
,» Roumania, Switzerland, Turkey, United States, 
West Coast of Africa, West Indies, Cyprus, £1 16s. China, Japan, 


Remittance by Bill in London. — Austria, Buenos Ayres and 
Port, Busta 
pore, £2 0s. 6d. 


*,* The charge for Advertisements of four lines and under is three shillings ; 
afterwards one shilling and sixpence; oid lines are 
words. Wher. an advertise- 


an the ten shillings inch, All 
¢ from country accompan @ post-office 
= in payment. Alternate advertisements will by, inserted seit all 


rity, but regularity cannot be guaran‘eed in any such case. 
‘All except weekly advertisements are taken subject to this condition. 


are to be addressed to the Publisher, Mr. George Leopold Riche ; all 
letters to be addressed to the Bditor of Tux Exoinexr, 168, Strand. 


THS. 
On the 16th inst., at 135, Highbury New Park, N., Witt1am Fox Mats, 

e al ros venor- ILLIAM SPOTTISWOOD! 
F.RS,, in the 50th year of his age; deeply lamented. te 
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THE ELEPHANT BOILER. 


Nor long since a brief correspondence on the relative 
merits of Lancashire and elephant boilers was published 
in our We think it is to be tied that the 
subject was not more fully discussed. e had written, it 
will be remembered, in favourable terms of the elephant 
boiler, and one of our readers, holding that we were mis- 
taken, said so, His letter elicited one reply, and the 
matter dropped. We propose now to re-open the whole 
question, because we believe that the elephant boiler has 
so much to recommend it in various ways that, were its 
virtues only understood, it would enjoy more popularity 
here than it now does; and we may point out that on the 
Continent it is still the most popular boiler in use. Modi- 
fied in varjous ways—sometimes with one, sometimes with 


two, or even three, small cylinders—or “ bouileurs,” as they 
are called in France —sometimes set on an le, now and 
then fitted with small tubes, modified in design in man 
ways, the elephant boiler is still, above and beyond 
others, the typical French boiler; and in Germany and 
Austria it is a Po less freely adopted. In a word, it 
holds abroad the place taken in this country by the Lan- 
cashire boiler. This is in itself a great point in favour of 
the type, and the fact that it is so extensively employed 
by men who are sup to know what is and is not good 
for them, entitles it to full consideration. 

Almost the most important thing about a boiler is its 
economy. We may assume for the moment that safety is pro- 
vided asa matter of course. If the elephant boiler is not as 
economical as the Lancashire boiler, then it has no claim on 
steam users. No advantage which it may possess can 
compensate for the absence of economy. On this point, 
however, there is no room for discussion. It has never, so 
far as we are aware, been disputed that the elephant boiler 
when properly made, and properly set to work, is quite as 
economical as the Lancashire boiler. If it was not econo- 
mical, French engineers, at all events, would not use it. 
There are not wanting, moreover, engineers and steam 
users who maintain that it is on the whole a more econo- 
mical boiler than the Lancashire, and we believe that they 
have truth on their side; and this because the heating 
surfaces of the elephant boiler are more easily kept clean 
than those of the Cornish or Lancashire boiler, and the 
combustion of fuel can be more perfectly accomplished, 
because the length, breadth, and depth of the furnace may 
be made what we please, while the furnaces of the 
Lancashire boiler are obviously much restricted for room 
in every direction. This being the case, coal cannot be 
burned to so much advantage in the latter boiler as in the 
former. It is, of course, true that all kinds of coal and fuel 
are burned in internally fired boilers; but this isa different 
matter, and it is well known that much trouble is incurred 
now and then in keeping steam with Lancashire boilers, 
when the coal is not just what it ought to be. It is not 
necessary, however, to press this point. If it is conceded 
that the elephant boiler is not less economical than its 
rival, no more need be demanded. 

We have alluded to the question of safety, and it is in this 
respect that the elephant boiler far excelsitsrival. Itis by 
no means so well known as it ought to be that the Lancashire 
boiler is more prone to fail than any other in existence. But 
the boiler insurance companies know it only too well. A 
system has grown up in the management of their affairs, 
under which they always pay almost without question for 
the repairs of a collapsed flue, no matter from what 
cause the collapse takes place, A half-drunken stoker may 
at any moment take £60 or £70 out of the — of an 
insurance company by letting his boiler get short of water. 
If it were not for the expenditure incurred in this way 
the insurance of boilers would be an extremely lucrative 
undertaking, or the premiums would undergo a great 
reduction. If our readers will reflect for a minute they 
will see that insurance companies are seldom or never 
called upon to replace an exploded boiler. If they were 
premiums must be increased. Inspection properly 
carried out is a complete preventive of disastrous explo- 
sions of boiler shells, and, indeed, of those caused by 
collapsed flues; but no amount of inspection,. however 
rigorous or exacting, will prevent furnace crowns from 
coming down. The collapse may be small or large. 
It may mean a mere flattening of the shell for a length 
of afoot and to the extent of half an inch or so, or it 
may mean the more or less complete flattening of the 
tube without fracture or explosion. In any case the 
insurance companies have to pay for the repairs, and 
we have only to refer to their books to learn that such 
collapses or failures are constantly occurring. Nothing at 
all is said about them. The flue is heated and jacked out, 


d, | or a new crown-plate is put in, or even a new flue, accord- 


ing to the extent of the mischief, and this goes on week 
by week from one end of the year to the other. The 
insurance companies keep their own counsel; certain cases 
of failure are mentioned in general terms, and the engi- 
neer of any one insurance company is careful to publish all 
that he can learn concerning the bursting of all boilers either 
not insured at all, or insured by a rival company; but con- 
cerning these failures of Cornish and Lancashire flues little is 
heard. They are taken as a matter of course—events in 
the ordinary run of business, about which comment is 
unnecessary. It may be argued in justification of this 
that inspection can do nothing. In the first place, it can 
do nothing as against a drunken fireman, and in the 
second it cannot me collapses, because these are brought 
about by causes little if at all understood, and which are 
unaffected by i tion. It is not ne that a boiler 
should be short of water in order that the flue may come 
down. We met with an instance ‘not long since in which 
the flue collapsed upwards just beyond the bridge, the top 
remaining quite cylindrical. Long ago the engineer of a 
boiler insurance company pointed out in one of his “4, 038 
that the Lancashire Cale was the most expensive to keep 
in repair that was to be found on land—Rastrick boilers 
excepted—and we can very well believe this. 

On the other hand, the elephant boiler is never afflicted 
with collapses, and if properly made its plates will not 
crack, nor will it give any trouble whatever. It will go 
for years without repairs of any kind, and whereas with 
the internally-fired boiler the neglect of a few minutes 
may leave the crown plates bare, an elephant boiler might 
be run for an hour or more without being fed, and would 
take no harm. If boiler insurance companies had only 
elephant boilers to deal with, they would quickly realise 
fortunes ; yet if they wholly supplanted the Lancashire 
boiler and its prototypes, we should hear so little about 
explosions that insurance would not be much in favour. 
The principal objection urged against the elephant boiler is, 
we may say, that it takes up a great deal of room; but this 
is not strictly true. When properly set, the elephant boiler 
will not occupy much more room than its rivals. Wemay 
say in conclusion that it is not easy to understand why in 
this country it has never had a fair trial. In almost all 


cases those who haye had them once haye retained them, 


There are, of course, exceptions, and it would be advisable, 
we think, that the reasons for which they have been super- 
seded should be made public. In the matter of cheapness 
of first cost and economy of working, the elephant boiler is 

uite equal to its rival; while as regards safety, not only 

rom disastrous explosions, but from minor failures, it is 
immeasurably its superior, What, then, remains to be 
urged against it? ; 

THE HULL AND LINCOLN RAILWAY. 


Arrer an investigation lasting nearly four weeks, 
involving the vidence of an unusually large number of 
witnesses for and against the scheme, and a co’ nding 
proportion of speeches from counsel, tle Bill for the ‘full 
and Lincoln Railway has been thrown out by a Com- 
mittee of the House of Commons. The project is impor- 
tant, as the proposed line, continuing northward, the 
recently made joint line of the Great Northern and Great 
Eastern companies to Lincoln, fills one of the few gaps 
still remaining on the map of England where a main route 
is evidently wanted. Although no reasons for rejection 
were given by the Committee, there is little doubt from 
the course taken by the inquiry that the success or failure 
of the Bill depended on the engineering evidence ; and in 
this respect some account of it may be interesting to our 
readers. There was the usual opposition from other rail- 
way companies. The North-Eastern saw no reason why 
Hull should want a direct line south when such ample 

rovision existed for traffic north and west, and south 

y a westward route. The Great Northern Company by 
its counsel and by numerous witnesses demonstrated that 
no sane person could desire to get to London otherwise 
than vid Selby and Doncaster, “a superior permanent way 
and quick trains amply compensating for a detour of 
thirty miles. The Manchester, Sheffield, and Lincolnshire 
Railway Company considered that it had such a vested 
interest in the port of Grimsby and in the New Holland 
ferry, that the construction of a bridge which would give 
direct communication and other advantages to the rival 
port of Hull ought not to be permitted. 

All this opposition would probably have been of little 
avail, for Parliamentary Committees have of late years 
paid scant attention to the interests cf existing lines when 
a new railway appeared to be for the public advantage, 
when the landowners and inhabitants of a district have 
desired it, and where no hindrance to other undertakings 
has been shown. It is on this last plea, however, that 
the Bill for the Hull and Lincoln Railway has been 
defeated, the case against the promoters being that the 
navigation of the Humber would be seriously impeded by 
a bridge. It was to escape opposition on this account, and 
to avoid also what, uuder ordinary systems of bridge 
construction, are undoubted difficulties, that a tunnel was 
proposed in previous schemes. The uncertainties and 

eater risks of a tunnel, however, led to its rejection 
c a Committee of the House of Lords, and the design 
of the Forth Bridge, and its authorisation by Parliament, 
decided its author, Mr. Fowler, who is also the engineer for 
the Hull and Lincoln line, to base his present scheme on a 
bridge similar to that over the Forth, but on a smaller and 
easier scale, one span of 600ft. being ae ey instead 
of the two spans of 1700ft. in the larger bridge, the rela- 
tive heights being in proportion. Then the oi 
rests of the alarm. The town of Goole, 
to which sea-going ships, exceeding even 500 tons, regu- 
larly trade, co a tight to be heard ; but the city of York 
and the town of Leeds, though zealously stimulated by the 
opposing railways, had interests too remote, and could 

ly make out a case deserving serious attention. The 
Marine Department of the Board of Trade, in perform- 
ance of its usual functions where tidal waters are con- 
cerned, investigated the scheme, and, as in addition to 
numerous openings of 200ft., one of 600ft., with a clear 
headway of 90ft., was to be provided in mid channel, 
decided to abstain from i ton the promoters 
engaging to keep the channel clear by dredging should 
occasion , and even to provide a tug steamer should 
the bridge prove a hindrance to navigation. On this latter 
point the most contradictory evidence w>3 given by 
pilots, captains, and others, who had had a life-long 
experience of the river. The complaint as to deficient 
headway could not be setiously mathtained, for it was 
shown that 93 per cent, of the vessels going to Goole 
could below the bridge at any time without alteration, 
and the remainder by striking their top-gallant masts. 
But what evidently influenced the Committee was the evi- 
dence put forward by the Humber Conservators as to the 
likelihood of the sand-banks shifting their position, so 
leaving the 600ft. spati to bridge a shallow, and therefore 
useless, channel. Mr. Fowler asserted, and produced trust- 
worthy witnesses to prove by a long a of the past, 
that there had always been mc water at the site chosen 
for the bridge; but the Committee were eeeey 
unwilling to take the responsibility in the face of su 
contradictory evidence, and decided against the bridge. 

Even if the allegations of the opposition were true, it 
would hardly be creditable to the scientific talent of the 
country that a communication so obviously required should 
be deemed impracticable. The balance of advantages and 
drawbacks is, however, so obviously in favour of a brid, 
that it cannot much ldnger be forbidden. Jt is not the 
only case in this country where important works are hin- 
dered and delayed by apprehensions insufficient, if duly 
weighed, to justify the effects they produce. 


BRIGHTON BEACH. 

Tue “masterly inactivity” which seems now to 
characterise the operations designed for the protection of 
the foreshore at Hove, appears to us to represent the 
wisest course which for the present could possibly have 
been pursued. We for a long time urged that Mr. 
Ellice-Clarke’s new m of groynes should have 


a prolonged trial ore it was concluded that | 


they had failed in their object’; and although on the 
occasion of our penultimate visit we were reluctantly 
forced to state that that object did not appear to be likely 


of attainment, and that other means must he adopted to 
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check the inroads of the sea, we yet qualified our then 
expressed view by regretting that the length of trial the 
groynes had undergone had been so short. Whether a 
similar reflection has induced the Hove authorities to stay 
their hands or not we do not know; but it is certain that 
since we last wrote on the subject nothing whatever has 
been done beyond making good to a certain extent the 
breaches in the esplanade caused by the sea during the 
prevalence of the severe south-westerly gales early in the 

ing of this year. We are pleased that such a course 
has been followed, because it has enabled ourselves, as well 
as the engineers consulted, to ascertain the action of the 

ynes under those varying conditions, without experience 
of which it is almost impossible to conclude what is best 
to be done in cases of such extreme difficulty as that with 
which the Hove Commissioners and their engineer have 
so long struggled. It has been our view from first 
to last that Mr. Ellice-Clarke’s experiments at Hove 
must furnish a most useful lesson to the profession 
all the world over. The protection of foreshores is 
undoubtedly an operation in which all previous ex- 


perience is constantly falsified. We deal, in fact, with | be 


too fickle and changeable an element to be able to 
determine that a course of procedure which has success- 
fully resisted encroachment in past cases shall have similar 
results in new experiences; but the further we enlarge 
these last, the more likely we are to arrive at a sound 
basis for future operations. Hence, we say, we feel 
extremely pleased that we have been enabled by the 
cessation of work at Hove for a time to lay before 
our readers the effects of the groynes erected there during 
a season of almost total freedom from those south-westerly 
gales which before proved so inimical to their efficient 
working. 

In our last article on this subject, which appeared in our 
issue of February 23rd last, we stated that the trending 
groynes had, contrary to what was hoped and expected by 
their designer, accumulated beach to their leeward, and 
that on their windward faces, ie., those exposed to the 
prevailing currents and most severe winds and seas, they 
were almost completely denuded of shingle, the result bein 
that the tie-balks inserted had had their functions reve 
and were acting as struts. We may here remark that we 
have been courteously invited by Mr. Ellice-Clark—who, 
we believe, on several points considers our conclusions 
erroneously based—to 2 personal discussion. We have 
abstained from availing ourselves of that courtesy because 
it seems to us that, whether those conclusions of ours 
prove to be right or wrong, it will be more instructive 
if we criticise these works for our readers from 
altogether an independent standpoint ; an advantage we 
hold we should not possess if we were perhaps insensibly 
induced to adopt the lines of argument upon which the 
engineer has based his theory and founded his practice. 
While, therefore, acknowledging the offer of, and duly 
valuing, Mr. Ellice-Clarke’s proffered information, we 
hold it better to risk even the possibility of error than 
to abandon the course we have hitherto pursued in our 
notices of these works. We accordingly made our recent 
inspection, as on previous occasions, wholly unaccompanied, 
and unbiassed by any information save such as we could 
obtain for ourselves on the spot. It was observable that 
the cessation of the sea’s action from the south-west had 
brought about quite a changed condition of affairs from 
that which we remarked upon when last writing on this 
subject. With the exception of two groyne intervals— 
those to the west at which the first inroads by the sea 
became apparent—the inequality of shingle accumulation 
before seen had nearly wholly disappeared, and all alon 
the line of the sea face, with the exception of the locality 
above referred to,a firm beach had been formed, which 
showed no signs of scouring or of undue height on either 
side of the groynes. Such a result we had anticipated 
would probably follow due allowance being made for the 
balancing of seasonal influences; and it was in the hope of 
it that we strenuously advocated time being allowed for 
such influences to operate. In fact—always with the 
previously named exceptional spot carefully borne in mind 
—we should now say, were it not for possible after results, 
that the engineer to the Hove Commissioners had success- 
fully met the difficulty on which his advice was sought. 
But, unfortunately, all experience with work of this 
nature forbids us to finally + es so sanguine a conclusion. 
What we must still doubt will be the result of a resumption 
of attack from the south-west. Will that beach which we 
have named as now accumulated have acquired so defined 
a lodgment that it will not again be displaced? Should it 
be that it has done so, there will be no need for the con- 
struction of the sea-wail as to the necessity of which all of 
those interested seemed but lately to be agreed, and the 
interval of quieta non movere will have served to save the 
Hove Commissioners a very large outlay. Further ex- 
perience is, however, as we have pointed out, still needed 
to determine if we may congratulate the ratepayers on the 
avoidance of such expenditure. 

Leaving this section of the beach, we can now revert to 
the point at which we have stated there is no appearance 
of hopeful results such as we have above described. At these 
points, in spite of there having been no erosive action due 
to seas driven in from a south-westerly direction, there 
still remains the wholly unbalanced accumulation of shingle 
on the leeward side of the groynes, and the waves make a 
clean and unchecked wash up to the foot of the slopes of 
the lower walk. That these have not appreciably suffered 
since our previous visit is doubtless due to the compara- 
tive calmness of the sea during the lately prevailing 
direction of the winds, and a very different tale will 
have to be told should a change in the latter again 
send in heavy breakers. But it seems to us that, apart 
from this consideration, there is another factor in the 
question of the first importance. We have been told that 
the primary cause of all the mischief which has occurred 
to the Hove beach was the insetting of the current up 
Channel due to changed conditions brought about by the 
construction of defensive works further westward along 
the coast, and we hold that the continuance of that mischief 
under the circumstance of total freedom from south- 


westerly seas conclusively demonstrates that the cause 
assigned was the right one. It is manifest, therefore, if 
we be correct in this assumption, that from both causes 
combined, viz., the changed direction of the current and 
wave action from the south-west, no period of rest at this 
now unprotected point is ever to be relied upon. Further 
works here must consequently be a necessity ; but, should 
the hopes we have expressed as to the much larger pro- 
portion of the shore line be eventually fulfilled, the 
expenditure required will be trifling in comparison with 
what had been at one time looked forward to with cer- 
tainty. Already the esplanade at what we may term the 
danger-point, has protection for a short length by a sea- 
wall of comparatively inexpensive character, and it seems 
likely, from the results attained by it, that an extension of 
that wall throughout the two threatened intervals may 
prove to be all that will be required. The groynes as 
erected of course considerably break the direct force of the 
sea, and were the effect of the wash along their windward 
faces guarded against by substantial walling, not necessarily 
of great height or thickness, all that is desired may possibly 
secured. Mr. Ellice-Clarke may in that case claim a 
success, which, if it is not entire, will at all events justify 
considerable congratulation. But no accumulations of 
beach, we fear, can ever be expected at this “danger 

int.” We do not wish it to supposed, because we 
ave formed some hopeful anticipations, that we abandon 
the unfavourable opinions we formerly expressed as to 
—— being constructed at a greater degree of divergence 
rom the right angle with the shore line than 15 deg. 


THE MARINE, MECHANICAL, AND METAL TRADES 
EXHIBITION, 


On the fifth of next month there will be opened at the 
Agricultural Hall, Islington, an exhibition devoted to the engi- 
neering and metal trades, which promises to be one of the most 
successful ever held in this country. It has been apparently 
organised by Mr. Samson Barnett in a manner which leaves 
nothing to be desired. Almost every branch of engineering will be 
represented — mining, metallurgical, hydraulic, pneumatic, 
marine, electrical, sanitary, civil, military, and railway—while, 
in all probability, no better collection of machine tools or 
machinery for treating raw produce has ever been brought 
together in England. That there was an opening for such 
an exhibition as this is clearly shown by the promptness 
with which Mr. Barnett’s invitation to firms to exhibit has been 
answered, and the result will be seen next week in a hall 
crowded to overflowing by exhibits, contributed by the best 
firms in the trades represented, amongst whom we may mention 
the names of Messrs. Sir Joseph Whitworth and Co., Greenwood 
and Batley, John Fowler and Co., the Leeds Forge Company, Fox, 
Head, and Co., the Kirkstall Forge Co., Messrs. Hornsby, Ken- 
dall and Gent, Smith and Coventry, the Bowling Iron Company, 
Weardale Iron Company, Landore-Siemens Steel Company, &c. 
Some 500 exhibitors in all will send goods for display, and 
the only part of the hall which will not be quite full will be one 
of the galleries. For several months this space had been reserved 
for an electric railway, but at the last moment it was found im- 
possible to get this ready for work in time, and the scheme having 
fallen through too late, it was decided to reserve the space for the 
use of the carpenters, sign writers, &c. The gallery at the west 
end of the hall will be fitted up as a lounge for smoking and 
reading, and adjoining this lounge a room is to be provided for 
the representatives of the press. Amongst the 500 exhibits there 
will be many remarkable for their size and novelty, those of the 
Leeds Forge Company, Messrs. Sir Joseph Whitworth and Co., and 
Messrs. John Fowler being particularly noteworthy. The Leeds 
Forge Company will show a fine cvllection of corrugated flues 
and plates, their chief exhibit being a single front marine boiler, 
one of eight being constructed for the Royal Mail Steamship 


'& | screw steamer Moselle, fitted with two mild steel Fox’s patent 


corrugated furnace flues 3ft. 74in. in diameter, the corrugations 
being rolled at one heat in the patent mill of the same company. 
The interior of this boiler is to be fitted as a miniature boudoir, 
the upholstering being done by a well known Leeds firm, and is to 
belighted withincandescent lamps from astorage battery, and by the 
new table incandescent lamp of the Duplex Electric Company. 
Messrs. Sir Joseph Whitworth and Co. will show, amongst a 
large collection of machines, guns, plates, &c., all made of fluid 
compressed steel, a hollow propeller shaft 55ft. long, 18}in. 
in diameter, and having a hole 10in. in diameter through it, its 
entire weight being 154 tons, also a double throw crank shaft 26ft. 
long, 18in. diameter, 24in. throw, and weighing 12 tons 12 cwt.; 
a single-throw crank shaft 10ft. 3in. long, 16jin. diameter, 24in. 
stroke, and weighing 5 tons 4 cwt.; a cylinder liner for a marine 
engine, with the internal flange which has recently been intro- 
duced which enables the liner to be bolted through at the end; 
this liner weighs 65 cwt., and has a diameter of 7ft. Another 
interesting exhibit by the same firm is a 14in. air vessel to con- 
tain the compressed air for the propulsion of the Whitehead 
torpedo. These vessels are used by the English and other 
Governments, and are tested to a pressure of 1500 Ib. per 
square inch. The length of the vessel is 5ft. 6in., thickness 
#sin., and weight 207 lb. Amongst machine tool makers 
Messrs. Kendal and Gent, of Manchester, are making a fair show, 
their exhibits including Brown’s patent screwing machine for 
screwing bolts and tapping nuts from sin. to 2in. diameter, with 
all appliances for re-cutting the dies. This machine is capable 
of producing a complete thread at one cut, and will be shown 
fitted with Dixon’s patent automatic motion for instantaneously 
releasing the dies at any given point. An improved planing 
machine will also be shown which is constructed to plane 4ft. 
long by 2ft. 6in. wide and 2ft. high, and is made self-acting in 
horizontal, vertical, and angular cuts by an improved feed motion, 
arranged for giving a great range of feed; the table is traversed 
upon flat slides with an automatic lubricating arrangement. 
Other exhibits by the same firm will include an improved sliding, 
surfacing, and screw-cutting lathe, 10in. centres, speciaily adapted 
for heavy cutting in wrought iron and steel; a patent wheel- 
cutting machine specially adapted for cutting spur, bevel, and 
worm-wheels with any number of teeth without the use of 
change wheels; improved cutter-making machine speciall 

adapted for making milling cutters with either parallel, voiieal, 
or curved section of face, and fitted with Scott’s patent dividing 
arrangement for giving any number of divisions to the cutter ; 
and an improved radial drilling machine for drilling holes up to 
6in. diameter and 14in. deep, and to admit objects up to 3ft. 6in. 
in height on base plate. In another class of exhibits Messrs. 
Frank Pearn and Co. are showing several of their patent pumps, 
including a vertical direct-acting ballast pump, with 9in. pump, 
9in. steam cylinder, and 13in. stroke; a horizontal direct-acting 
pump, with 10in. diameter pump, 14in. steam cylinder, and 24in. 
stroke, and a double-ram “ Manchester” pumping engine, with 
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rams 4in, diameter, steam cylinders 74in. diameter, and stroke 
8in.; a “Manchester” wal) pump, the “Robinson” hot-air 
engine of one-man and two-man power, and vertical boilers } 

Messrs. Tinker, Shenton, and Co. Messrs. John Fowler and Co, will 
exhibit amongst many other things a narrow gaugerailway with its 
rolling stock. Not the least remarkable exhibit will be that of Mr. 
Linfield, who will show a screw sailing machine, which he has 
called “Shadow,” and which is commonly known to the public 
as a “flying machine.” It was designed and constructed as a 
test machine to reduce to practice the possibility of utilising the 
atmosphere as a roadway at high speed. The result of the test 
has not yet been made public. For the present we shall only 
add that every one can take an interest in the exhibition, from 
the youngest engineering student of King’s or University Colleges 
—and they are amongst the exhibitors—to the oldest engineer 
in the country. It will be remembered that Mr. Barnett’s exhibi- 
tion of last year gave satisfaction to exhibitors and the public, 
and we see no reason to doubt that this will be equally successful. 


CONTINUOUS BRAKES AND COMPULSORY LEGISLATION, 


On the 22nd inst. Earl De La Warr, in the House of Lords 
returned to the charge by putting a question to her Majesty's 
Government as to whether they intended to deal with the ques- 
tion of efficient brakes, and if so, whether in the manner 
described in the circular of the Board of Trade of August, 1877, 
It will be remembered the circular referred to is that containing 
the famous conditions of the Board of Trade, with which, in 
their opinion, continuous brakes should comply. Lord De La 
Warr pointed out from the Board of Trade Returns how 
unsatisfactory was the progress which had been made, and the 
contemptuous indifference with which some companies—naming 
particularly the London and North-Western and the Great 
Northern—had regarded the recommendations; and further pro- 
ceeded somewhat unkindly to quote the reply which the Presi- 
dent of the Board of Trade had made some time ago to a 
deputation. Mr, Chamberlain had then said, “If the companies 
set their backs against the wall, and will defy public opinion, 
and ‘absolutely refuse to be guided by the recommendations to 
the Board of Trade, there will be no alternative but for the 
Government to lay a statement of the whole case before Parlia- 
ment, and point out how ridiculous is our position, and ask for 
further powers as may be necessary.” As Earl De La Warr said, 
the evil was admitted, the remedy was known and acknowledged, 
but six years had elapsed since the 1877 circular, yet nothing had 
been done, and under these circumstances his lordship, not 
unnaturally, wished to know what were the intentions of the 
Government. Lord Sudeley replied as follows :—“It is not 
possible during the present session for the Government to deal 
with the brake question, but the experience gained since the 
circular of 1877 was written only confirms the Board of Trade in 
the necessity for the conditions which were then set forth being 
adhered to in any system of brakes which may be adopted, and 
the necessity for uniformity is also made apparent every day. 
The Board of Trade regret that many of the railway companies 
have not thought it advisable to adopt a brake complying with the 
conditions suggested in the circular. Ifthe noble earl were to 
introduce a Bill for the purpose of making it compulsory upon 
companies to adopt a brake complying with those conditions, the 
Board of Trade would support such a measure.” After this 
strong expression of opinion, and of confident conviction in the 
justice of the position taken up by the Board, which every 
unprejudiced man who understands the subject feels to be 
reasonable, it would only be showing ordinary sense if those 
companies who have made the blunder of trying to satisfy the 
requirements by a bad brake should at once take the hint, and 
proceed to make the change which otherwise they will most 
certainly be forced into doing before very long. 


OLD AND NEW ATLANTIC STEAMERS, 


THE wonderful performances of Atlantic steamers, compara- 
tively new, have been so prominently kept before the public that 
there is some danger that the efficiency of Atlantic steamers not 
quite so new will be overlooked. There are not wanting certain 
heretical individuals who maintain that the Alaska and other 
vessels of her type owe their speed to to the enormous power 
developed by their engines, and not to the inherent virtues of 
their model. The opinion is strengthened by some recent 
Atlantic performances. The Alaska and Britannic left Liverpool 
at 5and 6 p.m. respectively, on Saturday, June 2nd, and both 
left Queenstown at 9.30 on the Sunday morning. The Alaska 
arrived at New York at 10 a.m., and the Britannic at 8 p.m. on 
the following Sunday, the mean time being about—Alaska— 
7 days 5 hours, and the Britannic’7 days 15 hours. Considering 
that the Alaska is a two-year-old ship of 6950 tons, indicating 
10,500-H.P., and that the Britannic is nine years old, 5004 tons, 
and about 4500-H.P. only, this trial of speed is more creditable 
to the Britannic than to the Alaska. If the Britannic had the 
same horse-power in proportion to power as the Alaska, she would 
have 7500, or 3000 more than she has. These give for the 
Alaska a speed of 16°1 knots, and for the Britannic 15°2 knots. 
According to Mr. Froude, increasing the Britannic’s power by 
two-thirds would increase her speed by 3°4 knots, raising it to 
18°6 knots, equal to a passage of 6 days 5 hours, or one day shorter 
than the Alaska. As a matter of fact there is very small doubt 
that she would be little short of that speed. By increasing her 
power one-third, or to 6000-horses—the same as the Arizona— 
her probable speed would be 17 knots=6 days 20 hours, In fact, 
when the boilers of the Britannic and Germanic require renew- 
ing two or three years hence, they could be made more than a 
match in speed for any steamers now running, by giving them 
the moderate power of 6000 horses, which their strength of con- 
struction would certainly well stand, as in the matter of model 
these vessels are apparently unequalled by those of any other 
line. Again, the Servia left New York at 1 p.m, on June 13th, 
and the Britannic left New York at 2p.m, on June 14th. The 
Servia arrived at Queenstown at 9.40 a.m. on June 21st, and 
the Britannic arrived at Queenstown 11.30 a.m. on June 22nd, 
The Servia’s mean time was 7 days 16 hours 15 minutes ; ‘the 
Britannic’s mean time was 7 ~ 17 hours. In other words, a 
ship of 7390 tons and 10,000-H,P. only gained 45 minutes on 
the run from New York on a vessel of 5004 tons and 4500-H.P. 
The Britannic was built by Messrs. Harland and Woolf, and 
engined by Messrs. Maudslay, Sons, and Field. 
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1883. 
On the whole this is a very satisfactory work ; one, indeed, 
in which we find theory and practice much better com- 
bined than is usually the case. It is difficult to sa; 
whether it does or does not come up to the ideas whic 
may be formed from its title, because the title is so in- 
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definite that it may be taken to mean almost anything. 
A knowledge of marine engineering implies more 

Mr, Seaton intends to convey, and his book certainly does 
not deal on any broad basis with marine machinery. It is 
essentially a treatise on the propulsion of ships, and in- 
cludes, a8 a matter of course, descriptions of marine 
engines and boilers, and considerations of the details of 
all kinds of propelling mechanism ; and the author would 
in no sense or way have misled the world if he had called 
his book simply a treatise on the marine engine. How- 
ever, the title he has adopted will serve to single the 
book out from a good many others. 

Mr. Seaton begins at the beginning by glancing at the 
history of the marine engine, and we hail as old friends 
cuts which have done duty for the last thirty years in 
Murray “ On the Marine Engine,” Lardner “ On the Steam 
Engine,” and other works, They are not the same old 
blocks, but new woodcuts, as like the old as it was pos- 
sible to make them. Thus, we have the familiar 
cut of Napier’s side lever engine, with half the 
paddle-wheel left out; the steeple engine, the 
twin-cylinder engine, with the cucumber frame on the 
crank hatch; Penn’s trunk engine, with the cylin- 
der fixed directly on to a timber and no stutling-box 


to speak of for the leading end of the trunk—a drawing of | no 


remarkable antiquity. Also we have one or two new 
- blocks, such as a return connecting rod engine, in which, 
so far as can be made out, the crossheads are guided 
by the circulating pump plunger—a compound inverted 
cylinder engine with very funny valve gear, and soon. It 
seems tous that these woodcuts are quite out of place in such 
a work as this. If anything of the kind was really wanted, 
then it should have been thoroughly well done. 

Having glanced at the history of the marine engine, 
Mr. Seaton proceeds to consider the subject of horse-power. 
We shall not try ‘to follow him through this chapter; 
but we give a rule with which, we fancy, not many of our 
our readers are familiar, for finding approximately the 
indicated horse-power of an engine. It is, E H P= 
Dex R x8 where D is the diameter of the low- 
pressure cylinder, p the boiler pressure, R the revolutions 

r minute, and § the stroke in feet. This is a deduction 
i the results of ordinary practice, and gives, we venture 
to think, too little a for well-made engines in good 
order, and too much for badly-made or ill-kept engines. 
Thus an engine with cylinders 40in, and 80in. diameter, 
4ft. struse, worked with 80 lb. steam at 60 revolutions, 
would give by the rule 1626-horse power; a good engine 
of this type would, however, develope more. 

We cannot attempt within the space at our disposal to 
consider step by step the statements and reasonings of our 
author. We must rest content to indicate generally the 
line which he takes, It is impossible to rise from a 
perusal of the book without becoming aware that Mr. 
Seaton’s practical information is not as extensive as his 
theoretical knowledge. It is not easy to define precisely 
what we mean, Only those, in fact, who are perfectly 
familiar with what is going on around us in the world of 
marine engineering will perceive the defect to which we 
allude. As an example of what we mean, we may cite 
some of his statements with re to friction. He seems 
to be quite unaware that there is in the vertical engine any 
pressure brought on the sides of the cylinder save thatdueto 
the friction of the piston packing, when it is well known to 
sea-going engineers that the rolling of the ship by throwing a 
heavy piston about in a cylinder has an important effect, 
and the thrust of the connecting rod will also make the 
piston in some cases bear more against one side of the 
cylinder than the other. He says nothing about tail rods, 
yet it ought to have struck him that these are not used 
for ornament; nor does he allude to the special troubles 
pertaining to high-pressure piston-rods, rendering the con- 
stant use of the swab neeessary. We must ioe strong 
exception to his statement that “the friction of guides and 
slides is now, perhaps, the least important in the every- 
day experience of the losses to which an engine is liable.” 
It is, on the contrary, well known that guide-bars and 
slippers require the closest attention to prevent firing, and 
that they are difficult to keep properly lubricated. All 
my steamers have water laid on to the guides, just as it 
is laid on to the crank shaft. Concerning loss from 
inertia, we have failed to understand our author. He 
seems to have confounded weight with inertia, and the 
latter with momentum. As an example of the way in 
which he has treated this important matter we may cite 
the following e:—“In the horizontal engine the 
energy stored in the piston at the commencement and 
middle part of the stroke is, to a great extent, given out 
during the latter part, and the piston is brought to rest by 
cushioning, as in the vertical engine. In the case 
of the horizontal engine, the momentum of the pistons 
causes severe racking strains on the engine framing, and 
from it to the frame of the ship, from the position in which 
the cylinders stand with respect to their frames, and 
which, unless balanced, would cause in time serious d e, 
The balancing is effected by placing heavy weights on the 
shaft opposite the crank, so that the motion is always in a 
direction opposite to that of the pis*' a.” Now, this state- 
ment is, to say the least, inaccura, In the first place, 
what is true of the horizontal engi. is just as true of 
the vertical engine, and both are the better for bein 
balanced ; but the balancing is not intended to deal with 
the momentum of the piston, but to cause the centre 
of gravity of the whole rotating mass to coincide with the 
centre of the crank shaft. In some cases more balance than 
this is used to cope with a portion. of the momentum of 
the reciprocating parts, but very great caution has to be 

in doing this. In the second place we may point out 
that the balance weights do not always move in a direction 
ceeeaite to that of the piston. Indeed, near the end of 
the stroke, where, to judge from Mr. Seaton’s statements, 
their influence is most needed, they move nearly approxi- 
mately at right angles to the path of the piston. Wecan- 
not pursue this question further here, but we may say that 
it has been exhaustively and admirably treated by Mr. 
Arthur Rigg in his treatise on the steam engine, 


The main purpose of the book is to give the student 
information concerning the dimensions of all the various 
ts of a marine engine and the principles to be observed 
in designing them. To this are added various more or 
less theoretical disquisitions. The practical rules given 
are for the most part very good, sound, and well expressed ; 
and we are glad to find that our author does not wander 
far away into the mathematics of his subject. Thus, for 
example, link motions were tempting, but he has resisted 
the temptation and restricted himself to giving rules for 
the best dimensions of parts. The same may be said of a 
great portion of the book. 

He has a good deal to say concerning screw propellers 
and paddle-wheels, and this is, perhaps, the least satisfac- 
tory section of the whole volume. A curious error will be 
found on page 286. He quotes Professor Rankine’s rule 
for finding the thrust of a propeller, and he works out an 
example, He takes a screw of 14ft. in diameter, driving a 
ship at 12 knots, and he gives the thrust as 2612lb. It 
ought to be obvious that a calculation which gives a thrust 
of Tittle over one ton, with a screw of the by no means 
insignificant dimensions stated, must be wrong. Indeed 
the thrust multiplied by the speed in feet per minute, and 
divided by 33,000, only gives 96-horse power, which could 

t ibly drive such a steamer as the screw in question 
would be fitted to at 12 knots. Mr. Seaton has apparently 
forgotten to use the constant given by Rankine, 5°66 for sea 
water. If this be employed, the thrust becomes 2612 lb. x 
5°66 = 14,784 lb., and the horse-power 543, It is well known 
that the thrust power of a propeller seldom exceeds one-half 
the indicated power of the engine, and doubling 543, we 
have in round numbers 1100 indicated horse-power, 
which is just about what would be needed to drive a 
2000-ton ship at 12 knots. 

Mr. Seaton appears to have failed to realise what the 
late Dr. Froude meant when he said that, instead of its 
being correct to regard a large amount of slip as a proof 
of waste of power, the opposite conclusion is the true one. 
To assert that a screw works with unusually little slip is 
to give a proof that it is working with a large waste of 
power, “ which is the exact contrary of the results arrived 
at by Rankine’s investigations.” Now if this be taken in 
the way Mr. Seaton seems to imply that it must be taken, 
there is no difficulty in showing that Rankine was right 
and Froude wrong. The paying work to be got out of a 
marine engine is the Rai of the ship. Of the whole 
power expended, that exerted in driving water astern is 
wasted, and that expended in driving the ship ahead is 
utilised. It is obvious that the greater the quantity of 
water driven astern, the greater will be the slip of the 
screw, and the greater the waste of power. This may be 
regarded as Rankine’s basis of argument. Froude’s is 
different, as we understand him. In order to get any 
thrust at all, it is essential that water must be moved 
astern ; and in one sense the weight of water moved astern 
is really the measure of the efficiency of the propeller, 
because if no water at all were moved there would . no 
slip and no thrust. But this is exactly what Rankine 
himself said in other words when he laid down the 
proposition that that propeller is the most efficient which 
drives astern the greatest weight of water at the least 
velocity. If we are right in our interpretation of the 
utterances of two great men, there is no such antagonism 
between their views as Mr. Seaton seems to think. 

Here we must stop. The book is full of matters concern- 
ing which controversy exists, and it may even be said that 
disputez rage ; but it is a good book and satisfactory withal, 
om those who know nothing or very little about the 
marine engine may study it with advantage, while those 
who are continually making, repairing, or minding marine 
engines will find it a useful reference volume, which can be 
taken down and opened with tolerable certainty that the 
information sought for will be found in it. It would have 
been improved by more and better illustrations ; the frontis- 
piece in particular is a bad engraving very badly printed. 


Useful Rules and Tables. By Lieut.-Colonel W. H. Nose, R.A. 
Clowes and Sons, Charing-cross, and other official publishers. 
A sEconD edition of this most useful work is now out. It 
contains the tables of the first edition enlarged, and also a 
good deal of additional matter, there being 111 pages 
instead of sixty-four. As those who have used this work 
are aware, the equivalents of figures in English and foreign 
measures are so arranged as to read them off without cal- 
culation, and the method is in each case described and 
examples are worked out. This is a great matter for 
those who may only refer to it occasionally. We know 
well how often time is lost in making ourselves sure of 
some simple process being correctly performed, which we 
have not thought of for a long time. Especially is this 
the case where logarithms and decimal places are con- 
cerned. In many of the reports of foreign experiments 
this work has saved us hours of calculation. We have 
worked with it and without it, and know how to appre- 

ciate it, and we recommend it from personal experience. 


NirRoGEN SELENIDE.— Verneuil has recently sent to the 
Bulletin Soc. Chimie a report of his experiments on the pre- 
ation of the selenide of a which was discovered by the 
Tate Professor Wohler in 1859, The Gittingen professor prepared 
it by saturating selenium perchloride with ammonia gas; but 
Verneuil finds that the method more recently proposed py Fordos 
and Gelis for the preparation of nitrogen sulphite yields better 
results, and he takes 10 grammes of the perchloride and mixes it 
into a paste with a few drops of carbon disulphide, and the paste 
is then suspended in a litre of carbon disulphide, in which it is 
almost insoluble. Into this liquid a current of dry ammonia gas 
is passed. Flocks of ammonium chloride are precipitated, and the 
liquid passes from a rose tint to a dark cochineal-red colour. 
Finally, the red colour disappears and brown flocks are thrown 
down. The current of gas is continued until the flocks become of 
aclear orange tint. The liquid is filtered, andthe flocks washed with 
carbon disulphide and ied. On removing the ammonium 
chloride with water, washing again with carbon disulphide and 
drying, the nitrogen selenide is obtained pure in amount equal: to 
80 per cent. of the theoretical yield. It forms an amorphous 
wder, insoluble in all solvents, having the formula Se. No. 
en dry it detonates instantly by a shock, being as easil, exploded 
as mercury fulminate, less easily than nitrogen iodide. Potassium 
je pees and hydrogen chloride decompose it, producing selenite 
potassium and ammonia. 


ON RADIAL VALVE GEARS. 


By Hupson C.E. 
No, IV. 

The Brown gear.—The theory of the Brown gear, given 
in this paper, is taken from a German manuscript, written 
sometime about the year 1875, by Herr Hoffmann,one of 
the engineers of the Winterthur Works, and kindly sent 
me after the publication of my series of papers on the 
Joy gear. Herr Hoffmann treats the matter from an analy- 
tical point of view, and, although he dives somewhat 
deeply into mathematical formule, he leads us gradually, 
by clear and adequate demonstration, to results of great 
practical value. The method I have drawn out for the 
Joy gear is geometric and constructive, whereas that 
developed by Herr Hoffmann is purely analytical, and aims 
at an appreciation of the functions of the Brown gear 
rather than at its constructive details, The Brown gear is 
defined to be a system, which, with a constant lead, affords 
a variable admission. The valve motion is taken either 
from a point B, Fig. 1, on the connecting rod, or from an 
excentric keyed on the crank shaft. This point B may 
describe either an ellipse ora circle. To B is attached a 
lever BDC. The point C is connected with a reversing 
lever and can be changed in position, so that the inclina- 
tion to the vertical of the path or curve C M’ M”, described 
by it, may be varied within certain definite limits. This 
canting of the curve C M’ M”, not only reverses the sense 
of the gear, but also regulates the quantity of steam 
admitted into the cylinder, Under these circumstances 
the point D gives a to-and-fro motion to the valve, which 
amply fulfils the stated condition of variable steam admis- 
sion, without the aid of a second valve. The curve, along 
which the point C is guided occupies its mean position, 
M’, M”,, Figs. 2 and 3, in mid-gear action, when it gives 
a linear motion to the valve equal to twice the sum of the 
lap and the lead, and the valve and piston reach their dead 
points identically atthe same time. If the curve M’, M”, 
be turned upon M as an axis into the position M’, M”,, or 
M’, M" ,, Fig. 2, corresponding,to the angle of cant a, the 
engine will, in one case, go forward, in the other backward. 
If the lever motion be derived from an excentric, keyed on 
the crank shaft, the arm of the excentric should make, 
with the crank, angles of 90deg., 180 deg., or 270deg., 
according to special circumstances ; but, in every case, it 
must be so placed that the two points B, and B’,, Fig. 1, 
corresponding to the ends of the piston stroke, may fall 
upon a line at right angles to the mid-vertical through M’. 
The point C is for the same phase of motion coincident 
with the centre M’. The conditions of suspension of the 
centre C depend upon the nature of the curve it has to 
describe. In cases where short radii obtain the pvint C is 
simply suspended at the end of a lever CS,, centred upon 
the movable fulcra S, 8, 8,, Fig. 2. The position of the 
rod C8, is placed under the control of the driver, who can 
vary it by operating upon the axle M. But when thecurve 
M’ M" forms an arc of large radius a compound lever 
system, H MSJC, turning upon M as an axis, is substi- 
tuted for the simple lever, Fig. 3. The lever BC D, Fig. 4, 
can be attached either to a point on the connecting rod, 
or fixed at the end of an excentric rod ; or, again, it can 
be made into the end of a beam lever AGB, in which 
case the end B describes an irregular ellipse, whose major 
axis B, B’, depends upon the position of the suspending 
lever F G, equal in length to the part-lever BC, and upon 
the radius r of the circle described by A. Assuming the 
piston to be at the end of the stroke and the crank atOR,, 
make B, M = B’, M = L; so that for this phase of motion 
C coincides with M, and, therefore, the position of the link 
BCD will not be affected, if the axis M be revolved in 
order to reverse the motion of the engine. Let us now 
take the crank in the position OR. The point B common 
to the beam AGB and the link BCD will occupy the 
position B, the co-ordinates of which must be taken with 
respect to the mid-vertical line N M, and the curved axis 
B, N’B’,, forming part of the arc described about M, 
with the radius BC—virtual circle. Remembering that 
the abscissa of B is measured from the point N, analogous 
in position to the centre O of the crank circle, we obtain— 

“= rcos.w—a(l—cos.@), . . (1 
where the term a (1 — cos.é@) stands for the effective 
shortening of the beam AG B=a, through an angle @, 
approximately defined by the following equation, deduced 
on the supposition that the beam turns upon the centre G 
as an axis— 


r sin, 
or sin, = 
whence cos, fi 
and 


Here we have used an approximate value ‘of 8, its oxact 
value being given by the relation 
rsin. w =c sin. — p (cos. — COs. $y), 
whence 
which is the expression to be substituted for the term 
_— in the approximate formula. In ordeyv to find the 
curval co-ordinate y of B, referred to the curve B, N’ B’, as 
an axis, let us suppose the crank pin R projected on the 
centre line of the piston-rod at R’; similarly the point A 
on A’, lying above the centre-line through G, by the 
amount GG, ; and, thirdly, the point B on B’, at a pro- 
protional distance below the centre line through G. Then 
we shall have— 


BB” = B’ BY” — BB" =z; 


but 


; and B’ BY” =L (cos, — C08. By), 


/ 
|| 
B’ B" a 
J 
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whence, approximately— 
a 
(cos. ¢ — cos. — L (cos, 8 — cos. B,) 


But y =B’B+ z,and = 

If the point C, instead of pursuing a curved path, glided 
down the mid-vertical line MN, the link would occupy 
the position Be’, where Mc'=y. But, since the point C 
actually follows a curved BE ys it will occupy a position 
Bc’, where c” is determined by the relation— 


(1- 

7 being the radius of the curve M’, M”,; or S, M, Fig. 2. 

If the curve M’, M”, be turned through an angle a°, the 

link will take the position BC D, where the point C is 
defined by the relation— a 

Ce! = Ce" = ytana-r(1- 4/1 -%). 


T 
The distance of D from the mid-vertical M N will be— 
DD’=D'D’+DD= 


Let ¢ be the length of the valve rod, then the displacement 
of the valve from its central position will be— 


«=DD'+t 
? 


=2.+y tame. _ 


L 

or, eqs. 2 and 3— 

«= } treos -a(1- 


+) rein. +2). (+ tan. 
y* 

When using this formula it is necessary to bear in mind 
that the end D of the valve rod has a symmetrical an 
movement above and below the centre line of its motion. 
Therefore, when the valve is being driven towards the 
mid-vertical line M N, its excentric displacement « will be 
further augmented by the effective shortening of the valve 
rod. When, on the other hand, the valve is being driven 
away from the mid-vertical line, this effective shortening 
will proportionately diminish the horizontal displacement « 
The general formula (4) can be reduced to much simpler 
form, if we be permitted to make the following assump- 
tions:—(1) That the length of the beam a is so Icng as 
not to influence the value of zx, which supposition does 
away with the term— 


r* sin.? w\ 
a(i- 
(2) That the is so arranged as to make the curves. 


B, N'B’, and B, N”’ B’, practically coincident, which does 
away with z. (3) That we can state the equality— 


_ y* 
which causes these terms to vanish from the eral 
ex ion for < Under these conditions the formula 
takea,the simpler form— 

a@-c.. 

«= + sin. o) (+tana (5) 
But it is evident that by submitting the gear to ideal condi- 
tions, which can never be perfectly realised, we do not 
eliminate the evil influences of the suppressed terms. By 
way of illustration, the horizontal displacements of the 
valve from its central position, corresponding to diametri- 
cally opposed positions of the crank, should be + « and - «. 
The simplified formula (5) shows this to be the case; but 
in the more general and correct formula (4) the terms z— 


u=} bats 
and 


do not change sign for different values of w—that is, for 
ing phases motion. Therefore, the 

ments will differ by the double sum or difference of theses 
values. Still, altho it is not possible to fulfil all the 
conditions required by the reduced formula (5) it is gene- 
rally practicable to eliminate one error by means of 
another, and in this way to attain a nearly perfect distribu- 
tion of steam. 

Construction of the diagram.—The reduced formula (5) 
can be put in the form 

e=+A.conw+t B. sin w 

in which 


In this shape the different values of ¢ can be embodied in 
the graphic form of a circle, the co-ordinates of the centre 


of which are z, = 2, 7. = é It will be seen that the 
value of 4 is constant, whilst = varies with the angle of 
cant, a°. Hence, the loc: of the centres of the valve circles 
corresponding to various inclinations of the curved path of 
C will be situate on two lines, distant each + from the 
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mid-gear the angle «°,tan. a, and consequently © = 0. 
‘Wherefore, the centre of the mid gear valve circle lies on 
the axis of 2, at a distance © from the origin, In this 
particular case the greatest value of « will correspond to 
w = 0, and its least value tow = 90°, The sign of > de- 


pends upon the sign of tan. a,and will change sign with 
a°—that is to say, for positive values of a°, the codinates 
B are positive and must be set off above the axis of x, 
whereas, for negative values of a°, the same ordinates 
must be measured dlownwards below the axis of x. It is 
worthy of remark thatjsince the locic'c, andc'' ¢, , of the 
centres of valve circles are straight lines at right angles 
to the axis of z, all the valve circles must intersect this 
axis in one or other of the points P, or P°, determined by 
the abscisse OP, = OP*° = A. Hence, the linear 
advance is represented by v, P, where v, P, = OP, — 
Ov, = 4 mid gear travel —lap, and is constant for all 
inclinations of the curved path C. If + * and + . are 
the co-ordinates of the centre of the valve circle for one 


stroke of the piston — = and —8 will be the orrespond- 


ing co-ordinates for the return piston stroke. In 
fe to find the position of the crank corresponding 
to the admission and cut-off of steam, describe about the 
centre O a circle of a radius Ov,, equal to the outer lap 
of the valve. ‘This circle will intersect any special valve 
circle, such as that described about C”,in two points, v, 
and v,, and if through these points of intersection lines 
OR, and OR, be drawn to meet the crank circle in R, 
and R,, these lines will indicate the respective positions of 
the crank for pre-admission and cut-off. In a similar way 
if a second circle be described about O, with a radius O«,, 
equal to the inner lap of the valve and lines, OR, and 


| OR,, be drawn through the points of intersection, «, and 


¢,, these lines will represent the positions of the crank 
gorresponding respectively to release and compression. 

‘or any particular position of the crank O R,, the distance 
O P,. measures the horizontal displacement of the valve 
from its central position, the distance v, P, gives the 
absolute port opening, and the distance «, P, the absolute 
exhaust opening. 

Diagram of the general formula.—Let us now proceed to 
the graphic expression of the general formula, in which 
we have to take account; not only of the neglected terms 


r* sip. 
f=a(i—4/i— 
but also of the obliquity of the connecting rod. Let the 
length of the connecting rod be 6, R the radius of the 
crank circle ; then, if the crank be inclined to the hori- 
zontal centre line at an angle w, the distance m of the piston 
from its mid-position will be given by the relation— 


m= Rees, of ..@ 
and when # = 90° 


R: 
m= 
If the connecting rod be taken as infinite 


m=O R cos, o—Fig. 6. 
In Fig. 7 shift the true centre O’ of the crank circle to 


O, making O'O=m, =~ - VA which can 


be also graphically determined by taking the radius U T = 
U’ T=), and describing about T as a centre a circle, inter- 
secting the centre line of piston-rod produced in O. 

We have now for the abscissa of B, Fig. 4, and the dis- 
placement m of the piston—see equations 2 and 6— 


gular | z, « and— 


or, by transferring the second terms of the right-hand 
members,and reducing crank circle radii to valve circleradii, 
i.¢., multiplying both siccs of the second equation by the 

AA =F /1- 
(See Fig. 4.) 
in which 2’ represents the abscissa of B for any phase of 
motion. 
Making x’ =r cos. », and multiplying by the ratio 

, we obtain by elimination of AA”, 


from which Sa 
a(1- V 1 “) 


sin.* @ 
and by a = 90°, we find the abscissa of the new 
centre O, namely, 


) 


axis of y, Fig. 5, When the system of suspension is in 


(See Fig. 8.) 


— 
Taking the expression for z already given, and putti 
w successively equal to 0°, 90°, and 180°, we find formyl 
which can be resumed in the single expression 


Similarly, taking the expression for u already given, and 
substituting for y its approximate value sin, 
and making w successively equal to 0°, 90°, 1802, we find 
a formula which can be comprised in a single expression— 


By substituting these values for z and u, we obtain the 
general expression for ¢, namely— 


This formula is subject to the conditions— 


tan. a, to be made positive for forward gear, 
tan. a, to be made negative for backward gear. 


Here again we find A =r. , a8 the coefficient of ; 


whereas— 
a—e L+2 
B= {(+2=*..r42.)(+ tan, a L ) + u, 
in which + «, corresponds to forward , 
— wu, corresponds to backward gear. 


The ordinates 4 of the centres of the different valve 


circles can be thence deduced. It will be seen that ~, is 
constant ; so that this distance can be laid off at once by 
drawing parallel lines, one above and the other below the 
axis of 2, and c° ,—Fig. 8—respectively. Both 
u, and z, can change sign. The additional length of the 


ordinate viz,— 


L+/7 
+ ++) tana - 
; 
wheri Sin. » is positive—and 
a—e Li/7 

—(r- —+,) tan. a + 2, 

when sin. # is negative, can be graphically determined by 
: L+l =" i 

making AB=r - BC=BD= Fig. 9, 
and setting off about A, a series of converging lines, at 
angles a,, to the various inclinations 
of the curved path of C. The perpendiculars CC,, CC,, 
CC,, will give the additional negative values, and DD, 


DD,, DD, the additional positive values of 2. Thus— 
I. Forward gear :—(Fig. 9) 


+ 
DD,, DD,, =+ = +2.) J 
Bi 

to be set off above c, °. 

_ 4 


2 


to be set off below c°, , 
II. Backward gear— 


06,06, = (, %—*_,,) tan, 
to be set off below c' , 
DD,,DD, .. = (; tan 


to be set off above c'' ,. 
In this manner the different centres c of the various valve 
circles can be found; and since the loci of their intersec- 
tions form two points, P, and P®, their respective radii 
can be at once deduced, being equal, in fact, to the dis- 
tances of the several centres from these points. As z, is 
either positive or negative, according to the nature and 
sign of the ratio, ., CC, may be greater or less than 
DD,. If, about the centre O—Fig. 8—we describe two 
circles A the — Ov, = outer lap, Oc, = inner lap 
respectively ; and, again, two circles about the respective 
centres C°,, and Co, of radii equal to C°,, P,, where 
P,, can be found by makingOP, =A=r- ZT: we shall 
obtain, as before, v, P,, equal to the pre-admission of 
steam. Similarly, for any other position of the crank, 
such as O R, we have the valve displacement equal to O P, 
the port opening v P, and the exhaust port opening « P. 
Again, OR, gives the grea of the crank for sandiade. 
sion, O R, for cut-off, O R, for release,and O R,, for compres- 


3 
2 gin 
sion. ‘Lhe term a(1 Sf *), which forms 
part of the analytical expression for the excentricity O O' of 
the valve system must, as a natural consequence, disturb 
the equal distribution of steam. The means available for 
compensating the errors introduced by the operation of the 
factors /, u, and z, would require more lengthy considera- 
tion, which it may be possible to embody in a future article, 


| 
= R? sin.? 
| 
| 
| 
l p_ya-—e Lil 
Asr. 73 B= +—— 
° 


>. 


(For description see page 498.) 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 
In view of the circumstance that the midsummer quarterly 
meetings are fixed to come off a fortnight hence—in Wolver- 
hampton on July 11th, and in Birmingham on July 12th— 
the probabilities are this week being canvassed as to the 
course which the marked bar makers will take as to prices. 
If, as seems most likely, the existing quotations should be re- 
declared, Earl Dudley’s list for the new quarter will stand as: 
Rounds, lowest quality, £8 2s. 6d.; single best, £9 10s.; double 
best, £11; and treble best, £13; rivet and T iron, single best, 
£10 10s.; double best, £12; and treble best, £14; lowest quality of 
Tiron, £9 2s. 6d.; angles and strips and hoops from 14 to 19 
w.g., lowest quality, 12s. 6d.; single best, £10; double best, 
£11 10s.; and treble best, £13 10s.; strips and hoops of 20 w.g., 
in. only, lowest quality, £9 12s. 6d.; single best, £11; double best, 

12 10s.; and treble best, £14 10s.; hoops and strips of the same 
gauge, but of fin., lowest quality, £10 12s. 6d.; single best, £12; 

ouble best, £13 10s.; and treble best, £15 10s. 

Bars rolled by the other list houses, if no official alteration 
should occur, will be re-declared at £7 10s. for ordinary quality, 
£9 for best, and £10 for double best; with sheets and plates in 
proportion. 

The nearer approach of the quarterly gatherings acts as a check 
this week to the giving out of new contracts of much value. But 
numerous smaller orders for manufactured iron continue to be 
placed. The mills and forges generally have more work in hand 
than for a couple of months past. Sheets hold the best position. 
Still hoops, bars, strips, and other merchant sections are gradually 
showing more activity. 

It is not easy to obtain advanced prices, but sheet makers are 
strong on the basis of £8 5s. for doubles, and £9 5s. for lattens. 
Galvanisers are asking rather more money than three weeks ago, 
and the representatives of the Birkenhead Galvanising Company 
quote £13 per ton for 24 w.g. in bundles. Common plates are 
£8 10s., and b boiler sorts £9 to £9 10s., _~ Hoops are still quoted 
a a £6 12s, 6d., and common bars £6 10s. to £6. Gas strip 
is 

On Wednesday two additional mills were started at the Regent 
Ironworks, Bilston, of Mr. George Onions. 

The market anticipates with much interest the declaration on 
Saturday by the accountants to the Iron Trade Wages Board of 
the average selling price of bars during the three months ended 
May last. There is some expeciation that the average will be a 
reduction on last quarter. 

Messrs. T. and I. Bradley and Sons, who lately entered oo the 
two blast furnaces at Darlaston Green, which were formerly part 
of the a of the now defunct Darlaston Steel and Iron Com- 
pany, have this week blown in their No. 1 furnace. The pig 
am od is intended to compete with the Northampton pigs, 
which have an extensive sale in this district, and which are parti- 
cularly aie for bar making and for foundry oe poe 
Samples shown on ‘Change this week were favourably received, and 
the price should win for the new pig a good hold upon the market. 

The demand for pigs is rather quieter this week. Native all- 
mines cannot command the 65s. quoted by makers; 62s, 6d. is all 
buyers will give. Part mines are 50s. to 45s., and cinder pigs, 40s. 
to 38s. 9d., and a little less. Wiltshire pigs of the “‘ Westbury” 
brand are quoted at 47s. 6d.; Derbyshires, 47s. 6d. to 48s. For 
some other distant makes as much as 48s. 9d. is quoted, but with- 
out sales. Hematites, 60s. to 62s. 6d. and 65s. nominal. 

Contracts for 29,000 tons of gas coal have this week been let by 
the Walsall Corporation. In every case the price was an advance 
on a year ago. 

Pottery mine from North Staffordshire has just been advanced 
by some vendors 1s. per ton, making it about 15s. per ton on vendors’ 


premises. 

The North Staffordshire colliers’ strike will conclude its seventh 
week on Saturday. Both sides still hold out. Besides the usual 
weekly payment to the unionist hands of 10s. per man and 1s. 
child, the non-unionists are receiving some help, but the majority 
of them are getting into a pitiable condition. 

The South Staffordshire miners are counselled by their leaders to 
continue contributions to the north. For, it is urged, if these men 
go in at a reduction, the men of the south will not be in so favour- 
able a position as they would otherwise be, when the new system of 
wages payment is di in a few weeks’ time by the Concilia- 
tion Board in the South Staffordshire coal trade. 

Contracts for roofing work, much of it to be sent abroad gal- 
vanised, are coming forward with rather more freedom, and the 
yards of some leading firms exhibit increased activity. Certain of 
ae recently iked mean a full couple of months’ work 


al 

For tanks, galvanised, a good demand is being expressed on 
home and foreign account. Ireland is an especially customer 
to one or two firms in this district; and some manufacturers have 
determined to strengthen the hold which they have upon Irish 
buyers by prominently showing at the ensuing Cork Exhibition. “ 

The operative chainmakers in the Cradley Heath district have 
decided to give notice for the 4s, 6d. list price upon all kinds of 
common hammered and dollied chains. 

Mr. C. C. Hoare, one of the ins of factories in the Man- 
chester district, has been relegated to South Staffordshire, in the 

a of Mr. J. A. Jones, who will leave about September for 

ia. 

The report of the U.S. Consul-General in London to the De- 
partment in Washington, sets forth that there is an increase 
in the Birmingham e to the United States on the year of 
over 18 per cent., and the attention of the Department is called to 
the further portion of Consul King’s report which relates to the 
manufacture and jtesting, and also the stamping of the official 
mark upon ships’ cables. The Consul-General hen says: “‘ Consul 

ing has learnt that the condemned cables are sold for export.” 
Consul King would be doing good service if he should make public 
what he knows about a matter of so much delicacy in connection 
with the leading Staffordshire industry. 


NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 

Manchester.—A steady tone as regards prices, and a more cheer- 
ful tone as regards the future, are maintained in the market, but 
it can scarcely be said that there is any improvement of a really 
substantial character in the iron trade of this district. In pig iron, 
sales representing a considerable weight of iron have been effected 
during the past fortnight or so at low figures, and there are 
naturally being followed by a display of less anxiety on the part 
of makers to push for further business except at some advance 
upon the lowest | some which have recently been taken; but 
buyers show no disposition to follow any upward movement in 

ues, and where makers have put up their prices business has 
been checked. In the finished iron trade also—although makers 
are, as a rule, firm—actual business, except in sheets, is coming 
forward very slowly at the prices they are asking, and neither in 
pig nor manufactured iron can it be said that there is at present any 
real inquiry to form a basis upon which any large volume of trade 
can with confidence be anticipated in the immediate future. 

There was a good average attendance at ths Manchester warrant 
market on Tuesday, but business was quiet. Lancashire makers, 
who at yuens are not at all keen sellers, were firm at their quoted 
rates of 45s. to 45s. 6d., less 24, for forge and foundry qualities 
delivered equal to Manchester, and for Lincolnshire iron prices 
averaged 44s, 4d. to 44s. 10d. for forge to 45s. 10d. for foundry, 
less 24, delivered here, with no pressure to sell. For both local 
and district brands there are moderate inquiries in the market, but 
for the most part they are on the basis of the lowest prices taken a 


fortnight back, and they do not result in much actual business. In 
the finished iron trade sheets continue in good demand, and makers 
are now asking £8 to £8 2s. 6d. per ton delivered equal to Man- 
chester as their minimum price. Hoops, however, still meet with 
only a poor inquiry at £6 10s, to £6 15s., and it is very difficult to 
get orders for bars at £6 5s. per ton delivered into the Manchester 

istrict, although this is the figure for which both North Stafford- 
shire and the principal local houses are firmly holding. One or 
two local brands could be bought for less, and dealers would in 
many cases be open to book good specifications at under makers’ 
prices; but the efforts of merchants to “‘ bear ” the market appear 
to have very little effect upon manufacturers, 

Reports as to the condition of the engineering trades are still in 
the direction of decreasing activity in some branches. 

The members of the “‘ Joule Club” last week paid a visit to the 
works of Mr. Charles Chapman, artesian well engineer, Salford, 
where they had an opportunity of inspecting his system of obtain- 
ing water from the various stratified beds of the earth’s crust by 
the boring of artesian wells. In the application of Mr. Chapman’s 
system it is advisable to excavate an ordinary well about 6ft. in 
internal diameter in which to place the pumps, and his system is 
to place the pipes below the well bottom a sufficient depth down 
the bore-hole to prevent the pressure of the atmosphere 
from pressing upon the upper surface of the water that comes 
through the bore-hole, and instead to allow the pressure, from 
whatever cause or source, to press the water up the -hole from 
the — reservoir into which the bottom of the bore-hole has pene- 
trated. 

The coal trade continues very quiet, with the pits either working 
short time or putting into stock ; and although nominally there is 
no material alteration in the quoted rates, the tendency of prices, 
so far as all classes of dreoct coal are concerned, is in the favour 
of buyers. Coal is offered in the market at very low figures, and 
to keep customers together temporary concessions have to be made, 
whilst to effect clearances of stock special prices are quoted. In 
the Manchester district a reduction of 10d. per ton on the delivered 
rates for house coal is being made with the close of the month, but 
this at ae is the only actually announced reduction. Common 
sorts of slack are still plentiful, but the best sorts are now getting 
rather scarce, and are stiffening in price; the Manchester colliery 
proprietors are now advancing their quotations for July 5d. per 
ton. At the pit mouth the average prices are about as under :— 

9s.; seconds, 7s. to 7s. 3; common, 5s. 6d. to 6s.; 
burgy, 4s. 6d. to 5s.; best slack, 4s. up to 4s. 6d.; with common 
sorts from 2s. 6d. upwards. 

The usual gas contracts are now being given out, and so far 
the business done is in the direction of a slight advance upon last 
season’s prices, with colliery proprietors not tendering at all freely 
for more than a twelvemonth’s supplies. 

The shipping trade has been moderately brisk, with prices 
averaging 7s. 3d. to 7s. 6d. for steam coal, and 8s. 6d. per ton for 
er house coal delivered at the high level, Liverpool, or the 
Garston Docks. - 

Barrow.—The hematite pig iron trade has experienced little 
change during the past week. Notwithstanding that there is some 
inquiry from home and continental users, it is evident the spirit of 
the trade is weak. The exports of pig iron have increased, but 
there is little increase of the traffic on local railways. There has, 
however, been a reduction in stocks, and it is expected that there 
will be a further reduction during the coming season. The present 
prospect of the winter, in face of heavy stocks and low prices, is 
gloomy, and makers are contemplating a reduction of the output. 
There is still the cheering fact that makers of steel are consuming 
larger quantities of iron. The rail trade still continues very brisk, 
and merchant qualities are also in considerable output. There is 
every appearance of a continued improvement in these departments. 
Pig iron is still quoted at about 50s. per ton, and No. 3 forge is 
still quoted at 49s. There is an increased vigour to be seen in the 
local shipyards, and when the new orders which have lately been 
booked are laid, an increased briskness willbe imparted to the business 
which is fast becoming the chief industry of this district. Iron ore 
has seen little change, a very quiet tone prevailing. Prices remain 
steady, at from 9s. to 11s. per ton at the mines. consumption 


Per | of coal and coke stil! continues steady. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

In my last letter the tonnage of coal sent by rail to the metro- 
polis from the collieries of Messrs. Newton, Chambers, and Co., 
Thorncliffe, though it still topped the list, was 1000 tons short of 
the quantity. The weight should have been 19,955 tons. 

The steam coal trade continues fairly active. Fully an average 
business is doing with Hull, particularly in the case of collieries in 
the Mexborough and Worth districts, which enjoy some advantage 
in the item of railway rates. The business doing with Goole has 
also increased of late. House coal, though quiet as usual this 
season, is in sufficient demand to keep the pits going about four 
days a week on an average, and five days are the rule in some 
quarters, 

There has been little change in the iron markets since last 
report. If anything, prices are firmer, more business having been 
done, in spite of the tendency to hold off till quarter day. 

The file trade is far from animated. Though the file smiths have 
abandoned their opposition and r d work at a reduction of 10 
per cent., the grinders have not = intimated their acceptance of 
the reduced terms, and the strike can therefore scarcely be con- 
sidered settled. A very brisk business is reported in saws, edge 
tools, and similar goods, but the silver and plated trades continue 
very quiet. The leading steel manufacturers, both in crucible and 
Bessemer, are well employed, but generally steel is only in languid 
demand. Rails are very flat, but tires, axles, and other 
descriptions of railway material—including wagons—are fairly 
active. 

A dispute in the engineering trade at Sunderland has given rise 
to some apprehension here. The Sunderland engineers have 
struck for an advance of wages and the restriction of apprentices, 
the latter a very old grievance. As the first sign of stormy 
weather in engineering is usually shown in the North, 
it is possible we may hear of a general agitation in the engineer- 
ing trades. Our foreign trade in this important branch has rapidly 
developed of late years, but any serious advance in prices would 
at once check this development. 

The cutlery manufacturers, with about four exceptions, are now 
relieved of all pressure, and general quietness prevails. A steady 
demand for high-class Sheffield cutlery always rules in America, 
where Rodgers and Harrison Brothers and Howson have a dis- 
tinctive reputation; but common goods are cut very low and the 
profits are unpleasantly small. American orders for razors are now 
nearly worked off, and the razor makers are thus anything but 
animated. Depression in the razor trade is a novelty Sheffield has 
not experienced for some years. 

The Master-Cutler—Mr. A. A. Jowitt, of the Scotia Steelworks 
—who returned from the United States last week, found affairs 
across the water somewhat depressed, on account of lateness of 
season and the unfavourable harvest prospects. Though 
there was a fair volume of trade, it was not so brisk as 
twelve months ago, and probably would not improve much until 
the tariff laws were definitely settled. Mr. Jowitt was surprised 
to find the progress free-trade principles had made in the States 
since his last visit. Opinion ap to be thoroughly changing, 
and it was expected and hoped that when the democrats came into 
power a sweeping measure in the tariff laws was inevit- 
able. He anticipates, however, a heavy fall in business, both 
with the United States and with Canada. In Canada a duty of 
5 dols. a ton is now levied on steel. On steel rails at £6 a ton, a 
duty of £1 a ton would be severely felt, but as the rails, tires, &c. 
required for the railways now in course of construction are admitted 
free, the new duty is practically inoperative on railway material. 
On cast steel at and £60 a ton it is not appreciably felt. 


Mr. B. Samuelson, M.P., chairman of the Royal Commission 
on Technical Instruction, accompanied by Mr. Swire Small 
(Keighley), one of the Commissioners, visited Sheffield on 
Friday, inspected the various institutions giving technica] 
instruction, and took the evidence of the Master-Cutler and 
other leadi townspeople. Mr. Samuelson, after examini 
the work of the senior boys at the Central School, said it was the 
opinion of himself and his colleague that the specimens of machine 
drawings were superior to any they had seen in this country or on 
the Continent. The evidence taken will go before the other,mem. 
bers of the Commission and be embodied in their report to Parlia- 
ment. 

At the annual meeting of the Ebbw Vale Steel, Iron, and Coal 
Company, Limited, held at Manchester, on the 27th, the chairman 
declined to prophecy as to the future. The prospects of the com- 
pany are decidedly better than they have been for years; but the 
chairman mentioned as a proof of the low price of rails that the 

uotation was £5 7s. 6d. per ton in the beginning of 1882, and it 

ell to £4 15s. in the end of the year, while he had been told that 
transactions had taken place that day at £4 12s. 6d. This is 
almost as low as the famous £4 9s, 6d. quotation of the Dronfield ° 
Company a few years ago. 


THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

Tue Cleveland pig iron trade has been somewhat firmer in tone 
during the past week, and a fair amount of business has been 
done. At the market held at Middlesbrough on Tuesday there 
were numerous inquiries for deferred delivery ; but neither makers 
nor merchants were willing to book large quantities at present 

rices. Producers expect to do better shortly, and merchants who 
en very little iron to dispose of are not inclined to anticipate 
events. The leading smelters hold firmly to their price, viz., 40s, 
per ton for No. 3 g.m.b. prompt delivery, whilst makers outside 
the combination and the majority of the merchants ask 39s. 64d. 

r ton. Some merchants are, however, still content to take 

. 3d., but have only small lots to dispose of. 

The associated makers held another meeting on Monday last, 
and decided to continue the restriction of output after the end of 
this month, but without increased restriction. 

P ps are 39s. to 39s, 3d. per ton, but no buyers are to be 
ound, 

The stock of Cleveland pig iron in Messrs. Connal’s Middles- 
brough store was on Monday last 75,507 tons, equivalent to a 
reduction of 130 tons during the week. 

The shipments of pig iron from the Tees continue at a satis- 
factory rate. Up to Monday night the quantity shipped was 
77,718 tons, inst 51,855 tons in the corresponding period of 
June, 1882, and 70,483 tons to the 25th of last month. 

There is nothing new to report with respect to the finished iron 
trade. Very few new contracts have lately been made, The 
mills continue busy, however, as the shipyards are working full 
time, and need abundant supplies. Prices are the same as last 
week, viz., ship plates, £6 to £6 5s.; shipbuilding angl 
£5 12s. 6d. to £5 15s.; and common bars, £5 17s. 6d. to £6. All 
free on trucks at makers’ works less 24 cent, discount. 

Messrs. Sir W. G. Armstrong, Mitchell, and Co., of Elswick, are 
making rapid progress with their new shipbuilding yard. 

The Imperial Ironworks at South Bank, near Middlesbrough, are 
to be offered for sale by auction on the 10th prox. at the Royal 
Exchange Board-room, Middlesbrough. The works comprise three 
mills capable of turning out collectively about 500 tons of finished 
iron per week, and a forge, the output of which is about 650 tons 
of puddled bars per week. 

he operatives employed at the engineering works on the Wear, 
numbering upwards of 1400, came out on strike on the 21st inst, 
A fortnight since they gave notice for an advance of wages of 2s. 
r week, and demanded that the number of apprentices should be 
imited to two for every five journeymen in busy times, and two 
to every four in slack times. They ask the employers not to engage 
any fresh apprentices until this proportion isreached. The masters 
are willing to concede the advance of wages, but refuse to limit the 
number of apprentices as requested. They offer, however, only to 
bind as apprentices boys under sixteen, and to require them to serve 
until twenty-one years of age. The men refuse to accept this offer, 
and have the approval of the Amalgamated Society of Engineers 
in the action they have taken. Most of the men are unionists, but 
several non-union men are also on strike. 

Messrs. Bolckow, Vaughan, and Co.’s Eston Steel Works werelaid 
idle,on Monday last, owing to a dispute with the boiler firemen, 
numbering aboutsixty. Thesemen have been accustomed to work on 
Sundays, receiving for it double pay. The firm have now decided to 
start the works on Mondays at a later hour than heretofore, and so 
do away with Sunday labour. The boilermen refuse to work at all, 
unless compensated for the loss of what they consider was a privi- 
lege, ey they were all paid off on Monday, and fresh 
hands were engaged. e works are now in full operation without 
them. 

Some very remarkable speeches were made at a miners’ demon- 
stration held last week in the grounds of Stanhope Castle, kindly 
lent for the purpose by Mr.Henry Fell Pease. Messrs. Thomas Burt, 
M.P., Edward Trow, secretary to the Ironworkers’ Union, an 
Joseph Toyn, secretary of the Ironstone Miners’ Union, substan- 
tially agreed in adopting, and eloquently advocating, a somewhat 
new “platform.” This included the laudation of trades’ unions 
when, and only when, intelligently administered, the deprecation of 
strikes at all times and under almost all circumstances, the advocacy 
of joint arbitration boards ; the promotion of increased endeavours 
to obtain parliamen power, and to secure a better repre- 
sentation of labour in Parliament; and finally the extirpation 
from our land laws of every trace of the feudalism which they 
consider lies at the root of most of the social and political dis- 
advantages with which they are burdened. The blue ribbon 
movement was spoken of with great enthusiasm, and a large pro- 
portion of the miners present wore the badge. 


NOTES FROM SCOTLAND, 


(From our own Correspondent.) ‘ 

Up till the close of last week the Glasgow warrant market had 
been very quiet, with hardly any change in prices. A decided 
alteration in the tone of business occurred on Monday, when 
numerous transactions took place at figures advancing from 
46s. 11d. to 47s. 2d. = ton cash. The market was again quieter 
on Tuesday, although feeling continued considerably more cheerful 
than it was last week. This was due largely to the good ship- 
ments, but rumours with reference to a rather firmer state of things 
in the United States had also a good effect, particularly the 
report that native iron had advanced as much as 8s, per ton. 
The increase in the stocks in the warrant stores has been 
considerably less than in recent weeks, while there is little abate- 
ment in the home trade. Whatever slackness prevails in the 
demand for makers’ iron, is the result of the low rates of 
Middlesbrough pigs, and the consequent larger purchases of these 
on the part of Scotch manufacturers. 

Business was done in the warrant market on Friday at 47s. 04d. 
to 46s. 114d. cash, and 47s. 14d. one month, the afternoon quota- 
tions being 46s. 11d. cash, and 47s, 1d, one month, The market 
was firm on Monday, with transactions in the forenoon at 47s. 1d. 
to 47s. 2d. cash, and 47s, 3d. to 47s. 4d. one month, the after- 
noon prices being ashade easier. Tuesday’s market was quiet, with 
business at 47s, Ohd. to 46s, 114d. cash, and 47s. 24d. to 47s, 2d. 
one month. On Wednesday transactions took e between 
47s. Od. and 47s, 1d. cash and 47s, 14d. to 47s 24d. one month. 
To-day—Thursday—the market was very quiet between 47s. and 
47s. 1d. cash and 47s. 3d. to 47s, 2d. one month. 

The quotations of makers’ iron, which have varied buts ty, are 
as follow:—Gartsherrie, f.0.b. at Glasgow,per ton, No. 1, 57s,; No. 3, 
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: . 1, 59s, 6d.; No. 3, 58s, 6d.; 
P | 538. Summerlee, 57s. 


and 50s.; 54s, 
Calder, “Clyde, 50s, 6d. and 488, 6d.; Monkland 
46s, 3d.; Quarter, 47s, 6d. and 
6d.; Govan, at Broomielaw, 488. 3d. and 
foe, 3d.; Shotts, at Leith, 595, 6d, and 55s, 6d.; 
Carron, at Grangemouth, 48s. 6d. ony 
selected, 54s. 6d.) and 47s.; Kinneil, at ness, 


Imellington, 48s, 6d. and 47s. 6d. 

in the malleable iron department 

ntinu 
nae vafasburer® is so great, that in the case of 
small orders which ag to be filled at 
once, an advance of about 2s. 6d. per ton has to be 

id. These prices do not, however, affect the 

er contracts now running, or those of greater 
importance that are being entered upon, The 

week’s shipments of iron manufactures from 
included £36,812 worth of machinery, 
mostly locomotives and yea: plant ; 
£3206 sewing machines ; 70 steel manufac- 
tures; and £26,000 iron goods, excluding the 
value of the week’s exports of pig iron. — 

The condition of the coal trade is in almost 
every respect very yeoeee, For the time of 
the year id demand is very good, and 
the inquiry for the works and factories is very 
extensive. The shipping trade is also very brisk, 
both on the east and wesi coasts. During the 
week 6430 tons were exported at Grangemouth, 
2000 at Bo'ness, and large a at Leith and 
Burnt Island. Among the orders despatched 


from Glasgow was 1135 tons to Demerara, 3500 to 
Montreal, to Gothenburg, 380 to Bordea' 
1000 to Francisco, 2135 for steamers’ use, an 


5032 tons sent coastwise. The — “e in 
course of execution are comparatively heavy. 
Main coals are selling f.o.b, at 6s. to 6s. ae 
ton; ell, 6s. 9d. to 7s, 6d.; splint, 7s. to 7s. 6d.; 
and steam at 8s, to 9s. 

The coalmasters of the Slamannan district 
have held a meeting at which the wages question 
was consid: A few weeks it was thought 
they would be obliged to uce the miners’ 

es, but at this meeting they found that the 
poation of the local trade in its relation to that 
of other districts was such that they could agree 
not to disturb the present rates of pay. 

A sectional strike has occurred at the Lassodie 
Collieries, near Dunfermline, because the em- 
plover have introduced a system of measuring 

e coals produced, which does not pay the men 
for dross. It is expected that the dispute will 
soon be amicably settled. 

Wat threatened to be a serious dispute between 
the colliery owners and miners of Fife and Clack- 
mannan has been compromised. The men have 
been asking an advance of 6d. a day, and they 
were on the eve of giving two weeks’ notice of 
their intention to strike when—as I indicated last 
week that they were likely to do—the masters met 
the men half way; and if trade is satisfacto 
they are, it is said, almcsé certain to get the f 
amount of their demand in the month of August. 


WALES & ADJOINING COUNTIES 


(From our own Correspondent.) 

THE steam coal export continues to increase 
steadily at all the ports, and if a slight falling 
away is to be noticed at the port of Swansea, it 
has been caused solely by the temporary os 
of the North Dock for repairs. Both Cardi 
and Newport show an increase, and the activity 
on the lines of rail:is p ically evidenced by 
a steady goroment in revenue. The returns 
of the Taff Vale Railway last week, for instance, 
show an increase of £2000 over the corresponding 
week last year. The official report of the Taff Vale 
Railway for last year showed that over 7 millions 
and a-half tons of coal and coke went down the line 
in the course of a year. The estimate is that this 
will be considerably exceeded, and will certainly 
be over 8 millions for 1883, The total tonnage of 
the Taff last year was 84 millions, The week] 
totals of coal, foreign and coastwise, from Cardi 
now maintain an average of 150,000 — and, as 
a consequence, shipping is looking up, and no less 
than seventy steamers and other vessels are in 
hand at Chepstow, on the Tyne, and the Clyde. 
The yard at Chepstow continues very busy, and its 
repute well maintained. I hear that on the Tyne 
a perceptible advance in price has taken place for 
Cardiff steamers, consequent upon demand and 
forced expedition. 

Quotations for first and secondary qualities of 
steam coal are not only maintained, but advancing, 
and this week best coal is fully 9d., and in some 
places 1s, per ton over last week’s figures. Colliery 
screened seconds are 11s, 

There ‘is less discussion now about the Barry 
Docks Bill. Shippers and coalowners have as 
much as they can attend to. Still, interest in the 
fate of the Bill has not abated, and a stout fight 
is expected to begin in the House of Lords’ Com- 
mittee-room on Wednesday next. I visited Barry 
a few days om, ont quite agree with the engineer- 
ing opinion that docks can easily be constructed 
there, and from certain winds the shelter of the 
island, which is about a mile in length, would be 
tolerably good ; but the wisdom of leaving the old 
channels of traffic, which have been in use for 
half a century, and carving out new ones, when 
the coal output is yeas its highest point, and 
one of the valleys—that of Aberdare— 
begins to show signs of exhaustion, is open to 
question. 

High-class scientific opinion points to the mouth 
of the Rhymney as better in every sense for docks, 
but this probably awaits the development of the 
lower measures of the Monmouthshire coalfield— 
the future field when the Rhondda is worked 
out, 

Newport, Mon., continues to show proportion- 
ately quite as much coal — . The 
ex last week amounted to 33,000 tons, The 

ilure of the Newport Extension Bill was a loss 


to Newport, and I su; will prompt to future 
efforts, The Risca an Cardiff Bill is also to be 
brought on again. 


The patent fuel trade at Cardiff is slack. At 
Swansea it is fast attaining formidable propor- 
tions. The average dispatch is now over 10,000 
tons weekly at that port. 

There is not much vigour to report upon in con- 


nection with the iron and steel trades, In the 
Swansea district steel rails have dropped a little 
in quotations, and it is as much as can be done to 
maintain them in other quarters, This may be 
e for a short time, but I have faith in 
prices hardening, especially as such close atten- 
tion is paid to quality. e prices of Welsh bar 
always stood well up to a certain time as long as 
its character was retained, and it was only when 

uality deteriorated that prices sunk and the trade 
declined, From what I see, this article is looked 
after more carefully, 

The Mountain Ash strike, consequent upon a 
dispute as to which doctor should be appointed to 
the collieries, has been amicably settled and a 

ber of legal actions withdrawn. 

Thos, Burt, M.P., is to address the Rhondda 
colliers this summer, and Sir H. H. Vivian is also 
invited to attend. 


Tin plates are firm at last week’s quotations, 


The trade is everywhere exhibiting improvement. 
The “‘ Golconda” Steamship Cunseey is one of 
the new ventures, principally floated by Cardiff 


men. 

Gilfach Colliery, Rhymney Valley, is to be re- 
started, and si ng are contemplated 
at the Bargoed ey, where a fine seam of 
extends to Gellygaer. 

regret to announce the death of Mr. Dalziel. 
He came to Cardiff from Newcastle-on-Tyne, and 
was the first registered shareholder of the first 
line of steamers that ran from Cardiff. He was 
connected with every movement in the coal 
history of the district, and the historian of the 
great strike, 

An quant this ted in of the 
Rhymn mpany’s collieries, oO men 
were killed and several injured. 


THE PATENT JOURNAL, 
Condensed from the Journal of the Commissioners of 


*,* It has come to our notice that some applicants of the 
Patent-office Sales Sor Patent 

have caused much unnecessary le and annoyance, 
both to themselves and to the Patent-office officials, 
giving the number of the page of THe EnciInezR at 
which the Specification they require 


Applications for Letters Patent. 

*,* When patents have been ‘‘ communicated.” the 
name address of the communicating party are 
printed in italics. 

19th June, 1883, 

3021. Borr.es, J. Phillips, Walworth. 

8022, Irons, J. O. Fry, Nottingham. 

3028. Apparatos for Maxine W. Brierley.— 
(Messieurs Deflassieux Bros., Paris.) 

Raus, &c., into Szcrions, H. Britten, 

effie 

3025. for Locks, E. Edwards.—(Z. Bourrié, 
Lyons, France.) 

8026. Carson R. A London. 

8027. of Suips, H. J. F. —(M. Marzan, 
Havana. 

8028. Sewinc Macurnery, A. G. Brookes,—(R. White- 
hill, New York, U.S.) 

8029. Courtine, &c., Saarrinc, A. G. Brookes.— 
(R. Whitehill, New York, U.8&) 

8080. ApraRatus for Prope.iine Surps, J. Robinson, 
Londonderry. 

3031. Propuctne Licut by Evecrricrty, W. P. Thomp- 
son.—(R. J. Sheehy, New York, U.S.) 

3032. DistrrpuTine Sanp, C.D. Abel.—(Z. Lesur, Paris.) 

8033. PREPARING Fasrics, E, A. Brydges. 
—(F. 0. Spielhagen, im. 

3034, Instruments, B. J. B. Mills.—(J. 
Macdonald, New York, U.8.) 

3035. Gear Corrine Macutyes, H. J. Allison.—(U. and 


8088. ANNEALING IRON CasTINGs, Ww. Lake.—(B. 
Melbourne, and W. Price, Carl- 


ton, Australia. 
$039. Faw Wueets, W. Schmolz, San Francisco. 
8040. Looms, J. Almond, Blackburn. 


3041. Gas Enornes, T. Russom, Leeds. 


and Hammerschlag, Vienna.) 
London, 
3045. Preservine Anima Livers, A, M. Clark.—(i. L. 
R. de Bretagne, Paris.) 
$046. LatHes, A. M, Clark.—(H. M. Potter, U.S.) 
20th June, 1883. 
we. Tennis &c., BALLS, 
lazenger and Sons, Manchester. 
8048. Stoppers for Borries, J. Jackson, London. 
8049. BREECH-LOADING SMALL Firk-arms, T. Perkes, 
London. 
8050. Rorary Fans, H. Aland, London. 
8051, Surveyors Soares, A. R. Cragg, 
Hereford. 
3052. Hopper Drepoers,A. Bown &W. Simons, Renfrew. 
8058. Maxine Antiseptic Fivurps, B. Nickels, London. 
8054. Rounpanovts, &c., E. G. Brewer.—(S. J. Mignot 
and J. B. Franchelli, Paris.) 
8055. Permanent Way, W. P. Thompson.—(Z. Harty, 
sen., and L, Harty, jun., . 
8056. Topacco-pipgs, E. Ward, Liverpool. 
3057. Sprine Beps, &c., F. Ellisdon, Liverpool. 
$058. PresErvinG Fruit, &c., W. H. Thew, Waterloo. 
3059. InoninG Macuing, R. Mindt, Berlin. 
8060. Fxepine Apparatus for THRASHING Macuines, R. 
R, Holben and 8. Wilkerson, Cambridge. 
8061. Cricket Bats, A. J. Altman, London. 
8062. Propucine Wuite Licut, C. D. Abel.—(C. Cla- 
mond, Paris.) 
3068. Fiy-wueert, H. Blank, Berlin. 
8064, Latcues, &c., J. D. Sprague, Upper Norwood, 
8065. Tires, T. Fox, Sheffield. 
8066. Gas-moTor Enornes, C. H. Andrew, Stockport. 
8067. Tricycies, W. Jackson, London. 
8068. Heatina, &c,, Frep-watTer, W. Baragwanath, 
Chicago, Mlinois. 
8069. UonverTING RecrprocaTorY into Rotary 
Motion in Expiosive, &c., Encines, H. G. Wil- 


3070, Gas Motor, &c., Encrnes, J. Fielding, Gloucester. 
8071. Heatrp Air Morors, L, P. Martin, Vienna, and 
W. Gilles, Cologne. 
June, 1888, 
8072. Apparatus to be Usep in Castine Iron, T. and 
J. Robinson, es. 
8073. ABsTRACTING Hat from Sroves, C. J. Henderson, 


8074. DYNAMO-ELECTRIC Macutnes, Deprez, Paris. 
3075. Looms, W. H. Tristram and H. Brerston, Bolton. 


8076, Fancy Weavina, W. H. Tristram and J. White- 


8077. Scarrs, T, Cl Hempton Court. 
8078. Tanxs for ieee Gass, E, Brooke, Hudders- 


8079. Gas-moTor Encines, F, W. Crossley, Manchester. 


8080. TzLEPHoNEs, A. W. Rose, London, 

8081, VENTILATING SEWER-TRAF, J. Moyes, Renfrew. 

8082. Wasuina Macuine, A, I. Denny.—(F. Yahnel, 
Zittau. 

8083. Dears Presses, J. Watson, Westbourne Park 

8084. Propvucts of Compustion of Fux, J. 
H. Darby, Denby. 

8085. HyprocaRBon Heatina Stoves, C. Butler, Bir- 
mingham, 

8086. Raitway Cxatrs, J. Hopkinson, Rowsley. 

8087. MecnanicaL Retorts, J. Lyle, London. 

3088. Propucine Martrers from 
H. J. Haddan.—( The Leipziger Anilin-fabrik, Leipzig.) 

8089. Makina AmmontacaL Propvots, L. Q. and A. 
Brin, Paris. 

8090. PorTaBLe Fort, L. J. Cayé, Montreuil, France. 

3091. Ropzs Usrp for Hauuine, &c., Power, F. W. 
Walker, Leeds 

8092. Macuives for Movutprnes, W. R. Lake 
—(J. Grossejambe, Fvreux, France.) 
3093, Exrracrine Sugar from Movasses, J. H. John- 
son.—(J. EB. Boivin and M. M. D. Loisseau, Paris.) 
2094. Friction Gzarina, W. E. Ayrton, and J. Perry, 
London. 

3095. Rep CoLourinc Matrers, F. Wirth.—(Messrs. 
Halle and Co., Biebrich, Germany.) 

096. Preparine Foon for Iyrants, &c., H. J. Haddan. 
—(W. Horlick, Washington, U.8.) 

22nd June, 1883. 

3097. Gas Moror Enaines, J. Doughill, Manchester. 

3098. Or, Burners, J. C. Morrison, West Ham, and R. 
Smith, Bromley. 

3099. Veuicies, R. Sunyé, London. 

3100. INCANDESCENT Exectric Lamps, R. Harrison, 
Newcastle. 

$101. Porrer. Pumps, &c., M. Cl , Dublin, 

$102. TeLePpuons, 8. Coxeter and . Nehmer, London. 

3103. Rerininc Jutz, E. T. Hughes.—(W. Lakacs, 


Budapest.) 

8104. Catoring, H. A. Dufrené.—(Za Société Anonyme 
de Produits Chimiques, Paris.) 

$105. Stzam Generator, &c., H. J. Haddan.—(J. M. 
H. Menay, Havre.) 

8106. PeramBuLators, C. Thompson, London. 

$107. MuttipLe Cytinper Enoines, H. J. Haddan.— 
(A. Toussaint, Pamiers, France.) 

$108. Apparatus, J. 8. Dronsfield, Oldham. 

8109. Pavements, &c., where it is RequrreD to Accom- 
MODATE TELEGRAPH WIREs, &c., E. Banner, London. 

8110. for and Lowerine, H, Reic- 

ndon. 

8111. SEPARATING ORTHO-TOLUIDINE from PARA-TOLUI- 
pink, J. Weiler, 

$112. ConrRoLLiNG the Fiow of Liquips, J. Pumphrey, 
Birmingham. 

8113. WHEELED CarriacEs, J. Harrison, Birmingham. 

3114. Mariners’ Compass, W. Lake.—(Z. Bisson, Paris.) 

8115. DyNamo-ELEcTRIC Macuines, G. Forbes, London. 

3116. ARRanotnc Crrouits, 8. Pitt.—(C. Scribner, 


Chicago, U.8.) 

$117. Exuavust Fans, &c., G. M. Capell, Passenham. 
28rd June, 1883. 

Stop Motions for Frames, J. Macqueen, 


jury. 

3119. Screw Propetiers, F. Boshardt.—(A. Zednictk, 
Hohenmanth, Austria.) 

$120. Tarcers, R. Morris, London. 

3121. SappLe Bar, J. Passmore and E. C. Cole, Exeter. 

3122. Apparatus for Drivine Enoryes, C. F. Pollak, 


mdon. 

3123. ELecrricaL Apparatus, W. Hochhausen, N.Y. 

$124. BorrLe-FILLinG Macuines, C. A. Day.—(B. L. 

d, and C. C. Joly, Philadelphia, U.S.) 

$125. Spapes, J. Sidaway, Halesowen. 

3126. GoveRNoRs for Makino and BREAKING 
Contact, D. Salomons, Tunbridge Wells. 

8127. PReParinc a Compounp from VEGETABLE MATE- 
RiALs, E. C. T. Blake, Brixton. 

3128. Pressure Gavces, D. Salomons, Tunbridge Wells. 

3129. E. Edwards.—(J. Beumier, Jemappes.) 

3130. Rives, &c., of Macuines, J. 
Wetter.—(H. Verviers, Belgium.) 

3131. TeLEPHONING to DELIVERY-oFFicE without call- 
ing on InTeRMEDIATE Stations, O. Schiffer, Vienna. 

3132. Miners’ Sarety Lamps, J. Wetter.—(H. Fried- 
mann, Bisleben, Germany.) 

3133. Courtine Pipss, J. C. Hudson, London. 

25th June, 1888. 

8134. Coottne Ligquins, F. T. Bond, Gloucester. 

3135. Gas Enorngs, P. Neil, London. 

3136. Lacinc Groves, &., A. C. Mather, Liverpool. 

3137. Steam Boxers, G. C.and J. H. Fraser, Bromley. 

3138. VeLocipepgs, &c., W. Wright, Droylsden. 

3139, Steam Enorne Inpicators, 8. Moorhouse, Staly- 


bridge. 

3140. CLeansine Boots and Sxoxs, J. H. B. Wiggles- 
worth, Batley, York. 

3141. Evevator Stops, F. P. Canfield, Boston, U.S. 

8142. Rotiine MILxs, W. H. Ellis, 

$143. RecuLaTING Pressure of Gas, H. Devine, 
Manchester. 

$144. Mountrno, &c., of TexTILE MACHINERY, 
J. Marsh, Ashton-under-Lyne. 

3145. SappLe Corus, H. H. Lake.—(@. Hiittemann and 
C. Wackerow, Vienna. 

3146. Fiusnina Apparatus, M. Syer, J. Gilmore, and 
W. R. Clark, London. . 

3147. Supptyine Cuarces for ReE-FILLING CARTRIDGE 
Cases, R. Morris, Blackheath. 

$148. GranuLatine Liquip Orns, A. M. Clark.— 
(L. Roth, Brooklyn, U.8.) 


Inventions Protected for Six Months on 
Deposit of Complete Specifications. 
3000. ELecrric Arc Lamps, 8. Pitt, Sutton.—A com- 
munication from N. H. Edgerton, Philadelphia, U.S. 
—16th June, 1888. 

3001. Dynamo-Etgctkic Macuines, d&c., 8. Pitt, 
Sutton.—A communication from N,. H. Edgerton, 


883. 
W. Schmolz, San Francisco, U.8S.— 


H. J. Haddan, 

London.—A communication from W. Horlick, Wash- 
ington, U.S.—2ist June, 1883. 

$111. ORTHO-TOLUIDINE from PaRA-TOLUI- 
ping, J. Wieler, Cologne.—22nd June, 1883. 


Patents on which the 8t Duty of £50 
has been paid: sal 


2466. Reaunatine Frow of Liquips, D. Young, London. 
—18th June, 1880. 


2479. Maxktne Furniture, J. Reilly, Manchester.—18th 
June, 1880. 


th, . 
2486. Furnaces for Meutina Metats, C. Carr, Smeth- 
2748. Macumtes foe Marina Casxs, G. D, Terry, 
Macuines for Makino Cas’ D. ‘ary- 
lebone.—5th July, 1880. 
2518. Mininc Macures, B, J, B. Mills, London.—2lst 
June, 1880, 
2522. &c., Vessets, H. Smith, Glasgow.—22nd 


June, 
2542, Evaporatine Soutions in Contract with Gas, 
8. Pitt, Sutton.—22nd June, 1880. 
2610. TeLEPHoNEs, &c., J. H. Johnson, London.—26th 
| 1880. @ 
SECURING GLass Sxyiicuts, &c., A. Smith, 
Goudhurst, Kent.—0¢h July, 1880. 


2482. Heatina, &c., Wirz, J. Sykes, Huddersfield.— 
19 1880. 


2499. Insecrors, &c., S. Borland, Manchester.—2lst 
June, 1880. 

2569. Maxine Macuixe Screws, J. Wetter, London.— 
23rd June, 1880. 

2786. Cranks for VeLocipepes, J. Turner, Coventry.~ 
7th July, 1880 


2876. Textie Faprics, C. D. Abel, London.—12th 


July, 1880. 

2502. Casters, W. Burgess, New York, U.8.—2lst 
June, 1880. 

2506. Unsitinc Paper in Lenotus, R. J. and A. 
Edwards, London.—21st June, 1880. 

2539. Sianats, &c., H. Johnson, Eccles.— 
22nd June, 1880. 

2541. Dampine Biscuits, &., C. Harvey, Preston.— 
22nd June, 1880. 

2618. Suprortinc Bearincs of H. Chandler 
and J. G. Richmond, Salford.—26th June, 1880. 

2661. Pressing Yarn on Beams, A. Hitchin, Burnley. 
June, 1880. 

2528. Pururyinc Liqvor, W. R. Lake, London.—22nd 
June, 1880, 

2531. Fezpinc Apparatus for THRESHING MACHINES, 
J. W. Fison, Wicken, and C. Lack, Cottenham.—22nd 
June, 1880. 

2590. Preventinc Corrosion in Borers, G. and J. 
Wier, Glasgow.—25th June, 1880. 

2602. RenperinG Cases of CARTRIDGES AVAILABLE for 
RepeateD R. Morris, Blackheath.—26th June, 


1880. 
2774. CLeanIna Woot, D. H. Brandon, Paris.—6th 


Ys 
2558. Comps of Horn, &., F. H. F. Engel, Hamburg. 
—23rd June, 1880. el, 
2619. Inpicators, W. 8. Smith, Barking, and W. O. 
Smith, Woodside.—26th June, 1880. 
2705. Excines for Water under 
Brown, Edinburgh.—2nd July, 1880. 


Patents on which the Stamp Duty of £100 
has been paid. 


2547. FLesuinc Macuings, T. W. and W. K. Appleyard, 
Leeds.—20th June, 1876. 

2564. Evecrric TeLecrapPus, J. Muirhead, jun., Wim- 
bledon.—21st June, 1876. 

2607. Macuinery for Borrne Rock, J. Vivian, White- 
haven.—24th June, 1876. 

2664, Mitt Furnaces for Maxine Iron, J. Tibbs, Tip- 
ton.—28th June, 1876. 

2658. Maxine Worxinc Drawiyos, H. and T. C. 
Ba‘ or, Cardiff.—27th June, 1876. 


Notices of Intention to Proceed with 
Applications. 
(Last day for jiling opposition, 13th July, 1888.) 

778. BrusHes, C. Jack, London.—12th February, 1883. 

859. InpELIBLE Ink, H. A. Dufrené, Paris.—A commu- 
nication from Messieurs Fonesca et Compagnie.— 
16th February, 1883. 

860. ADsusTaABLE &c., Piano Sroots, W 
Hemmingway, Northgate, and W. Bottomley, Brig- 
house.—16th 1883. 

864, Maxine, &c., of Ware Leap, J. .. Martin, Rich- 

mond.—l6th February, 1883. 
873. Apparatus for Ropes, A. E. Maudslay 
ittlebourne.—17th February, 1883. 

874, Ensurine Steapy Licut to Canpuezs, J. B. Good- 
win, London.—17th February, 1883. 

886. Datine Hanp Stamps, G. K. Cooke, London.— 


Burnley.—19th February, i883. 

915. Raw VecETaBLE Barts, C. A. Meinert 
and P. Jeserich, Berlin.—20th February, 1883. 

917. BrEaD-LoaF D. M. Ford, Bristol.—20th 
February, 1883. 


931. Printinc Te.ecrars, H. J. Allison, London.—A 


com. from 8. D. Field.—20th February, 1883. 

937. Rattway, &c., WHEELs, W. Eyre, Sheffield.—20¢h 
February, 1883. 

938. Borxers, J. Hall, Manchester.—20th Febru- 


ary, 
942. TREaTING Orgs, J. H. Johnson, London. 
A communication from A. D. Ancel and J. M. A. 


auf Actien,.—2lst February, 1 

979. Workine Raitway Sicwats, H. O. Fisher, Car- 
diff.—22nd February, 1883. 

994. Froatine Docks, G. B. Rennie, London.—23rd 
February, 18838. 

1036. oe, T. Nordenfelt, London,—26th Febru- 
ary, 

1040. VENTILATING Suips, G. A. Calvert, Cork, and F. 
C. Kelson, Liverpool.—27th February. 1883. 

1058. Curr Puuteys, R., J., and H. Wilder, Walling- 
ford.—27th February, 1883. 

1061. Sensitisinc Paper, W. R. Lake. 
London.—A communication from R. B, and B. C 
West.—27th Fe2ruary, 1883. 

1071. Printinc Macuines, W. R. Lake, London.—A 
com. from J. T. Hawkins.—27th February, 1883. 

1218. ELEcTRO-MaGNeT SicNaLs, W. Morgan-Brown, 
London.—A communication from J. D. Gould and 
B. M. Plumb.—7th March, 1883. 

1232. BarBep Fencinc Wire, W. R. Lake, London.— 
A com. from 0. P. Briggs —7th March, 1883. 

1282. VENTILATING HovusE Drains, G. E. Mineard and 

. Crapper, London.—10th March, 1883. 

1294. Raitway Foe Sienats, J. Coleman and I. Hen- 
son, Derby.—10th March, 1883. 

1368. Frre-Escares, A. Diss, West Bergholt.—l4th 

for N &e. 

477. Wrencues for Nots, ., W. Morgan- 
London.—A communication from J. A. ae ant 
G. R. Marble.—2lst March, 1883. 

2190. Drinimne, &c., R. K. Jones, Birkenhead.—lst 
@ 

2224. HAMMERLEss GuNs, J. Darby, Birmingham.— 
2nd Mcy, 1883, 

2356. SELF-acTinc Reapers, R. W. Sutleffe, London.— 
9th May, 1883. 

2478. InsuLatine ELectricaL Conpucrors, A. J. Boult, 
London.—A communication from J. G. Sanderson. 
--17th May, 1883. 

2474. Pressinc Venerrs, E. G. Brewer, London.—A 
communication from R. Goff.—17th May, 1883. 

2484. Jacquarps, d&c., W. D: port and W. 
Failsworth.—18th May, 1883. 

2515. CARRIAGE WHEELS, Tires, &c., H. R. Townsend, 

AUNDRY Biv, M. H. and T. L. Hargreaves, 
ay and J. E, Hargreaves, Freshwater.—2lst May, 

2598. WRENCHES, H. W. Atwater, Orange, U.8.—24th: 


ley. 


May 
2706. Gas Catoric Motive Enarngs, E. and E. Crowe, 
anchester, and H. Crowe, Middlesbrough.—31s¢ 


3035. Gear-currine Macurngs, H. J. Allison, London. 
—Com. from U. and H. Eberhardt.—9th June, 1883. 


(Last day for jlling opposition, 17th July, 1888.) 
918. Srzam, &c., Jomts, E. D. Penning, Battersea.— 
20th February, 1888. 


9s, and 4/8. bd.; Glepgarnock, 
48s. : Eglinton, 48s. and 45s, 6d.; 
| 
4 
mistake has been | at 
Index, and giving the numbers there found, which only 
refer to the pages, in place of turning to tl.ose wages and 
JSinding the numbers of the Specification. 
= 
t ebruary, 1883. 
896. Propucine Printinc Biocks, J. Meihe, London. 
—A communication from J. Allgeyer and Carl 
Bolhoevener.—19th February, 1883. 
899. Jornr Contact for ELecrric Firrinas, W. Defries, 
London.—19th February, 1883. 
900. Water Heater, W. Carrington, Openshaw, and 
W. H. Bowers, Gorton.—19th February, 1883. 
904. WASTE-PREVENTING CISTERNS, B. C, Cross, Leeds. 
—19th February, 1883. 
906. Looms for Wxavina, J. Williams and H. Barnes 
H. B. Boerhardt, Newark, U.8.) 
3036. Boots and Suogs, H. J. Morgan, Frome. Thiollier.—20th February, 1883. : 
947. Lire-savina Matrress, W. R. Lake, London.—A 
com. from L. Heath.—20th February, 1883. 
950. Kwitrine Macuines, W. Morgan-Brown, London. 
—A communication from G. A. Leighton and 8. C. : 
Forsaith.—21st February, 1883. 
956. Baszs for Cotouninc Matrers, E. G. Brewer, 
A London.—A communication from Chemische Fabrik 
| . BREECH-LOADING CANNON, 8. Pitt.—(R. &. 
| Ripley, St, Etienne.) p 
| 3043. Locks, &c., W. R. Lake. —(Messicurs Mayer, 
3007. InsuLators for Execrric Wires, L. B. Gray, 
Boston, U.8.—16th June, 1883. 
3035. GzaR-cuttine Macuines, H. J. Allison, London. 
A communication from E. and H. E. Eberhardt, 
Newark, U.8.—19 ‘ 
8039. Fan WHEELS, 
19th June, 1883. 
3050. Rotary Fans, H. Aland, London.—20th June, 
1883. 
3059. Macarne, R. Mindt, Berlin.—20th June, 
1883. 
neid 
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923. Sasu Fasteners, T. J. Mullings, London.—20th 
February, 1883. 

938. ConstRucTION of Bsocks, W. Lee and D. F, Beale, 
Maidstone.— 20th February, 1883. 

9438. Drymc Annual, &c., Ww. R. Lake, 
London.—Com. from L. Maiche.—-29th February, 1883. 

49. Maxine Lyx, A. A. Nesbit, London.—2lst Febru- 


ary, 1883. 

7L. Fasteners, T. H. Collins, Winchester.— 
22nd February, 1883. 

Macurnss, E. Wolner, Liverpool.—22nd 

988. Hearoxa by Hor Water, H. and C. F. Longden, 
Sheffield.—23rd February, 1883. 

1002. Frxine Brapes of Screw Propecizrs, E. P. 


24th February, 1 
1023. Mzasurtne Liguins, R. Jobling, London.—24th 


February, 
1028. Furnircre Reposrroriss, W. Shepherd, London. 
—26th February, 1883. 
1049. Propucinc Dzsicns on TextTiLe Fasrtos, C. D. 
Abel, London.—A comm from La Société 


1069. TRANSFORMING NAPHTHALINE-DI-SULPHONIC ACIDS 
into AMIDO-NAPHTHALINE-DI-SULPHONIC Acrps, J. C. 
Mewburn, London.—A Se from L. 
Freund —27th February, 1 

1077. Piastic Compounn, Smith, London.—27th 


February, 1883. 
1090. Ligurps, J. H. Kidd, Wrexham.—28th 
Feb , 1883. 

ToBacco Pirss, O. Ber, Poland.—28th February, 


1118. Rotary Enorvss, T. A. Hearson, Blackheath. — 
March, 1883. 


1138. Apparatus for ALarMs, A. M. Gibson, 
Ravenstone.—2nd March, 1888. 
Rotter Mitts, H. Simon, Manchester.—5th 


1883. 

H. E. Newton, London.—A communi- 
cation from A. Mader.—5th March, aman 

1189. Ruwwers of Umpreuias, J. Lendon.—A 
com. from J. B. Wilson.—6th March, 1883. 

1194. Cop Rerarsoxe Sprxpies, A. J. Boult, London.— 
A communication from W. T. Coggeshall and J. E. 
Rice.—6th March, 1883. 

1206. Pumps for Drawmsc Beer, T. Woollerton, 

Sar 6th 1883. a 

HUTTLE-BOX OPERATING J. Brown- 
lee, Glasgow.—8th March, 1883. 

1288. Gow Carriaces, W. R. Lake, London.—A com- 
munication from H. Gruson. 0th March, 1883. 

1339. Propvcinc Coat Gas, H. E. Newton, 
A com. from A. Klénne.—13th March, 1 

1870. Mecnantsm of Mer: and J. 
Parsons, Bristol, and M. F. Dublin.—14th 
March, 1883. 

Frames, A. M. Clark, London.— 
A com. from J. J. Bourcart.—16th March, 1883. 
1540. Rive Spmvwino Frames, A. M. Clark, London.— 

Accom. from J. J. Bourcart.—24th March, 1883. 

1554. Compouxp for EXTINGUISHING Frees, Abel, 

London.—A communication from E. F. Neveu.— 


M. Clark, 
corm. larch, 1883. 
= &c., Borrizs, F. Foster, London.—12th 


GHTING on W. Stroudley, 
ton, and E. J. Houghton, Peckham.—23rd 

May, 188%. 
2590. Rotursc Incots, D. Evans, Blaenavon.—24th 


fay, 1883. 
Gam, F. Howard, Lon- 
on.— 
2619. Wuxpine, = i. J. Boyd, Shettleston.—16th 
% App. 8. 
as COOKING ARA' Leoni, London.— 
F. &., C. D, 
XTRACTING 
London—30th May, 1883. 
2716. Surps’ Bertus, H. J. Haddan, London.—A com- 
munication from G. O. Smith.—3lst May, 1883. 
2726. Corns, H. W. Sharpin, lord.—Ist 
Car Co H. J. Haddan, London. 
Car CouPLERs, 4 
A com. from N. P. Cowell.—sth June, 1883. 
2952. Steam Borters, W. R. Lake, London.—A com- 
3000. from A. H. —13th June, 1888. 


A com. from N —16th ny 1883. 
EB , Boston, U.S.—16th June, 


Patents Sealed. 
List of Letters Patent which passed the Great Ssal on the 
22nd June, 1883.) 


5971. with Carrer, H. Hawgood, 
4th December, 1882. 

6161. Hvonowerms, E. H. F. Engel, Germany.—23rd 

6186. oy a T. Hancock, Wolverhampton.— 

Ds Gums, J. London.—28th 
ROP-DOwN Guns, J. H. 

NTROLLING ENT in Ex’ 1c C J. 

Jamieson, Oldham.—29th December, 1882. 
London.— 
16. CALCULATING Macurses, J. Edmondson, Halifax. 


—Ilst January, 1883. 
53. TrEeatine VEGETABLE Fisres, W. E. Gedge, Lon- 


6226. Gatvanic Bartreries, T. J. 
882. 


12th January, 1883. 

192. Macuixes, P. Smith, and 8. 
Ambler, Keighley.—12th January, 1883. 

284. Maxine Sucar, A. Fryer and J. B. Alliott, 

Nottingham.—17th January, 1883. 

389. TELEPHONIC Apparatos, J. Graham, London.— 
20th January, 1883. 

402. Erzvatep Sincie-tiwe Rarways, A. M. Clark, 
London.—24th January, 1883. 

406. Carper Lisixc, A. Bruckner, London.—25th 
1883. 

968. Meascrinc, &., Movements, &., J. J. Tylor, 

London.—22nd February, 1883. 

1506. Stayinc Swine WInpows, E. and J. M. Verity, 
Leeds.—22nd March, 1883. 

1644. Workine Accumuzators, J. 8. Sellon, London. 
—2nd April, 1883. 

1667. for Om, &c., J. Fowler, Bradford.—3rd 
April, 1883 

List off Letters Patent which passed the Great Beal on the 

26th June, 1883.) 


5779. Exrecrric Lamps, A. Ferguson, London.—5th 
an F. 8. iby, Hi 
RUSHING Harr, Willough eaton 
soon, 8 Ww 
8. Snowden, ‘est 
th December, 1882, : 
ComBrnaTion of Fatt, &c., A. J. Boult, London. 
—28th December, 1882. 


6205. WasHINnG Macuinzs, J. Proudley, Manchester.— 
29th December, 1882, 


6207. Arracuine Fatse Currs, F. 8. Turner, London. 
29th 1882. 


6210, ‘Actions for E. A. Brydges, 
on. 
4217. VELOcIPEDES, J. Tistrington, Coventry.—29th 


December, 

6224. for Jors, &c., A. Frier, Dun- 

dee.— 30th December, 1 

6238. LETTERING ARTICLES in Gass, W. B. Fitch, 
‘ord.—30th December, 


Deptf 1 

6234. FoRNAcEs for MELTING Guass, W. B. Fitch, 
Deptford.—30th December, 1882. 

6235. ELEcTRIC a4 Lamps, W. B. Fitch, Deptford.— 
80th December, 1 

6236. Makino W. R. Lake, London.—30th 
December, 1882. 


1. DYNAMO-ELECTRIC F. J. Cheesbrough, 

2. Storace Barreriss, F. J. Cheesbrough, Liverpool. 
—Ilst January, 1883. 

Cheesbrough, st 1883. 

4 Arc Evecrric Lamps, F. J. Cheesbrough, Liverpool. 
—lst January, 1883. 

5. Arc Evecrric Lamps, F. J. Cheesbrough, Liverpool. 

Lamps, F. J. Cheesbrough, 

CANDESCENT ELECTRIC 

Liverpool.—lst January, 1883. 

8 Securnine Rapip, &c., Compustion of Fur, J. 
Howden, Glasgow.—1st January, 1883. 

Umpretia Forniture, E. J. James, London.—lst 
January, 1883. 

29. Urmisinc Waste Heat, W. Hall, Cardiff.—2nd 
January, 1883. 

30. Firesricks, &c., J. Williams, Liverpool.—2nd 
January, 1883. 

60. Courtine Revotvurions of G. D. Kittoe, 
London.—4th January, 1883. 

62. Pornts for Tramways, A. H. Rowan, London.— 
—4th January, 1883. 


January, 1883. 
Wirth, Frankfort-on-the-Main.—6th 


90. InxsTanps, F. 
January, 1883. 

97. Maxine ALuminium, W. Weldon, Burstow.—8th 

LYING 'HOTOGRAPHIC PROCESSES, 
D. Abel, London.—8th January, 1883. 

156. ConTROLLING, &c., ELecrric Ww. M. 
Mordey, Putney. —10th ‘+ 1883. 

167. Mrppiixe Puririers, H. J. Haddan, London.— 
llth January, 1883. 

185. Harness Sappies, G. Craddock, London.—12th 
January, 1883. 

210. Key for Securmsg Raits on H. B. 
Morton, Cardiff.—13th 

214, Hot-ain Enorgs, H. H. Lake, London.—18th 


ey January, 1 


414. Grinpine, &c., “Stowe, &c., G. and A. Coates, 
Rawtenstall.—25th Jan , 1883. 

580. BREAKING mg fer Fasrics, C. Garnier, 
Lyons.—2nd February, 1 

624. Ww. ‘Lake, London.—5th Feb- 


688. 

of W. R. Lake, London. 

926. Canriace WuHEELs, J. A. Turner, West Gorton.— 
1883. 


208 
1010. Gas Exones, C. H. Andrew, Stockport.—24th 
= M. H. Smith, Halifax.—24th Febru- 


1084. ‘Maxine Paper, L. Zeyer, Germany.—28th Febru- 
ary, 
1264. Avromatic Gas Reov: J. and E. Tucke' 
ELOCIPED! 
= ES, Morgan, Birmingham.— 
ae B. W. Davis, London.—22nd March, 


1560. PutsomeTeR Pumps, J. E. Hodgkin, London.— 
LLERS for WRINGING Ma 

—8rd April, 1888. 
1663. Mitk for Burrer, &c., H. J. Allison, 
April, 1883. 
1791. to Venicizs, F. Wynne, 
1802. As Macuing, P. M. Justice, London. 


ipril, 1883. 
1981 Sgwine Fasrics, J. H. Johnson, London.—l7th 
April, 1883. 
. Maxine Corpacsz, H. H. Lake, London.—24th 
April, 1883. 
2143. CLivomeTeR Compass, W. R. Lake, London.— 
April, 1883. 


27th 
Dynamo 8. Pitt, Sutton.—lst May, 


for Sream Borers, F. C. Glaser, 
2297. ag ogy for Looms, J. H. 
» tor ° 
Johnson, London.—5th Moy, 1883. 


75186, 2d.; 808, 2d.; 4162, 10d.; 4285, 4d.; 4707, 8d.; 


4775, 4d.; 4955, 5043, 5055, 8d.; 
6d.; , 10d.; 0, 6d.; 5078, 2d.; 5079, 2d.; 
2.5 2; 5107, 6d.; 5109, 6d.; 
5113, 2d.; 5115, 6d.; 5116, 2d.; 5120, 6d.; 5121, 6d.; 
, 6d.; 5128, 6d.; , 2d.; 5185, 2d.; 5187, 2d.; 
5189, 2d.; 5140, 2d.; 5141, 2d.; 5142, 4d.; 5145, 6d.; 
5146, 2d.; 5147, 2d.; 5148, 4d.; 5149, 2d.; 5156, 2d; 
5157, 2d.; 5159, 6d.; 5160, 6d.; 5161, 2d.; 5162, 2d.; 
163, 2d.; 5164, 4d.; 5166, 6d.; 5167, 6d.; 5169, 2d.; 
5170, 2d.; 5171, 2d.; 5172, 4d.; 5173, 6d.; 5174, 2d.; 
5175, 2d.; 5176, 24; 5177, 24.; 5179, 8d.; 5180, 8d.; 
5181, 2d.; 5183, 6d.; 5184, 6d.; 5185, 2d.; 5186, 2d.; 
5187, 2d.; 5190, 2d.; 5191, 10d.; 5192, 6d.; 5198, 4d.; 
5194, 8d.; 5195, 8d.; 5196, 4d.; 5198, 8d.; 5199, 8d.; 
5200, ; 5202, 10d.; 5203, 6d.; 5204, 2d.; 5205, 2d.; 
5206, 6d.; 5207, 6d.; 5208, 2d.; 5209, 2d.; 5210, 2d.; 
5211, 6d.; 5212, 6d.; 5213, 2d.; 5214, 2d; 5215, 4d.; 
5216, 2d.; 5218, 2d.; 5219, 6d.; 5220, 6d.; 5221, 6d.; 
5222, 6d.; 5224, 2d.; 5225, 6d.; 5226, 2d.; 5227, 2d.; 
5228, 6d.; 5229, 6d.; 5230, 2d.; 5231, 2d.; 5232, 2d.; 
5234, 2d.; 5286, 2d.; 5237, 2d.; 5238, 2d.; 5289, 8d.; 
5240, 8d.; , 6d.; 5242, 2d.; 5244, 6d.; 5247, 2d; 
5248, 2d.; 5249, 4d.; 5250, 6d.; 5252, 6d.; 5253, 8d.; 
254, 6d.; 5255, 6d.; 5256, 62; 5257, 2d.; 5258, 2d.; 
5259, 6d.; 5260, 8d.; 5261, 24.; 5262, 2d.; 5268, 2d.; 
5264, 8d.; 5265, 2d.; 5266, 6d.; 5267, 6d.; 5268, 2d.; 
5269, 2d.; 5270, 10d.; 5271, 2d.; 5272, 6d.; 5273, 6d.; 
5275, 6d.; 5276, 8d.; 5278, 4d.; 5282, 6d.; 5283, 4d.; 
5285, 4d.; 5286, 6d.; 5288, 6d.; 5289, 8d.; 5290, 6d.; 
5291, 6d.; 5293, 2d.; 5294, 4d.; 5295, 6d.; 5296, 6d.; 
5298, 6d.; , 4d.; 5803, 6d.; 5804, 10d.; 5806, 2d.; 
5807, . , 6d.; 5809, 6d.; 5310, 6d.; 5311, 2d.; 
5313, 6d.; 5314, 2d.; 5815, 4d.; 5816, 4d.; 5317, 2d.; 
5318, 10d.; 5819, 6d.; 5321, 2d.; 5824, 2d.; 5326, 4d.; 
» 6d; 2d.; 5832, 6d.; 5888, 2d.; 5834, 6d.; 
5835, 4d.; , 6d.; 5342, 1s.; 5344, 6d.; 5353, 2d; 
5876, 6d.; 5881, 6d.; 5411, 6d.; 5432, 4d; 5499, 6d.; 
6511, 4d.; 6180, 6d.; 44, 8d.; 1120, 6d; 1149, 4d.; 
1192, 4d.; 1193, "8d.5 1204, 6d.; 1347, 6d.; 1875, 
** will be forwarded by post from the 
os sou of the amount of price and 


ABSTRAOTS OF SPEOIFIOATIONS. 


4707. Stanp ror Suprortine Bicycies, Tricycies, 
AND VELOCIPEDES DURING STaTIONARY PRacrice, 
AND DISTANCE-REGISTERING APPARATUS CONNECTED 
THEREWIES, G. B. Vaughan J. Walton, West 


velocipede remains The 

the su rollers poe suitable distance 

regis apparatus. 

Paper To Printine Macuings, &c., F. 
October, 1882.—(Provisional 


This relates to patents No. 2855, 
a.D. 1880, and Nos. 2457, and 5241, a.p. 1881. It con- 
sists, First, in means for regulating the lifting of the 
shee*s of paper the le; in contro! 
the . of th cots 


tion F Ser the 
rear table ; Sixthly, i ~ Newear and under suction 

hambers in with the rear table. Other 
improvements are = described. 


4955. Prevention or Watcs Sxatcuine, M. Stuart, 
Seaforth.—18th October, 1882.—(Provisional protec- 


tion not allowed.) 2d. 
A small horseshoe-sha) metallic piece is secured 
— the pocket, and allows the chain pokey 


5043. Braces ror Suprortinc Trousers, &c., F. 
Hovenden.—28rd October, 1882.—(Provisional protec- 
tion not allowed.) 2d. 

One brace is secured to a hind button, passes across 
the back under the arm pit, over the shoulder, , again 
across the back and under the other arm pit to a front 
button. The other brace passes in the opposite 
tion and is secured to the other buttons. 


5058. Baruine anp PRoMENADE Prers, G. G. 
London, and R. Nunn, Salisbury.—24th October, 


REFRIGERATING J. K. Kilbourn, 
Brizton.— 24th October, 1882. 

tubes in places where their ends are not accessible to 


use an expander. According to one method the end of 
the tube is formed iol a slight which is 
inserted in an , and a nut is 

over the tube and paso e opening, and bears 


firmly on the flange, after which heat is applied to 
sweat the whole thoroughly together. The invention 
further relates to so constructing cocks that the plug 
may be forced to its seat so as to prevent leakage. 
5079. eon Power Apparatus, W. H. Avis, Pole- 
gate, & —24th October, 1882.—(Not proceeded 


This consists in the application of wheels to shafts to 
pd ear and pro’ with buckets to receive a con- 


of shot, water, or other substance, 

elevator. 

5088. Grass anp Merat anp FRAMES FOR 

Inpicatine, ADVERTISING, AND EXHIBITING, &c., 


(Provisional protection allowed.) 4d. 
This relates generally to the production of advertise- 
ments glass and metal 4 the 
same and then attaching a an, 

desired colour. 


Feepinc Wootten MarTeriaL To CARDING 


roller spikes or teeth, een rows of which 
a series of metal bands are one end 
fastened to a rod, and th loose an 
hel to straigh the fibre. A vibrating b: 

ilps the roller, ro preventing 
the fibre being taken off in lumps. The 
on to a roller with ic teeth, and delivered on 
to a porcupine 
rings with curved metal bars between, on the 
fibre is em! end formed inte a chest by odabhing 


508'7. Vetocrpepes, R. C. Fletcher, near Preston.—25th 
October, 1882.—(Not 2d. 
to fa vernents in the double 


and Secondly, to an improvement in v aor 
ps. 


5107. Instruments ror InpicaTiInc Excessive 


connection with the fixed wire and adjustable in the 
thermometer tube. 
Brake For CarniaGes, E. Bdwards, London.— 
27th October, 1882.—(A communication from M. 
Dirat, Paris. proceeded wi 


Not wii 

To a flat part of the axle which su the springs 
= turning the screw the rack is actuated and 


5115. For Leapinc Down 
To Sewers, &c., 7. H. Collins, Winchester.—27th 


October, 1882. 
7% The object is to provide means for disinfecting or 


Pi arranged 
allow water to pass inte the enerer without passing 
receptacle, and their ends are 80 

are obliged recep- 
tacle, and the disinfectant Cotnined erein before 
from the sewer. 
MacuINERY EMPLOYED IN 


Porators, 
ld.—27th October, 


5116. J. Wetter, New Wandoworth— 
October, 1882.—(A ‘communication 


mann, Germany. )—(Not with.) 
This consists in the use of a band secured to a 
capable of being a of a b 
used for the escape of rom such bi or 
to enable persons to the of 
building by winding wee 
6121. Liven &., J. 


6125. Door Cuecxs on Governors, A. J. Boult, Lon- 
don.—27th October, 1882.—(A communication from 
we Pneumatic Door Check Company, Boston, 


a by means of links f the oor to 
be open: 


door frame, When the door is closing th 

the piston acts as a cushion and rents slamming, 

suitable valves being provided allow the air 
escape. 

5128. Macurves ror Crusuive Stones, Orgs, &c., 
Dalton, Leeds.—27th October, communica- 
tion from &. L. Marsden, New Haven, U.S.) 6d. 

Instead of using a flat fixed jaw,a splindrieal jaw is 
employed, and the movable jaw is formed with a con- 
cave surface to correspond with the cylindrical jaw. 


6183. Trunk, D. Vinall, Brighton.—27th 
t with.) 2d. 


, and the cover is arranged 

to fit over it instead of being hinged thereto. 

5135. Sappizs ror Bicycies anp Tricycies, J. B. 
Brooks, Birmingham.—28th October, 1882.—(Not pro- 
ceeded with.) 2d. 

This consists in the introduction of an inflated air- 
io between the leather seat and the frame to 

ch it is secured. The front of the seat can be 
horizontal position when travelling on an incline. 


5187. Vetvers on Ve_vereens, D. J. Crossley, Hebden 


and B. , Manchester.—28th October, 

1882.—(Not with.) 2d. 

an im’ ed face, 
and softer cloth than hitherto. loom 


An 
with shafts giving twenty-four picks the 
round is 
51 UE” FoR THE Use or Artists, H. 
» Leeds. —28th October, 1882.—(Not proceeded 


with.) 2d. 
This consists in forming “ ues” of mill-board, 
stamped to the required form coloured in imita- 
tion of terra-cotta. 


5140. Door Fasrennvos ror Rarway CaRRIAG! 
&ec., P. M. Justice, London.—28th October, 1882. 
communication from Krepps, New York.)— 


This 
having a pair of hooked catches which open to receive 
door and close into notches in the 


For SIGN. 
October, 1882—-(Not with) 
This relates to a bell mounted on a frame, the ham- 
mer being acted upon by a spring so as to cause it to 
strike the bell after it has bean forced back by a pawl. 
5145. Raus ror Rartways, L. 
Richards, Dowlais, Glamorgan.—30th October, 1882 


faces at the same time. This may te 


October, Not with.) 

The object is to ughly wash fabrics when in the 
rope state or — causing each piece to on 
an opposite being squeezed in a wet state 
between ro! 5 and thereby kn: and 
each other while acted upon by water. The 
invention further to machinery for effecting 
this object. 


5147. Exastic Fasrics aPPLiep To Boots aND SHOES, 
A. Henderson, London. — 80th October, 


communication Suser, France. nce) a 
The material is made with both sides e, and has 
a double selvage. The warp and are 
worked so that of which two sets 
are ee instead of white are coloured. So 
as to mak sel motion of the shuttles 
is such ao oe thrown a little in advance of the 


other, one finishing its course before the other. 
ose Wire har? B. A. Brydges, Berlin.— 


wunication from C. 
lanke, Germany. }—(Not 


ith.) 2d. 
The spurs are introduced into eye formed by 
described for forming such spurs and securing them to 


5157. anp J, Liddell and 
J. 8 and 8. H. Brierly, F. W. Hirst, and D. Hamer, 
1882.—(Not proceeded 

This wastes to means for preven’ the breakage 
of which occurs on account sei toto, sticky and 

an 


eld to the drag of the and 

when the drag is cafficient. the thereat will 

stop the rotation of the bobbin. 

5159. Recovery or TAR AND AMMONIA FROM THE 
VoLaTILE Propucts or Coke Furnaces, J. Wetter, 


) 

consists in placing way valve in the 
flues ——. which the gaseous products of two coke 
furnaces are disc! ed, so that either furnace may be 
jead 


From the condensers the 

for separating the tar, of a 
vessel heated by the fumes of coke furnaces, an 

vided with partitions, as scrubber for paced! The 
ammonia from the is also described, and consists 
in bringing them fh contact with ammoniacal 
which is caused to trickle over a series of in 
plates. 

5160. Mitts ror Gainpino, 
, B. Fiechter, 

830th October, ‘communication from 7. 
Weber and Co., Switzeriand.) 6d. 


This consists in arranging the bearings of the 
movable roller so that when guided laterally they shall 
be able to freely turn in hen guided latoraly lines with 


any angular alteration of the roller shaft. 4 = 


This relates to self-acting mechanism for pains 
the drag on the | bobbin or creel, whether the 
thread is being wound upon the small _ or thick 
part of the spool, the object being to fill the spool hard 
mmins and J. Rose, Cardiff.— ebrua: 88 erated by the “ heart motion’ e machine, an 
1006. W. McGee and Watso1 The stand is provided with loose pulleys to receive | obbin, its weight theroes 
Paisley.—24th February, 1883. the driving wheels, so that the latter may be caused to being regulated by the lever operated by the “heart 
1007. Supriyine Sensitive Piarss, J. H. Hare and # motion,” so that most tension is put on the thread 
plugh, while being wound on the small part on, least 
. Sappies of Brcycwes, &c., J. A. Lam Bi hen bein d the thickest part of the 
The object is to shut or close a door, and at the same 
time prevent the cupming thereof, and aleo to retain 
the door open when desired. A piston is arranged to 
x work in a cylinder and is acted upon by a spring tend. 
A. Labrosse et J. Richard.—27th February, 1883. 
1063. WarTerinc Roapways, &c., W. Smethurst, Bryn 
: T. T. Crook, Bolton.—27th February, 1883. 
— 
| 
This consists in the construction and use of bathing 
150 apparatus in with piers 
254. Pi Fran rmany. | #pparatus consists of an open ugh whi 
Jon ~~ a. Ge ¥ | water can freely circulate, and which is supported by 
_ J. H. Johnson, London.— | #8 so as to be capable of adjustment to suit the 
883. 
H. J. Haddan, London.—20th 
January, 1883. 
341. Toots for Dressine, &c., F. Trier, London.—20th 
January, 1883. 
400. Etecrric Generators, W. M. Mordey, Putney.— 
24th January, 1883. 
413. Macurves, A. Coates, Rawtenstall.— 
27th March, 1883. 
A. A. Hely, South Lambeth.—25th October, 1882.— 
6d. 
According to this invention the rail is passed between 
25th October, 1882.—( Not proceeded with.) 2d. 
The object is to present the material to the feed 
roller of a carding machine in a thin layer or sheet, so 
that any bits of or other matter may come under 
the action of the ficker-in and be broken up before 
passing to the card cylinders. The material is placed 
in a and carried | a toa 
brush. 
wee anding ine 23rd 
: 
VARIATIONS OF TEMPERATURE IN BvuILpines, &c., 
W. T. Goolden, Bayswater, and C. F. Casella, Hol- 
born.—27th October, 1882. 
The relates to instruments for indicating when a 
certain temperature has been attained or exceeded, 
‘ and consists in the combination of a thermometer 
con.—4th January, 1883. with an electrical alarm, whose circuit is normally 
72. GENERATING Stzam, H. J. Haddan, London.—5th open, and is closed by the indices in the thermometer 
January, 1883. — y = — wire is 
81. Buckie Locks, W. A. Shaw, Nottingham.—6th e & you e reach of the mercury, | interposing spring mechanism between the swift an j 
January, 1883, and a movable terminal wire or index is in electrical 
\ 
sewer = gases \ 
vapours, and it consists in applying to the manhole 
fra Mes 2 Perioraced eceptacie containing charcoal or 
¢ kre is fixed at the foot of a frame, and 
Es toes on to a grate, through which re- | cen’ axis of the pearing, and carry slide blocks 
: work and cause the potatoes hed ane toa | working between guides. 6 spring bears against a { 
5 ong which they are caused to travel by | block with a round face, bearing on the horizontal iy 
. # ed bars actuated by an endless chain | central line of the bearing, nate the om S i 
. ing wheel. always caused to bear exactly in the centre. \ 
7 
& 
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ini distance bet the rollers is regulated tng the wheel and deposited into a carrier on ihe oppo” | such as cast steel, securing removable blades to the | 6228, Vaves, &., vor Srzam, WarTER, Gas, on 
set screws in the frame, and the spring can be adjus side thereof, from which it can be released on to | boss by means of recesses therein, into which the OTHER Fcow UNDER Passes, G. Furness and ‘J. 
to any required pressure by a screw. the ground. the releasing appliance being under oer roots of the blades are re oot in conjunction with 6d. 


5161, CyLispers or Irow orn Sreet, B. 
s.—80th October, 1882.—(Not proceeded 


By pate in apparatus by means of which welded 
a 


re with the 
or extended le wise 
operation, as well as being worked or ex’ 
cumferentially by another operation. 


6162. Revove Smoke Fount AIR FROM 
Torn Rome.—30th October, 
1882,—(Not pet with.) 2d. 

The walls of the tunnel are lined with galvanised 
iron, such lining being about lin. from the walls at the 
base, and leaving a considerable space between it and 
the roof. In the space smoke-removing channels are 

arranged and connected with the side spaces behind 
the lining by transverse ayy 

5168. Sawina Woop, W. Bath.— 30th 

8 re es a manu-motive apparatus 
for actuating the sawing machinery. 


5169. Decoration or Dry Earruen- 


c., C. Barlow, Hanley.—30th October, 1882. 

me object is to “34 a. wares with bright 

and dead roe Bat or in combination with 
or unglazed 


6171. ror Loaprne, AND 
ConvEYANCE OF MERCHANDISE, &c., Sir H. 
Denmark Hill,—80th October, 1882. — (Void) 2d 

This relates to the conveyance of merchandise partly 

on railway and partly on — trucks on a 
roads in such a manner that it is unnecessary to 
unpack and re-pack the merchandise. The trucks 
have ordinary road wheels, but are capable of running 
between trains or guides. A — latform is pro- 
vided to receive a number of the trucks descri' for 
travelling on railroads. 

5172. bey AND T. Layton, Redditch. 

4 


This pont in’ bullding the sides of furnaces with 
movable blocks metal studs or pins, 
so that they can renewed or replaced when the 
retorts or flues are bet. 

6178. FaSTENERS FOR ARTICLES OF WEARING APPAREL, 
J. N. Aronson, London,—81st 6d. 
me fastener consists of a curved arm capable of 
sliding into a position for inserting one end into a 
button-hole or pak ays and then back again when the 
of the article tends to force the free end of the 
arm towards the base plate. Modifications are 
described. 


Tweedale, Accrington.—31st October, 
The objet is 2 strengthen and tighten the bobbi 


control of the Lvned or made to act au 7% 
catch, being released by some moving part the 
mechanism. 


5192. Apparatus ror MEASURING Warer, J. A. 

Muller, Amsterdam.—81st October, 1882. ° 
relates to in vd for 
measuring water or other liquids, such apparatus being 
also applicable as a current meter, for which letters 

patent were ted bearing date 9th December, 1874, 

and numbered 4228, 

5193 Compound ror PREVENTING OR RETARDING THE 
PassaGe OF Heat Moisture, W. T, Whiteman, 
London,—81st October, 1882. —(4 
from R. J. Ebertsand J. L. Lee, New York.) 4d. 

This relates to a heat insulating and water-repellin, ng 
material, consisting of finely divided tan bark dri 
and coated with a suitable gee ey material and 
mixed with cement, sand, ard the or other 
material or materials capable of setting. 

51904. Fasrenmvcs anp Sarety APPLIANCES FOR 
Bracevets, ScarF Rrvos, &c., B. Jones, 
London—31st Octobe ', 1882. 

This relates to the ceidlieetien with a bracelet with 
a central snap device of a safety appliance or =. 
fastened to said snap device, the protector 
end and the gro 

or snap fi 4 

6195. Automatic WEIGHING PackaGE 

jiteman, London.—81st Octo- 


5196. ManuracrurE oF &., J. T. Armstrong, 
Newcastle-under-Lyne, and W. Bostock, Liverpool.— 
31st October, 1882. 4d. 

is consists of a soap formed by the combination of 
starch-sugar (grape sugar or glucose) with fatty or oily 
matter one's an alkali, with or without other ingredients 
ordinarily employ d'in the n of soap. 

5198. Propvucrion or CARBON 
Vapour, &., W. R. 
1882.—(4 communication from W. &. Pitts 
burgh, U.8.) 8d. 

This relates to methods and rege poe = the 


from water; it to u! 
vapour of bi-sulphide of carbon for the purpose of 
operating machinery. 
AND Arn PaessvuRE Motors, 
t, —81 1882.—(4 com- 
initiation from A Trieste.) 8d. 


a 


or tubes to receive thread, and it consists in forming 

them of sheet copper or other non-corrosive metal cor- 

rugated either longitudinally or transversely. 

51'76. Construction anp Jorninc or Banps, L. Binns, 
a October, 1882.—(Not proceeded with.) 


This ‘relates to forming bands so that the ends may 
be joined without t; or lacing, and at the same 
time securing strength at the joint. A loop is formed 
at one end, and at the other end is a second loop, and 
a strand or strands. Ons passed through the 
other and secured by the strands. 

6177. Coatina Surnraces or Leap To Pre- 
vent OXIDATION AND CoRROsIon, J. Mangnall, 
October, 1882.—(Not proceeded 
wu 

The articles made from metallic lead are placed in a 
chamber and submitted to the action of superheated 
hydro-sulphuric acid gas. 

5179. Sewine Macuings, G. Browning, Glasgow.—81st 
October, 1882. 8d. 


The improvements relate, vest, to the presser foot ; 
and Secondly, to mechanism for varying or regulating 
the speed at which such machines are driven. 

5180. Mecnanism ror and THE 

&., C. and T. Cormie, 
Leslie, N.B.—31st October, 1882. 

This consists in an ‘and mechanism 
for cain 2 and pre paring the ends of labels in 
which the hole is quiches on fitted with an — 
as is done in the case of the v ngernaae web label-making 
machine described in Keith's fication, No. 4677, 
A.D, 1879, whereby the said fold ig is more expediti- 

oe effectually carried out, and with a saving in 
wer an less risk of breakage than 
hitherto accomplished. 

5184. Apparatus FoR MEa‘uRING AND REGISTERING 
Power TransMITTeD By Drivixe C. V. Boys, 
near Oakham.—3\st October, 1882. 

This relates to a worked by 
differential gear, so as to indicate the excess of travel 
of the driving part of an elastic belt ever that of its 
driven the said elastic belt being applied to 
transmit either the whole or a known fraction of the 
power to be measured. 

5185. Securine rue or Crocks, J. Ganter, 
October, 1882.—(Not proceeded 
wm 

This relates to a means whereby the dul 
be securely fixed within the case 80 as to Mt nt fe 
moving about — the clock is being trans) 
from 
5186. ATTACHMENTS, J. Wetter, New 

Wandsworth.—3\st October, 1881.—(A communica- 
tron from C. Lovell, Massachusetts, U.S.)—(Not pro- 

object 1s t two pi: arranged parallel 
object is pipes 

or at an angle to each other, or a stove with a pipe 

leading from or to it more or less obliquely. 


5186. Sewine Macuines, M. H. Pearson, Leeds.—28th 
November, with.) 2d. 


1882.—( Not 
A straight needle is used, and the needle bar is fitted 
in a slide pivotted at its upper end. To this an inter- 
mittent radial reciprocating motion is given by a cam 
and the vertical movement of the needle bar is eff: 
by a heart cam attached to the slide. A circular 
ttle is used, and is used in combination with an 


aw] 
5187. Umprevias, W. B. Gedge, October, 
1882.—(A communication from 4. and G 
Mayer, Paris.)—(Not proceeded with. ) 2d 


t of is d by com- 
air acting a column of water. 
5202. or G. Little, Oldham. 


—I1st November, 
the first 

is caused to pass between a second pair, pl at an 
angle to the first pair, said second being dri 
circumference speed to the first 
of the invention consists in the mandril, and a er 
feature pear pe wk in _—- the tube before it passes to 
the die, and ents for clearing the grooves 
of the rolls of rg ony it, or dirt. 
6208. Forwaces ror Treatixne Town Rerose, &., B, 

D. Healey, Brighouse.—lst November, 1882. 6d. 

The fumes which are evolved from the refuse under 
treatment are caused to over a reverberatory arch, 
which, being highly heated, renders the fumes 
inodorous. The reverberatory ‘arch is built at a proper 
height from the fire-bars, to allow the refuse to be 
burnt, and at such a distance from the main arch as to 
insure the requisite flue area, whilst the | of the 
reverberatory arch is about two-thirds the length of 
the inclined part of the furnace, 

5204. Gas Licutine APPARATUS, T. 
Thorp, Whitejield.—1st November, 1882.—(Not 
ceeded with) 2d. 


The object is to produce a steady a eee 
shadow, and to cause the air to become heated 
before it enters into combustion with the a vee an 

improved mode of regulating the supply of gas. 
5205. Uritisation or various Gums a8 SoBsTITUTES 
FOR GUTTA-PERCHA AND INDIA-RUBBER FOR Insvu- 
LATING, J. BE T. Woods, Peckham Rye.—1st 
882.—(P: protection not allowed.) 


2d. 

This relates to the utilication and purification of 
various natural gums, so as to render them suitable as 
substitutes for gutta-percha. 

5206. Rerention Sprincs ror UMBRELLAS AND 
Parasois, W. H. Belknap, New York —lst Novem- 
ber, 1882 6d. 

The inventor claims in a retention device for 
umbrellas in @ narrow case 
having a slot 


5207. Apparatus ror Raisinc Liquips AND SEpPa- 
RATING SOLID MaTTSRs THEREFROM, F. A. Bonnesin, 
London.—1st November, 1882. 6d. 

The inventor claims the means or apparatus for 
raising liquids, or for separa‘ solid matters from 
liquids, or for both raising liquids and separating solid 
matters therefrom, the said means or oo con- 
sisting of a series of vessels in a tube or closed channel, 
which communicates with the liquid to be dealt with, 
and is provided with means for producing 4 vacuum 
therein, such vessels ny tted with wick 
through which the liquid travels by capillarity from 
vessel to vessel. 

5208. Macuinery ror THE or Movtp 
CanDes, J. J. Claret, Camberwell.—ist November, 
1882 —(Not proceeded with.) 2d. 

The First part relates to the overflow ; another part 
consists in introducing into the space, * which in the 
ordinary exists the row of moulds, 
which are four in number, two other rows of moulds, 
so as not only to utilise this waste or unoccupied space, 
but partly fill up the water box, thus disnlacing a cer- 
tain amount of water and effecting a © .ng thereof. 


5209. Sewino Macuines, F. 


th.) 
to improvements in that , of sewing 
hines in which the head carrying the needle bar is 


The umbrella is made to open ally , being 
actuated by a — or helical s g. which expands 
when it is desired to open the umbrella for use, 
remains compressed in the coskeet of the slider or 
runner while the umbrella is closed, and is held in 
this position by a kind of spring clasp or catch set in 
the handle, or by a suitable arranged cup or tip 
fastener, with or without spring. 

5180. reer NECKTIES AND SCARVES IN Pace, 
don.—8lst October, 1882.—(Not pro- 


The ~ n > aie of a piece of elastic webbing or 
table elastic material, provided at one end 
ring, or other means of attach- 


at 
insertion into the necktie or scarf. 
5191. Compinep AND Ma- 


ing 
Fall, New York.) 10d, 

This relates to certain novel features in combined 
reaping and sheaf-binding machines, in or by which 
the straws cut are _— over a platform by rake 
teeth to within reach of fingers of the automatic 
bind ore and when the binding is com- 
pleted the bundle is lifted over the framework cover- 


caused to slide in a direction at right angles to the 

feed, for the a cross stitch when 

required, as, exam in “hem stitching ma- 

chines. 

5210. Apparatus ror Lowerinc AND LAUNCHING 
Boats anv Savine Lire at Sea, 2. B. H. 
November, 1882.—(Not proceeded 


This relates to the arrangement of the davits. 
Nets, &c., G. Read, Deal.—1st November, 


This relates to 0 peculiar bonnet net constructed or 
arranged at the beet end of a trawl or stow net, 
together with the method of hauling it up and of 
spuaing the bottom end for the release of the fish 
er 


on Papprxes Suret Fronts, &c. 
J. Wetter, New 
4 from Ki 


This conalets in making the lining of two layers or 
outside and as the elges the 
a outside at 
button-hole or holes. 


6212. Screw W. Tate, Sunderland,—lst 


November, 
The inventor ts @ screw propeller of metal, 


arms cast with the boss, 
bolted, and preferably, further secured by shoulders. 


5214. Apparatus ror GENERATING AND BuRNING 
Perroteum Vapours, Swoboda, Berlin,.—\st 


November, 1882.—(Not proceeded with.) 2d. 
This relates to the of petroleum 
vapour stoves, 


5215. Meruop or ror Castine 
and C. Burley, Bir 
This relates to the method of moulding for ae 
metals by means of a set of pattern mi and core 
moulds. 
5216. or Suret-rronts, J. W. Frost, 
London.—1st November, 1882.—(Not proceeded with.) 


2d. 
readily reversed when soiled. 


5218. Boats, &c., J. Johnson, London. 
—Ilst November, 1882. ‘4 communication from H. 
Martin and Cette, pro- 
ceeded 

The means for two pumps 
at the hinder part vessel 

low the water-line, in which Baan either liquid or 
air is employed. 

5219. on Cootina Rooms, &&., J. Y. 

Johnson, London.—lst November, 1882.—(A commu- 
J. Bd. Mignon and &. H. Rouart, 


ris.) 
This aan’ to the general construction of the appa- 
ratus. 
5220. Saruty Vatves, D. Cockburn, Glasgow.—lst 
November, 1882. 6d. 
This relates to ‘safety valves having a top plate, 
— which the steam acts so as to facilitate the 
of the valve when steam is blown off. The seat 
is famed with an inclined surface A projecting 
upwards all round, and the underside of the top plate 
C is flat, while the centre part D tapers down t 


1882. 

This relates to valves which are lifted from their seat 
¥ ascrew spindle. The valve is made “white a irom 

e spindle and has a recess to receive white metal, 
vulcanite fibre, or other suitable packing. The spindle 
is screwed at one end for connection with the valve. 
connected 

it ready access to the valve an he bottom 

Latter extends a little above tho of the m 

flange, so as to allow of wear by grinding or filing 

gear. 

5229. Treatment or LEATHER FOR THE SOLES AND 
Hexts or Boots anp Suozs, &c., T. Gare, Stock- 
port.—2nd November, 1882. 6d. 

To render leather wate f and more durable it is 
treated with a solution com of two parts resin 
and two parts gum, dissolved in spirits of petroleum, 
benzoline, or bisulphite of carbon, to which is added 
a@ small tity of gutta-percha’ or caoutchouc dis- 
solved in boiled oil. Metal tips are made thickest at 
the parts which usually wear away quickest. Buttons 
are secured to boots by means of a wire link of U-form, 
with loops at the end through which a cord is passed. 


5231. Apparatus ror Usr ScHoors To FaciiiTaTs 
THE FoRMATION oF WoRDS AND NuMBERS, J. 
Wetter, New Wandsworth.—2nd November, 1882.— 
(A Srom Ridel, France.)—(Not pro- 


This relates to the use of movable characters in 
combination with boards provided with grooves to 
receive them. 
5232. ScuTcHING, AND SEPARATING FLAX, 
&c., J. Phinn, Philadel phia.—2nd Novenber, 
1882.—( Void) 2d. 

Feed rollers and a bed are arranged above the centre 
cf a scutching cylinder, so that the fibre is fed in over 
the bed above such centre, and the paddles on the 
cylinder when striking them cause the stalks to bend 
under the bed, so that the fracture of the ‘‘ bone” will 
be bent more than aright angle, and cause the fibres 
to hug the paddles. Ga rate the tow from the 
an endless sla‘ 


the seat. Hollows are provided round the feathers or 

pon F at the under part of the valve to facilitate the 

on - the steam raises the valve = 

e slightest e steam escaping is 

the aoa incline cline of the seat, and strikes the fiat 

plate of the valve where there is the greatest surface 

to act upon. 

5221. Apparatus IN CONNECTION WITH 
For Gas, C. C. Walker, Lilleshall, 
and W. T. Walker, Highgate.—lst November, 1882. 


6d. 
This relates to centre valves, and the a 
object is to provide means for working either 

number of purifiers (leaving one out of action a a 

plenishing) or all of the fiers with which it is con- 

nected as may be d The valve is provided with 
an additional part capable of being moved inde- 
pendently of the main ‘aanile part, so as to either 
allow of the valve being used to work the purifiers in 
way, or to allow the purifiers ordinarily 

out of action to be put into action. The invention 
further consists in forming the a) tus by — 
with spaces between or in parts, afterwards connected 
up by wrought metal or equivalent means; also in 
forming the top flange of the syphon box of the centre 
valve so that it constitutes a support for the pipes for 
the purifiers; and also in joining the pipes which lead 
from the purifiers to the centre valve by elastic or 
yielding junctions. 

5222. Apparatus For Sp DovsBLING, AND 
TwisTinc EB. Rushworth, near 
nam: —I1st November, 1 6d. 

relates to ‘‘cap pn and consists in the 
omplo of fixed and greatly reduced spindles, 
harles revolving in a stationary position on 
the bd of the roller rail of the frame. The wharles 
are fitted with metal tubes having one or more flat 
longitudinal surfaces, which work through washers 
secured in the bottom part of heads of bobbins ortubes 
for the purpose of driving the same. 

5224. Pracinc Foo SIGNALS UPON, AND REMOVING 
THEM FROM, RalLways oR Tramways, 7. H. R. 

dctounting fog signals are 
hain passing over toothed wheels, and actuat 
the signal-box in such a manner as to cause the signuls 

the elgoal-box in such amanner as to 

5225. Ax.es, Hus Firrines, Sprixes, Door 
Fitrincs oF &e., Man- 


The hub bearing ; sovelves between a fixed and an 
adjustable collar upon the axle, the latter screwing 
on to an extension of the axle, which has also an 
exterior screw thread. A slot is formed in the exten- 
a of slots in the collar, and when 
the la adjusted a recessed cottar is passed 


is a metal sleeve also coned, and which can be screw 
up so that the parts act as if made in one ope 
Spring pistons are used to prevent the rattling of 
doors and windows. A further improvement consists 
in interposing elastic material between the ends of 
springs or between the parts of shackles, or of shackles 
and scroll irons or similar connections. 


5226. Crosrne on Stoprerine Borries, &c., J. Airey, 
os November, 1882.—(Not proceeded 
wit. 

This consists in the use of sheet india - rubber 
moulded to the desired form to close the mouth of the 
bottle, in place of corks or other stoppers. 


522'7. Governors ror STEAM OR OTHER ENGINES, 7. 
Browett and H. > Salford.—2nd November, 
1882.- (Not proceeded with.) 2d. 

relates to mechanism whereby the speed of 
rotation of the Dg - be varied relatively to the 
main engine shaft, and it consists essentially of fric- 
tion gear, one wheel of which is capable of being 
shifted along the face of its driving wheel. Theinven- 
tion further relates to means for causing the valves 
controlled by the governor to be closed, my case the belt 

echanism which drives the governor should 

break or become deranged, 


bination with a roller having win 
[ee the tow off theapron, and adividing partition 
for separating the tow from the shives. 
BicycLes anp TricycLes, G. Singer, Coventry, 
W. R. Davies, See November, 
—(Not proceeded with.) 2d. 

This relates, First, to transmitting power to veloci- 
pedes with a rotary pedal shaft, so as to obviate and 
compensate for the constantly decreasing leverage at 
certain points of revolution of the shaft. The 
wheels over which the driving chain runs are oval, the 
greater diameters being placed at right angles to each 
other, and the two throws on the pedal shaft are near! 
x a line with the greater diameter of chain w < 

mally, to an arrangement of driving crank so as to 
Shain the distance through which the feet travel 
without reducing the throw of the crank, and it con- 
sists in the use of an excentric fixed to each throw of 
and with the crank; two rods carry 
pedal, and each have a slot fitting over one of the 
excentrics; and Thirdly, to steering mechanism, 
whereby the vibration 4 the machine is prevented 
from being transmitted to the arm of the rider. 


5236. Sroprine or BorrLes or VessEzs, A. M. 
.—2nd November, 1882.—(Not 


) 

A groove is formed in the neck of the bottle and 
receives an elastic ring. The stopper has a thread to 
fit a corresponding thread in the neck, and when 
screwed home a projection is caused to bear on the 
washer and form a tight joint. 

52377. Musica Instruments, A. Banger, Worccster.— 
2ad November, 1882 —(Not proceeded with.) 2d. 

The instrument has a central sound board, with a 
set of wires on each side, the whole being inserted in 
a suitable case, so that the wires can be acted upon 
studs mounted on a roller capable of being turne‘ 
whereby the wires will be more or less eee, and 
the key of os instrument changed as req’ The 

ent is played like a harp in 
case. 

5288. Apparatus For USE IN CONNECTION WITH 
LaMPs OR OTHER BURNERS FOR ILLUMINATING AND 
Heating Purposes, A. H. Robinson, Dublin.—2nd 
November. 1882.—(Not proceeded with.) 2d. 

The object is to increase the illuminating power of 
the gas or oil; and it consists in placing a cap over the 
chimney. so as to fit close, » but having tide =e 
capable of being regul are descri 
5239. oo &c., A. J. Boult, London.—2nd No- 

vember, 1882.—(A ‘communication from W. P. A. 
Heiser, Bolin ) 

This relates to the use of one or several chambers, 
in which fuel is deprived of gases before passing to the 
furnace, the object being to prevent smoke and save 
coal. The chamber is separated from the furnace by a 
— from an opening in the bottom of which an 

clined grate is ana so that the fuel can pass 
downwards and be burnt. 

5240. Facitrratixc THe Sropprne STARTING OF 
Macuinery, W. R. Lake, London.—2nd November, 
1882.—(4 ee J. A. Horton, Massa- 


chusetts. 
One object of the invention is to ) provide a ee 
apparatus adapted to readily and d 

shaft, which operates a die in a drop press, or poner wan 
a similar function with and from the driving Saeel, 80 
that the shaft, after each performance of its Ag 
work, will be automatically disconnected from its 
motor, and become inoperative until again connected 
with its motor by the attendant.. A second object is 
to provide means for stopping and starting mechanism 
driven by a continuously rotated shaft, which means 
consist of automatic devices for connecting the shaft 
and the mechanism nade thereby, so that both 
will rotate together, and a device whereby an attendant 
is enabled to instantly render said automatic devices 
inoperative when desired to stop the m 

5242. Savage, —2nd November, 

1882.—( Not proceeded with. 

This consists in the application a a small horizontal 
cutting wheel to ploughs, so as to flay or cut the sod 
from off the furrow as it rises on the mouldboard. 
5244. Ecevators ror Grain, &c , H. Garland, West 

R. Bennett, Liverpool. —3rd November, 


A a tube with an internal screw rests on the 
grain to be raised, = delivers it to an endless chain 


empty, guide st are used, and cause the buckets 

when delivering to move diagonally to 

A second set of pulleys are used to 

chain of buckets 1 

The revolving tube has scoops which take up the grain 

= anal it through ope’ into the interior of the 

5247. Heatine Water sy Gas Jets as RaPmpiy As IT 
IsSUES FROM THE SUPPLY Bay J. H, Topham, Man- 
chester.—3rd November, 188! 

The apparatus consists of an ‘upright hollow brass or 
iron case of sugar-loaf form divided internally into 

wn upon a thin copper plate (hea‘ mosph: 

burners), which forms the bottom of the first cham- 

r, in the form of spray from 2 rose jet, and is thence 

poe Foe through the second chamber by upright spiral 

copper tubes, each heated by an herremg os gas 

burner, into the third chamber, the bottom of which 
is also heated by gas burners, 

cue, MAcHINERY FOR Proctor, Stevenage. 

8rd November, 1882.—( Not proceeded with.) 2d. 

This relates to the general construction and arrange- 
ment of the parts of steam digging machines, in which 
or other implements for together wit 

mechanism. actuated 


propelling m by a : 
steam engine and boiler. 


4 
to be 
North Carolina.) 8d. 
This relates to several improvements in the general J 
construction of the apparatus. 
WA 
effected through the medium of the latest elements o D- Cae : 
static and specific heat transmitted to the bi-sulphide A RINT IAG = 
of carbon through the medium of steam generated a | WN A 
: 
Bi: 
y 
Blob, aud adap Urn Tear en Case, 
| 
through the slots, and nut on the Collar is screwed 
up to the cottar, and a 
vents the nut working back e invention er 
relates to the prevention of rattling in door locks and 
— fittings, and consists in forming the handle spindle 
tapering or coned where it fits the latch, which is 
formed to receive it. On the inner end of the spindle 
1 o 
ment, to the buttons of the trousers or - and 
— 
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5249. Wicks or Ratmway Carniace Roor Lamps, &c., | off to the tar tank. According to one arrangement ber of revolutions of the 0, sien 

B. Defries, London.—8rd November, 1882. 4d. the main is provided with a series of hollow SELECTED AMERIOAN PATENTS. | sot f 3) The valve stem B, and the rng fr in 

The object is to secure a proper adjustment and through which cold water is caused to circulate. To From the United States’ Patent Offices Oficial Gastte. Shih it tenestna , in combina’ on with the plate h, 
oistine Charl le 
both top and bottom to the req form, so an arrangement of perfora’ County, Pa. Filed anid the arm j, rigid with sald hub, and ha 
it is immaterial which end is inserted in the holder. ve them. Claim.—(1) The combination of tie chain wheel, | Whit tnide voms ond pin seh 
wick itis stiffened | 6966. ArraRaTus FOR ‘Doone or drum of a hoisting with said pin together, substantially 
combination Patricroft, Hibbert, or ereto, and snai 

colza or rape oil. November, 1 


ror Barus, &c. 
‘Scott: 
estbourne Park.—3rd November, 


a Dodds, Wi 
This relates to valve for sui 
with water of different tem: and available for 


different liquids 
of a length of pipe wii ab 
valve casings to recei' 


prises, First, a novel arrangement 
and combination of horizontal with vertical or inclined 


nating and er gases and other products, and for 
the treatment of the coke resulting from the Jistilla- 


heating gases ; Secondly, vzeans for separating the 
illuminating gases from the eating gases and ammonia 
or other products resulting from such treat- 
meut ; Thirdly, means for treating incandescent coke 
from primary retorts for the production of 


This relates to an im) red automatic whistling toy 
sting ly nang Ow? 


F 
F 
Fe 
3 


E 


5257. Deerexinc tHe Beps or Rivers, &c., J. N. 
—3rd November, 1882.—(Not 


—4th November, 1882. 
fasteners being forced back from the outside, and it 
in the application of a catch or additional 
lever to ordinary fasteners, such lever being secured to 
the window sash near the hasp, and which can be 
turned on a so that its outer hooked end will 
or prevent same from being opened unt 
the catch is turned back. 


Stahlin, Stockholm. 

The stopper ry tubular of sub- 
stance containing a metal bar, and having a metal 
socket at top secured to it by a flange at bottom enter- 

a recess in the in , while at is another 
flange large enough to cover the mouth of the bottle. 
bottom, and its top end 
is screw threaded and receives a nut. The bar is pre- 
vented turning, so that when the nut is rotated 
the socket is forced down, and the tubular elastic 
piece expanded, and the bottle thereby closed. 
Agtiriciat Leatuer, W. 4. Barlow, London.— 
4th N 1882. communication from £. 
Pollack, Vienna.) ‘ot proceeded with.) 2d. 

Leather are saturated with a solution of 
starch and water, to which gum arabic and alum is 
added. Each piece of leather is then covered with 
eS in moulds in AL and beaten. The 
sheets formed are treated with a solution of soda-soap, 
and then subjected to hydraulic pressure. 


5262. Corsets, W. Novem- 


by niga sections superposed on 
pocketa. 
5268. Macurxery ror Wi &c., F. Iling- 
worth, ember, 1882. jot pro- 
This coneiste ti in fitting what is kn Speight’ 
Col Ww. own as 
dabbiag brush a: 
a more regula and and is given to 
the dabbing brushes. 
5264. Mamvracruns or Coat Gas, H. BE. Newton, 
London.—4th November, communication 


cam, and one or more loose tappets with two tal 

ected by springs and chains to the tappets. 

526'7. ror Rartway VEHICLEs, W. 
Pethick, Plymouth. Ne 


resumes its postion at right angles thereto 
the 
5260. Preservine Foops OTHER ORGANIC SuB- 


ante time to so brace or stay the 

boat that the twisting is entirely obviated. 

52771. Instruments ror Maxine Drawineos To Scate 
aNp YOR Measurine Distances on Papsr, J, 
Wetter, New Wandsworth.—4th November, 1882.— 
(4 communication from A. Wachs, Leipzic.)—(Not 


proceeded ) 2d. 

on a horizontal shaft, on these rollers being 
adapted to im toa the 
motion of which is indicated on a dial by means of a 
pointer or disc fixed to the toothed ring or to the axle 

perpendicular to 


is 
—— 


5273. Smait-arms, A. Henry, Bdin- 
burgh.—4th November, 1882. 6d. 
relates princi, 


‘5. Miiistonss, W. R. London.—4' 


or wl are e 

depth, that is ‘to say, 

deeper the aperture of the stone than at 


TRANSLUCENT PLaTes OR SHEETS FOR USE AS 
FOR IN Roor W. 


te the combination of perforated metal 
sheets or plates with translucent paper, woven fabric, 
gelatine, or other suitable translucent substance. 


5282. Compounp Marine J. McFar- 


two cranks on the shaft D. The high-pressure cylinder 
A into which the stesm is first admitted is in 
line with and above the low-pressure cylinder C, the 
rod connected to one 


ediate cy 
cylinder B the steam passes into the low-pressure 
cylinder C. 
582'7. Vatves ror STEAM OR OTHER Encines, F. Gill, 
Shields.—8th November, 1882. 6d. 


that the B of the cylinder is opposite the steam 
port D of the valve, and through it with the steam 
chest, while the other cylinder port B! communi- 


cates with the anaes port E! of the a and 
through it with the condenser or waste steam 
When the has completed its stroke in the 


tion of the arrow the valve C has by its 

mechanism made one quarter of a revolution, the 

steam «. B is open throu; 

Ti valve is 

the other by a pack- 

ing piece P with an adjustable spring. 

5882. Propucrion AND HEAT, AND APPA- 
RATUS T , Leytonstone. 
November, 

relates to the production of tght and heat from 
the evaporation of suitable hydrocarbons, including 


wood of 
accu others, by means of an appa- 


into said ratchet, and to 
substantially as described 
trek and ratchet wheel 


chain pulley, of a hoistin 
ving into said 
ratchet, and a wheal. oo y B, 


wer Liay be a) 


said snail, 


ing 
gearing into said ratchet wheel. 
278,256. Gas Exorxe, Lewis H. Nash, Brooklyn.— 
Filed Oth, 1882. 


Claim. improvement in the method of 

e which consists in admitting 
le stream of air under compres- 
volume, and simultaneously therewith 
large volume 


it into the cylinder in a — enveloped strata, sub- 
stantially as described, for Fv ny specified. (2) 
That improvement in me’ of 
engine which consists in admitting into the cy! 
& single stream of under compression in large 
volume, and en pee therewith admitting in a 
stream of large volume the gaseous fuel mixed 
a quantity of sir lese than that required to effect 
d carried & distinct volume, 
substantially as described, for the purpose specified. 
(8) The power cylinder of a gas engine, constructed 
with separate ports for the separate admission the: 
pression and gaseous fuel, the issuing 


separate and distinct, and having 
terminal tubes C C, projecting within the air ports at 
tter into said cylinder 


said gas ports to project within the air 
at or near their entrance into the cylinder, the ig = | 
wires connected with the issuing orifices 
terminal tubes, and a suitable valve or valves, sub- 
stantially as described, for the pu specified. (6) 
In combination, in a gas engine, the power loreate 
having the air ports A A, the gas ports B B, the latter 
having the terminal tubes C C, the lighting wires con- 
nected with said terminal tubes at their outlet orifices 
a valve or valves, and the piston, all constructed and 
adapted for operation, substantially as set forth. 
278,387. Batt Governor ror Stream Enorves, 
tm Badger, Quincy, Mass.—Filed March 29th, 
Claim.—(1) In a ball governor, a bent spring Q, in 
combination with two levers, each ha’ three arms 
¢, d, ¢, the balls P on the lower arms ¢ said levers 


peepee By which engages with the inner arms d of 
said levers, and the valve rod movable up and down 
with said pulley, substantially as set forth. (2) ad 
combination with an adjus vernor ball and its 
actuating devices, a sus ry for said ball 4 
a ecale of numorals ed upon rit to indicate the 


4 


.890, Draw anp Rerurnine Steam Trap, James 
N. .¥. April 6th, 1883. 
Claim—(1) 
yp and an automatic > one appara 
the apparatus may be either for 
of condensation into the boiler or dis- 
Scams it into a suitable receptacle, substantially as 


trap provided with 
to very from the trap and 
ted by the motion of the and an independent 
plbe to said return ‘pe from the steam 
, and delivering (2 a sewer or water 
4538. Proven C.evis, 
Orleans, Filed Jul 
Brief.—The rear of the 
grooved to retain a 
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with WATER, 
his relates to the employment of a draw-bar having [278078] B 
jon of a ve a slotted plate ha’ ears or ides, whereby the 
valve, so as to form a continuous inte — (€7a590) = 
which the different liquids may be admitted separately = 4% = 
and from which they may be led to where required fi RNY ~ 
through the independent valves. The throughway, ‘a 
W. H. Thew, Liverpool.—4th November, CAS ) 
1882.—(Partly a communication from P. Forbes, 
Buenos Ayres }—{Not proceeded with.) 24. N NS 
In preserving meats it is preferred to heat them to \ 
5252. Disritation or Coat, &c., R. Hislop, | a point not exceeding, 200 deg. Fah., and then aN NG 1 
Paisley, N.B.—3rd November, 1882. 6d. expose them to intense cold, by any of the methods Wf P> 
H 
substantially as set forth. (3) The com- | | 
bination of a differential hoisting pulley having a | 4] 
ratchet wheel between its chain grooves, with a snail 
into said ratchet, substantially as described. 
4) The combination of a differential hoisting pulley 
having a ratchet wheel secured thereto, and a driving NS 4 t 4 
ing air and superheatiug steam used in connection 
with primary and retorts; and Fifthly, the ACS 
treatment and utilisation of the residual ash or waste Bat: 
- products from retorts. The horizontal fiues for effect- A 
ing the distillation of the carbonaceous matter are used o | 
ane in combination, with the vertical retorts located in : 
front and below, to receive the — — for treat- be 
ment by steam, and with furnaces, ea flues, ay 
. and combustion chambers in which gas nowy by air directly within the flowing volume r, 80 that the as 
are consumed to provide heat for the retorts. latter will surround and the volume of gas with 
5253. Toy Locomorive W. H. Becken- 
ew. e. 
5255. Apparatus ror Decawstine Liquips, &c., D. 
Joy, Hull.—Srd November, 1882. 6d. 
The obiects are, First, to enable liquids to be drawn. 7" © anc 
im off into casks, so that when full the liquid shail cease ¥ 
/ to flow ; Secondly, to draw the liquid from the supply 
t0 cool 
to - 
278453 
feveese) 
This relates to compound marine engines designed 
for working with steam of high initial pressure and N A ay 
with of expansion, and the object is to combine & { 
three cylinders with two cranks so as to obtain a SP re } e | ee 
better evualisation of the strain thereon. The drawing N S } SS 
shows one modification with three inverted cylinders N | c | 
A, B, and C, the piston-rods of which are connected to “ey Eee, | ; 
NRA we} 
- 8B clevis, Whic. ma, swung upward and a n 
AD NY 423 ee Z levis, which may be 1 and adjusted { 
jE notches therein. The pivot bolts are rivetted over 
ce from the or flattened tu thout requiring /\ 1, wt PEN their nuts. 
a thawing-off pump. 7, a orifice of each gas port terminating within each air 
‘ port, so as to be surrounded by a owing LT 
_ B® air, in combination with suitable valves for controlling 
c ) 2d. | the admission of the air and gas volumes, substantially a 
This relates to means for removing mud and sand g as described, for the purpose specified. (4) The com- 
banks, and consists in the use of a rotary drag or — Ve mat , bination, in a gas engine, of the power cylinder, con- eres 
dredge having toothed discs or cutters arranged on an i ae structed with the ports A A, for the admission therein 
axle supported by a raft or ——. This is towed | | jt) of air under compression, and with ports B B, for the 
by a tug or other means ; and behind it is — ye a j | admission of gaseous fuel, each in single volumes, the 
floating plough to throw off the water and heavier | | i 4 
particles of mud and sand removed by the drag. ; | ‘ 
OPERATING THE SAME, J. wards, Hackney.—4th y ’ | How To Manace WRECKRD Trains. (Illustrated.) 486 
November, 1882. —(Not proceeded with.) 2d. D D for The combination, in | Cowrracts — 
This relates, First, to improvements in two- bolt 0d the od po’ Dg ron Office, South-Eastern Railway. 
locks ; and, Secondly, to forming handles of locks so | . — or the — ion therein of air and gaseous ad 
that one part can be renewed without necessitating — separate single volumes, with extension tubes o' Li 
The cylindrical valve C is fitted in a case and has 
steam ports D and Dl and exhaust ports E and E! at 
either end. The valve is shown in such a position 
il / / —~ 
YE 
The outside cloth and lining of the body of the corset NS i YY) IN 
is cut out in several pieces, alternately shaped and Yn P 
straight. The pockets for the bones or stecls are 
GY | 
| LIT | 
8 
» 
bz 10 p.m., Museum, 9575; mercantile marine, 
_ CMM * Indian section, and other collections, 4799. On 
The objects are to ensure the continuous flow of the Wednesday, Thursday, and Friday, admission 
heavy residual products from the — main, =a 6d., from 10 a.m. to 6 p.m., Museum, 4719; 
to prevent stoppages in the ascension and it ercantile marine, Indi ion, 
consists, First, in cooling the gas in the Po any so that = tile e Indian section, and + a 
the lighter and more volatile tarry products will be tal 
retained therein and serve to dilute the pitch and ” 
heavier products sufficiently to allow them to be run 


4 

/ 


